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Abstract 

The incidence rate of melanoma has shown large increases in New Zealand over the past 30 

years, with the result that New Zealand has one of the highest incidence rates of melanoma in 

the world. Primary prevention and early diagnosis are the main methods of melanoma control. 

Of these, the aspect of melanoma control likely to have the biggest impact in the short term is 

early diagnosis. In New Zealand, general practitioners are usually the first health professionals 

required to make diagnostic and management decisions about skin lesions but little information 

exists about the diagnosis and management of skin cancer by general practitioners. Therefore a 

survey was performed to assess current levels of knowledge and management practices of 

general practitioners and dermatologists concerning the early detection and treatment of skin 

cancer. 

From the results of this survey it appears that a visual examination of the skin by a medical 

practitioner has potential for use as a screening test for melanoma, with diagnostic accuracy of 

78%, sensitivity of 81% and specificity of 98%, estimated from assessing photographs of 

skin lesions. Furthermore, this survey suggested a high degree of expertise among New 

Zealand doctors, particularly with regard to decisions about biopsy. 

Depth distribution is one of the better indicators of the effectiveness of melanoma control 

programmes and the best predictor of future mortality, but this information has not been 

routinely collected. Several studies of the incidence and depth distribution of melanoma in 

New Zealand have been published but these were often limited by incomplete case 

ascertainment. Therefore a survey was carried out, with complete ascertainment of melanoma 

patients in three areas of New Zealand, in order to investigate a wide range of clinical and 

histological characteristics of melanoma. 

The results from this survey support a trend of increasing incidence in New Zealand. It has 

been suggested that t.i.e increase in incidence could be due to rapid recognition of earlier 

lesions on exposed body sites, particularly in women, but this hypothesis was not supported 

by the data in this study. Interestingly, unlike the female excess of melanomas estimated from 

Cancer Registry incidence data before 1992, the age-standardized incidence rates for each sex 

in this study were approximately the same. This may reflect bias and incompleteness of 

routine reporting of melanoma. 

In this study the proportion of invasive melanomas diagnosed at less than 0.76mm thick was 

49%, well below the target set by the Department of Health in 1990, and there was a 

significant association between depth of invasive melanoma and age. The results also showed 

that the highest density of melanomas occurred on body sites chronically exposed to sunlight, 

such as the face and ears. It has been shown that there is a seasonal variation in the incidence 
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of melanoma and this survey supported some cyclical trends in melanoma incidence, with 

peaks in incidence over the summer months. 

The case-control approach has been useful in the evaluation of screening for breast, cervical 

and colon cancers and was used here in the evaluation of screening for melanoma. However, 

as there have been no organized screening programmes for melanoma in New Zealand, 

information about screening experience was only obtainable by interviewing patients. A small 

case-control study was carried out to evaluate the effect of screening by skin examination on 

the incidence of total, superficial and advanced melanoma and to describe the main risk factors 

for melanoma in New Zealand. 

This case-control study showed a significantly decreased risk of melanoma in people who had 

performed any type of screening skin examination, but whether this is consistent with a direct 

effect of screening on melanoma incidence remains unclear. In addition this study showed that 

skin examinations are frequently performed in New Zealand and that most melanomas are 

discovered by the patients themselves. As in many similar studies, there was a strong 

association of melanoma risk with host phenotypic factors, particularly with red hair, fair 

skin, freckles and numbers of naevi. However, there was little evidence supporting an 

association between sun exposure and melanoma risk. 
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Chapter 1. 
Introduction 

1.1 Descriptive epidemiology of melanoma world wide 

The incidence of cutaneous malignant melanoma varies greatly around the world, from less 

than 1.0 (age-standardized to the world population) per 100,000 population per year in Japan 

(1) to about 40 per 100,000 population per year in Queensland, Australia (2). In Australia, 

malignant melanoma is now the third or fourth most common cancer in every state and it 

comprises more than ten percent of all tumours in Queensland and Western Australia (3). 

Within Europe the variation in incidence and mortality rates is about 10-fold, with the disease 

being more common in northern (for example, Scandinavia) rather than southern Europe (for 

example, Greece or Portugal) (4). In South America, mortality from melanoma is three to five 

times lower than in North America (3). 

Studies from all parts of the world where long time-series have been available have shown that 

both incidence and mortality have been rising steadily this century despite there being no 

apparent change in the histopathological criteria for diagnosing melanoma (5, 6). It was found 

(7) that the incidence of melanoma from the 1960s to about 1972 increased by about 5% per 

year in most white populations. In contrast, increases in incidence in non-white populations 

were small and inconsistent. When these trends in incidence were updated (8) to about 1980, 

it was found that the highest rate of annual increase, more than 9%, over this period (1960-

1980) was in Caucasians in Hawaii. Most other countries with predominantly white 

populations had annual rates of increase in incidence of between 3% and 6%. This rate of 

increase has exceeded that of any other cancer apart from lung cancer in women (3). In 

contrast, the rates of increase in non-white populations, although unstable because of small 

numbers, were relatively small and in some of these populations there were suggestions that 

the incidence actually fell over this time (8). 

Increases in mortality and incidence appear to be related to birth cohorts. Separating period 

and cohort effects for trends in melanoma incidence is extremely difficult but the current view 

is that the pattern of increase in melanoma has generally been found to be consistent with a 

cohort effect, that is, an increasing incidence in successive birth cohorts (9, 10). Incidence 

data from Connecticut from 1940-1989 ( 11) showed that although both period and cohort 

effects may have contributed to increasing incidence trends, it appeared that the period effect 

was of little significance, particularly in males, after controlling for cohort and age effects. 

Incidence data and mortality data from other countries also showed strong cohort effects (12). 

The relative increase of these effects has been approximately the same in different parts of the 

world even though their absolute magnitudes vary widely (7). 
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Recently however, cohort analyses have shown a levelling of the rate of increase in incidence 

among recent birth cohorts in several populations. A population-based study of melanoma 

incidence in Connecticut, USA from 1950-1989 ( 11) showed a slowing in the rate of increase 

among cohorts born between 1930-1969 among males but not among females. In a 

comprehensive analysis by Armstrong and Kricker (13) of 1950-1988 rates, a divergence of 

cohort lines and a flattening or downturn in rates in younger people was seen in 24% of 38 

sets of incidence rates from different countries. Outside Europe seven of 23 sets of incidence 

rates showed this pattern, whereas within Europe only two of 15 sets showed a flattening or 

downturn in younger people. 

Mortality rates have also risen markedly over the past 40 years. In Canada, age-adjusted 

mortality rates have been increasing since 1955 for both men and women (3). In Japan, 

although mortality rates are very low, a consistent increasing trend has been observed for 

mortality rates for both sexes. Examination of the Japanese trends by birth cohort suggests an 

increase in rates in successive birth cohorts for almost all age groups and in both males and 

females (3). This observation of a birth cohort effect on increasing trends in deaths, which are 

stabilizing in more recent cohorts, has been confirmed by analyses of mortality rates in several 

other countries (12, 14). 

A deceleration of increasing mortality trends for younger age groups has also occurred in the 

USA (15, 16), several other European countries and Australia (17). On the assumption that all 

other relevant factors remain constant, the risk of dying from melanoma in the USA appears to 

have peaked for male cohorts born during the 1950s and to have levelled off for female 

cohorts born during the 1930s-1950s (15). A study in the UK (18) also showed a long

standing levelling off of mortality rates in women aged 35-54 years and suggested (albeit with 

small numbers) a decline in mortality rates in women aged 15-34. The equivalent trend for 

men in the UK showed no decline in mortality for any age group, and registration rates (a 

proxy measure of incidence) continued to increase. An analysis by Armstrong and Kricker 

(13) of the WHO Cancer Mortality Data Bank has shown a flattening or downturn in mortality 

rates in 72% of 18 sets of mortality rates. Outside Europe, only in Australia and New Zealand 

was there good concordance in this pattern for both incidence and mortality rates and within 

Europe this was seen only in Norway (8). Thus moderation or cessation of the increases in 

mortality in younger people without a concomitant change in incidence rates appears to be the 

commonest pattern in populations of mainly European origin ( 19). 

It is possible that in these populations of mainly European origin, the trend in mortality reflects 

a real trend in incidence that is being obscured by artefacts in the incidence trends. 

Alternatively, the incidence may really be increasing and the mortality increase may be 

moderating due to reasons other than a change in incidence (8). Improving survival due to 

improved treatment or advancement of the time of diagnosis of melanoma could produce a 

reduction in mortality increases while incidence continues to increase. In Sweden (20), a study 
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of a random sample of patients from a defined geographical area found that survival was 

significantly lower for patients diagnosed in 1960-1964 compared with patients diagnosed 

from 1965 onwards and no further improvements in survival were seen in more recent 

cohorts. In a previous study with relatively more subjects based on the total Swedish 

population (21), a significant improvement in survival was also found for more recent time 

periods. This effect was thought to be due to earlier diagnosis rather than improved treatment 

as in Sweden the surgical treatment of melanoma has actually become less aggressive over this 

time and there have been increasing proportions of thinner and less invasive tumours in recent 

histopathological material (20). 

Are the trends of increasing incidence due to some artefact in incidence rates? There are several 

possible explanations for these incidence increases: improved recording or ascertainment of 

diagnosed lesions; more lesions being submitted for pathology; a change in histological criteria 

or classification; earlier diagnosis because of greater public awareness or a higher professional 

index of suspicion; increasing detection of a non-fatal form of melanoma; and a real increase in 

melanoma incidence. Furthermore, in some countries (22, 23) there is also evidence of an 

increasing problem of under-reporting of melanoma, confusing the trends of increasing 

incidence. 

There is some evidence from Australia that neither improved ascertainment nor changes in 

lesions being submitted for pathology is the explanation for this increase in melanoma 

incidence (24). Neither has it been shown to be due to changes in diagnostic criteria (5, 6). 

Advancement of diagnosis of melanoma is a possibility. Sudden increases (of up to 167%) in 

the diagnosis of melanoma have been attributed (25, 26) to the screening of a television 

programme about melanoma in late 1987 and early 1988 in Australia. Furthermore, if the 

increase in melanoma incidence was just due to earlier diagnosis one would expect a decrease 

in the incidence of thicker lesions as well as a later fall in total incidence (24) but although it 

may be early for such changes to be seen, so far neither of these decreases have been 

observed. In the 1980s in Australia there was a shift towards thinner lesions even over periods 

when there was little increase in incidence (13). Between 1984-1985 and 1988-1989 in New 

South Wales, Australia, the incidence of melanoma almost doubled (24). During this time the 

proportion of melanomas less than 1.5mm thick increased from 54% ( 44/82) to 81% 

(158/196) in males less then 65 years old, but only from 47% to 50% in men 65 years or 

over. However, in women the proportion increased from 81% to 90% in those under 65 

years, and 21% (4/19) to 54% for those 65 and over (although there were small numbers in 

this latter category in 1984-85). It was also found that the incidence of thick melanomas 

(> 1.5mm depth) increased during this time, particularly in men, but the rate of increase in 

incidence of thin melanomas was greater than that of thick melanomas (2, 27). 

In addition, there is a suggestion of a form of melanoma which has little capacity to progress. 

It is possible that some thin invasive melanomas, if not excised, would have a benign natural 
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history, never become metastatic and remain as a population of non-fatal or even regressed 

lesions (24, 28). Some lines of evidence support this, including direct evidence from a study 

of 501 incident melanoma cases in the USA showing that thin invasive melanomas in the 

radial-growth phase behave differently from thicker lesions in the vertical-growth phase (29), 

with evolution into the vertical-growth phase a requirement before metastasis can begin. It also 

appears that thin melanomas recently diagnosed in NSW, Australia progress at a much slower 

rate than expected (24). Furthermore, there is considerable evidence that all stages of 

melanoma can spontaneously regress, but particularly thin lesions (30, 31). Finally, the 

possibility has been raised that many primary tumours may lack competence for metastasis and 

would not have metastasized had they been left in place. This has certainly been suggested as 

occurring for breast cancer, in that many of the cancers detected by screening mammography 

may not have become clinically apparent during the lifetime of the patient (32, 33). Thus it is 

postulated that a real increase in incidence as well as an increasing diagnosis of non-fatal thin 

melanoma may account for most of the increases in incidence rates (27) and that these 

additional melanomas represent new or previously unrecognized disease and not simply 

disease diagnosed earlier (13). 

In many countries melanoma incidence does not differ substantially between the sexes. In 

Scotland in 1989 (6) the age-adjusted female:male rate ratio was 1.5; in Sweden (34) in 1985, 

it was 1.4 and in Australia in 1989 (35) there was an excess of male invasive melanomas with 

a rate ratio of 0.8. In the USA, total melanoma risk among whites is greater for males than 

females (15). In England and Wales, however, rates of melanoma registration for women are 

almost twice those in men (36). There appears to be no consistent relationship between the 

magnitude of incidence rates and the ratio of the rate in men to that in women. On the other 

hand, for any given stage of the disease, survival after diagnosis is better in women than in 

men (37) so that men have a higher mortality than women. Male mortality rates have been 

higher than female rates for several decades in the USA and Australia but they have only 

exceeded female rates in the UK in the 1980s (36). 

Melanoma is predominantly a disease of white skinned races. In the USA, the incidence in 

whites (10-25 per 100,000 per annum) is approximately ten to twenty times higher than in 

blacks living in the same areas (1) and these rates in the Afro-American population appear to 

be stable (3). Among Caucasians, ethnic background is a determinant of melanoma incidence. 

In the Canadian study by Elwood et al (38), people with an eastern or southern European 

background had half the risk of those with an English background. The risk for melanoma is 

also related to latitude: white populations living near the equator are at higher risk than those 

living nearer the poles. The situation is not as clear in Europe where rates in Scandinavia and 

Switzerland are higher than those in France or Italy, probably reflecting the differences in skin 

pigmentation and patterns of sunlight exposure (3). 
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Migrants who move from low risk areas to sunny high risk areas such as New Zealand, Israel 

and Australia generally have lower rates of melanoma than the native-born residents of the 

host countries (39, 40). Native Israelis have been shown to have a risk at least twice that of 

immigrants to Israel from Europe (41). The white populations of England and Wales, and 

New Zealand are generally of similar genetic origin and migration between these countries is 

significant. Since these populations are so similar, and assuming that cancer registration and 

migration coding is the same in each country, any differences in cancer incidence between 

them are likely to be due to environmental or behavioural factors. In a study of cancer 

registrations from 1972-1984 in migrants and native-born residents of these countries ( 42) it 

was found that the ~elative risk for melanoma was four times greater for native-born New 

Zealanders than for native-born populations in England and Wales. Risks estimates for 

migrants in each direction were intermediate between the risks for the native-born of each 

country. There appeared to be little bias from differences in registration of melanoma between 

England and New Zealand in this time period. It has also been shown previously (43) that age 

at migration is important in that English and Welsh who migrated to New Zealand before the 

age of 30 had higher risks of death from melanoma (age-standardized mortality rate of 7.1; 

95% CI 4.6-10.5) than those who migrated at an older age. 

The incidence and mortality rates of melanoma are highest among high social classes ( 44, 45). 

Differences in rates among the social classes, imputed from occupation, vary up to two-fold. 

Similar social class gradients have also been observed in case-control studies ( 46) in which 

measures of social class (of men) have been derived from occupation. Occupation is however 

confounded by sunlight exposure. In the Danish case-control study ( 46) adjustment for 

important constitutional factors such as naevi, freckling and hair colour only altered the risk 

estimates for high social class slightly, whereas adding a history of sunburn and of 

recreational sun exposure to the model reduced the risks to non-significant levels. In contrast, 

a case-control study in England ( 47) again showed a strong association with social class, the 

risks being higher in the non-manual occupations, but in this study the risk estimate remained 

significant after adjustment for naevi, freckles, hair colour, reaction to sun and history of 

sunburn. 

In white populations melanomas occur most frequently on the trunk in males and on the lower 

limbs in females. These patterns are present both in populations at high risk such as in 

Australia (48), and those at lower risk, such as Denmark (49) or the USA (50). A population

based survey of invasive melanoma by body site, carried out in Australia in 1989, showed that 

the highest age-adjusted incidence rates were for the trunk in men (11.7 per 100,000) and the 

lower limb in women (8.8 per 100,000) (35). Trends in site-specific incidence of melanoma in 

13 populations have been reviewed by Kricker et al (19). The trends in incidence at most sites 

were consistent with overall trends in melanoma incidence, with an increase of about 2-7% per 

year. The rate of increase in incidence was lowest for melanoma of the head and neck and 
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highest for melanoma of the trunk. The rate of increase in women was greatest on the trunk in 

the Australian and three of the five USA populations, whereas it was greatest on the lower 

limbs in four of the six European populations (19). In African black populations, American 

blacks and Asians, who have very low rates of melanoma, melanomas tend to occur on the 

soles of the feet or in a subungual location (3). In the analysis of the Connecticut, USA 

database from 1950-1989, the age-period-cohort patterns were significantly different between 

men and women for the same anatomic site, and among sites within each sex. This suggests 

that there may have been different trends in carcinogenic exposures, such as exposure to 

sunlight, for different body sites and sexes, or that different sites of melanoma may show 

aetiological distinctions (11). 

1.2 Descriptive epidemiology of melanoma in New Zealand 

The incidence and mortality rates of malignant melanoma have shown large increases in New 

Zealand over the past 30 years (51, 52). Similar trends have also been observed (53, 54) in 

many other developed countries as discussed above, but New Zealand and Australia still have 

the highest incidence rates in the world. During the period 1979 to 1989, incidence rates rose 

by 86% among women and 63% among men, although there was little change in death rate 

(55). More detailed examination of these data (51) suggested that over the past 30 years the 

age-standardized incidence rates for the New Zealand non-Maori population increased 

approximately exponentially with time, with an annual increment of 7.5%. The age

standardized mortality rates increased approximately linearly with time, resulting in a two- to 

three-fold increase over 30 years. Although melanoma incidence rates have been increasing in 

recent years, they now appear to be levelling off in younger adults (13). Moderation of 

increases in both incidence and mortality has been observed in people born after about 1950 in 

New Zealand whereas they have continued to increase for older people and in particular those 

aged over 65 years (13). A similar pattern has also been observed in Australia (17, 19). 

Although increasing incidence trends themselves may be moderating in Australia and New 

Zealand, the incidence rates in these populations are at least twice those in other populations. 

In New Zealand there are well over 1500 new cases of melanoma per year and approximately 

200 deaths from melanoma. It has been estimated by Cox (56), by extrapolation from current 

birth cohort trends and based on data from the New Zealand Cancer Registry, that during the 5 

years from 2003 there will be 3,420 new cases of melanoma and 380 deaths reported each 

year. 

Melanoma in New Zealand, as in other countries, is mainly a disease of the Caucasian or 

white-skinned population. Rates of melanoma in New Zealand Maori are much lower 

(approximately 1% of all registrations) than for non-Maori. The incidence and mortality of 
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melanoma in New Zealand also varies with latitude. A study of melanoma in New Zealand 

non-Maori by Bulliard et al (57) found that age-standardized incidence and mortality rates 

increased with increasing proximity to the equator by about 5.8% per degree of latitude. These 

latitude gradients were greater for men than women. They suggested that the differences 

between sexes in melanoma risk with latitude was influenced by regional sun behaviour or 

other risk factor patterns. 

The above results need to be interpreted in relation to the under-reporting of melanoma by the 

New Zealand Cancer Registry. Until recently the Cancer Registry has been based primarily on 

public hospital records and so has missed tumours excised outside hospital and patients treated 

privately. Furthermore, there have been substantial delays in reporting melanomas (58) and 

many pathologists reduced reporting because of a previous lack of legislative protection of the 

Registry. Several recent studies (59-61) have shown that incidence rates of melanoma 

estimated directly from pathology reports were considerably higher than was apparent from 

registered cases provided by the New Zealand Cancer Registry. The Cancer Registry Act 

1993, which provides legislative support for cancer registration, came into force in New 

Zealand in July 1994 and future studies will be able to investigate whether this goes some way 

towards remedying the problem of under-registration of melanoma and possibly to a lesser 

extent, other cancers in New Zealand. 

In New Zealand, analysis of data from the National Cancer Registry showed that, for patients 

diagnosed between 1973-1984, the relative survival (survival adjusted for other causes of 

death) at five years after diagnosis was 84% (62). Relative survival figures at five years were 

100% for in-situ disease, 90% for localized disease and 19% for metastatic disease. In 1988-

1989 in a study of diagnoses of melanoma from pathology laboratories in four regions of New 

Zealand (59), it was found that 56% of invasive melanomas were less than 0.76mm thick and 

68% of all primary melanomas (in-situ and invasive) were less than 0.76mm thick. In New 

Zealand in 1994 the Public Health Commission set the target for the proportion of invasive 

melanomas to be diagnosed and treated at a thickness of less than 0.76mm thick to be 70% by 

1995 and 75% by the year 2000. It also set the objective that the incidence rate of thick 

melanomas(~ 1.5mm) decrease from 9 per 100,000 (1992) to 5 per 100,000 or less by 1995, 

and to 2 per 100,000 or less by the year 2000 (63). 

1.3 Histopathology and histological classification of melanoma 

Melanocyte precursor cells arise from neural-crest tissue and by the end of the third month of 

foetal development are found in the epidermis. They also migrate to the brain and the eye, 

where they are found in the lepto-meninges of the central nervous system and the uvea and 

retina of the eye (64). Cutaneous melanocytes are normally located in the basal layer of the 
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epidermis adjacent to the basement membrane and, by means of their dendritic processes, are 

in close contact with the epidermal cells (figure 1.1). Using the enzyme tyrosinase, 

melanocytes synthesize melanin pigment which protects against ultraviolet damage (64). The 

melanocyte is characterized by the presence of tyrosinase and melanosomes which differentiate 

it from other cells found within the epidermis. The melanosome, the specific granule of the 

melanocyte is found singly within the functional melanocyte but, when transferred to the 

adjacent epithelial cells, the granules are aggregated into membrane-bound organelles which 

may be visible as melanin granules (65). 

The number of melanocytes varies from one part of the body to the other, with two to three 

times as many melanocytes in the epidermis of the cheek as on the back. Hyperpigmentation 

of the skin is the result of an increased rate of melanin production rather than an increased 

number of melanocytes (64). These pigment-synthesizing cells may be found in a variety of 

cutaneous lesions including the intra-epidermal component of various naevi. When looking at 

a section of normal skin it may be difficult to identify normal melanocytes. However, in many 

melanocytic disorders the number, distribution and localization of melanocytic cells within the 

epidermis may be of considerable help in arriving at the correct diagnosis (65). Melanomas are · 

malignant neoplasms of epidermal melanocytes. 

According to McGovern et al (66) 'a classification of malignant melanoma must provide a 

sound basis for epidemiological and aetiological studies and should be an aid to the 

assessment of prognosis in the individual patient.' Clark et al (67) originally described three 

subtypes of melanoma but now four major histological sub-types are recognized, based on the 

pattern of intra-epidermal growth: superficial spreading melanoma, lentigo maligna melanoma, 

nodular melanoma and acral-lentiginous melanoma. This generally accepted classification 

(although not accepted by Ackerman (68)) identifies lesions which may differ in their origin 

and biological behaviour (69). The classification is based on the presence or absence of a 

population of abnormal melanocyte-derived cells in the skin adjacent to the invading 

melanoma. Classification is not possible on the basis of the invasive portion alone as this 

component is usually indistinguishable among melanomas of different histological types (66). 

Apart from the pattern of intra-epidermal melanocytic proliferation, which is of prime 

importance, there are other histopathological features which may assist in distinguishing 

different histological types of melanoma. These other features include the presence and degree 

of solar elastosis, mitotic activity, predominant cell type and the presence of an associated 

lesion (69). Other factors considered of prognostic importance are discussed below. 

There is ongoing controversy about the natural history, precise definition and proper use of 

the term 'melanoma-in-situ' (Clark's level I) (70). Melanoma-in-situ is a lesion that is entirely 

confined to the epidermis (figure 1.1), that is, it is non-invasive, but is considered to be 

malignant as the histological and cytological patterns seen by the pathologist are the same as 

those changes seen in fully evolved melanomas (71). Or as stated by Rwylin (72), melanoma-
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in-situ is a state in which some cells and their progeny have acquired the potential to invade 

and to metastasize but have not yet exercised these options. 'In-situ melanomas of the 

superficial spreading type' was a classification used by Elder and Clark in 1987 (73). To 

confuse matters further, lentigo maligna (or Hutchinson' s melanotic freckle) is apparently 

regarded by some people as melanoma-in-situ (70, 71). However, others (72) believe that 

malignant melanoma-in-situ is a contradiction in terms in that melanoma cannot be diagnosed 

until it is at least at level II. Ackerman (71) who was a student of Clark, asserted that Clark 

believed level I melanoma to be a 'research concept' and that melanoma could not be 

diagnosed until it was in the papillary dermis. In summary it was stated by Ackerman (71) that 

'I care not a whit if the term melanoma-in-situ is used or not, as long as clinicians and 

pathologists are able to recognize flat, curable lesions of malignant melanomas and to ensure 

that they are completely, but conservatively, removed.' 
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Figure 1.1 Histology of skin and patterns of melanocytic proliferation. A. Normal 
melanocytes distributed along the basement membrane and interdigitating between the 
basal epithelial cells. B. Melanocytes are increased in number and are clustering in one of 
the rete pegs. C. There are very many melanocytes, showing confluent growth along the 
basement membrane and upward invasion through the epidermis. Melanocytes are 
accumulating at and pressing against the papillary-reticular border. Level I. Melanocytes 
are confined to the epithelium above the basement membrane. Level II. Melanocytes 
invading the papillary dermis. Level III. Melanocytes accumulating at the papillary
reticular interface. Level IV. Melanocytes invading the reticular dermis. Level V. 
Melanocytes invading subcutaneous fat. 

adapted from Worth (65) 
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1.3.1 Superficial spreading melanoma 

Superficial spreading melanoma accounts for about 70% of all melanomas (74, 75) and occurs 

on both uncovered and clothing covered skin. It has its peak incidence in people aged 40-50 

years and is almost equally divided between the sexes (75). 

Superficial spreading melanomas are characterized by transepidermal migration of malignant 

cells upwards into the keratin layer, either singly or in irregular nests of large, clear, 

nucleolated and mitotically active malignant cells (65). These melanomas usually develop over 

several years as an irregular plaque-like lesion with large epithelioid melanoma cells in the 

epidermis and superficial papillary dermis associated with a well-developed host cellular 

response. This initial phase of development is called the radial-growth phase. In the classical 

lesion of superficial spreading melanoma, the hyperplastic epidermis is partially replaced by 

numerous large epithelioid melanoma cells disposed individually or in nests. The nests of 

melanocytes are large, frequently protruding as scattered foci into the papillary dermis. The 

individual cells usually have an abundance of cytoplasm containing finely divided pigment and 

the cells tend to be quite similar to each other. Mitotic figures are rare in the dermal melanoma 

cells (29). The radial-growth phase demonstrates net growth in a radial direction before 

acquiring the ability to invade. During this radial-growth phase the tumour appears to lack 

competence for metastasis. To acquire competence for metastasis, the tumour must progress to 

the next stage of development, the vertical-growth phase (76). Regressive changes, in which 

areas within the lesion appear to have many fewer tumour cells, may accompany the radial

growth phase. The partially regressed lesion is usually the site of vertical-growth phase and 

the regressed primary may be promptly followed by widespread metastases (77). 

Evidence suggests that if, after the radial-growth phase has existed for a number of years, the 

lesion is left untreated, a focal change takes place by which the tumour cells extend deeply in a 

direction perpendicular to that of the radial-growth phase, into the reticular dermis or fat and 

ultimately proceeds to metastasis (76). In this second phase, the vertical-growth phase, the 

cells first fill the papillary dermis and impinge upon the reticular dermis, then invade and 

survive within the reticular dermis and finally extend into the subcutis (75). Mitotic figures are 

usually seen in this phase (29). This change in growth is associated with a dramatic change in 

the biological potential and prognosis of the superficial spreading melanoma. The vertical

growth phase usually becomes clinically apparent rather rapidly, in weeks or months, and 

about 35-75% of patients with such a lesion die of metastatic disease (77). 

In areas of the lesion where the basal lamina is intact, the host immune response usually 

consists of relatively sparse lymphocytes with some macrophages. When the tumour cells 

have extended into the papillary dermis the host-response is more pronounced, with an 

associated broad, dense plaque of lymphocytes (75). 
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1.3.2 Lentigo maligna melanoma 

Lentigo maligna melanoma, about 10% of all melanoma (75), occurs primarily on the sun

exposed skin of elderly patients (median age of about 70 years), most often on the head and 

neck and more often in women than men (66). Lentigo maligna melanomas arise from lentigo 

maligna or Hutchinson's melanotic freckles, slowly growing macular lesions often regarded 

as melanomas-in-situ. Lentigo rnaligna melanoma usually has an irregular shape and varies in 

size from small lesions to extensive lesions that cover the whole of the cheek. Its colour 

ranges from light to dark brown, often with white areas of spontaneous regression (66). 

In lentigo maligna melanomas the characteristic epidermal growth pattern is of a confluent 

proliferation of abnormal melanocytes along the basal layer of the epidermis and skin 

appendages together with solar degeneration (atrophy of the epidermis and elastosis of the 

dermis) (66). The initial radial-growth phase of development evolves on the exposed surfaces 

of the body as a tan, flat freckle-like lesion which slowly enlarges at its periphery. Over time 

the lesion enlarges radially, exhibits a mixture of colours of tan, brown and black and shows 

histologically many atypical melanocytes (77). It is difficult to get an accurate estimate of its 

duration before the vertical-growth phase begins, but its evolution is quite slow, probably up 

to 10 or 20 years or more (75). 

The single most important histological feature of the radial-growth phase of lentigo maligna 

melanoma is the lack of invasion into the papillary dermis during an initial phase which may 

last for many years. The radial-growth phase is divided into two developmental stages: non

invasive and invasive. The non-invasive stage shows abnormal melanocytes, both individually 

and in nests, in the basilar portion of the epidermis. The combination of large abnormal 

melanocytes and adjacent smaller normal melanocytes gives the appearance of cellular 

pleomorphism, in contrast to superficial spreading melanoma where the large melanocytes are 

similar to each other. Where the cells of lentigo maligna melanoma are disposed in nests, the 

histology is also distinctive as the nests tend to run parallel to the epidermal surface in the 

basilar region, bulging down into but not invading the papillary dermis. 

The same focal growth into the deeper levels of the dermis ultimately occurs in lentigo maligna 

melanoma in a pattern analogous to that seen in superficial spreading melanoma. The vertical

growth phase in lentigo maligna melanoma may occur over years rather than months. Whereas 

the radial-growth phase does not appear to have the potential for developing metastases, the 

vertical-growth phase is associated with metastases just as in superficial spreading melanoma. 
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When there is no invasion the host response is minimal or absent. When there is invasion, a 

rather dense patch of lymphocytes, histiocytes and macrophages may lie deep to the invasive 

area. 

1.3.3 Nodular melanoma 

The third histological sub-type of melanoma is the nodular melanoma which occurs more 

commonly in men than women. The major distinguishing feature of nodular melanoma 

(approximately 15% of all melanoma) is rapid growth over a period of weeks or months into a 

dark dome:-shaped nodule (70). 

Nodular melanoma differs from the other subtypes in that it has no discernible radial-growth 

phase (70). Clinically,· a nodular melanoma appears initially as a small, smooth, dark grey, 

blue-black or bright pink nodule with no increased pigmentation in the adjacent epidermis, 

although there may be some inflammation surrounding the lesion (65, 77). Ulceration may 

occur fairly early (78). From the outset, nodular melanoma is characterized by melanoma cells 

which have the capacity to invade into, survive and replicate in the dermis without a prolonged 

lateral spreading in-situ growth phase. Upon examination, nodular melanomas appear to 

consist of a vertical-growth phase, usually with invasion into the deeper dermis, although in 

some cases there is also a limited component adjacent to the invasive tumour. The histology is 

similar to the vertical-growth phase of superficial spreading melanoma. The host cellular 

response to nodular melanoma may be completely absent, but in general, the host-cellular 

response to nodular melanoma is less than in other forms of melanoma. 

1.3.4 Acral lentiginous melanoma 

Acral-lentiginous melanoma (about 2-8% of melanoma in whites) most often affects the palms 

of the hands, soles of the feet, nail beds and mucous membranes (70). It occurs as a 

spreading, flat, brown or black pigmentation on the sole or palm, with or without a nodule 

that is often ulcerated. Unlike other histological sub-types of melanoma, this type of 

melanoma occurs more frequently in blacks and Asians than whites. They are characterized by 

the proliferation of small, relatively inconspicuous pale melanocytes with a confluent growth 

pattern and partial transepidermal migration. This pattern may at times be confused with 

superficial spreading melanoma or lentigo maligna melanoma (65). Because of their rarity in 

Caucasian populations and their probable different aetiology from other melanomas, these 

lesions will not be considered further. 
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1.4 Clinical and histological predictors of survival 

The biological behaviour of a malignant tumour depends on both the malignant potential of the 

tumour itself and the host reaction to this tumour. Malignant potential can, in part, be 

determined histologically (79). Establishing the exact prognosis for each individual patient 

with melanoma is not possible, but melanomas have some common characteristics, and in 

analyzing these characteristics some associations with biological behaviour may be seen. 

However, a prognostic factor (an attribute of melanoma that has been associated with survival) 

never correlates perfectly with development and outcome of the disease; it is a matter of 

probability (79). 

The assessment of prognosis and management of malignant melanoma is based on both 

clinical features such as the sex and age of the patient, the site of the melanoma and 

histological factors. Histological factors of major prognostic value are those assessing the 

growth phase and measuring tumour thickness (80) as well as the anatomical level of invasion 

(67). However, it is also well known that these factors, although extremely important, do not 

entirely determine prognosis: a small proportion of thin melanomas will metastasize (81, 82) 

and some thick ones will not. By inference, additional features must contribute to the 

determination of melanoma survival. Other histological features considered of prognostic 

value are the mitotic rate, inflammatory reaction, presence of ulceration and regression (29). 

An important advance in the development of a prognostic model for melanoma was the 

application of multivariate analysis to large databases, often from specialized clinics or 

occasionally from population-based samples of histologically proven melanomas. Most 

studies begin by examining the relationship of many single variables on survival and those that 

are shown to be associated with survival are called 'putative prognostic variables'. Next, a 

multivariate analysis is done in which the postulated variable is considered in relation to other 

ones in order to determine whether its relationship with survival is 'independent' or 

'dependent'. An independent prognostic variable adds further explanatory power to the 

survival function in the presence of other known independent variables. A dependent 

prognostic factor derives its association with survival from its correlation with some other 

variable (73). 

Vollmer, in 1989 (83) published a discussion and summary of multivariate analyses of 

prognostic factors from 54 studies. These international studies were published between 1978 

and 1987 and used different methods of analysis, studied many different factors and used 

many different end points, including tumour recurrence, time to recurrence, death from 

melanoma and survival time. Even after this extensive review, there remained uncertainties 

about which prognostic factors were important in the prediction of the course of melanoma. 

According to Vollmer (83), the studies often used too few patients, studied them for too short 

a time and did not use optimal coding of prognostic factors. In spite of the limitations of some 
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of these studies, thickness was shown to be the major prognostic variable. It was also 

suggested that the uncertainty surrounding the importance of other factors in melanoma 

survival could be due to complex interactions with depth. Since the review by Vollmer, many 

other studies on prognostic factors for melanoma have been carried out and these are 

summarized in table 1.1. 

1.4.1 Age and sex 

It has been known for a while that women with melanoma tend to survive longer than men and 

this was thought to be due to the differences in depth, level of invasion and site distribution 

between the sexes. Vossaert et al (84) looked at the effect of sex in 14 published studies of 

melanoma prognosis and found that in nearly all studies, on univariate analysis women had a 

survival advantage over men, but in multivariate analysis sex was an independent factor in 

only about half the studies. In their own study of 832 white patients with melanoma from the 

New York University Melanoma Cooperative Group, sex differences in melanoma survival 

were explained by sex-related differences in the anatomic distribution of melanoma. 

A recent study in Sweden by Thorn et al (85) however, showed that women had a prognostic 

advantage over men both in the univariate analysis and also after adjustment for age, anatomic 

site, histological classification, invasion, thickness, disease stage, ulceration, regression, 

inflammatory reaction, cell type and vascular invasion. Thus, none of the characteristics 

measured in this study could account for all the effect of sex with survival. 

Another population-based study from Sweden (82) of melanomas <0.8mm depth diagnosed 

between 197 6 and 1987, found no association of rate of recurrence with sex after other factors 

had been included in the analysis. In the study by Balch et al (86) of 8,500 melanoma patients, 

women had a survival advantage over men but that was mainly because their melanomas 

occurred more frequently on the extremities, were thinner and were less often ulcerated. 

Age has been found to be an independent prognostic indicator in some studies (85, 87-89). 

whereas others (29, 82, 84, 86, 90, 91) have not found any significant independent 

association of melanoma recurrence with age. In the study by Thorn et al (85), survival after 

adjustment for all other factors was highest in those aged 40-59 years, was lower at older 

ages, and was the lowest in those aged less than 40 years. 
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Table 1.1 Independent prognostic factors identified in a number of multivariate analyses. 

Authors year cases 

Garbe et al(89) 1995 5093 invasive primary melanomas, 

clinic based, Germany 

Thorn et al(85) 1994 498 melanomas, 

Swedish Cancer Registry 

~ansson-Brahme 1993 585 stage I melanomas, 

etal (82) population-based, Sweden 

Ringborg et al(91) 1993 581 head & neck melanomas, 

Swedish Cancer Registry 

~orton et al(90) 1993 3323 stage I melanomas, 

John Wayne Cancer Institute 

Balch et al(86) 1992 8500 localized melanomas, 

USA and Australia 

V ossaert et al(84) 1992 832 invasive melanomas, 

New York University ~elanoma 

Cooperative Group 

Heenan et al(88) 1991 514 stage I melanomas, 

Western Australia 

Clark et al(29) 1989 501 vertical-growth phase melanomas, 

USA, pigmented lesion study group 

~eyskens et al(87) 1988 307 stage I melanomas 

Arizona Cancer Centre 

a - each adjusted for the other listed factors 
b - each adjusted for the other listed factors, plus histological type 
c - each adjusted for the other listed factors, plus age, sex and site 

independent major prognostic factors 

asex & age, centre of treatment, 

site, depth, level; histology 

asex, age, site, depth, stage, 

ulceration, vascular invasion 

asite, depth and level, regression, 

inflammation 

bdepth, site, sex 

Cdepth, level 

ddepth, ulceration, site 

edepth, site, ulceration 

fdepth, sex, age, cell type, 

cross sectional profile 

amitotic rate, inflammation, depth, 

site, sex, regression 

depth, ulceration, age/sex interaction, 

prophylactic node dissection 

d - major factors only listed, each adjusted for the other factors, plus sex, treatment, stage, level of invasion, growth 
pattern and institution 
e - each adjusted for the other listed factors, plus mitoses, age and sex 
f - adjusted for age, sex and depth 
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1.4.2 Site of melanoma 

The importance of anatomic site as a prognostic indicator for melanoma was first reported by ~ 

Day et al in 1981 (92). They subsequently reported (93) on the poorer prognosis of what they 

called the BANS (upper back, posterior arm, posterior neck and posterior scalp) regions. 

Many papers which followed this report did not find evidence for the prognostic importance of 

these sites (87, 94-99). In 1988 Weinstock et al (100) carried out a meta-analysis on the effect 

of the BANS location on the prognosis of stage I melanoma. Included in this analysis were the 

studies by Blois et al (101), Cascinelli et al (97), Kuehnl-Petzoldt et al (102), Rogers et al 

(98), Woods et al (96) and their own work (100). Weinstock et al (100) found that overall, 

the BANS location was associated with a 60% increase in mortality. 

Since the publication of the meta-analysis by Weinstock et al (1 00), anatomic location has 

been identified by several investigators as a significant prognostic factor for patients with 

primary skin melanoma (table 1.2). In 1989 Thorn et al (103) published a report on anatomic 

site and survival in melanoma. This study followed up (for a median time of 4 years) 12,353 

melanoma patients diagnosed between 1960-1982 from the Swedish Cancer Registry. After 

adjusting for the potential confounding effects of age and year of diagnosis, they found the 

poorest prognosis over the first four years of follow-up was for the scalp-neck in men and the 

trunk in women, and the best prognosis was for the eyelid, followed by face for men, and for 

facial lesions in women. Neither thickness of lesions nor level of invasion was measured so 

these factors remained potential confounders in this study. 

Balch et al (86) found that anatomic site of the melanoma was an independent survival 

predictor. Patients with melanomas on the extremities (upper or lower limbs) had a better 

prognosis than melanomas on the head, neck or trunk. In head and neck melanomas, those on 

the scalp had a worse outcome than lesions on the ear, face or neck. These differences 

remained even after adjusting for sex and tumour thickness. The four particular subsites 

identified by Day et al (93) as having a worse prognosis, the BANS sites, were also analyzed 

in this study. Except for those patients with scalp melanomas, these sites were not associated 

with a lower survival than the other body sites. 
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Table 1.2 Summary of studies investigating the relationship of melanoma site with survival 
or prognosis. 

Author Year Subjects Site categories Main finding 

Garbe et at(89) 1995 5093 invasive 13 anatomic sites aThorax, upper arm, neck, scalp; 

melanoma, Germany (TANS) areas at higher risk 

Morton et at(90) 1993 3323 melanomas axial vs extremity Site is prognostic factor 

John Wayne Institute 

Pontikes et at(104) 1993 215 thin melanomas head & neck, trunk, Head & neck tumours 

Canada extremities worse prognosis 

Ring borg et at(91) 1993 581 head & neck face vs scalp, neck, ear bHigher risk for 

melanomas, Sweden scalp, neck, ear 

Bemengo et at( 1 05) 1992 1082 stage I BANsc locations vs dLower survival at BANS sites 

melanomas, Italy others 

Balch et at (86) 1992 6515 stage I&II lower limb, upper limb 

USA & Australia head/neck, trunk; BANS 

Thorn etat(103) 1989 12353 melanomas 7 anatomic sites 

Swedish Cancer Registry 

Berdeaux et at(106) 1989 377 stage I melanoma BANS; hand/foot 

Arizona Cancer Centre head/trunk, arm/leg 

Weinstock et at(lOO) 1988 156 stage I melanomas BANS locations vs 

Mass Geng Hospital others 

Cascinelli et at(97) 1986 769 stage I melanomas BANS locations 

WHO melanoma group vs others 

Rogers et at(98) 1986 211 melanomas BANS locations 

0.76-1.69mm thick vs others 

a - adjusted for sex and age, treatment centre, depth, level and histological subtype. 
b - adjusted for sex, depth and histological type. 
c - BANS regions= upper back, posterior arm, posterior neck, posterior scalp 
d - adjusted for sex and depth 
e - adjusted for age, sex and year of diagnosis 
f- adjusted for depth, ulceration and sex and age 
g - Massachusetts General Hospital 

No effect for 

BANS locations 

eLowest risk for eyelid and 

highest risk for scalp-neck 

fNo effect for BANS sites; 

no effect for other sites 

Non-significant increase in 

risk at BANS sites 

BANS regions of no 

prognostic importance 

Insignificantly poorer 

survival in BANS group 
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In 1992 Bemengo et al published a study (1 05) on BANS sites from 1,082 stage I melanoma 

patients in Italy. Median follow-up was 48 months. They found that overall survival was 

significantly lower for BANS primaries than non-BANS sites and this difference was 

maintained after adjustment for sex, depth and level. A study by Garbe et al in Germany (89) 

analyzed the prognostic effect of melanoma site in detail by applying a multivariate approach to 

studying a large group of patients. Their sample comprised 5,093 invasive melanoma cases 

documented in clinic-based registries between 1970 and 1988. After adjusting for depth, level 

and site they found a significantly higher risk of death for melanomas on the thorax, upper 

arm, neck and scalp (TANS regions). The lower trunk, thigh, lower leg, foot, lower arm, 

hand and face were identified as lower risk sites. It was also noted that all tumours with 

lymphatic drainage via the inguinal lymph nodes were found to be lower risk body sites and 

for this reason the authors suggested that lymphatic drainage could be involved in the 

distribution of risk areas of melanoma. 

However, the best categorization of body sites into higher and lower risk areas is still 

controversial and although it has been suggested that high risk sites may have neurovascular 

'windows' which provide easy dissemination of malignant cells (107), the biological 

significance of tumour site in the course of melanoma is not yet clear (89). 

1.4.3 Tumour thickness 

Tumour depth or thickness is measured as the vertical thickness, in millimetres, of the primary 

tumour from the overlying stratum granulosum or if the tumour is ulcerated, from the ulcer 

bed, to the deepest area of the tumour (108), as determined by an ocular micrometer. Although 

this measurement is generally easy and reproducible there are some problems with the 

determination of thickness. These include the ability to distinguish the lowermost tumour cells 

from other cell types or from microsatellites in the area of the primary; the absence of the 

granular layer or the presence of ulceration; and the intraepidermal spread of tumour cells 

down hair follicles or sweat glands. Thickness should not be measured from the epidermal 

surface to the deep margin of tumour arising from the shaft of a hair follicle or other skin 

appendage: only tumour extending down from the epidermis should be measured (66). Where 

there is extensive regression, measurement is made to the deepest surviving tumour cells, 

taking care to distinguish between neoplastic cells and pigment filled phagocytes and the report 

should mention that regression was present. The presence of collections of cells at the tumour 

base and whether they are malignant melanoma cells or benign naevus cells can result in 

different measures of tumour thickness. If any doubt exists, the 'worst case' measurement 

should be given with a note warning of the problems (66). There are also practical problems in 

relation to fixation and cutting of sections, but usually these problems are minimal (79). 
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Most studies using multifactorial analyses have demonstrated that thickness of the primary 

tumour is the most important prognostic indicator in melanoma. Survival prediction in patients 

with primary melanoma is currently based almost exclusively on tumour thickness. This 

prognostic criterion was proposed by Breslow (80, 109, 110) soon after Clark's description 

of levels of invasion, in order to help solve the problems encountered in the measurement of 

level of invasion. Breslow suggested tumour thickness, as defined above, as a malignant 

parameter. 

In Breslow's original work (109) it was noted that tumours thinner than 0.76mm did not 

develop lymph node metastases. We know now that in these tumours, recurrences and 

metastases do occur but they are rare. The thickness ranges described by Breslow (very low 

risk< 0.76mm; low risk 0.76 to 1.5mm; intermediate risk 1.51 to 2.5mm; high risk 2.51 to 

3.99mm; and very high risk ;;:::4.0mm) have been adopted as a standard form of categorization 

by many authors to delineate groups of patients at different risk of death (73). Day et al, in 

1981 ( 111 ), wrote that mortality from melanoma did not increase linearly with thickness but 

that risk increases were in 'quantum jumps' in four categories with boundaries in very similar 

positions to those originally described by Breslow: <0.85mm, 0.85 to 1.69mm, 1.70 to 

3.60mm, and >3.60mm. Meyskens et al (87) also identified similar natural breakpoints in 

thickness for melanoma survival. Subsequent data (112) have cast some doubt on the 

significance of breakpoints and have suggested that there is little or no biological or statistical 

evidence to support the evidence of natural breakpoints (83), but they are still commonly 

regarded as useful in categorizing patients at different levels of risk. 

Tumour thickness is an excellent prognostic indicator but there are deaths from thin 

melanomas and there are survivors of thick melanomas. In an analysis of 54 studies by 

Vollmer (83), thickness was the most important prognostic indicator. Mansson-Brahme et al 

(82) also supported depth as a major prognostic factor for melanomas :::;;o.8mm. The Swedish 

study by Thorn et al (85) showed tumour thickness to be the most important predictor of 

survival, with a decrease in survival rate with increasing tumour thickness. In an analysis of 

prognostic factors in 8,500 patients with melanoma in Birmingham, USA and Sydney, 

Australia (86), tumour thickness was the dominant prognostic factor in the multifactorial 

analysis. 

It was found that in a case series of 484 melanoma patients seen by the pigmented lesion study 

group of the University of Pennsylvania (29), only 3.3% of deaths due to metastatic 

melanoma were in patients with tumours 0.76mm or less thick, whereas 42% of tumours were 

in this depth category. Other workers (81, 113, 114) have reported a range of mortality from 

tumours of the same thickness from 2.2% to 18.6%. Melanomas 4.00mm or more thick cause 

death in 70-75% of patients (114) but only contribute approximately 9-10% of all primary 

melanoma tumours. More recent work has shown a range of survival from 46% ten-year 
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survival for tumours greater than 3.6mm thick, to 96% ten-year survival for tumours less than 

0.85mm thick (115). 

1.4.4 Level of invasion 

In 1969 Clark et al ( 67) first linked poorer prognosis from melanoma with increasing levels of 

microinvasion into the dermis or subcutaneous tissue and described five levels of invasion 

which became internationally accepted. These levels of invasion appeared to represent 

different steps of tumour progression, rather than just the expansion of a growing tumour. 

Clark's levels of invasion (see figure 1.1 above): 

Level I - All the tumour cells are above the basement membrane and thus confined to the 

epidermis. This is by definition an in-situ melanoma. 

Level IT - The tumour cells have broken through the basement membrane and extended into the 

papillary dermis but do not fill or expand it and have not gone into the reticular dermis. The 

definition of this level uses an anatomic boundary, the interface between the papillary and 

reticular dermis, a region where there are many capillaries and venules. An occasional cell or 

even strand or small nest of cells may extend into the reticular dermis and the tumour will still 

be classified as a Level IT lesion. It is only when cells begin to accumulate at the interface 

between papillary and reticular dermis that the tumour is classified as Level Ill. 

Level Ill - This level is the somewhat ill-defined interface between papillary and reticular 

dermis; it is the site where collagen begins to be organized into bundles. The tumour is in the 

papillary dermis, filling and expanding it but not invading into the reticular dermis. Almost all 

level III tumours are in the vertical-growth phase, the stage in which competence for 

metastasis begins to appear (73). 

Level IV - The tumour now shows clear infiltration of the reticular dermis with neoplastic cells 

between the bundles of collagen characteristic of the reticular dermis. Some isolated intrusion 

of cells between bundles of the upper reticular dermis at the base of Level ill tumours is not 

considered sufficient for classification as a Level IV lesion. There should be distinct invasion 

well into the reticular dermis. 

Level V - These tumours have invaded through the entire thickness of the dermis into the 

subcutaneous tissue. Since the reticular dermis is at least 2mm thick in most parts of the body, 

level V tumours are in a high-risk thickness category and have a very poor prognosis. 

There are, however, some problems with Clark's levels (79). Evaluation of level is subjective 

and reproducibility limited as pathologists are not always able to agree on the level, in 

particular the distinction between levels Ill and IV. For certain body sites the papillary/reticular 
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interface is easy to delineate but in other areas such as the ears, palms and soles, it is poorly 

defined (116). Another difficulty is the difference in skin architecture due to the thickness of 

the reticular dermis, particularly on the back. Thus a level N melanoma on the back could be, 

by virtue of its size, a level V melanoma on the extremities. 

Most of the time, there is good agreement between tumour thickness and its level of invasion 

and usually Breslow depth alone is a reliable prognostic indicator. In the American Joint 

Committee on Cancer (AJCC) staging system it is recommended that where there is conflict 

between the depth and the level as defined, Breslow thickness is given priority (table 1.3). 

Thus some tumours of levels N or V are assigned the more favourable AJCC Stage IA or IB 

based on their thickness of less than 1.5mm. 

Table 1.3 AJCC staging system for melanoma a 

Stage 

IA 

Criteria 

Primary melanoma ~0.75mm thick and/or Clark's level II (pT1 b); no nodal 

or systemic metastases (NO, MO) 

IB Primary melanoma 0.76 to 1.50mm thick and/or Clark's level III (pT2); 

NO,MO 

IIA Primary melanoma 1.51 to 4.00mm thick and/or Clark's level N (pT3); 

NO,MO 

liB Primary melanoma >4.0mm thick and or Clark's level V (pT4); NO, MO 

Ill Regional lymph node and/or in-transit metastases, and pT, Nl or N2, MO 

IV Systemic metastases (any pT. any N. M1) 

a - The AJCC Melanoma Committee recommends that when there is discordance between thickness and level, 
the measured thickness shall take precedence and be used for pT (pathological) staging. 
b- pT, N, M from pTNM staging system for all human tumours 

Thickness and tumour level are so closely related that in some studies (82) they could not be 

separated in the analyses. In studies where thickness and level of invasion were directly 

compared (80, 83, 117-120), tumour thickness was generally a better predictor of prognosis 

than level of invasion. The study by Balch et al (86) of 8500 melanoma cases showed that 

when level of invasion was ranked as the first variable of the sequence in the multifactorial 

analysis, followed by depth, tumour thickness provided additional prognostic information 
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over and above level of invasion. Whereas when thickness was entered first, level of invasion 

provided no further prognostic value. Other studies (81, 121) with sufficient numbers of 

melanomas <0.76mm thick have shown that level of invasion does provide additional 

prognostic information for this particular subgroup. 

1.4.5 Tumour growth phase 

The phase of tumour progression should be considered as an important prognostic variable 

(73, 122) . According to Clark et al (29), the value of thickness as a prognostic indicator is 

due to its acting as a measure of tumour progression. For example, most 'thin; tumours are in 

the radial-growth phase and lack competence for metastasis. A simplified outline of melanoma 

progression is that melanoma progresses through three steps: in-situ radial-growth phase, 

invasive radial-growth phase and vertical-growth phase (123) (see Section 1.3 for a 

description of the histological features of the radial-growth phase and vertical-growth phase). 

Prognosis is good while the tumour is in the radial-growth phase, with metastasis-free 

survival for up to 13.7 years, and poor when it enters the vertical-growth phase. The 

significance of these patterns of development has a direct relationship to prognosis. It appears 

that the radial-growth phase, when excised completely is cured, irrespective of the tumour 

thickness (73). Survival after a lesion in the vertical-growth phase depends on depth of 

invasion as well as other factors. Melanoma cells in the vertical-growth phase have greater 

potential for metastatic spread. Even tumours <0.76mm with vertical-growth phase appear to 

have a risk of metastasis of about 10% (122). In spite of this, the usefulness of this concept 

for prognosis is limited as the histological diagnosis of the vertical-growth phase is 

controversial and not highly reproducible (124). 

1.4.6 Ulceration 

Ulceration is partly a function of the tumour bulk and is also related to mitotic activity: thin 

lesions with ulceration usually having high mitotic rates (66). Ulceration should only be 

recorded when there is a definite deficiency in the epidermis so that tumour cells or exudates 

on the surface of the tumour are exposed (66). Balch et al (86) found that ulceration (present 

or absent) was one of the three major predictors of survival in their multifactorial analysis. The 

presence of ulceration was an adverse determinant of survival. Patients with ulceration of their 

melanomas had a 50% 10-year survival rate whereas those with no ulceration had a 79% 10-

year survival rate. In the review of multivariate studies of melanoma prognostic factors by 

Vollmer (83), 20 studies found ulceration to have independent prognostic significance and 25 

found that it did not. 
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1.4. 7 Vascular invasion 

Continuity of extraluminal and intraluminal tumour through an infiltrated or breached vessel 

wall is the only incontrovertible evidence of lymphatic or blood vascular invasion. Invasion of 

blood vessels is more easily recognizable due to the presence of red blood cells or vascular 

wall structures (66). 

The Swedish study by Thorn et al (85) found vascular invasion of tumour cells to be an 

independent risk factor for melanoma. Vascular invasion was identified by seeing malignant 

cells inside lymph vessels or blood vessels- 'obvious' invasion. When single cells were seen 

in a vessel or when the endothelial lining of the vessel was unclear it was classified as 

'suspected' invasion. In general, other studies (29, 79, 125) have not supported this 

association of melanoma risk with vascular invasion. 

1.4.8 Mitotic rate 

It has been recommended that mitoses per mm2 are recorded from the area of tumour in which 

most mitoses are seen, as this value is independent of the type of microscope or magnification 

used and results are comparable in different parts of the world (66). 

Since it is a reasonable assumption that the proliferative capacity of a tumour is related to 

prognosis, the predictive value of mitotic activity was investigated in early studies. In 1978 

Schmoeckel and Braun-Palco (126) first suggested the idea of the prognostic index, the 

product of mitosis/mm2 and thickness. It was found to be a better prognostic guide than 

thickness alone. This was later confirmed by Kopf et al (127), but Day et al (92) concluded 

that the prognostic index was not a significant prognostic factor. However, several studies 

(128, 129) have shown that mitotic rate alone is associated with survival, particularly in some 

thickness subcategories (130) but this has not been confirmed in other studies with recurrence 

as the end-point (82). Elder and Clark (73) found that mitotic rate was correlated with survival 

for tumours in the vertical-growth phase, irrespective of thickness. 

1.4.9 Inflammatory reaction 

Clark et al (29) described the inflammatory reaction as 'brisk', 'non brisk' or 'absent' 

depending on the appearance of tumour infiltrating lymphocytes in the histology of the 

melanoma. After adjustment for depth, site, sex, regression and mitotic rate, patients with a 
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'brisk' inflammatory reaction had the best prognosis. Balch et al (86) categorized lymphocytic 

infiltration into three grades. Grade I was absent to mild lymphocytic infiltration around 

lesions, showing very few or small groups of lymphocytes at their periphery. Grade II was 

moderate lymphocytic infiltration represented by multiple foci of lymphocytes at the edge and 

beneath the lesion. Grade III was a marked lymphocytic infiltration where the lymphocytes 

were confluent occasionally forming band-like features (117). Patients with the greatest 

inflammatory reaction had the best prognosis with a 79% 10-year survival, but this effect 

disappeared after adjustment for tumour thickness. 

1.4.10 Regression 

Regression of a primary melanoma is a more subjective pathologic feature than the ones 

described above, it is difficult to interpret, and pathologists do not always agree as to its 

presence or absence (86). Degenerating melanoma cells together with an infiltrate of 

lymphocytes constitute the criteria for recognizing active regression. Fibrosis, often with 

prominent small vessels and loss of tumour cells, indicates complete regression. In both active 

(current) and past regression, pigment-containing phagocytes may be present, depending on 

the extent of pigment in the regressing tumour cells. Regression may result in loss of 

junctional connection, or surviving cells in the dermis may multiply and form a mass with no 

junctional connection. Thus it may be difficult to prove that the lesion is a primary tumour and 

reliance must be placed on any adjacent component and history of the lesion (66). Typically 

the overlying epidermis in the area of regression lacks melanin whereas it is seen in normal 

epidermis (117). 

Regression of the lesion has been found to be both positively (for some subgroups of 

melanoma) (125) and negatively (29, 30) associated with survival from melanoma and in 

some studies, no effect at all was seen (31, 131 ). Vollmer, in his meta-analysis of 54 studies 

of prognostic factors (83) found that regression was a significant prognostic variable in three 

studies and not significant in 21 others: it was not investigated in the other 30 studies. The 

Swedish melanoma study (85) found that in the univariate analysis regression was associated 

with a good prognosis, but after adjustment for the many other factors, no effect was seen. 

This appeared to be mainly due to confounding of the association by tumour depth, as thin 

tumours were more likely to have regressed than thicker ones. In this study regression was 

classified as 'none', 'slight' or 'severe' where fibrosis in the tumour, capillary proliferation 

and inflammation were taken as signs of regression. Tumours that had severe fibrosis, and/or 

were divided by areas of fibrosis, were classified as showing severe regression. Mansson

Brahme et al (82) observed complete regression in 15% of the thin melanomas and the risk of 

recurrence was significantly greater in these people. 
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It has been suggested that differences in diagnostic criteria may explain the conflicting findings 

on the prognostic significance of regression (86, 131 ). 

1.5 Precursor lesions, risk markers and risk factors 

A precursor lesion is 'an early stage in the course of a disease, or a condition or state 

preceding pathological onset of a disease' (132). In practice it is often difficult to confirm that 

any suspected precursor lesion is in fact a precursor. However, precursor lesions are also 

markers of individuals among populations who are at increased risk from the cancer in 

question, that is risk markers. The identification of such precursor lesions is highly important 

not only for understanding the biology of melanoma but also for identifying lesions and 

individuals at risk of melanoma (133). Risk markers may be connected directly or indirectly 

with the development of the lesion with which they are associated. According to Last (132), a 

risk marker is 'an attribute that is associated with an increased probability of a disease or other 

specified outcome and that can be used as an indicator of this increased risk, but it is not 

necessarily a causal factor'. Thus, although potential precursors are usually also risk markers, 

the converse is not always true. 

1.5.1 Precursor lesions 

A precursor is a benign lesion that existed before the subsequent tumour progression, and the 

lesion can be shown to be related to the tumour progr~ssion by some functional, temporal or 

spatial relationship. There appears to be a consensus that dermal naevus cells and dysplastic 

naevi are observed in association with melanomas often enough to suggest a precursor 

function for them in melanocytic neoplasia. 

The possibility that a cancer may develop from a precursor benign lesion, such as a naevus in 

the case of melanoma, may suggest an aggressive therapeutic approach to possible precursor 

lesions (134). However, in most cases this approach is unrealistic as the precursor lesions are 

usually present in numbers that are enormous compared to the frequency of progression to a 

tumour: possibly only one acquired naevus in 7,000 will progress to melanoma (135). 

Lesions, such as naevi, have been photographed. Some of these have later shown a focal 

change and naevus tissue has been seen histologically in contiguity with the melanoma (136). 

In some histopathological studies (76, 137), about 22% of melanomas have been seen 

adjacent to dysplastic naevi. In a study of 241 melanomas by Clark et al (76), the overall . 

histological evidence of a benign naevus in contiguity with the melanomas, minimal evidence 

for a precursor, was approximately 50%. Benign naevi are more commonly associated with 
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superficial spreading melanomas than other types. It is of course possible that some of the 

melanomas not seen to be associated with a naevus of any kind have destroyed all yVidence of 

a precursor, but it is also clear that naevi are not obligatory precursors of melanomas (134). 

Clinically, up to 85% of patients with malignant melanoma may give a history of a long

standing benign lesion at the site of the melanoma ( 138). However, there is no proof that these 

lesions were benign naevi. 

The common acquired naevus appears as a tiny pinpoint macule, uniformly tan or brown, 

which enlarges to a maximal size of 4 to 6mm (139). At this stage naevus cells are found at the 

dermal-epidermal junction- the junctional naevus. After lateral growth stops, cells descend 

into the dermis and this results in elevation of the naevus above the surface of the skin, 

producing a pigmented papule - the compound naevus. As the naevus cells descend further 

into the dermis they gradually disappear from the dermal-epidermal junction, resulting in a 

nonpigmented papule, the dermal naevus. 

Dysplastic naevi are clinically atypical naevi with irregular, angular borders that often blend 

into the surrounding skin and a haphazard mixture of tan, brown, dark brown and pink 

colours (139). They are typically, but not invariably, larger than ordinary moles, 6 to 15mm in 

diameter and virtually always retain a macular component. Their characteristic clinical features 

do not appear until puberty and they may increase in number throughout adult life. It is agreed 

that dysplastic naevi (similarly to acquired naevi) and melanoma do occur in histological 

contiguity at times and in a few instances (140) a precursor role has also been corroborated by 

photographs. 

It has been estimated (141), assuming a dysplastic naevus prevalence of 7%, that people with 

dysplastic naevi, no personal history· of melanoma and no relatives with melanoma, will have 

an annual incidence rate of about 80 melanomas per 100,000 population. This is about seven 

times the risk of the general population and corresponds to a cumulative lifetime risk of 

developing a melanoma of about 6% for people with dysplastic naevus syndrome. It has also 

been reported (142) that in a study of 487 patients with 676 dysplastic moles, the level of 

dysplasia of the mole increased with the average age of patients. In this study the average age 

of group 1 patients with mild dysplasia was 34.8 years; group 2 with moderate dysplasia was 

35.1 years; group 3, severe dysplasia, 41.5 years; group 4, in-situ melanoma was 44.4 years 

and 46.9 years for early invasive melanoma. While this provides further evidence of the 

progression of naevi through increasing stages of abnormality to melanoma it does not prove 

that this progression has occurred. 

Rhodes et al calculated (143) that the observed frequency of the histological association of 

malignant melanomas and small congenital naevi was 4,000- 13,000 times greater than 

expected, on the basis of surface area, by chance alone. 
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1.5.2 Naevi as risk markers 

In contrast to congenital naevi, acquired naevi are ubiquitous lesions often regarded as normal 

phenotypic characteristics like fair skin or blue eyes. For this reason, at least in part, naevi 

have been little studied until recently and few epidemiological surveys of melanocytic naevi 

have been performed. Furthermore, the clinical distinction of naevi from other pigmented 

lesions is difficult. 

Naevi are common in light-skinned populations and few adults or older children have none at 

all. Naevi appear first in childhood, reach a maximum in adolescence and progressively 

decrease in number with age (144, 145). No consistent sex differences in the frequency of 

naevi have been reported. However, Grulich et al (146) found that naevus counts were higher 

on the arms and legs of females than males and higher on the backs of males than females, 

consistent with the distribution of melanoma. 

Naevi, both simple and dysplastic, are the strongest indicators of melanoma risk. Studies in 

Australia,.. Canada, Scotland, USA and Denmark have shown that large numbers of naevi and 

the presence of dysplastic naevi constitute a risk marker for melanoma. A summary of the 

case-control studies looking at the association of acquired and dysplastic naevi with melanoma 

is given in table 1.4. The presence of dysplastic naevi and no personal or family history of 

melanoma, confers on an individual an increased risk of melanoma, similar to the increase due 

to frequent sunburn or poor tanning ability (141). Even a single dysplastic mole appears to be 

a significant risk factor for melanoma. The National Institutes of Health (NIH) studies in the 

USA of 14 specially studied families show that subjects with a strong family history of 

melanoma and a personal history of dysplastic naevi have an extremely high risk of 

developing melanoma (147). 

There is now good evidence that naevi, as well as melanomas, may be induced by sunlight 

(148-150). In a study in Western Australia (151) birth outside Australia was associated with a 

reduced prevalence of palpable naevi, but after adjustment for age and sex, age at arrival did 

not influence the prevalence of naevi. The protective effect of birthplace outside Australia 

appeared to be due to the corresponding low mean annual hours of bright sunlight at places of 

residence when 10-24 years of age. 

The host factors which predispose to high naevus density in children appear to be very similar 

to those factors which predispose to melanoma in adults, including fair skin, tendency to bum 

in the sun and history of severe sunburn (152, 153). Two studies (153, 154) have shown 
' 

higher naevus densities in children on intermittently and chronically exposed body sites 

compared with unexposed sites. Stiemer et al (154) found that intermittent UV exposure 
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seemed to have the most potent naevogenic effect on melanocytes. The distribution pattern of 

dysplastic naevi was different from benign naevi and did not support the hypothesis that UV 

light was a major aetiological factor for dysplastic naevi. 

It is difficult to establish epidemiologically that acquired naevi are precursors of melanoma but 

there is a substantial amount of evidence that is consistent with this relationship. These studies 

do not prove that melanomas may arise in naevi but do suggest that naevi and melanomas may 

have a common pathogenesis. In fact, there are a number of features of these studies that 

suggest that naevi may be more markers of melanoma risk than actual precursors. For 

example, in a study by Swerdlow et al (155), there was no clear evidence that the risk of 

melanoma at a particular site was more strongly related to numbers of naevi at that site than to 

numbers of naevi elsewhere on the body. However, Grulich et al (146) found in a non 

population-based study, that there was some association of site-specific naevus counts with 

melanoma of that site, but this was only statistically significant for melanoma of the back. 

Garbe (156), in a study of risk factors for melanoma in Germany, found that melanoma 

patients had a higher percentage of naevi on body sites where melanomas are more likely to 

develop. 



Table 1.4 Summary of case-control studies looking at the association of acquired and dysplastic naevi with malignant melanoma. 

Authors & year no. of subjects measurement measurement 

cases/controls method recorded factors adjusted for odds ratios 

Beral etal, 287/574 self-report total naevi hair & skin colour 3.2**; >average vs ::;average no.naevi 

1983(157) 

Holman & Armstrong, 511/511 interviewer count palpable naevi on arms skin sun reaction, hair colour, 2.0 (1.5-2.7); 1-4 naevi vs none 

1984(158) family history 4.1 (2.3-7.4); 5-9 naevi vs none 

10.4 (4.4-14.5); ~10 naevi vs none 

Reynolds & Austin, 31/110 self report naevi>Smm matched by age, race, sex 12.2***; 6+ naevi vs none 

1985(159) unadjusted 

Green etal, 183/183 physician count > 2mm naevi on L arm unadjusted 15.8 (9.4-27); any naevi vs none 

1985(160) 

Elwood et al, 83/83 interviewer count palpable naevi on arms freckles, skin sun reaction, hair colour, 1.4(0.5-3.4); 1-2 naevi vs none 

1986(161) history of severe sunburn 13.3(4.0-44); 3+naevi vs none 

Dubin eta[, 1103/585 self estimate total naevi age & sex 2.0**; 26-100 naevi vs <26 

1986(162) from diagram 3.4**; > 100 naevi vs <26 



Table 1.4 (continued) Summary of case-control studies looking at the association of acquired and dysplastic naevi with malignant 
melanoma. 

Authors & year no. of subjects measurement 

caseslc_ontrols method 

Swerdlow et al, 180/197 physician count 

1986(155) 

0sterlind et al, 474/926 interviewer count 

1988(163) 

MacKie et al, 280/280 physician? count 

1989(164) 

Elwood et al, 195/195 interviewer count 

1990(47) 

Carli et al, 106/109 physician count 

1995 (165) 

measurement 

recorded 

total >2mm 

unusual naevi> 7mm 

raised naevi on arms 

total naevi>2mm, men 

total naevi>2mm, women 

atypical naevi >5mm 

naevi on arms 

total naevi >2mm 

factors adiusted for 

hair & eye colour, skin type, 

foreign travel & sun exposure 

as above 

sex, freckles, hair & skin colour 

freckles, atypical moles, 

skin type, sunbed use 

total naevi, freckles, sunburn, 

UV exposure, skin type 

freckles, social class, hair colour, 

sunburn tendency, severe sunburn 

age, sex, place of birth, residence 

odds ratios 

0.8; 1-9 naevi vs none 

6.7; 10-24 naevi vs none 

10.7; 25-49 naevi vs none 

53.9; ;;::so naevi vs none 

29.6; ;;::5 unusual naevi vs none 

5.1 (3.3-7.9); 5+ naevi vs none 

13.9 (2.7-71); ;;::20 vs <20 naevi 

6~7 (2.9-15); ;;::20 vs <20 naevi 

4.5 (0.8-26); 3+ naevi vs none, men 

4.4 (1.5-13); 3+ naevi vs none, women 

3.8 (1.6-9.5); 15+ naevi vs none 

2.6; 10-30 vs <10 naevi 

22.3; >30 vs <10 naevi 



Table 1.4 (continued) Summary of case-control studies looking at the association of acquired and dysplastic naevi with malignant 
melanoma. 

Authors & year 

Holly et al, 

1995(166) 

Grulich et al, 

1996(146) 

* p<0.05 
** p<0.01 
*** p<0.001 

no. of subjects measurement 

cases/controls method 

452/930 self count 

women 

244/276 physician count 

measurement 

recorded 

total >5mm 

raised or flat naevi >2mm 

number atypical naevi 

factors adiusted for _ odds ratios 

hair colour, complexion, freckles, 

sunburn at age 12, sunscreen use 

age, sex, examiner, ethnicity, 

5.1 ***; 1-3 naevi vs none 

7.2***; 4-7 naevi vs none 

16.7***; 8+ naevi vs none 

2.8 (1.5-5.2); 25-49 naevi vs none 

7.4 (2.9-19); 100+ naevi vs none 
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1.5.3 Other risk factors for melanoma 

During the course of case-control studies several other risk factors or risk markers for 

melanoma have come to light. Dysplastic naevi and the presence of multiple naevi should be 

regarded as just one of these risk markers. 

Factors related to ultraviolet light 

There is strong evidence (19) that exposure to sunlight is associated with the development of 

melanoma, but it is difficult to quantify the harmful solar radiation that penetrates the 

epidermis. One way to attempt to overcome this problem is by using surrogate indicators of 

UV dosage, such as sunburn. 

A great deal has been written about the association of melanoma and exposure to ultraviolet 

light and it is often very difficult to disentangle the relations between sunburn history and 

other phenotypic characteristics. The possibility of confounding of sun exposure with a 

number of other variables exists in many studies. The highest risks for melanoma appear to be 

associated with intermittent intense sun exposure rather than chronic exposure (see Section 

1.6.1 ). Several risk factors, such as naevi, are more closely related to melanoma than 

sunburns, but solar radiation causing skin damage is the only known risk factor that can be 

avoided or whose exposure can be minimized. For a summary of the findings from case

control studies of ultraviolet light and melanoma see table 1.5. 

Holly et al in 1995 published a series of three papers with results from a population-based 

case-control study, dealing with different risk factors for melanoma in women. The first of 

these (167) investigated exposure to sunlight, ability to tan and other risk factors related to 

ultraviolet light. They found, after adjustment for many other variables (table 1.5), that the 

only significant risk factors for melanoma, particularly superficial spreading melanoma, were 

a history of sunburn up to the age of 12 and use of sunscreen before diagnosis. In addition, 

the results suggested that the increased risk of sunburn-related melanomas was not confined to 

childhood sunburns. They also noted that although in this study the population of women was 

relatively young, most would not have used broad-spectrum sunscreens as children. 

However, unlike some of the host factors which will be discussed below, neither of these two 

sun exposure factors explained much of the variance in risk for melanoma. Other sun 

exposure characteristics such as skin reaction to half an hour noontime sun exposure with no 

prior sun exposure, years lived in a sunny climate, time spent outdoors on weekdays with 

arms and legs exposed to sun, frequency of sunbathing in a typical year, how well they kept a 

tan, and fluorescent light use, showed no association with melanoma risk. 
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Weinstock et al (168) in a nested case-control study from the Nurses' Health Study cohort 

(table 1.5) investigated the relationship between sun exposure and melanoma development in 

women. They found that sun exposure, measured as blistering sunburns, in the teenage years 

was a more consistent determinant of melanoma than sun exposure in later years. They also 

found a significant association of melanoma with latitude of residence (controlled for sun 

sensitivity) during teenage years (relative risk (RR) = 2.2 for each 12.6° latitude), but not after 

30 years of age. 

0sterlind et al ( 46) conducted a population-based case-control study of melanoma in 

Denmark. They identified raised naevi, freckling and light hair colour as constitutional risk 

factors and then investigated the relationship of intermittent intense sun exposure and long

term continuous exposure as well as artificial light exposure to the risk of melanoma. A 

history of sunburn was found to confer an increased risk (RR=l.7; 95% CI 1.3-2.3). For 

those who were sunburnt only when aged less than 15, compared with people who had never 

burnt, the relative risk became 8.0 (95% CI 1.8-37.5). Recreational and occupational sun 

exposure was also evaluated. Sunbathing, with the purpose of obtaining a suntan was 

associated with a relative risk of 1.8 (95% CI 1.2-2.5) but there was no dose response. In 

contrast, a protective effect was found for men working outside (RR = 0.7; 95% CI 0.5-0.9), 

particularly those who started at an early age and had worked outside for at least 10 years. 

In 1986 Elwood et al (161) estimated an odds ratio of 1.5 (95% CI 0.7-3.5), after controlling 

for other factors, for a history of one or more sunburns severe enough to cause pain for at 

least two days or blistering. Green et al (169) also defined sunburn as causing pain for at least 

48 hours, with or without blistering. Histories of two to five such burns and at least six burns 

gave odds ratios of 1.5 (95% CI 0.7-3.2) and 2.4 (95% CI 1.0-6.1) respectively, after 

adjustment for numbers of arm naevi. Holman et al (170) found no association of blistering 

sunburns with melanoma after controlling for several variables indicative of sun sensitivity as 

well as age of migration to Australia. 

Regardless of the methods used to measure sun-related factors, results have shown an 

elevated risk for melanoma with sun exposure in nearly all studies. However it is often 

difficult to separate the effects of sun exposure from the effects of host factors such as sun 

sensitivity, as people who burn easily may be more likely to avoid the sun or cover 

themselves. 

In these studies recall bias potentially remains a significant problem, particularly in recent 

studies with the public awareness surrounding the association of sun exposure and melanoma. 

In no study was the history of severe sun exposure causing blistering or pain able to be 

verified. Some authors have commented on the problem of recall bias in their studies. Green et 
al ( 169) stated that the striking differences in pattern of sunburns reported by patients with 

lentigo maligna melanoma compared with other melanomas suggested that recall bias was 
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unlikely in their study. Weinstock et al (168) commented that for their results to have been 

significantly affected by recall bias, respondents would have had to demonstrate a strong recall 

bias about sunburns as teenagers but not for sunburns in later life. This they thought was 

unlikely. 

Berwick and Chen (171) carried out a study to assess the reliability of reported sunburn 

history. They found no evidence for recall bias, but the test -retest reliability was not very high 

for sunburn history (ever burned, number of burns and time of first and last burns), skin 

reaction to sunlight and history of freckling. Subjects indicated an increased ability to tan at re

interview and a decrease in the number of sunburns. The magnitude of disagreement was 

generally similar between cases and controls. 



Table 1.5 Summary of case-control studies examining the association of exposure to ultraviolet light with development of malignant 
melanoma. 

Authors & year no. of subjects 

cases/controls risk factor 

Holly et a/1995(167) 452/890 history of sunburn < age 12 

women·(SSM) 

use of sunscreen before diagnosis 

Westerdahl et al, 1994(172) 400/640 >5 severe sunburns after 19 years 

Beitner et al, 1990(173) 523/505 sunbathing vacations abroad 

summer sunbathes a year 

Dubin et al, 1990(174) 289/527 overall sun exposure 

Elwood et al, 1990(47) 1951195 severe sunburn age 8-12 

odds ratios (95%Cl) adjusted factors 

1.6 (no CI)(mod bums) 

2.2 (no Cl)(severe bums) 

1.8 (no CI)(sometimes) 

2.3 (no Cl)(never) 

sunburn before age 12, sunscreen use, skin 

sun reaction, hair colour, no. large naevi, 

maternal ethnicity, history of skin cancer, 

complexion, age 

2.2 (l.l-4.1)(vs none) 

1.3 (0.9-1.8)(every 2nd year vs never) 

2.4 (1.5-3.8)(~one a year) 

1.6 (1.1-2.4)(20-30 vs <20 sunbathes) 

1.8 (1.2-2.6)(>30 vs <20 sunbathes) 

1.2 (0.7-2.0)(mod vs little/none) 

2.8 (1.5-5.1)(much vs little/none) 

2.4 (0.8-7.3)(ever vs never) 

raised naevi, hair colour 

age, sex, hair colour 

as above 

tanning ability, hair & eye colour, 

father's ethnicity, mole count, 

age, freckling 

naevi on arms, freckling, social class, 

hair colour, tendency to sunburn 



Table 1.5 (continued) Summary of case-control studies examining the association of exposure to ultraviolet light with development of 
malignant melanoma. 

Authors & year no. of subjects 

cases/controls risk factor odds ratios adjusted factors 

MacKie et al, 1989(164) 280/280 history of severe sunburn (women) 1.5 (1.0-2.4)(1,2 vs 0 sunburns) total naevi, atypical naevi, 

2.3 (0.9-5.6)(3+ vs 0 sunburns) tropical residence, sunbed use, 

history of severe sunburn (men) 2.8 (1.3-5.6)(1,2 vs 0 sunburns) freckles, skin type 

7.6 (1.8-32)(3+ vs 0 sunburns) 

Weinstock et al, 1989(168) 130/300 sunburns age 15-20 2.2 (1.2-3.8)(2:5 bums vs 0) method of data collection, 

women latitude of residence age 15-20 2.2 for each 12.6° 1at sun sensitivity, latitude 

0sterlind et al, 1988(46) 474/926 severe sunburn before age 15 2.7 (1.6-4.8)(5+ vs 0 sunburns) sex, no. raised naevi, 

sunbathing during life 1.6 (l.l-2.4)(yes vs no) freckles & hair colour 

Cristofolini et al, 1987(175) 103/205 sunburn in adult 1.2 (0.7-2.1)(frequent vs never) skin & hair colour, dysplastic naevi, 

sun exposure past 20 years 

Holly et al, 1987(176) 1111136 blistering sunburn score 3.8 (1.4-10.4) hair colour, previous skin cancer, 

no. dysplastic naevi, no. naevi, age 

Elwoodetal, 1986(161) 83/83 sunburn with pain for >2 days 1.5 (0.7-3.5)(yes vs no) no. moles on upper arm, adult freckles, 

skin sun reaction, adult hair colour 



Table 1.5 (continued) Summary of case-control studies examining the association of exposure to ultraviolet light with development of 
malignant melanoma. 

Authors & year 

Gallagher et al, 1986(177) 

Green et al, 1986(178) 

Holman et al, 1986(170) 

Elwood et al, 1985 (179) 

Green et al, 1985(169) 

MacKie & Aitcheson, 1982(180) 

no. of subjects 

cases/controls risk factor 

595/595 childhood sunburn 

vacation sunburn 

236/236 lifetime cumulative sun exposure 

507/507 history of blistering sunburns 

summer outdoor exposure 

595/595 occupational, summer, hrs of sun 

sunny vacations per decade 

2361236 lifetime sunburns, pain 2:: 48 hrs 

113/113 severe sunburn 

odds ratios adiusted factors 

1.3 (no CI)(severe/freq vs rare) pigmentation factors, freckling 

1.4 (no CI)(very severe vs mild) ethnicity 

2.3 (1.0-5.1)(2000-50000 VS <2000hrs) age, presence of naevi on arms 

1.7 (0.4-7.8)(>50000vs < 2000hrs) 

1.1 (0.7-1.7)(yes vs no) skin sun reaction, hair colour, 

0.7 (0.4-1.1)(>23hr/wk vs<10) ethnicity, age at arrival in Australia 

1.8 (1.2-2.5)(1-99 vs <1 hr) hair & skin colour, freckles, ethnicity 

0.9 (0.6-1.5)(400+ vs <1hr) 

1.3 (1.1-1.5)(1-3 vs 0 vacations) as above 

1.7 (1.2-2.3)(4+ vs 0 vacations) 

1.5 (0.7-3.2)(2-5 vs 0 sunburns) naevi on arms, age; 

2.4 (1.0-6.1)(2::6 vs 0 sunburns) sex & place of residence matched 

2.8 (l.l-7.4)(ever vs none) skin type, social class 
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Phenotypic characteristics 

It is important to realize that all individuals who are excessively exposed to sunlight are not 

equally susceptible to cancer from solar radiation, and these differences in susceptibility result 

primarily from host factor variation. Genotypic factors which endow many of the population 

with fair or red hair, fair skin, freckles and blue eyes are important aetiological factors 

particularly in combination with sunlight. Analysis of the association of these factors with 

melanoma risk enables individuals at high risk to be identified. 

In addition to sunlight, several constitutional factors are widely accepted as important risk 

factors for melanoma. Many case-control studies have shown higher risks associated with 

naevi (see Sections 1.5.1, 1.5.2 and table 1.4), freckling, hair colour, and eye colour (table 

1.6). These factors are strongly related and sorting out the independent effects of each one and 

their relationship to naevi and skin reaction to sun is very difficult. Other studies such as the 

one by Holman and Armstrong (158) found no effect of skin colour or eye colour on 

melanoma after adjustment for hair colour and susceptibility to sunburn. Grulich et al (146) 

found no association of hair colour, eye colour and childhood freckles with melanoma after 

adjustment for the other factors plus sex, examiner, ethnicity, ability to tan and propensity to 

burn. In studies conducted in a wide range of countries which have shown positive 

associations of phenotype with melanoma, the most consistent phenotypic risk factors were 

light hair colour and freckling (table 1.6). 

Bliss et al (181) performed an overview using individual subject data from 10 case-control 

studies (a total of 3230 cases and 3896 controls) to estimate the relative risk of melanoma 

associated with hair, eye and skin colour and freckling in adulthood and the relationship of 

these characteristics with naevus counts. Compared with black or dark brown hair, the relative 

risks for developing melanoma in people with light brown, blonde and red hair were 1.49, 

1.84 and 2.38 respectively (adjusted for age, sex and study). People with blue eyes had no 

increase in risk, compared to brown eyes, after adjustment for hair colour and adult freckling 

plus age, sex and study. Light skin colour and lots of freckles were also significant risk 

factors, albeit modest ones, and were independent of each other and of naevus counts and hair 

and eye colour. This suggests that the inherited properties of freckling and naevus density are 

associated with malignancy of melanocytes in different ways. 

Phenotypic characteristics have been assessed in a variety of ways in different studies (table 

1.6). 0sterlind et al (163) and Elwood et al (47, 161) assessed phenotype at face to face 

interview; hair colour was visually graded against samples; eye colour was assessed by 

interviewers and skin colour was measured visually by comparison with a standardized 

complexion chart. In the study by MacKie et al (164) all subjects were interviewed and 

examined and freckling was graded upon examination. Marrett et al (182) measured skin 
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colour by comparison with a 15-colour skin-tone panel. Eye and hair colour was self

assessed. Holly et al (166) used a combination of interviewer and self-assessed host factors 

and Beitner et al (173) collected phenotype information by self-assessment during self

administered questionnaires. In spite of the greatly varied methods of assessment of 

phenotype, from self-reporting to comparison with standardized colour charts, effects of 

phenotype on melanoma risk were reasonably consistent. 



Table 1.6 Summary of case-control studies looking at the association of phenotypic characteristics with development of malignant 
melanoma. 

Authors & year no. of subjects 

cases/controls risk factors odds ratios (95% CI) factors adjusted for 

Grulich et al, 1996(146) 244/276 freckling as a child 1.5 (0.8-2.9)(many vs none) sex, examiner, ability to tan, 

hair colour 1.1 (0.5-2.4)(red vs black/dark brown) hair & eye colour, childhood freckles 

eye colour 1.2 (0.7-2.1)(blue/grey vs brown) propensity to burn 

Holly et al, 1995(166) 452/930 hair colour 2.4** (red vs black/brown) age, hair colour, complexion, freckles, 

women skin colour 1.6*** (light vs dark) no. large naevi, sunburn at 12 years, 

freckles 1.3 (NS)(yes vs no) sunscreen use 

Westerdahl et al, 400/640 red hair 1.8 (0.8-4.1)(yes vs no) no. raised naevi, blue eyes, freckling, 

1995(183) freckling 1.4 (l.0-1.9)(yes vs no) history of sunburn, use of sunscreens 

Garbe et al; 1994(184) 513/498 hair colour 3.5 (1.7-7.2)(red vs black) age & sex matched; no. common 

& atypical naevi, skin type, growth of a naevus 

0sterlind, 1993(185) 516/926 skin colour 1.3 (0.9-1.8)(light vs dark) hair colour, skin colour, eye colour, 

hair colour 1.3 (0.8-2.0)(red vs dark brown/black) freckles, skin reaction to sunlight 

eye colour 0.9 (NS)(blue vs brown) 

freckles 2.9 (2.1-4.1)(many vs none) 



Table 1.6 (continued) Summary of case-control studies looking at the association of phenotypic characteristics with development of 
malignant melanoma. 

Authors & year no. of Sl!bjects 

cases/controls risk factors odds ratios (95% en factors adiusted for 

Marrett et al, 1992(182) 583/608 

Beitner et al, 1990(173) 523/505 

Dubin et al, 1990(174) 289/527 

Elwood et al, 1990(47) 195/195 

MacKie et al, 1989(164) 280/280 

hair colour 3.9 (1.9-8.2)(red vs black) 

freckling 1.9 (1.3-2.8)(many vs none) 

skin colour 1.4 (0.9-2.0)(light vs dark) 

eye colour 1.0 (NS)(blue vs brown) 

hair colour 74.4 (45.8-120.8)(blond vs black) 

eye colour 6.1 (3.5-10.9)(green vs brown) 

freckling 1.08 (0.5-2.1)(yes vs no) 

hair colour 1.15 (0.4-3.0)(red vs dark brown) 

eye colour 2.03 (1.2-3.5)(blue vs brown) 

freckling 6.2 (2.6-15.1)(many vs none) 

freckling (present or absent) 4.4 (1.5-13)(men), 

3.1 (1. 7-5.6)(women) 

age, sex, residence matched; 

hair colour, skin sun reaction, freckling, 

naevus density 

age & sex matched 

age, tanning ability, hair & eye colour, 

father's ethnicity, mole count, freckling 

age & sex matched; no. naevi on arms, 

hair colour, tendency to sunburn, 

social class, and severe sunburn 8-12 yrs 

no. total & dysplastic naevi, severe sunburn, 

tropical residence, sunlamp or sun bed use, 

skin type; age and sex matched 



Table 1.6 (continued) Summary of case-control studies looking at the association of phenotypic characteristics with development of 
malignant melanoma. 

Authors & year no. of subjects 

cases/controls risk factors 

0sterlind et al, 1988(163) 474/926 

Gallagher et al, 1986(177) 595/595 

freckling 

hair colour 

hair colour 

skin colour 

freckles in childhood 

oddsratios (95% en factors adiusted for 

2.9 (2.1-4.1)(many vs none) 

1.7 (1.0-2.9)(blond vs dark) 

7.1 (no CI stated)(blond vs black) 

2.4 (no CI stated)(light vs dark) 

2.1(no CI stated)(many vs none) 

sex, skin, hair and eye colour, 

skin sun reaction 

age & sex matched; pigmentation factors, 

freckling, childhood sunburn and ethnicity 

Elwood et al, 1986(161) 83/83 adult freckles (many vs none) 6.0 (2.4-14. 7) no. moles on upper arm, adult freckles, 

adult hair colour, history of severe sunburn, 

reaction to sun 

Green et al, 1985(160) 183/183 

Elwood et al, 1984(38) 5951595 

hair colour 

hair colour 

eye colour 

skin colour 

hair colour 

skin colour 

eye colour 

freckles in adolescence 

1.4 (0.5-3.8)(redlblonde vs dark) 

2.4 (l.0-5.8)(red vs black/dark brown) 

2.4 (1.2-4.5)(blue/grey vs brown) 

1.0 (fair vs olive) 

7.1 (2.6-19.2)(blond vs black) 

2.4 (1.1~5.2)(light vs dark) 

1.2 (0.9-1.7)(blue vs brown) 

2.1 (1.4-3.1)(many vs none) 

age, sex and residence matched; 

no. naevi on arms 

hair, skin & eye colour, freckles, 

sun reaction, sunburn, ethnicity; 

age, sex and province matched 



Table 1.6 (continued) Summary of case-control studies looking at the association of phenotypic characteristics with development of 
malignant melanoma. 

Authors & year no. of subjects 

cases/controls risk factors 

Beral et al, 1983(157) 

* p<0.05 
** p<0.01 
*** p<0.001 

287/574 

women 

NS - not statistically significant 

hair colour 

skin colour 

eye colour 

odds ratios (95% en factors adiusted for 

3.0 (2.0-4.7)(red vs others) 

2.1 (1.6-2.8)(fair vs others) 

1.2 (NS)(blue vs brown) 

age matched; crude 
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Genetic factors 

Since 1952 when Cawley (186) first presented a family with three members who had been 

diagnosed with melanoma, many other occurrences of familial melanoma have been 

documented. Currently, a family history of melanoma is considered to be an important risk 

factor (187, 188), with about 6-11% of melanomas arising in people with a positive family 

history (189). The relative risk of an individual with a first degree relative with melanoma has 

been reported as being increased 2-10 fold (190). 

Ford et al (187) carried out a combined analysis of 2,952 cases of melanoma and 3,618 

controls from eight case-control studies from various white populations. Overall they reported 

a 2.2-fold higher risk in those who reported (these were not verified) at least one first-degree 

relative with a melanoma compared with those who did not. The magnitude of this varied 

significantly with sex: the estimate for men was 3.7 and for women, 1.6, due predominantly 

to a difference in the proportions of male and female controls who reported a positive family 

history; 2.0% and 3.9% respectively. This effect was independent of age, naevus count, hair 

and eye colour and freckling. The estimated relative risk associated with having two or more 

affected first degree relatives was 5.6 compared with 2.2 for cases with only one affected 

relative. Since melanoma incidence varied 10-fold among the study areas it was interesting to 

note that the familial relative risk was similar in magnitude in all studies. 

In families prone to melanoma, the risk of melanoma for family members who have dysplastic 

naevi and no previous melanoma is increased several hundred-fold compared with the general 

population, and is even greater for affected members who have had a previous melanoma 

(147). When a familial melanoma develops in a person with dysplastic naevi, the melanoma 

frequently develops within a pre-existing dysplastic naevus (76). Blood-related family 

members who have no dysplastic naevi appear to have less of a risk of melanoma than their 

relatives who have any dysplastic moles (141). A person with dysplastic naevi and at least two 

family members with melanoma has a lifetime risk approaching 100% (147). 

In a study by Lucchina et al in the USA (188), only 82% of their sample of familial melanoma 

cases had a verifiable personal and/or family history of dysplastic naevi, implying that there 

may be some other important genetic factor in addition to dysplastic naevi in these melanoma 

cases. It is also clear that some melanoma-prone families do not have the dysplastic naevus 

syndrome (DNS), but these kindreds seem to be in the minority (191). 
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Hormonal and other risk factors 

There has been continued interest in the association between sex hormones and melanoma. 

There is, in some countries, a sex difference in incidence and mortality; hyperpigmentation of 

the skin can occur in pregnancy or may be induced by oral contraceptives (192); some early 

studies suggested that women using oral contraceptives or other exogenous hormones had a 

higher risk of melanoma than those who did not (193, 194); and in some studies, a significant 

number of oestrogen receptors have been found in melanomas (195). Individual studies have 

shown significant associations for different reproductive factors, including increased odds 

ratios for long duration of oral contraceptive use (194) but these associations have not been 

confirmed in more recent work. Recent studies (177, 196-198), investigating the relationship 

between female hormones and melanoma have not shown any consistent relationship with risk 

of melanoma. 

Epidemiological studies have generally not shown any consistent association of artificial 

sources ofUV light (such as fluorescent lights, sunbeds, phototherapy lamps) (46, 164, 177, 

199, 200), diet, alcohol or smoking and melanoma (178, 201). 

1.6 The aetiology of melanoma 

Giving details of the enormous amount of work which has been done in this area is beyond 

the scope of this thesis, but the major findings are summarized below. 

1.6.1 Sunlight 

The role of sunlight in the aetiology of malignant melanoma was first proposed by McGovern 

in 1952 (202). Since this time sunlight has been implicated as a major cause of melanoma by 

several lines of evidence but the details are poorly understood (168). More recently there have 

been reports of an animal model in which melanomas could be induced by exposure to UV 

light alone (203). Electromagnetic radiation from the sun is divided into three regions: 

ultraviolet (UV), visible and infrared. The UV portion is divided further into three wavelength 

bands, UV-C (200-290nm), UV-B (290-320nm) and UV-A (320-400nm). Of these three 

bands, only UV-A and a fraction of UV-B actually reach the earth's surface, the remainder 

being absorbed by ozone in the earth's atmosphere. Humans are exposed to ionizing UV, 

visible, infrared, micro- and radiowave radiation, and from epidemiological evidence alone it 

is not possible to distinguish whether UV, visible or near infra-red is most important in the 
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development of melanoma (204). Most of the evidence suggesting that UV light (in particular 

UV -B) is the important component comes from animal and in vitro studies (205). 

Geographic variation in melanoma incidence and mortality has long been noted to parallel 

intensity of solar radiation. The relation of melanoma to characteristics indicative of sun 

sensitivity, however that has been defined, has generally been a consistent finding. However, 

the unexpectedly low incidence of melanoma in outdoor workers, the sex and age distribution, 

the anatomical distribution and the lack of a monotonic dose-response have pointed to a more 

complex association and have led to the theory that intermittent exposure to the sun (defined as 

recreational or holiday exposure) may carry a higher risk than chronic or occupational 

exposure (201). The hypothesis that sun exposure before the age of 20 is a critical variable has 

emerged more recently. 

There seems to be a consensus that the increasing incidence· of melanoma seen in most 

Western countries is caused in some way by increasing sun exposure due to modern habits of 

clothing and leisure. Epidemiological data available by the mid 1970s gave rise to the 

intermittent sun exposure hypothesis (206). The essence of this hypothesis is that the major 

factor responsible for the development of nodular and superficial spreading melanoma is 

intermittent severe sun exposure rather than the total accumulated dose. This hypothesis 

resulted in the setting up of several case-control studies to test the intermittent versus 

cumulative dose effect of sunlight. However the precise definition of these two exposures is 

arbitrary, open to differing interpretations and is still unclear. 

One simple measure of irregular, relatively intense -sun exposure for people living in low sun 

environments such as Canada and Denmark, is whether they take holidays in sunny places. In 

the Western Canada study ( 179), the risk of melanoma increased linearly with the frequency 

of such holidays and in Denmark ( 46) the association was similar. The other major measure of 

intermittent sun exposure is from recreational activities such as swimming, sunbathing or 

boating in sunny places. Again, both the Western Canada and the Danish study showed a 

positive association with such recreational activities. By contrast, in the Australian studies 

(170, 178) where everyday sun exposure is relatively high, there was no consistent effect on 

melanoma risk for sunny recreational activities even though the total number of sun hours 

accumulated during these activities was very high. 

Sunburn is a particular consequence of intermittent sun exposure, defined as an inflammatory 

response in the skin which follows acute, intense exposure to UV light (207). It is mainly due 

to UV-B with perhaps 10 to 15% due to UV-A (208). It is thought that severe episodes of 

sunburn are unlikely to be forgotten, so sunburn constitutes the most easily remembered 

measure of intermittent sun exposure. It is also the one factor which indicates, regardless of 

individual variation in pigmentation or tanning, that acute high dose UV damage has occurred 

( 169). Several studies (see Section 1.5 .3 .1) have established a history of sunburn as an 
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important risk factor for melanoma development. However the character and timing of sun 

exposure in relation to melanoma development is still unclear (20 1 ). Only a few 

epidemiological studies have investigated whether the use of sunscreens is associated with an 

altered risk of melanoma development, and so far none has demonstrated that sunscreens offer 

any protection against melanoma. On the contrary, Beitner et al ( 173) suggested that frequent 

users of 'sun protection agents' appeared to have a higher risk of melanoma, possibly because 

sun exposure was also greater. 

Regular outdoor occupation gives the best measure of chronic or regular sun exposure. In the 

Western Canadian, the Danish and the Western Australian case-control studies (46, 170, 179), 

men with the highest amount of outdoor sun exposure in their occupation had a lower risk of 

melanoma compared to those who worked predominantly inside. Again, this supports the 

intermittent exposure hypothesis. On the other hand, Dubin et al (162) assessed occupational 

sun exposure in a simple manner using the question: "Was your dominant lifetime occupation 

mostly indoors, mostly outdoors or both indoors and outdoors?" They found that "mostly 

outdoor work" was associated with a doubling of melanoma risk. 

Given the absence of a developed model of systemically mediated aetiology, evidence 

regarding the role of sunlight in the cause of skin cancer in humans often centres on the 

distribution of tumours by anatomical site. However, it is difficult to evaluate the strength of 

this evidence as investigators use different anatomical groupings. It has previously been said 

that the incidence rates of melanoma do not clearly correspond to body site exposure and as 

melanoma, for example, is not common on the face and hands this is inconsistent with a 

causal association between sunlight and melanoma. But, when assessed in terms of body 

surface area, it has been shown that melanomas occur more densely on the face than on any 

other part of the body (209). The currently accepted theory stressing the importance of 

intermittent rather than chronic or cumulative sun exposure in melanoma causation, does not 

explain the high rates of disease per unit surface area on some chronically exposed body sites 

such as the face and neck. 

The incidence rates of preinvasive melanoma reflect not only causal factors but also 

behavioural factors such as early recognition, presentation and diagnosis. Thus the aetiological 

significance of the site distribution of preinvasive and invasive melanomas should be 

considered separately (210). The very high rates of melanoma on the upper body of men in 

Queensland is consistent with regular prior sun exposure, such as from not wearing a shirt. 

Both in the United States and Queensland (48, 211) incidence rates on the forearm have 

increased greatly in the previous few decades but this has not happened on the dorsum of the 

hand. This suggests that the dorsum of the hand is already maximally exposed as it is rarely 

covered by clothes, or that there is a more complex mechanism in relation to sun exposure on 

the skin. 
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There are different rates of melanoma on the face and ears in men and women and men have a 

higher density but lower incidence of melanoma on the ears compared to the face. Women 

have a lower incidence on the scalp than men. These differences could be due to the protection 

afforded by facial hair in men, and make-up on the face and hair on the scalp in women. In 

men in Queensland (210), the significant increase in melanoma on both chronically and 

intermittently exposed sites would be consistent with an increase in overall sun exposure and a 

decrease in protection from clothing. However, this same pattern of increase in melanoma 

incidence was not seen for women. 

The effects of sun exposure are mitigated by skin responses such as skin thickening and 

melanin deposition which attempt to protect the organism. Keratin as well as melanin absorbs 

UV light and skin thickening may be more important than tanning in blocking UV-B in those 

who tan poorly. It is possible that the increased risk associated with intermittent sun exposure 

may be primarily because those exposures occur on relatively unprotected skin, giving high 

transmission ofUV-B to the melanocyte. Regular exposure on tanned and thickened skin may 

be more effectively blocked at the epidermal level (212). It is also possible that UV light 

received in different dosage patterns may have different effects. Occupational and recreational 

sun exposures may differ in their UV wavelength distribution, with a shift to shorter 

wavelengths for recreational summer peak hour exposure, and if different wavelengths have 

different effects on melanoma development, this could be important (212). 

Understanding the mechanism of the association between sunlight and melanoma requires 

assessment of whether this is a process restricted to the skin cells upon which the UV light 

acts directly, that is, direct damage giving localized effects, or is a more generalized process. 

There is little evidence that melanomas arise at body sites which have been sunburnt. For this 

reason a 'solar circulating factor' has been postulated (213) by which UV light could increase 

melanoma risk around the body. This was supported by a more recent finding by Stierner et al 

(214) who showed that UV light induced an increase in the melanocyte population in shielded 

areas as well as in exposed skin. 

1.6.2 Genetics 

Collectively, exposure to sunlight in association with certain phenotypes helps to explain the 

massive increase in melanoma incidence over recent years (215). A much less frequent but 

potentially devastating aetiological factor in a few families is that of Mendelian inheritance of a 

single deleterious melanoma-predisposing gene. Families in which these genes segregate 

include the autosomal recessive disorders of albinism and xeroderma pigmentosum. The more 

recently discovered autosomal dominant F AMMM syndrome (familial atypical multiple mole 

melanoma syndrome) or CMM/DNS (cutaneous malignant melanoma and dysplastic naevus 
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syndrome) is by far the most common hereditary melanoma-predisposing disorder. This 

syndrome is characterized by the presence of malignant melanoma in association with a 

distinguishing skin phenotype of multiple large unusual moles. (dysplastic naevi) and an 

apparent autosomal dominant mode of inheritance (216). 

The problem of identifying the role of primary genetic factors in melanoma is complicated by 

the fact that the family history is usually not investigated sufficiently to enable a diagnosis of 

hereditary melanoma, and by the variation in clinical expression of phenotype (215). It has 

been suggested that a polygenic model rather than autosomal dominant model may provide a 

better explanation for the genetics of the FAMMM_ syndrome but on closer investigation of the 

families of these sporadic melanomas they have usually shown a pattern of inheritance 

consistent with an autosomal, dominantly inherited, factor (215). 

Evidence that melanoma can be inherited as an autosomal dominant trait with incomplete 

penetrance and variable expressivity of the phenotype, has been provided by the identification 

of a susceptibility locus on the short arm of chromosome 9 which segregates with the disease 

in some high risk families (217, 218). The inheritance of FAMMM appears even more 

confusing than for melanoma. Initially, linkage of the combined F AMMM -melanoma trait was 

reported on the short arm of chromosome 1 (219) but subsequent investigation did not support 

this (218). One hypothesis is that in familial melanoma the same gene predisposes to both 

dysplastic naevi and melanoma. However, in nine families with apparent disease-related 

mutations, only 10/33 dysplastic naevi cases carried the mutation compared with 33/36 of the 

melanoma cases (220). This suggests that if the identified mutations are causally related to 

melanoma they are unlikely to be responsible for the development of dysplastic naevi in these 

families. It also appears (187) that the genes involved in determining susceptibility to 

melanoma increase melanoma risk without increasing the density of naevi. The known 

genetically determined risk factors such as hair and eye colour are too weak to explain the 

observed familial risk. According to Ford et al (187), if the susceptibility locus were to 

account for all the familial excess risk of melanoma as determined in their overview, this locus 

would cause only 4% of all melanoma cases. 

1. 7 Clinical recognition and diagnosis of melanoma 

The early detection of melanoma is known to be associated with a high survival rate. The ten

year survival rate of patients who have melanomas <0.8mm deep when they are excised is 

about 93%, whereas survival for melanomas ;::::4mm thick at diagnosis is only 30%. Thus 

. discovery and treatment of early melanoma has the potential to reduce mortality. 
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Earlier diagnosis of melanoma can be achieved in two main ways. One could improve the 

normal process resulting in diagnosis of a melanoma or one could modify or alter these normal 

processes, such as by the introduction of mass population screening (221). For many reasons, 

early detection by mass screening has not been consistently recommended. Details of 

screening for melanoma are discussed in Section 1.8. The achievement of optimal levels of 

early detection of melanoma requires improvements in primary care diagnosis and the 

management of suspicious lesions, public awareness of warning signs of these lesions and the 

need to minimize delay in seeking help (62). To this end, melanoma control programmes, 

encompassing professional and public education and encouraging early detection outside of 

screening, as well as some formalized screening programmes, have begun in many countries 

over the past decade. 

Most people have health care visits that provide opportunity for skin examinations: 85% of the· 

population of the USA sees a physician every two years (222), but not all physicians have the 

expertise to diagnose melanomas, particularly early melanomas, accurately. Bringing the cure 

rate for melanoma up to 90-95% seems a realistic goal, but this will result in more and more 

early stages of melanoma being seen by clinicians and pathologists. However, the clinical 

diagnosis of melanoma in its early stages is very difficult. Patients and physicians go through 

a number of steps and decision points before reaching a diagnosis of melanoma. As outlined 

by Perednia et al (223), the diagnosis of skin lesions can be regarded as a three part process. 

Firstly, unless a particular lesion is pointed out by another person, the skin must be looked at 

for abnormalities. Secondly, the lesion must be examined for suspicious features. The last 

step is the differential diagnosis of the lesion. 

1. 7.1 The clinical recognition of melanoma 

The diagnosis of melanoma is the final step in a process which involves the recognition that 

something on the skin is abnormal (221). Recognition of a suspicious lesion by lay persons 

first requires that they look at their skin. Girgis et al (224) have published data on self

examination practices in Australia. They found that 48% of their sample of 1 ,344 people from 

randomly selected households either regularly checked their skin or had it checked by another 

lay person. Seventeen percent had had a screening skin examination by a general practitioner 

in the preceding year. 

In a case survey in the USA (225), 53% of melanomas were discovered by the patients 

themselves. This high proportion indicates the potential value of skin self-examinations by the 

general public. However, to date there is little evidence, apart from one case-control study by 

Berwick et al (226),"which supports the suggestion that skin self-examination decreases the 

morbidity and mortality from melanoma. Unfortunately this study, although helpful, had 
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several methodological flaws, which have been discussed by Elwood (227), thus rendering 

some of its conclusions unconvincing. In spite of this lack of convincing evidence of benefit 

from self-screening, it is still important for the public to examine their skin as this practice may 

improve and speed up the normal process leading to the earlier diagnosis of skin lesions. It 

will also self-select those at high risk of melanoma development. These 'high-risk' people can 

then be entered into a screening or surveillance programme and monitored more closely for 

subsequent melanoma development. There is some evidence from New Zealand (228) that 

there is already self-selection of subjects who are attending screening clinics. 

After starting to look at their skin, the public needs to know what to look for and what to do 

about any possible abnormality. Public education campaigns need simple guidelines on how to 

assess pigmented lesions, and what to do if one is found (229). These guidelines, and more 

detailed information, also need to be made available to primary physicians and other primary 

health care workers so that they too can recognize or diagnose an early melanoma and know 

the optimal methods of treating such lesions. Because of the potential seriousness of 

melanoma, one aim is to improve public education and thus encourage any early melanoma 

being taken to a doctor. Not diagnosing some melanomas and thereby leaving them untreated 

is considered a more serious mistake than over-diagnosis. Thus sensitivity is more important 

at this stage than specificity and some over-referral is unavoidable (see Section 1.8.2). 

Campaigns to speed up the diagnosis of melanoma by a combination of professional and 

public education have been reported from several centres around the world (230-232). If these 

campaigns are to be effective it is important that all primary care physicians are aware of the 

clinical features of melanoma and of the benign lesions that may be confused with them. They 

should be able to evaluate pigmented lesions and recognize benign lesions that require no 

treatment (233). Case finding at the primary care level will increase the workload as it requires 

that a physician does a partial or complete skin examination of at least some patients. In 

Queensland (221), 23% of melanomas were recognized by a doctor before the patient noticed 

anything wrong. 

MacKie (229), for the 1985 public health campaign in Scotland, initially offered advice to 

general practitioners about lesions which should be referred for a specialist opinion. This 

advice was based on a checklist of seven features (the Glasgow checklist) that had been 

observed more commonly in early invasive melanoma than non-melanoma skin lesions. The 

checklist was: sensory change, diameter of lcm or greater, growth of the lesion, an irregular 

edge, irregular pigment with different shades of brown and black, inflammation, and crusting, 

oozing or bleeding. Melanomas were likely to have three or more of these features, and these 

lesions should be referred. After this campaign the checklist was revised to three major and 

four minor signs, primarily because half the patients scored less than three on the original 

checklist (234). They found the major signs of the revised checklist, change in size, shape and 

colour, were present in, respectively, 94, 95 and 89 of 100 consecutive melanomas examined. 
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The four minor signs, inflammation, crusting or bleeding, sensory change and diameter ~ 

7mm were seen often in combination, but less often in isolation. Evaluation of physician 

workload after this campaign (230) showed significant increases in numbers of consultations 

for skin lesions. In addition, the proportion of melanomas that were thin at diagnosis 

increased (230). 

An alternative list of diagnostic criteria from Schmoeckel and Braun-Falco (235) for early 

melanoma is given in table 1.7. These criteria are sensitive and identify practically all 

melanomas but they are generally not specific with the result that these criteria pick up many 

benign lesions. It has been found that a combination of three criteria, diameter >5mm, 

variegation in colour and irregular margins, appeared more specific (76%) than having to have 

only one feature from the list for a diagnosis of melanoma. Schmoeckel and Braun-Falco 

(235) suggested that "specific criteria are generally not seen in the very early stages of 

malignant melanoma, and that melanomas cannot be recognized as such in most of these 

cases." 

In the USA a different checklist is commonly used, the ABCDE checklist (236). This is an 

adaptation of the American Cancer Society's ABCD checklist and is regarded as easier to 

remember and more 'patient fri~ndly'. These five signs are; asymmetrical shape, irregular 

border, irregular or mottled colour, large diameter and lesions are almost always elevated. 

One comparison of the Glasgow and the ABCD checklists was performed by McGovern and 

Litaker (237). They assigned a score for the seven-point checklist to 205 lesions and also a 

BCD score to 192 from a total of 237 consecutive biopsied pigmented lesions from a 

dermatology clinic in the USA. They did not include 'A' as they believed asymmetry and 

border irregularity were linked. All six confirmed melanomas scored 3/3 on the BCD scale 

whereas only three out of 192 other lesions scored 3/3. Using multiple logistic regression, 

two variables of the Glasgow checklist were significant for distinguishing benign and 

malignant lesions, but all three of the BCD criteria were significant. This study also showed 

that the major indicators of malignancy were not always the most common reasons for patients 

seeking medical advice. They most commonly attended for inflammation, colour change and 

itch. 
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Table 1.7. Clinical criteria for the diagnosis of early malignant melanoma. 

Sensitive 

(Practically all melanomas reveal at least 

one of these, but a considerable number of 

early benign naevi do also). 

horizontal diameter >5mm 

variegation in colour 

irregular margins 

erythematous margins 

bluish-black pigmentation 

scaly surface 

enlargement 

itching, burning 

sex -specific site (see text) 

from Schmoeckel and Braun-Palco (235) 

Specific 

(about 75% of such lesions are 

malignant melanomas, however, many 

melanomas are not identifiable in this 

way) 

combination of: 

horizontal diameter >5mm 

variegation in colour 

irregular margins 

Two years later Healsmith et al (238) published another evaluation of the Glasgow seven

point checklist comparing it with the American Cancer Society ABCD(E) checklist. To do this 

they assessed 65 consecutively diagnosed melanomas and 100 randomly selected benign 

pigmented lesions clinically diagnosed during the same period. All melanomas showed at least 

one major feature of the revised seven-point checklist and 62% had more than one feature. For 

benign lesions, 63% had one major feature but only 4% had more than one·. They stated that 

although major features were good discriminators of benign and malignant lesions, minor 

features were less helpful. However, in this study, malignant and benign lesions seem to have 

been diagnosed using different criteria. Melanomas were diagnosed histologically and benign 

lesions were diagnosed clinically, so that the results for benign and malignant lesions are not 

comparable and the discriminatory power of these checklists cannot be determined from this 

study. 

Several of the features in the Glasgow checklist, but not the ABCDE checklist, implicitly or 

explicitly mention change to a lesion as an important criterion. However, in a case-control 

study of patients at the Sydney Melanoma Unit, Australia (239), 38% of patients said they had 

noticed no change in the lesion, and in the majority of these cases a friend or spouse brought 

the lesion to their attention. In about 20% of these patients, trauma to a mole was considered 

by the patient to have caused a change in the lesion, although trauma is not regarded as an 

aetiological factor for melanoma. 
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In the Western Canada Melanoma Study (240) the 651 melanoma patients were asked to 

describe, without prompting, the first indication of disease. Change in size of a mole was 

reported by 43%, a change in colour by 32%, pain or itch by 22% and bleeding by 16%. Of 

all patients, 30% had one such symptom, 24% had two, 9% had three and 2% had all four. Of 

the remaining 228 patients who reported none of these symptoms, 24% said that the lesion 

was 'suspicious' and gave no further description, and 8% said the melanoma was in a new 

mole. 

1. 7.2 Diagnostic accuracy and differential diagnosis 

Diagnoses are always a matter of probability since they are made using criteria of which the 

diagnostic value can never be absolute. As general practitioners are usually the first people 

required to make diagnostic and management decisions about skin lesions, there is a need to 

assess and possibly as a result, improve, both their accuracy of diagnosis (in particular with 

early melanomas) and their ability subsequently to take the appropriate action. It has long been 

recognized that the clinical diagnosis of malignant melanoma is often difficult and even 

advanced melanomas can be difficult to diagnose. In 1956 Becker (241) reviewed melanomas 

diagnosed clinically or histologically at the University of Chicago Dermatological Laboratory 

from 1 October 1927 to March 27, 1953. He found that of 151 specimens in which a 

histological diagnosis of melanoma was made, only 72 (48%) had a clinical diagnosis of 

melanoma. He also noted that pigmented naevus occupied the second position for differential 

diagnosis and commented that 'It seems that physicians make a diagnosis of pigmented naevus 

too readily, thus closing their minds to the possibility of melanoma.' 

Research, predominantly from the USA (242-246) has shown that the ability to diagnose skin 

lesions correctly improves with increasing levels of expertise in dermatology, although there 

appears to be wide variation among primary care physicians in the level of correct recognition 

of problem lesions. Ramsay and Fox (242) assessed the diagnostic scores of primary care 

physicians who were shown high quality colour transparencies of skin diseases and asked to 

give the most likely diagnosis. In this situation the physicians achieved a mean score of 88% 

correct for malignant melanoma. However, as Paine points out (247) much of this research 

from the USA has relied on convenience samples of physicians so that the potential for 

selection bias makes these findings difficult to generalize to the wider population of 

physicians. 

In a study in 1975 it was shown that a clinically correct diagnosis of melanoma could be made 

even by specialists in only 65% of cases (248). The difficulties with identifying very early 

melanomas would be expected to be greater than this. Similar results were found by Grin et al 

(249). They surveyed the diagnoses made in a clinic looking at large pigmented lesions and 
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found the best overall accuracy of diagnosis was 64%. In a study of the recognition of 

photographs of skin lesions by general practitioners and dermatologists in New Zealand 

(250), accuracy of clinical diagnosis was higher for dermatologists than general practitioners. 

The accuracy of the decision to biopsy was the same for both groups and higher than the 

accuracy of diagnosis. Provided that optimal management follows the histological diagnosis of 

a melanoma, accuracy in the decision of whether to biopsy a lesion or not is more important 

than the clinical diagnosis of a pigmented lesion. 

In general, malignant pigmented lesions exhibit disorganized pigment and colour patterns 

whereas benign pigmented lesions tend to show order in 'Colour, symmetry, regular borders, 

and uniformity of surface characteristics (239). Those lesions which need to be distinguished 

clinically from melanoma are shown in table 1.8. 

Professional education could improve the accuracy of melanoma diagnosis and improve 

management. Cockerell et al (251) called for every physician's office to be a melanoma 

detection centre and encouraged physicians to become skilled at recognizing early lesions 

during skin examinations. Attendance by general practitioners at specialist clinics run for the 

diagnosis and management of pigmented lesions is a popular approach. When primary care 

physicians are appropriately trained and prepared they can screen out a large number of 

unnecessary referrals to specialists. In addition to the basic clinical features of early 

melanoma, physicians may need information on the modem aspects of melanoma pathology, 

particularly information on prognostic factors such as depth of the tumour (221). Cockerell et 

al (251) also suggested teaching patients the risk factors for melanoma and improving their 

technique for skin examinations particularly for those at risk of melanoma. 

Integration of a skin examination into routine medical care by primary physicians may be a 

good strategy for reducing melanoma mortality and morbidity. This will, of course, not work 

unless physicians are able to make fast and accurate diagnoses or correct management 

decisions and unless they ask about or look for risk factors (252). 
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Table 1.8. Differential diagnosis of pigmented lesions. 

Type of lesion 

seborrhoeic keratosis 

compound naevus 

junctional naevus 

lentigo 

haemangioma 

pigmented basal cell carcinoma 

blue naevus 

pigmented dermatofibroma 

from Fitzpatrick et al (239) 

Appearance 

Waxy stuck-on lesions that may be flesh coloured 
to dark brown 

Well demarcated, round to oval lesion ranging from 
flesh coloured to dark brown. Papillomatous to 
smooth dome shaped. 

Sharp bordered, flat to slightly raised finely 
stippled lesion 

Macular, sharp bordered, medium to dark brown. 
Solar variant occurs on dorsa of hands and on face. 

Purple nodule that may partially blanch on 
compression with a glass slide. 

Papular border like non-pigmented BCC. May be 
uniformly pigmented or have pigment dots within 
a 'ground glass' matrix 

Blue-grey, slightly raised papule. Usually single 
and< 1 em. 

Firm lesion that causes dimpling of the skin with 
firm pressure. 

1. 7.3 Delay in the diagnosis of melanoma 

In an effort to ensure early diagnosis, the Australian Cancer Councils recommend consultation 

with a physician as soon as possible after noticing any of the following changes in a freckle or 

a mole: a change in shape, colour or size; itching or bleeding; development of scaling, crusting 

or ulceration (253). But despite this advice being promulgated similarly in many countries, 

there is evidence from Scotland (254), Canada (240), Australia (255) and the USA (256) that 

people often delay seeking care when they notice these signs. 

Although some components of delay in diagnosis are attributable to both patients and doctors, 

the problem is usually not delay by the physician, but delay by patients in responding to the 

early warning signs. In a community study of delay in New South Wales, by Hennrikus et al 

(255), 69% (1,344/1,938) of respondents thought that the early detection and treatment of 

melanoma would make a great deal of difference to survival from the disease, but a significant 

proportion said it was less important. This study, which looked at the prevalence of presenting 

signs of melanoma in a community sample in New South Wales, Australia (255), also asked 
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about reasons for attending or not attending a general practitioner or a delay in seeking advice. 

Of the 115 who were asked about their response to the skin symptom they had had within the 

previous five years, 66 (57%) had consulted their general practitioner. Of these, only one third 

had sought care within the recommended five-week period. 

In a study in Scotland (254), 84% noted a changing mole or a new mole at least three months 

before surgical excision, and in 34% this interval was more than a year. In this study, no 

evidence of delay by the hospital service was identified and on only three occasions was the 

family doctor partly at fault. Of the 105 people who delayed for more than three months, 99 

gave as their reason, lack of knowledge of the possible serious consequences of a new or 

growing skin lesion. Overall, the mean delay was 15 months and there was no association of 

delay with body site of the lesion. On the basis of these results, a public education campaign 

was started in Glasgow to help people identify early malignant melanoma and to encourage 

those who had the relevant signs to visit their doctor. 

Cassileth et al (256) carried out a study of delay in diagnosis of melanoma by patients and 

physicians. They contacted 275 melanoma patients and the 437 physicians they had visited 

prior to their melanoma clinic referral. For this group of patients the mean time from noticing a 

new lesion or a change in an old one, to diagnosis was 12.7 months, of which 3.9 months 

was the time from the initial physician visit to diagnosis. Women waited a longer time than 

men before seeing a doctor. The median total delay was four months, and 32% had a total 

delay of nine months or more. At the initial physician visit only 7% of patients thought that 

their lesion was a melanoma, 59% assumed it was a mole and 6% thought it might be a non

melanoma skin cancer. As with many similar studies this one was not able to validate patient 

recall of dates so recall bias could have been a problem. 

1.8 Principles of screening for melanoma 

There is compelling intuitive appeal that early detection of cancer will be rewarding. 

Superficially, screening appears to be a straightforward method for cancer control but it is in 

reality neither a simple nor direct approach. The problems associated with attempting to 

improve health by screening are immense and thus the value of screening is, in many 

instances, controversial (257). Initiating preventive activities and proving that they work can 

be extremely difficult (258). 

The objective of a cancer screening programme is the application of a relatively simple, 

inexpensive test to a large number of people in order to classify them as likely or unlikely to 

have the cancer that is the object of the screen. In outcome terms, the objective of screening 
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for a particular cancer is to reduce the morbidity and ultimately mortality among the people 

screened. Furthermore, these objectives must be achieved at a reasonable cost (257). 

Over the next few decades, screening and education for melanoma will receive increasing 

attention worldwide. Multiple strategies will be required to combat increasing incidence and 

mortality rates. The efficacy of early detection or screening programmes for melanoma has not 

been tested by randomized trials anywhere in the world (258). Nevertheless, melanoma 

prevention and control programmes, including education campaigns and screening, have 

started in many countries over the past decade but data on their effects are only beginning to be 

collected (259). These programmes vary in scope and intensity and often have mixed and 

sometimes unclear objectives. They include nationwide public and professional education 

campaigns centred on sun protection behaviour in Australia (221); regional professional and 

public education programmes in Italy (260), the UK (230), and Austria (261); localized 

screening efforts in New Zealand (262) and the Netherlands (263); and national screening 

efforts in the USA (264) 

In New Zealand and the Netherlands skin check sessions have been set up to make it easy for 

the public to have a skin lesion checked and to provide a screening examination and education 

about early diagnosis and prevention. There are no organized population screening 

programmes for melanoma in New Zealand, but skin surveillance (either by a professional, a 

friend or oneself), plus skin check days in some areas are being encouraged by public 

education campaigns. These campaigns also seek to increase awareness of malignant 

melanoma generally by providing information on how melanoma could be prevented, raising 

awareness among health professionals, and altering sun behaviour. There has been little 

evaluation of the skin check days in New Zealand. In the campaign in the summer of 1989 in 

the Netherlands (263), 3,069 people were examined and 65 people with suspected lesions 

were identified and referred to their general practitioner. Histology reports were only obtained 

from 46 suspected lesions. 

In the USA, free skin cancer education by groups such as the American Academy of 

Dermatology (AAD), supported by the American Cancer Society, generally occurs during the 

spring of each year (259). Media publicize the availability of free skin cancer screening 

programmes and at the same time give out educational messages alerting the public to the risk 

factors and warning signs of skin cancer and the need for early detection and sun protection. 

Between 1985 and 1993, the AAD provided free skin cancer screening examinations to over 

600,000 Americans. These AAD screening programmes appear to detect early melanomas. 

This massive effort represents one type of screening - episodic screening by volunteer 

dermatologists on self-selected individuals (259). 

The efforts described above have been hailed as successful and have raised public awareness 

of melanoma and other skin cancer. However, many crucial questions about proper methods 
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of screening and its ultimate value remain unanswered (265). It is not enough simply to know 

that early treatment can reduce morbidity or mortality: the effect of screening may be too small 

to be valuable or the programme may be too expensive or impractical for other reasons (266). 

1.8.1 Definition of screening 

Proper definitions of screening are particularly difficult to apply in skin cancer. Broad use of 

the word 'screening' could apply to any process of examining the skin for early detection 

(259); a narrower use would distinguish surveillance (267), case-finding (268, 269), mass 

screening (266, 270), early detection (265), open access (221, 271) and early diagnosis 

(268). As the visual skin examination is the only tool for melanoma and other skin cancer 

screening it is possible to argue that all the above describe the same or very similar processes. 

Epidemiologists often distinguish screening from early diagnosis saying that screening strictly 

applies to asymptomatic, unsuspected or unrecognized disease. However, the unique external 

and visible nature of skin cancers blurs the distinction between screening and early diagnosis 

(272). 

Screening was defined by the US Commission on Chronic Illness (273) as 'the presumptive 

identification of unrecognized disease or defect by the application of tests, examinations or 

other procedures that can be applied rapidly.' A screening test is not supposed to be 

diagnostic; a positive finding will need to be confirmed by special diagnostic procedures. 

Screening has also been defined by Sackett and Holland (268) as "the testing, not of carefully 

selected population samples, but of apparently healthy volunteers from the general population 

for the purpose of separating them into groups with high and low probabilities for a given 

disorder" and " ... the encounter is initiated by those who do the tests" and " ... the objective of 

screening is unique: the early detection of those diseases whose treatment is either easier or 

more effective when undertaken at an earlier point in time." Morrison (266) noted that 

screening "can be defined as the examination of asymptomatic people in order to classify them 

as likely or unlikely to have the disease that is the object of screening" and "is an extension of 

the process by which people perceive symptoms of their own illnesses and then consult 

physicians for diagnosis and treatment." The UICC (274) defined screening as the detection of 

unrecognized disease by the application of tests in the general population, or an important 

subsegment of that population. 

(a) Surveillance can be used to follow-up intensively individuals at high risk of developing 

the disease in question, for example by the use of clinical examination and photographs for 

melanoma surveillance (267). 
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(b) Case-finding has been defined by Sackett and Holland (268) as "the testing of patients 

who have sought health care for disorders which may be unrelated to their chief complaints." 

In case-finding the encounter is initiated by the patient (269). 

(c) Mass screening (or population screening) is the organized application of early diagnosis 

and treatment activities in large groups of people (266). It has also been defined as the 

screening performed on or made available to an entire population (270). 

(d) Early detection (outside of screening) can involve self-examination of the skin or a 

direct visit to a physician for a skin examination although there is no evidence that this actually 

results in early detection (265). 

(e) Open access skin check programmes aim to make it easy for members of the public to 

obtain an opinion on a lesion they regard as suspicious, and to provide screening and 

education about early diagnosis and prevention (221, 271). 

(f) (Early) diagnosis, again according to Sackett and Holland (268) "is the application of a 

variety of questions, examinations and other tests to patients who have actively sought health 

services in order to identify the exact cause for their chief complaints." 

These definitions cannot capture the range in levels of awareness or suspicions about skin 

lesions displayed by the general population. The term 'symptom' is defined as any subjective 

evidence of disease or of a patient's condition, that is, such evidence as perceived by the 

patient (270). One could then argue that most skin cancer patients are asymptomatic as skin 

cancer rarely causes any symptoms (for example, pain or itching). On the other hand they 

could be regarded as symptomatic as they may be able to see their own skin lesion (272). 

In addition, how do the terms 'unsuspected', unrecognized' and 'unaware' apply in this 

situation? One can divide persons with melanoma into at least five categories (272): 

1. Unaware of the lesion because it is hard to see, for example, on the middle of the back. 

2. Aware of the lesion but not concerned about cancer. 

3. Aware and suspicious about a lesion but not concerned enough about cancer to have it 

checked properly. 

4. Aware and suspicious about a lesion but without sufficient access to appropriate health care. 

5. Aware of the lesion and receiving appropriate health care. 

Furthermore, these levels of awareness, suspicion and concern vary across populations. It has 

been noted by Morrison (266) that "Ongoing screening and the level of medical awareness 

may be related: people are likely to be sensitive to their own symptoms in areas where 

screening is widespread." 
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Scientists at a conference in Vancouver, in 1991 (272) generally agreed that the unique 

external and visible nature of skin cancer blurred the distinction between screening and early 

detection through education and made them indistinguishable. 

1.8.2 The validity and reliability of a screening test 

For a screening programme to be useful it must be directed at a suitable disease and must use a 

'good' or valid test (257). Validity measures the ability of a test to identify correctly diseased 

and non-diseased people. In order to estimate the measures of validity for melanoma screening 

we have to assume that a person's disease status will be correctly indicated by the diagnostic 

test. In the case of melanoma, this is the histology of the diagnostic biopsy. This is usually but 

not invariably true. Two measures are used to describe the validity of screening tests: 

sensitivity and specificity. Ideally, a screening test should establish either the presence or 

absence of a disease in every individual screened (275). Both sensitivity and specificity would 

then equallOO%. However, this is impossible to achieve in practice. 

True positives are defined as those screened people with a positive screening result who are 

found on later diagnostic evaluation to have the disease of interest. People with the disease 

who have a negative screen are false negatives. A false positive is defined as a screened person 

with a positive test who is found on diagnostic evaluation not to have the disease for which 

they were screened (table 1.9) (266). 

Table 1.9 The relationship between sensitivity and specificity. 

Diagnosis 

screening test Diseased Not diseased 

Positive true +ve false +ve 

Negative false -ve true -ve 

S ... (m) -truepositive * 100 (1) 
ensitlVIty 70 =true positive+ false negative ; .................. . 

S 'f . (9t) true negative * 100 (2) 
peel lCity 0 =true negative + false positive ................... .. 
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Sensitivity measures the ability of a test to detect all persons with the disease in the screened 

population (269). This is expressed as the proportion of cases with a positive screening test 

among all cases of preclinical disease, as identified by a positive diagnostic test (266). That is, 

true positives divided by the sum of the true positives and false negatives (equation 1). If the 

frequency of case detection is low, there will usually not be sufficient return for the relative 

costs of screening, that is, the cost/benefit ratio is likely to be high (266). 

Specificity measures the ability of the test to identify correctly those persons free of disease in 

the screened population. This is expressed as the proportion of those free of disease in whom 

the screening test gives a negative result. That is, the true negatives divided by the sum of the 

true negatives and false positives (equation 2). The specificity of a test determines whether the 

frequency of false positives will be low enough for a screening programme to be feasible. 

Both sensitivity and specificity are expressed as percentages. 

It can be easier to estimate specificity than sensitivity as the diagnostic processes which follow 

a positive screening test generally identify those who actually have the disease and distinguish 

true positives from false positives. People who have a negative screening test are not usually 

followed up initially, so that false negatives can not be immediately identified. As often the 

prevalence of the disease of interest is very low, true negative rates can be estimated by using 

all screenees who have a negative test that is, the sum of false negatives plus true negatives, as 

an approximation to the true negative rate. 

S T . (~) _ true negative + false negative * 100 peel Ictty 0 -true negative + false negative + false positive 

However, this approximation should only be used in evaluations of the screening test in 

general populations as in certain special populations who are all followed-up, the sensitivity 

and specificity can actually be measured. 

Sensitivity is difficult to measure initially in a screening programme. Only by following up the 

total population who screened negative may it be possible to identify eventually those who 

actually had the disease at the first screen but were not recognized as such. Even this is fraught 

with difficulties. Often itis necessary to estimate the proportion of those who were false 

negative by relating the detection rates on successive screens to the expected incidence (276, 

277). In this approach the duration and thoroughness of the follow-up obviously influence the 

estimated sensitivity. Sensitivity will also be influenced by the extent of development of 

lesions in subjects screened. Initially a high proportion of cases will be close to producing 

symptoms and rather easily detected but on repeat examination more early tumours will 

dominate so the same screening test will appear to have a lower sensitivity (257). On the other 

hand, once a person has been examined in the first screening round, subsequent change in the 

disease may be easier to detect in the next screening rounds. This may improve the sensitivity 

of subsequent screening rounds. 
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In general, sensitivity and specificity must be traded off against one another. It has been said 

(268, 278) that high sensitivity was more important than high specificity for a screening test as 

missing a person with a potentially lethal disease is regarded as a more important error than 

over diagnosing. Although the objective of screening is to identify disease in the detectable 

preclinical phase (the preclinical phase in which it is undiagnosed but detectable) while it is still 

curable, if a test is made so sensitive that it begins to pick up lesions which would never have 

progressed, it may involve a substantial additional cost. Also if high sensitivity is obtained at 

the expense of specificity, then a considerable number of non-malignant lesions may be 

identified which may appear to require treatment. This may result in high costs and 

unnecessary anxiety, and some risk from excessive numbers of diagnostic tests of lesions 

which might never have been a danger to that person. 

In the screening context, sensitivity may vary according to whether it is estimated for early 

invasive carcinomas, in-situ cancers or precancerous lesions. Ideally, both should be 

determined under real screening conditions. The validity of the visual skin examination for the 

diagnosis of melanoma and other skin cancers has been estimated in clinical situations (241, 

245, 246, 248, 249, 279-281) and in simulated patient situations (242-244), for example 

using photographs of skin lesions, but few data exist for actual screening situations (282). 

Estimates of the sensitivity of melanoma detection from these clinical or simulated patient 

situations average about 75%, with a specificity of about 98%. These figures are comparable 

to figures for other cancer screening tests (282), but how these data would apply in a 

melanoma/skin cancer screening setting is not known. 

The reliability of a screening test is its capacity to give the same result on repeated application 

in a person with a given level of disease. Reliability depends on variation in the method itself, 

on variation within the subject and on observer variability (275). Although high reliability does 

not itself guarantee high sensitivity or specificity, an unreliable test will probably not be 

sufficiently sensitive or specific to be useful (266). Health professionals performing screening 

examinations such as dermatologists; general physicians or nurses, differ in their ability to 

provide a high quality skin examination and to recognize subtle or early melanoma, an example 

of interobserver variability (242-244). There is also interobserver variability within 

professional groups, such as dermatologists, themselves. 

1.8.3 General principles of screening 

The basic principles of screening in large scale screening programmes have been outlined and 

comprehensively discussed by Wilson and Jungner (283): 

( 1) The condition sought should be an important health problem. 



64 

(2) There should be an accepted treatment for patients with recognized disease. 

(3) Facilities for diagnosis and treatment should be available. 

(4) There should be a recognizable latent or early symptomatic stage. 

(5) There should be a suitable test or examination. 

( 6) The test should be acceptable to the population. 

(7) The natural history of the condition, including development from latent to declared disease, 

should be adequately understood. 

(8) There should be an agreed policy on whom to treat as patients. 

(9) The cost of case-finding (including diagnosis and treatment of patients diagnosed) should 

be economically balanced in relation to possible expenditure on medical care as a whole. 

(10) Case-finding should be a continuing process and not a "once and for all" project. 

These basic principles can also be applied to the various possible methods of screening for 

melanoma including screening programmes based on self-selection. Screening is likely to be 

justified most when: 

(i) The disease is highly prevalent and causes considerable mortality and morbidity: 

(ii) The natural history of the disease is known. 

(iii) Early treatment can prevent morbidity and mortality. 

(iv) An acceptable, safe and inexpensive screening test exists (284). 

(i) Importance of disease 

Figures published for New Zealand (see Section 1.2) in 1992 show 1,032 new cases of 

invasive melanoma registered in that year; 8% of all registered cancers. In 1992 the age

standardized mortality rate was 4.8 per 100,000 for men and 3.4 per 100,000 for women 

(285). Analysis of recent trends suggests that melanoma burden will continue to increase in 

New Zealand with the projected number of male deaths from melanoma of 1,165 in the years 

2002-2006, and 581 for women in the equivalent time (56). 

Furthermore, these trends are not confined to Australasia (see Section 1.1). Melanoma is 

becoming increasingly prevalent worldwide, predominantly among white communities in 

sunny climates. The incidence of melanoma from the 1960s has increased by about 5% per 

annum in most white populations (8). It was estimated in 1980 that 17,000 people were 

diagnosed with melanoma in the European Communities (286). Mortality from skin cancer in 

the USA ranks second among males aged 15-34 years and third among those aged 35-54 

years (287). Nearly all these fatal skin cancers are due to melanoma, thus contributing 

significantly to years of potential life lost. 
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(ii) Natural history and characteristics of disease 

To be suitable for a screening programme a disease must have a preclinical phase during which 

it is undiagnosed but detectable, that is, the detectable preclinical phase (DPCP). The total 

preclinical phase (TPCP) of a disease starts when the disease is first present: the DPCP is a 

component of the TPCP and has the same end point but begins when the disease could be 

detected by the screening procedure(figure 1.2). Thus the start ofthe DPCP is determined by 

the characteristics of the screening test used. A test that can detect very early disease is 

associated with a longer DPCP than a test that can only detect more advanced disease (257). If 

no screening is done, both the DPCP and the TPCP end when the person seeks medical 

attention and a diagnosis is made. Thus the length of the DPCP and TPCP is highly variable 

from person to person. Screening is usually directed at diseases that progress to an 

increasingly serious stage unless successfully treated (266). Ideally, such a requirement 

implies that it is known at what stage in the natural history of the disease that death can no 

longer be prevented. Unfortunately, for most cancers such precise data are seldom available. It 

should also not be assumed that all diseases are progressive: a proportion of early disease may 

in fact regress or remain asymptomatic indefinitely (269). 
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Figure 1.2. Model of disease progression. 

from Walter and Day (277) 

The prevalence of preclinical disease in a population varies with the average length of the 

preclinical phase. The prevalent preclinical cases are those the screening test is attempting to 

identify. The longer the average duration, the higher the proportion of affected people, 

provided that no screening for the disease has already occurred (266). At the first screening 
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examination of a repeated screening programme or at the only screen in a single screen 

programme, the prevalence of the DPCP has been determined by the incidence rate of the 

disease and its average duration. Immediately after the first screen, the duration of the DPCP is 

unimportant: the detection rate of the DPCP is determined by the incidence rate of disease and 

sensitivity of the test used. A test with low sensitivity will have left behind many false 

negatives in the pool of prevalent cases. As the time after the first screen increases, the 

prevalence of the DPCP is increasingly influenced by its duration. Provided no more screening 

is done, that is in a one-off screening programme, the prevalence gnidually rises to the level 

prior to the first screen. Therefore the prevalence of the DPCP and the yield of cases is greatest 

at the first screening examination and varies with the interval between screening examinations 

(257). The shorter the time between examinations, the lower the yield of cases per screening 

examination. Thus the more frequently the screening examination is repeated, the higher will 

be the cost per case detected. This must be considered when selecting the optimum 

interscreening interval for a screening programme (257). 

Screening is directed almost exclusively at chronic conditions because of the comparatively 

long duration of the preclinical phase of chronic compared to acute diseases. It is only feasible 

to detect and treat early a high proportion of cases for cancers for which the preclinical phase is 

long (266). For melanoma, the detectable preclinical phase which corresponds to the non

invasive radial-growth phase (in-situ melanoma), has been estimated to last months or years. 

Signs of vertical-growth phase have a much worse prognosis (288). 

Compared to many other types of cancer, the natural hiStory of melanoma is reasonably well 

understood (see Section 1.5). Melanomas can arise from a pre-existing naevus or de novo and 

both the tumour and its precursor lesions are visible to the naked eye (289). Dysplastic naevi 

may be regarded as either merely risk markers or actual melanoma precursors. If risk markers 

and not precursors, they can indicate people who could be regularly assessed for melanoma 

development. On the other hand, if they are actual precursors of melanoma their detection and 

removal should reduce the incidence of melanoma, particularly if there was some way in 

which to distinguish those naevi which will undergo malignant transformation (which may 

take several years) from the much larger number which will not (271). 

(iii) Effectiveness of treatment for the disease 

Effective screening involves the diagnosis of curable disease during a detectable preclinical 

phase, when early treatment can offer some advantage over later treatment when symptoms 

have led to diagnosis. There is no point in screening for a cancer that can be successfully 

treated after symptoms appear. Neither is it reasonable to screen for an untreatable cancer 

(257). 



67 

Early treatment for melanoma by complete excision is known to improve survival: thin 

tumours are associated with a high 5-year survival rate whereas thicker late-stage lesions have 

a much higher chance of causing death (80). In addition, the treatment for advanced disease. 

has limited effectiveness, with metastatic disease generally incurable. Theoretically, treatment 

of precursor lesions such as dysplastic naevi should also reduce morbidity and mortality (290) 

particularly if there is some way of identifying the few dysplastic naevi which will transform 

(271). 

(iv) Feasibility and acceptability of the screening test. 

The screening test should be as easy to perform as possible, the procedure involved should be 

acceptable and there should be no unpleasant or potentially hazardous implications for its use 

(269). The success of an effective screening programme in terms of feasibility and costs can 

be described by 'process' measures. For example, the number of people examined, the 

proportion of the population examined n times, the detected prevalence of the DPCP, total 

costs and cost per case detected, are all process measures. It is also useful to consider the 

success with which positive screenees can be followed through, given a definitive diagnosis 

and treated if necessary. These measures are usually easily obtained from a cancer screening 

programme but they have no necessary relationship to the reduction in morbidity and mortality 

from the cancer (257). 

The screening examination for melanoma, a visual skin examination, is quick, safe, acceptable 

and generally regarded as reliable when used by dermatologists in diagnostic situations. A 

visual examination is non-invasive and not associated with any hazardous side effects. Some 

dermatologists believe that a total body skin examination may be impractical for cancer 

screening because of patient embarrassment and lack of physician time (291, 292). However, 

complete skin examination may result in better yields of melanoma than partial skin 

examination (293). It is probably also true that a partial skin examination would have lower 

sensitivity but probably higher specificity than a total skin examination. Preliminary data 

suggest high patient acceptance of a total skin examination for cancer screening purposes 

(294). 

One process or programme indicator, the predictive value of a positive test (PPV) is useful 

(equation 3). The PPV is defined as the proportion found to have cancer among people 

positive to a screening test. This measure is most influenced by the specificity of the test and 

the prevalence of detectable and preclinical disease of interest (tables 1.10 and 1.11) in the 

population (284). If tests are administered under circumstances in which a low PPV is 

obtained, then the relative costs of correctly identifying those who are falsely positive, and the 

potential hazard associated, may be high. The PPV of a screening programme may also vary 

with the level of coverage of the population. For example, the PPV for the cervical screening 
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programme would be lower if the programme coverage was lower, as participation is inversely 

proportional to risk. 

P . . d' . l (PPV) (m ) · true positive * 1 OO 3) OSitlve pre Ictlve va ue -;o =true positive+ false positive .................. ( 

The PPV is a measure of programme performance, not an indicator of test validity (295). A 

high PPV does not indicate that screening alters morbidity or mortality, but only that the 

programme appears feasible as a reasonably high proportion of programme costs are being 

expended for the detection of disease during its preclinical phase (266). However, one 

difficulty with the PPV is the issue of over diagnosis or detection of disease too early in its 

natural history. This can give a high PPV but the focus of the screening programme is 

inappropriate. The usefulness of the PPV is that it is available soon after the beginning of a 

screening programme, no follow-up is necessary for its estimation and it can suggest that 

changes need to be made to the programme (257). · 

Table 1.10. The effect of different disease prevalence on the PPV of a test. 

Disease prevalence (%) 

1 
2 
5 
10 
75 

from Vecchio (296) 

Positive predictive value (%) 
when sensitivity and specificity equal95% 

16.1 
27.9 
50.0 
67.9 
98.3 

Table 1.11 The effect of modifying sensitivity and specificity on the PPV of a test. 

Sensitivity (%) Specificity (%) 

80 

80 

99 

99 

from Vecchio (296) 

90 

99 

90 

99 

Positive predictive value (%) when 

disease prevalence is 2% 

14 

62 

16.8 

66.9 

The results for the PPV of melanoma screening have been estimated in many studies (241, 

246, 248, 249, 279, 280, 282) and the results vary with the type of screener and the time and 
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site of the study. The PPV has a wide range, from 28% estimated by Swerdlow in 1952 

(279), to 84%. Only one study (282) has attempted to measure the PPV in a screening rather 

than diagnostic situation; the PPV was estimated to be between 35 and 40%. 

It is beyond the scope of this thesis to discuss cost-effectiveness of screening programmes but 

so far, most melanoma and skin cancer screening programmes have been inexpensive because 

they have used volunteer physicians and have taken only one day. A more committed 

programme would be more expensive and could include the following costs: 

1. Training of screeners 

2. Further evaluation of screenees with positive results 

3. Costs of facilities and services 

4. Expenses and inconvenience incurred by persons for follow:..up (265). 

All costs and benefits of screening, such as decreased mortality and morbidity, savings of 

health care resources, gains in economic productivity and enhancement of quality of life (265) 

must be weighed up and assessed relative to the costs and benefits of other health service 

interventions. 

Because of its accessibility, the skin is more amenable to screening intervention than any other 

organ. Melanoma overall fulfils all the above criteria for screening for disease, but this does 

not mean that screening is effective or cost-effective. Although several studies (293, 297-300) 

have described some issues of melanoma and skin cancer screening, many of the major 

screening issues for skin cancers remain incompletely addressed. 

1.8.4 Ethics of screening 

The introduction of screening programmes has opened up a new spectrum of ethical issues 

possibly requiring more restrictive boundaries of behaviour than currently applied in medical 

practice. For instance, in medical practice, often the physician only promises to do the best for 

the patient; there is no implied promise that he or she can necessarily do good. However, in 

screening programmes the people screened are neither ill nor patients and most of them will 

not become patients. The screener believes that as a result of screening the health of the 

community will be better but not necessarily the health of every participant. At the very least, a 

screening programme should guarantee overall benefit to the community and a negligible risk 

that some people may be disadvantaged by the programme (284). 

A person who has a screening test for cancer ultimately falls into one of the groups in table 

. 1.12. However, the group into which a person falls may not be known. For example, it is not 

possible to determine whether an individual death has been postponed, so that Al is not 
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distinguishable from A2. In practice, group C (false negatives) and group D (true negatives) 

may not be distinguished from one another until months or years following the examination. 

Often they are not able to be determined on an individual basis, unless it was a missed 

diagnosis. On the other hand true positives (groups Al plus A2) are distinguishable from false 

positives (B). People in group Al are the only people with a strongly favourable outcome, as 

their death is postponed as a result of screening (266). 

Table 1.12 Relative values of various outcomes of screening. 

Group 

Al 

A2 

B 

c 
D 

Outcome 

true+ve; death postponed 

true+ve; death not postponed 

false+ve 

false -ve 

true -ve 

adapted from Morrison (266) 

Probable value 

benefit 

questionable benefit 

adverse effect 

adverse effect 

questionable benefit 

It is uncertain whether groups A2 and D gain or lose from screening. People in group A2 learn 

of their disease sooner than they would have otherwise but this makes no difference to their 

prognosis. An early diagnosis may be useful in planning one's future but it could also cause 

considerable anxiety. People in group D have a relatively minor inconvenience for the 

information that they are free of disease. Depending on the disease and the person, this 

reassurance may be valuable, but conversely, it is possible that if the disease appears later, 

they have been falsely reassured. 

People in groups B (false positive) and C (false negative) do not benefit from their screening 

examination. The adverse effects sustained by people in groups B and C are difficult to assess. 

A person in group B has the adverse effect of having to undergo an unnecessary diagnostic 

procedure and perhaps considerable anxiety. A person in group C may die if he or she ignores 

cancer symptoms when they appear, because he or she considers himself healthy (257). Both. 

of these situations are costs or adverse effects for a screening programme. 

The relative proportions of gains and losses in a given screening programme depend on the 

value of early treatment and the other conditions that determine the relative feasibility of the 

programme. However, almost every disease for which screening is done is sufficiently rare 

that the actual numbers in groups Al, orAl + A2, are less than in groups B +C. That is, 

screening usually requires that many people accept a fairly small adverse effect so that a few 

may achieve a great gain (266). 
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A second ethical issue is concerned more with the obligations for appropriate care in a 

community rather than towards individuals, and relates to how limited resources should be 

equitably distributed across the whole community to obtain maximum benefit. Under certain 

circumstances, for example in some developing countries, th~ offer of screening could actually 

decrease the total level of health in a community if resources are diverted from effective care 

for important health problems, to cancer screening (269). 

A third issue concerns the fact that screening programmes may attract new patients into a 

practice and the potential exists for exploitation with the purpose of building up patient 

numbers. Screening should never be self-serving for the physician, screening provider or any 

other person (265) but should be for the benefit of the participant or the wider community. 

Thus screening programmes carry an ethical responsibility at least as great as that for medical 

practice and there is a particular need for care when such programmes are considered for 

developing countries. 

1.8.5 Selective screening of high risk subjects 

It is important to distinguish screening for disease from screening for a risk factor. If a disease 

is very rare, the cost of screening will probably be very high in relation to the benefits gained. 

The feasibility of screening for a very rare disease can be improved by restricting the 

programme to people identified as being at high risk (266). Thus the PPV of a screening test 

can be improved by screening high risk people (257). It may be desirable, therefore, to 

attempt to include only those at risk of the disease and to ensure that those at particularly high 

risk are included, but these people may be difficult to identify. One possible approach is to use 

two-stage screening which would increase the prevalence of preclinical disease in the group of 

people who subsequently undergo the second screening examination. However, if the first 

screening test identified cancers which behaved differently from those identified in the second 

screening test this could affect the success of the screening programme (284). This variant of 

screening, using a two-stage screening procedure, often results in an increase in sensitivity but 

may decrease specificity overall depending on the decision rule for a positive outcome. 

The value of targeting screening and surveillance to high risk groups is dependent on the 

extent to which risk markers and precursors may be identified and managed in the screening 

programme. The most useful markers are those that identify groups of individuals who will 

have a large proportion of all melanomas (259) and those factors which have a high 

attributable risk for melanoma. Several risk factors for melanoma have been identified which 

could be used as markers in targeting screening (see Section 1.5), for example many naevi, 
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red hair, many freckles, sunburn (182), changing moles, dysplastic moles (140) and family 

history of melanoma (190). 

Naevi, both simple and dysplastic, are the strongest indicators of melanoma risk. The National 

Institutes of Health (NIH) studies in the USA of 14 specially studied families show that 

subjects with a strong family history of melanoma and a personal history of dysplastic naevi 

have an extremely high risk of developing melanoma (147), but the importance of this group 

in terms of the whole population appears to be small (301). The NIH group estimated that in 

the population of the USA, 0.014% would have a family history of two or more relatives with 

melanoma plus the presence of personal dysplastic naevi ( 135). Their data gave an incidence 

of melanoma of about 1% per year in such subjects. Consider a high risk population of one 

million producing about 200 new melanomas per year. Using the NIH rate, in this population 

there will be only 140 subjects at such high risk who will have an expected annual number of 

1.4 melanomas (271). In New Zealand, using the NIH figures there would be about 420 such 

high risk people, contributing only approximately 4.2 new melanomas each year. So, 

although the identification and surveillance of such subjects, with the removal of premalignant 

lesions, may be important for research and may be useful for those subjects, it will not make a 

major impact on the overall control of melanoma (301). 

A family history of melanoma in at least one relative gives a relative risk of melanoma of about 

two or three (140). Thus screening family members of melanoma patients, provided it is 

performed by experienced physicians who see a large number of patients each, may increase 

both the yield and predictive value of the screening test. The presence of dysplastic naevi 

without a family history of melanoma gives a relative risk of between five and nine (141). In 

particular, as mentioned, patients with familial melanoma and dysplastic naevi have a risk of 

melanoma many times greater than that of the general population (approaching 100% lifetime 

risk with no intervention (140)). Studies of family kindreds in the USA and Europe have 

shown that active surveillance can result in the detection of disease at an early, thin stage (147, 

302). 

In some screening programmes, such as screening for cervical cancer, an inappropriate low 

risk group presents for screening (303). In a study of people who voluntarily attended the 

AAD screening in Massachusetts, USA, in 1987 it was found that screenees were, for the 

most part, at risk of skin cancer. More than 86% had one risk factor for skin cancer, partly 

because 81% said they were sun sensitive, and 78% had at least two risk factors (304). 

Specific targeting of people at very high risk may further increase the PPV but decrease the 

overall yield from screening (289). 

There is evidence (158, 305, 306) to show that a simple method, based on a limited skin 

examination by a lay person or skin self-examination, may be as valuable in identifying high 

risk subjects as a time consuming full skin examination by a dermatologist. This simple 
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method could also possibly be encouraged for use as a first screening examination in a two

stage screening procedure. This is what appears to be happening to some degree anyway in 

the self-selection of subjects attending for skin screening. Whether any of these methods is a 

sufficiently good risk indicator to be used on a large scale is not yet clear (271). 

1.9 Evaluation of screening programmes 

Currently, screening for melanoma is recommended and practised in several countries around 

the world but with widely differing opinions about its value. There is evidence that screening 

has considerable potential for benefit but the evidence of actual benefit is limited. The 

evaluation of the outcome of screening has been discussed very well by Morrison in his book 

Screening in Chronic Disease (266) and will be outlined in this section. 

The ultimate aim of a screening programme is a reduction in morbidity and mortality among 

the people screened. For a screening evaluation to be valid, the observed relationship between 

screening and outcome should reflect only the benefit from screening and not other differences 

between screened and unscreened people. The disease-specific mortality rate is often the 

primary outcome to be measured. Furthermore, screening can have adverse effects such as 

those resulting from early treatment and those suffered by people who have a false-positive 

test, so the disease-specific mortality rate cannot be the only outcome measure. It is also 

necessary for adverse effects of screening to be assessed (266). 

The most common method to evaluate the outcome of screening has been to compare the 

survival of screen detected cases with the survival of those who were diagnosed because of 

symptoms. Survival is usually measured as the proportion of cases surviving for a stated time, 

say five years after diagnosis. The longer survival among screen detected cases is usually 

taken to imply tbat the screening and subsequent treatment prolonged life. However, there are 

two main ways in which screen detected cases may appear to have improved survival without 

this being true. Firstly, patients whose disease is detected by screening are generally 

diagnosed earlier in the progression of the disease than the stage at which a clinical diagnosis 

would have been made. Even if the time of death is unchanged, the proportion of cases who 

survive for some period after diagnosis will be greater as a result of the earlier diagnosis 

alone. This is known as 'lead-time bias'. Secondly, screening is likely to detect cases who 

have a relatively benign natural history and slow progression rate, even if there is no lead time 

or reduction in mortality from early treatment. Such bias (length bias) would occur if 

screening preferentially found disease with a long pre-clinical phase and presumably a long 

clinical phase and better survival also (266). 
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1.9.1 Experimental methods 

The most fundamental measure of the efficacy of cancer screening is a reduction in the 

mortality rate. Ideally this should be demonstrated in a randomized trial as was done in the 

Health Insurance Plan of New York study of mammographic screening for breast cancer 

(269). This study showed a consistent decline in mortality from breast cancer after long 

follow-up for those who were offered mammography and clinical examination compared with 

those who were not. 

The advantages of experimental studies are well known. The most important advantage is the 

reduction of the effect of confounding factors as these factors will usually be distributed 

evenly between the screened and the unscreened groups as a result of randomization. 

However, there are serious obstacles to conducting experimental studies of screening. Many 

thousands of subjects may have to be enrolled and observed for many years. This creates 

logistical, ethical and financial problems. Neither may it be acceptable or ethical to enrol 

people in a randomized trial of a screening procedure if the procedure is already a part of 

clinical practice (266) and it is unethical for a 'high-risk' subject to be denied screening. 

A randomized trial of screening for melanoma would require randomly dividing subjects or 

communities into a study group which is offered the screening programme and a control group 

which receives routine care. The outcomes of interest, including melanoma mortality rate, 

would be compared after long follow-up. However, to date there have been no randomized 

trials of the effects of screening for melanoma: the numbers of subjects and the time period 

needed for such a study are too large. Furthermore, screening for melanoma is already 

recommended by the American Cancer Society (307), the National Cancer Institute (308) and 

the AAD (309) and practised, making it extremely difficult to introduce a randomized trial into 

this population. 

Because of the difficulties outlined above, there is a role for the non-experimental evaluation 

of screening effectiveness, particularly for melanoma. However, results are not likely to be 

definitive. 

1.9.2 Non-experimental studies 

In a non-experimental study the investigator accepts circumstances as they are instead of 

arranging them to suit research needs. The exposure is not determined by design but by 

various factors not under the investigator's control. There is less assurance in non

experimental studies that observed differences in outcome are the result of screening and not 

of other characteristics of the study subjects. 
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There are three main non-experimental methods of screening evaluation: follow-up or cohort 

studies, case-control studies and correlation studies. A follow-up study involves following up 

a cohort of subjects and determining and comparing advanced disease or death rates in those 

who choose to be screened and those who do not. A case-control study requires the 

assessment of screening history in people who have advanced disease or who have died from 

it and comparing them with people without the disease of interest. A correlation study 

describes and compares the relationships between the screening patterns and the disease 

outcomes of several populations or the same population at different times (266). 

Non-experimental studies are much more likely to suffer from the problem of confounding. 

The personal decision about whether to be screened or not depends on many factors, some 

identified and some not known, which may be related to later morbidity or mortality. These 

factors, for example the education level or socio-economic status of the participants, are 

confounding factors in that they may affect the personal decision about accepting or declining 

screening and are often also associated with development of the disease of interest. 

Cohort and case-control studies require particular attention to design and analysis to avoid bias 

in relating screening to mortality or advanced morbidity. There may be errors in assessing 

screening exposure which are related to the disease outcome. People with advanced disease 

may be more or less likely to report a history of screening compared to people without 

melanoma. In addition it may be very difficult to distinguish true screening examinations from 

diagnostic tests. If this occurs, dilution of screening examinations by diagnostic tests will 

reduce the measured beneficial effects of screening (266). 

Cohort or follow-up studies 

In a cohort study, mortality rates are assessed in groups defined according to screening 

category. A central problem of cohort (and case-control) studies is the classification of 

subjects by their screening experience. The initial diagnosis of disease can affect the extent of 

the screening exposure. Usually, people who have already been diagnosed with the disease 

are not eligible to enter a screening programme, and a diagnosis, whether or not the result of 

screening, results in monitoring for further disease rather than screening. If the relation 

between diagnosis and later screening experience is not allowed for, incorrect estimates of the 

value of screening may be obtained. An analysis might relate risk of death to the number of 

screens taken. However, people must remain free of disease to be eligible for any subsequent 

screening tests. Consequently a history of multiple screens may appear to be associated with a 

lower risk of death than will a single screen. This is known as the 'healthy screenee bias' (see 

Section 6.4). Methods of handling this problem are discussed by Morrison (266). 
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Case-control studies 

In a case-control study, subjects are identified on the basis of outcome rather than exposure. 

Cases are defined as people with the disease of interest (usually newly diagnosed) and 

controls are selected from those without the disease. The controls should be representative of 

the population from which the cases are drawn. In a case-control study of the effect of 

screening on mortality, cases are defined as deaths from the disease regardless of how the 

diagnosis was made. In this situation however, the definition of controls is not as straight 

forward. If the outcome of interest is death from disease, controls should be people from the 

source population who had never had the disease as well as people with the disease but who 

had not died from it. 

There are however, practical difficulties in obtaining information about screening experience 

from patients who have died. In this situation potential cases could be defined as people who 

have a manifestation of the disease that is sufficiently advanced to ensure diagnosis even 

without screening. Symptomatic metastases of disease would be one possibility. Controls 

would be members of the source population without the defining characteristics of the cases. 

Thus, controls would include people both without the disease and with disease which has not 

yet advanced to symptomatic metastases as defined for cases (266). There are two main 

problems, however, with using this definition of disease for cases. The identification of 

metastases usually depends on how hard they are looked for, and the recognition of symptoms 

as being due to metastases also depends on how hard the symptoms are investigated. 

Case-control methods have been useful in the evaluation of breast and cervical screening, and 

are being applied to melanoma screening in Connecticut (310). This may well be the most 

useful method for analysis of melanoma screening apart from a randomized trial. However, 

case-control studies in general assess completed screening rather than offered screening, thus 

failing to account for compliance and selection biases in those accepting screening (311-313). 

The great advantage of the case-control method is its feasibility, as relatively small numbers of 

subjects are required and the cost is relatively modest. Although the definitive interpretation of 

these studies may be difficult, their performance may provide useful data about the 

characteristics of melanoma patients with regard to screening and diagnosis, and if they use 

population-based control groups they could provide information on the extent of screening in 

the general population, which may be useful in its own right (314). 

Correlation studies 

Correlation studies have been relied on heavily for the evaluation of cytological screening for 

cervical cancer. A correlation study of cervical cancer and cervical screening in Nordic 

countries by Hakama (315) provided the main epidemiological evidence of a decrease in 
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mortality from cervical cancer after screening. In the USA a positive association was shown 

between the frequency of the cytological screening and the decline in mortality from cervical 

cancer from 1950 to 1954 (316). Screening and mortality from cervical cancer have also been 

found to be inversely related in provinces in Canada (317). In some countries the death rate 

from cervical cancer has been falling and it is appealing to attribute the fall in mortality to 

screening and early treatment (266). In fact, mortality from cervical cancer was decreasing 

well before screening could have had any effect. 

In spite of the evidence from correlation studies of a protective effect from screening for 

cervical cancer, most correlation studies have an important drawback. Available data on 

screening frequency consist of averages in groups of people rather than the actual frequencies 

of screening of individuals. Because of this, correlation studies may not accurately indicate the 

relation of screening frequencies for individuals to the reduction in mortality. On the other 

hand, correlation studies compare the mortality of whole populations that include both 

screened and unscreened people. Therefore, correlation studies can provide a direct estimate of. 

the effect of screening on disease rates rather than giving a comparison of mortality between 

self-selected screened and unscreened people (266). 

1.9.3 Other methods of assessment 

Other possible indicators of screening efficacy are less ideal evaluations, such as non

randomized intervention trials or following intermediate or short-term outcome measures. 

However, these methods of assessment should be interpreted cautiously because they may be 

subject to bias (252). Other measures used to evaluate melanoma control and screening 

programmes may include (318): 

1. Increased information reaching the proper target audience. 

2. Greater social awareness of risk factors and susceptibility. 

3. Improved skin awareness and self-examination rates by individuals. 

4. Increased requests for skin cancer examinations. 

5. Lower rates of thick melanomas in screened populations, without concomitant increase in 

total melanomas. 

6. Overall reduction in tumour thickness among people offered screening compared with those 

not offered screening. 

7. Greater proportion of high-risk people attending screening. 

8. Increased self-screening by participants. 

The programme of early melanoma detection in 1985 in Scotland, UK (319) was primarily a 

public education campaign backed up by education of primary care doctors and a rapid referral 
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service. It was not a population screening programme. It was set up because of the poor depth 

distribution, poor survival figures and delay in diagnosis in Scotland (254). After this 

education campaign, the percentage of tumours less than 1.5mm thick rose significantly and 

mortality began to fall in women from 1988. 

Following the published success of this campaign, the Cancer Research Campaign initiated 

similar campaigns in seven other centres in the UK. Reports of two of these, in Nottingham 

(320) and Leicestershire (321), have been made. Both these programmes were supported by 

the establishment of pigmented lesion clinics and an extra minor operating list to cope with the 

expected demand for diagnostic services. The clearest effect of the Nottingham campaign 

(320) was the dramatic increase in referrals to the pigmented lesion clinic with only a minor 

increase in general practitioner visits. There were too few melanomas diagnosed to investigate 

the impact on the depth distribution. The Leicestershire programme (321) also resulted in large 

increases in workload and increases in the numbers of melanomas diagnosed. Even before the 

education campaign began there had been a shift in the depth distribution towards lesions with 

better prognosis. Immediately after the publicity there was a non-significant increase in the 

proportion of good prognosis tumours but in the following six months the depth distribution 

returned to pre-publicity levels. 

In Trentino, Italy the campaigns in 1977 and 1981 for the early diagnosis of melanoma (260) 

were also based on education of doctors followed by public education. A declining mortality 

rate was seen for women in the intervention area (Trentino) in more recent years compared 

with non-intervention neighbouring areas. The analysis of these campaigns estimated that 22.3 

lives were saved by early diagnosis from 1977-1985. 

A similar programme of public and physician education about the clinical appearance and 

nature of pigmented lesions was conducted in Austria and Switzerland in 1988 (261, 322). 

Again, there was an increase in the number of patients with earlier stages of the disease during 

the Austrian campaign, but a decrease to previous levels in the following years. After the 

Swiss campaign there was a doubling of diagnosed cases in the first two months, followed by 

a quick drop to a level 20% higher than before the start of the campaign. In addition, there was 

a shift of case distribution towards younger ages ( <60 years) and thinner lesions. 

The screening protocols of the AAD for episodic mass screening by dermatologists of self

selected individuals, have no formal mechanism for following patients to obtain the final 

diagnosis (272). From 1989-1992 377,531 people were screened nationally in these 

programmes. Of these, 3,452 (0.9%) had a clinically suspected melanoma. From the same 

time period, final diagnoses were known for 1,289, of which 286 (22.2%) were melanomas. 

Of these, 31% were in-situ, 43% were less than 0.76mm thick and another 12% were 0.76-

1.5mm in depth. Only 8% were more than 1.5mm thick. When these screen-detected cases 

were compared with the Surveillance, Epidemiology and End Results (SEER) population-
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based cancer registry there were some indications that screen detected cases were not as deep 

as SEER cases. However, mortality was not measured and no control group was assessed. 

Furthermore, this type of analysis is subject to length bias as it tends to detect less aggressive 

tumours. It is also possible that some of the in-situ melanomas excised would never have 

progressed to invasive lesions. In addition, people that attend screening programmes of this 

type do not necessarily represent the general population as they tend to show more health 

conscious behaviour. 

Surveillance of family members of melanoma patients in the Netherlands and in Philadelphia, 

USA, led to the detection of some thinner melanomas. In the Netherlands, Vasen et al (323) 

categorized 50 primary melanomas into three groups. Nineteen people were diagnosed before 

the start of the screening programme, 11 were found at the initial examination of the families 

and 20 were detected during routine fol.low-up. The average depth of the invasive melanomas 

in the three categories were 1.75mm, 0.80mm and 0.54mm, respectively. This was a 

statistically significant difference. In the USA, Masri et al (302) identified 264 familial. 

melanoma kindreds who were offered a screening and surveillance programme. In this study 

index lesions were defined as the first two melanomas diagnosed in one family; subsequent 

melanomas diagnosed were called incident cases. Incident cases were then further divided into 

those diagnosed before being seen at the clinic or at the initial clinic visit (non-surveillance 

incident cases), and those diagnosed during surveillance (surveillance incident cases). Incident 

melanomas detected in the surveillance programme (n=28) were on average 0.52mm thick, 

non-surveillance incident cases (n=64) were O.SSmm thick and index lesions (n=48) were, on 

average, 1.44mm thick. The proportion of cases with level I or II invasion was 60.8%, 

58.3% and 36.2%,respectively. It was concluded that, on the assumption that predicted 

survival is a surrogate for true survival, surveillance and education within this high risk 

population would have a beneficial effect. Unfortunately, in neither study mentioned above 

was mortality measured. 

From the 1960s to 1980, employees in the Lawrence Livermore National Laboratory (LLNL) 

in the USA were found to have a risk of melanoma three times higher than in the surrounding 

community (324). An intensive intervention programme was mounted and this resulted in a 

significant increase in the diagnosis of thin and in-situ lesions. Comparison of the melanomas 

diagnosed among screened workers with those diagnosed in the community showed a 

decrease in invasive melanoma thickness among the laboratory workers (325), possibly due to 

surveillance bias of the LLNL workers. There have been too few melanomas diagnosed in this 

population to detect any alteration in mortality rate (326). 
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1.10 Rationale for thesis 

Malignant melanoma is a very common cancer in New Zealand. The incidence rates and 

mortality rates of malignant melanoma have shown large increases in New Zealand over the 

past 30 years. Similar trends have also been observed in many other developed countries, but 

New Zealand and Australia have the highest incidence rates in the world. Malignant melanoma 

has a relatively young age distribution. One third of cases in New Zealand occur in the 20-39 

year old, non-Maori population and malignant melanoma is by far the most common cancer in 

this age group. Malignant melanoma has considerable variation in survival rate depending 

upon depth of invasion, demonstrating a potential benefit for early diagnosis. The survival at 

10 years varies from about 96% for tumours <0.85mm depth to 46% for those of 3.6mm or 

more. 

Control of melanoma could potentially be enhanced by programmes of primary prevention or 

early diagnosis. Although primary prevention only will ultimately reduce the incidence of 

melanoma, primary prevention is a difficult and long term problem. The aspect of melanoma 

control likely to have the biggest impact in the short term is early diagnosis. The early 

diagnosis of melanoma is a multi-step process. It requires public knowledge about melanoma, 

including recognition of suspicious lesions and what to do with them to minimize delay in 

diagnosis, and it requires physician and specialist knowledge about presentation, accurate 

diagnosis and management of suspicious lesions. Case-finding (including skin check days) 

and screening (whether of high risk groups, the general population or self-screening) also 

contribute to early diagnosis. Monitoring the diagnostic process to encourage earlier diagnosis 

requires evaluation of many factors including depth distribution, mortality and incidence data. 

Although earlier diagnosis by screening for melanoma is theoretically of value, few data are 

available to evaluate its effectiveness. While there have been no true screening programmes for 

melanoma in New Zealand, self-assessment, intensified professional surveillance and public 

"skin check days" have been encouraged by education campaigns. These campaigns also seek 

to increase awareness of malignant melanoma generally by providing information on how 

melanoma could be prevented, raising awareness among health professionals, and altering sun 

exposure behaviour. A 1993 Cancer Society report (62) argued that more attention needs to be 

paid to the measurement of knowledge and attitudes about melanoma. 

This thesis is primarily concerned with aspects of the early diagnosis of melanoma. In the 

following chapters the following will be discussed: the accuracy of diagnosis of skin lesions, 

skin screening practices by general practitioners in New Zealand, the validity of the skin 

examination as a screening test, incidence rates in certain areas of New Zealand, and depth 

distribution and other prognostic factors. Finally I shall discuss the use of case-control studies 

to assess the effectiveness of screening for melanoma and present some results of a case

control study of screening for melanoma in New Zealand. 
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Chapter 2. 
Diagnosis of skin lesions by general practitioners and 

dermatologists in New Zealand 

This chapter and the following one are focused on assessing current levels of knowledge and 

management practices concerning melanoma and other skin cancers in a representative sample 

of New Zealand general practitioners and dermatologists. This study was set up by Dr. Rob 

McGee and Professor Mark Elwood and my involvement began when Professor Elwood was 

on sabbatical leave and questionnaires began to be returned to the study group from 

participating physicians. I was involved in checking all questionnaires, deciphering general 

practitioner replies, classifying the many similes and common names for different skin 

disorders, checking coding procedures, sorting out any clinical problems which arose, liaising 

with the local consultant dermatologist and writing the result summary sent to those physicians 

who had requested one. I then peiformed the analysis of this data set, and wrote up the results 

for a paper which has been published (250). 

2.1 Introduction 

The prognosis of malignant melanoma is well known to be related to the depth or thickness of 

the tumour at diagnosis (80, 109, 110, 117, 119). This variation in survival depending on 

depth of invasion or thickness of the tumour provides some a priori evidence that earlier 

detection may reduce mortality. The achievement of optimal levels of early detection of 

melanoma and other skin cancers involves improvements in primary care diagnosis and 

management of suspicious lesions, together with increasing public awareness of warning 

signs of cancerous lesions and the need to rr1inimize delay in seeking help (62). 

Campaigns to speed up the diagnosis of melanoma by a combination of professional and 

public education have been reported from several centres around the world (230-232). If 

public education campaigns are to be effective it is important that all primary care physicians 

are aware of the clinical features of melanoma and of the benign lesions that may be confused 

with them. They should be able to evaluate pigmented lesions and recognize benign lesions 

that require no treatment (233). Few studies have investigated the accuracy of diagnosis or 

patterns of referral of skin lesions. 

As general practitioners are usually the first people required to make diagnostic and 

management decisions about skin lesions, there is a need to assess both their accuracy of 

diagnosis (in particular with early melanomas) ari'd their ability thereafter to take the 
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appropriate action. Furthermore, as public awareness of melanoma and skin cancer increases, 

there may well be an increase in the presentation of lesions which are more difficult to 

diagnose (249). Thus practitioners may be challenged to diagnose thinner lesions before they 

have developed the full clinical features characteristic of invasive melanoma. 

Research, predominantly from the USA (242-246) has shown that although the ability to 

diagnose skin lesions correctly increases with level of expertise in dermatology there appears 

to be a wide variation among primary care physicians in the correct recognition of problem 

lesions. However, as Paine points out (247) much of this research has relied on convenience 

samples of physicians so that the potential for selection bias makes these findings difficult to 

generalize to the wider population of physicians. Given that there is a wide variation in the 

recognition and management of lesions by general practitioners, one aim of research should be 

to identify those factors which contribute to this variation. 

Of more relevance to New Zealand are the findings of a large survey of general practitioners in 

Victoria, Australia (327). This project assessed diagnostic skills, management decisions, and 

beliefs and attitudes relating to melanoma and other skin cancer. In this study it was found that 

overall, general practitioners had a good knowledge of the diagnosis and management of skin 

cancer and related benign tumours, but the findings identified several gaps in knowledge and 

practice which needed specific targeting from educational programmes. 

Little information exists in New Zealand regarding the detection and management of melanoma 

and non-melanoma skin cancer by general practitioners. This chapter discusses the findings of 

a survey on current levels of knowledge and management practices of general practitioners 

concerning the early detection and treatment of skin cancer. It also examines factors associated 

with variation in levels of knowledge. 

2.2 Methods 

Permission was obtained to select a sample of general practitioners and dermatologists through 

the Medical Council of New Zealand's Medical Workforce register. In June 1991, 2360 

general practitioners practising in New Zealand were identified as eligible for inclusion in the 

study. A self-administered questionnaire and explanatory letter were sent in March 1992 to a 

random sample of 900 of these general practitioners. A reminder letter was sent to non 

responders three weeks after the initial mailing. The questionnaire was also sent in July to all 

listed dermatologists in New Zealand (n=35) and completed questionnaires were obtained 

from twenty-four. All surveys were number coded so that replies could be anonymous. 

However, an option was included for the doctor to provide a name and address if they wished 

to receive feedback on the results of the survey. 



83 

Table 2.1 Case diagnosis and description for the 12 lesions in the questionnaire. 

Case diagnosis 

1. seborrhoeic keratosis 

2. solar keratosis with 

early sec changes 

3. early melanoma 

4. basal cell carcinoma 

5. normal mole 

6. early squamous cell carcinoma 

7. normal mole 

8. early melanoma 

9. squamous cell carcinoma 

10. basal cell carcinoma 

11. dysplastic naevus 

12.late melanoma 

Case description 

This lesion was noticed on the upper back of a 60-year-old man when 

he was looking for the cause of some recent itching he had in the area. 

This 62-year-old man had noticed a number of scaling 

lesions on his face for several years. A lesion below the left eye had 

recently become enlarged and developed more scaling over the last 

three months. 

This 50-year-old woman had noticed a freckle on her left leg which 

she felt had only appeared in the last 12 months. 

This 42-year-bld man had noticed a slowly enlarging lesion on the left 

inner canthus in the last 18 months. 

Following the recent '60 minutes' TV programme on melanoma, a 

woman brought her 15-year-old daughter with this pigmented lesion 

on her back. Neither was aware of any recent change in the lesion. 

This 71-year-old man noticed enlargement in a scaling spot on the 

right side of the scalp in the last 2 months. The lesion was tender. 

A 22-year-old man came in with flu. At the same time he asked about 

the pigmented lesion on his face. He has had it for as long as he can 

remember and did not think it had changed. His girlfriend has urged 

him to have it checked. 

This 54-year-old man had noticed the pigmented area on his left 

forearm slowly enlarging over the last 12 months. 

This 60-year-old man presented complaining of a cold sore on the 

right lower lip which had been present for four months and was not 

responding to ointments from the chemist. 

This 55-year-old lady had been treated with topical steroids for three 

years for the asymptomatic scaling patch on her right upper arm. It 

had continued to enlarge slowly despite treatment. 

This 32-year-old woman with a 12-month-old baby presented because 

of itching in several moles on her back. Her mother had a past history 

of melanoma. 

This pigmented lesion beside the right sideburn in a 49-year-old man 

had been present for two years. In the last two months it had 

developed the small lump in the centre. 
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The questionnaire was developed by the Centre for Behavioural Research in Cancer, 

AntiCancer Council of Victoria and was that used by Paine and colleagues (24 7). The first part 

of the survey used colour photographs of 12 lesions (two early melanomas, one late 

melanoma, two basal cell carcinomas (BCCs), two squamous cell carcinomas (SCCs), one 

solar keratosis/squamous cell carcinoma, one seborrhoeic keratosis, two normal moles and 

one dysplastic or atypical naevus) of the kind which might be seen in general practice. Each 

lesion was accompanied by a brief case description and other information (table 2.1), followed 

by multichoice items suggesting the most likely possibilities for diagnosis, need for biopsy, 

appropriate management of the lesion and decision for referral (see Appendix 1 for the 

questions). Other items assessed attitudes towards melanoma management and experience 

with skin checks. The cases were selected by an expert panel in Australia, representing general 

practice, dermatology and surgery, who also advised on the management for each case. To 

ensure that the recommendations regarding management were relevant to New Zealand, we 

asked an experienced New Zealand dermatologist to check the recommendations and these 

were considered appropriate. 

The second part of the questionnaire included assessments of perceptions of skin cancer as a 

health concern, confidence in diagnosis, and the role of general practitioners in the 

management of skin cancer. A final series of questions sought background information 

regarding each doctor and his or her practice. At completion of the survey, participants were 

sent back their own survey form (if requested) together with a summary of the findings for 

both general practitioners and dermatologists and a copy of the recommended answers. 

For analysis, the age of the doctor was initially categorized into four groups; less than 29 

years, 30 to 39 years, 40 to 49 years and 50 years and over. These groups were later 

collapsed into two categories for some analyses; below 50 years and 50 years and over. 

Student's t-test was used to test the difference between two means and the chi-squared test 

was used to test for differences in proportions. One way analysis of variance was used to 

examine categorical predictors of diagnostic and biopsy scores and linear regression used to 

adjust for factors potentially confounding these associations. The significance level for all 

testing was p<0.05. 

2.3 Results 

2.3.1 Response rates and profile of respondents 

Of the 900 eligible general practitioners, completed replies were received from 595, a response 

rate of 66%. Completed questionnaires were returned by 24 (69%) of the 35 dermatologists. 

Demographic characteristics of the sample of general practitioners were compared with the 
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reference population of currently practising general practitioners in New Zealand. In table 2.2 

it can be seen that the study sample was consistent with being a random sample of the target 

population of all general practitioners in terms of sex, age and hours worked, as the 

proportions in each of these categories were very similar. 

Table 2.2 Demographic characteristics of general practitioners with reference to the total 
population of currently practising general practitioners. 

reference 
GP sample population 
% (n=595) % (n=2360) 

sex male 78.6 78.4 

female 21.4 21.6 

age in years <30 3.0 . 3.6 

30-39 43.6 42.3 

40-49 29.6 26.6 

>49 23.7 27.6 

work hours full-time or locum 81.2 81.4 

part-time 18.6 18.6 

Twenty-five percent reported being in practice for five years or fewer, and 50% had been in 

practice for ten years or more. About 11.5% of the study sample reported having had 

'postgraduate experience in dermatology' although it was left to individuals to define this 

experience. Eighty-seven percent of general practitioners reported having personally dealt with 

a patient with melanoma. 

2.3.2 Identification of lesions and need for biopsy 

Participants were given a score out of 12 according to the number of correct diagnoses for the 

12lesions. Although differential diagnoses were often listed, a conservative score was given 

so that diagnoses were marked as correct if only the correct diagnosis was listed. For lesion 2, 

a diagnosis of solar keratosis and/or squamous cell carcinoma was considered correct. The 

mean diagnostic score was 8.4/12 (SD 1.9; median 9). 

Precise differential diagnosis may be less important than the ability to recognize and biopsy 

suspicious lesions. Actual ability to recognize potentially serious lesions, that is, cancers and 
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dysplastic lesions was not truly reflected by crude biopsy scores due to a frequent 

misunderstanding of the question on need for biopsy. Often a general practitioner would say a 

lesion did not require biopsy (appendix 1) but that its appropriate treatment would be surgical 

excision. Although biopsy was not always recommended, if complete excision (presumably 

with subsequent histology) was stated as the treatment of choice, then this was regarded as 

covering a recommendation for biopsy. For this reason corrected biopsy scores have been 

used throughout unless otherwise stated. Figure 2.1 gives the frequency distribution of the 

diagnostic and corrected biopsy scores for general practitioners. As can be seen in figure 2.1 

the correct recognition of the need to biopsy was higher than the number of correct diagnoses. 

The mean corrected biopsy score was 10.1 (SD 1.4; median 10) and was significantly 

(p<0.001) higher than the diagnostic score. 

Table 2.3 shows the proportion of general practitioners who selected each diagnosis for the 12 

lesions (appendix 1), with the correct diagnoses highlighted. This shows that for most of the 

lesions, with the exception of the BCC in case 10, the. general practitioner's diagnoses were 

mainly correct. Table 2.4 shows what is probably the more important decision, namely 

knowledge of whether or not a particular lesion should be biopsied. For example, whereas 

about 19% of general practitioners thought that case 8 (an early small melanoma) was a 

dysplastic naevus, 90.7% made the correct decision that it should be biopsied. 

Figure 2.1 Distribution of total diagnostic and (corrected) biopsy scores for general 
practitioner sample. 
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Table 2.3 Proportions (%) of general practitioners (n=595) who selected each diagnosis 
for the 12 lesions. Correct diagnoses are in bold. 

histological dysplastic multiple dk/ 
case diagnosis MM BCC sec SK naevus sebK mole response missing 

early 
85.7 0.2 0.2 0 10.8 0.3 0 2.3 0.5 3 melanoma 

early 
8 melanoma 61.8 1.2 2.2 2.2 19.3 2.9 0.5 3.5 6.4 

nodular 
12 melanoma 96.1 0.3 0 0.2 1.2 0.3 0 0.9 1.0 

4 BCC 0 75.6 5.0 0 0.8 0.3 1.2 1.0 16.0 

10 BCC 0.7 13.1 30.1 1.8 1.3 2.7 0 3.7 46.6 

6 sec 0 13.3 58.0 16.6 0 3.4 0 5.3 3.4 

9 sec 0 13.9 79.0 0.8 0.2 0 0 1.5 4.4 

2 SKISCC 1.2 16.5 35.0 33.9 0.3 6.9 0 1.8 2.7 

11 
dysplastic 

naevus 
9.6 0 0 0.3 72.9 1 9.9 2.5 3.7 

1 sebK 1.5 0.8 0.3 1.5 5.7 72.9 15.0 1.0 1.2 

5 normal mole 0.8 0 0 0.3 20.0 0.2 73.0 1.2 4.7 

7 normal mole 0.2 0 0.3 1.2 7.9 2.7 83.0 0.8 3.9 

MM-malignant melanoma 
BCC-basal cell carcinoma 
SCC-squamous cell carcinoma 
SK-solar keratosis 
sebK-seborrhoeic keratosis 
dk-don't know 

(a) Melanoma. 

The participants were presented with three melanomas of different stages. Two were early 

(case 3 and case 8), and one was a nodular melanoma (case 12). 

It can be seen in table 2.4 that only 61.8% of general practitioners diagnosed the early 

melanoma of case 8 correctly, but 85.7% diagnosed case 3 (also an early melanoma) and 96% 

diagnosed the nodular melanoma (case 12) correctly. On the other hand, over 90% recognized 

the need to biopsy or excise each melanoma. 
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Table 2.4 Proportions (%) of general practitioners who gave correct/incorrect diagnoses 
and correct/incorrect biopsy decisions for the 12 skin lesions. 

correct diagnosis incorrect diagnosis total(%) total(%) 

case case correct incorrect correct incorrect correct correct 

no. diagnosis biopsy% biopsy% biopsy% biopsy% diagnosis biopsy 
early 

85.0 0.7 12.9 1.3 85.7 97.9 3 melanoma 
early 

61.0 0.8 29.7 8.4 61.8 90.7 8 melanoma 
nodular 

12 melanoma 95.1 1.0 3.4 0.5 96.1 98.5 

4 BCC 71.4 4.2 13.1 11.3 75.6 ,84.5 

10 BCC 12.3 0.8 51.6 35.3 13.1 63.9 

6 sec 5.1 3.9 24.0 18.0 58.0 78.1 

9 sec 77.6 1.5 18.8 2.0 79.2 96.4 

2 SK/SCC 44.5 26.1 24.0 5.4 70.6 68.6 

11 
dysplastic 

naevus 50.3 22.7 14.6 12.9 72.9 64.9 

1 sebK 66.9 6.0 14.6 12.5 72.9 81.5 

5 normal mole 69.9 2.9 20.0 7.2 72.8 89.9 

7 normal mole 80.2 2.9 10.1 6.9 83.1 90.3 

BCC-basal cell carcinoma 
SCC-squamous cell carcinoma 
SK-solar keratosis 
sebK-seborrhoeic keratosis 

Just over half the general practitioners correctly identified all three melanomas, but 0.8% (5) 

were unable to identify a...11y melanoma correctly (table 2.5). In contrast to their diagnostic 

ability, nearly 90% of general practitioners correctly identified all three melanomas as problem 

lesions by indicating the need for biopsy or complete excision, and 1.1% (7) recognized only 

one or none of the melanomas as requiring biopsy or excision. In the differential diagnosis of 

melanoma, the next most frequent diagnosis for all cases was dysplastic naevus (tables2.3 & 

2.6). 
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Table 2.5 General practitioners' and dermatologists' skills and biopsy practices for 
melanoma and NMSC. 

general practitioners dermatologists 
% (n) with % (n) with % (n) with % (n) with 

lesion number correct correct correct correct 
correct diagnosis biopsy diagnosis biopsy 

Melanoma 3 of3 54.8 (326) 88.7 (528) 75.0 (18) 91.6 (22) 

2 of3 35.0 (208) 10.1 (60) 20.8 (5) 8.3 (2) 

1 of3 9.4 (56) 0.8 (5) 4.2 (1) 0 

Oof3 0.8 (5) 0.3 (2) 0 0 

BCC 2 of2 11.3 (67) 56.5 (336) 62.5 (15) 75.0 (18) 

1 of2 66.2 (394) 35.5 (211) 25 (6) 20.8 (5) 

0 of2 22.5 (134) 8.1 (48) 12.5 (3) 4.2 (1) 

sec 2 of2 45.7 (272) 76.5 (455) 83.3 (20) 91.6 (22) 

1 of2 45.7 (272) 21.7 (129) 12.5 (3) 8.3 (2) 

0 of2 8.6 (51) 1.8 (11) 4.2 (1) 0 

BCC - basal cell carcinoma 
sec - squamous cell carcinoma 

(b) Non-melanoma skin cancer 

Very few general practitioners (only 11.3%) were able to identify correctly both BCCs. 

Seventy-six percent diagnosed case 4 but only 13% correctly identified case 10. However, 

just over half recognized both as lesions requiring_ biopsy or excision (table 2.5). Although 

case 10 was correctly diagnosed by only 13% of general practitioners it was recognized as 

needing biopsy by 64%. This lesion was most often diagnosed as an SCC or Bowen's disease 

(table 2.2 and table 2.6) and almost half the general practitioners said they had no idea or did 

not give an answer. 

Respondents were better able to diagnose SCCs than BCCs but fewer than half got both 

diagnoses of SCC correct. For case 6, 58% identified the lesion and the most common 

alternative diagnosis given by general practitioners was a solar keratosis. For case 9 the most 

common alternative diagnosis was a BCC (tables 2.3 and 2.6). 
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Table 2.6 Proportions of general practitioners and dermatologists choosing the correct 
diagnosis and some more common differential diagnoses of the 12 cases. 

% choosing this diagnosis 

case correct diagnosis diagnosis g!ven GPs dermatologists 

3 melanoma melanoma 85.7 (510) 95.8 (23) 

dysplastic naevus 10.8 (64) 0 

8 melanoma melanoma 61.8 (368) 75.0 (18) 

dysplastic naevus 19.3 (115) 0 

12 melanoma melanoma 96.1 (572) 100.0 (24) 

dysplastic naevus 1.2 (7) 0 

4 BCC BCC 75.6 (450) 87.5 (21) 

sec 5.0 (30) 0 

cyst 2.9 (17) 0 

10 BCC SCC/Bowens 30.1 (179) 20.8 (5) 

don't know 25.7 (153) 0 

BCC 13.1 (78) 62.5 (15) 

fungal infection 6.7 (40) 0 

steroid effects 5.7 (34) 0 

6 sec sec 58.0 (345) 87.5 (21) 

solar keratosis 16.6 (99) 0 

- BCC 13.3 (79) 8.3 (2) 

keratoacanthoma 3.2 (19) 0 

9 sec sec 79.2 (471) 91.7 (22) 

BCC 13.9 (83) 0 

leukoplakia 2.2 (13) 0 

2 solar keratosis/SCC sec 35.0 (208) 12.5 (3) 

solar keratosis 33.9 (202) 70.8 (17) 

BCC 16.5 (98) 0 

seborrhoeic keratosis 6.9(41) 4.2 (1) 

11 dysplastic naevus dysplastic naevus 72.9 (434) 91.7 (22) 

normal mole 9.9 (59) 0 

melanoma 9.6 (57) 4.2 (1) 

1 seborrhoeic keratosis seborrhoeic keratosis 72.9 (434) 95.8 (23) 

normal mole 15.0 (89) 4.2 (1). 

dysplastic naevus 5.7 (34) 0 

5 normal mole mole 72.8 (433) 70.8 (17) 

dysplastic naevus 20.0 (119) 20.8 (5) 

7 normal mole mole 83.0 (494) 91.7 (22) 

dxsElastic naevus 7.9 ~472 0 
BCC-basal cell carcinoma; SCC-squamous cell carcinoma 
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(c) Dysplastic lesions 

Of the two dysplastic lesions presented, slightly more general practitioners were able to 

identify correctly the dysplastic naevus than the solar keratosis (table 2.4). The knowledge of 

the need for biopsy or excision of the dysplastic lesions was low. The most common 

alternative diagnosis for the dysplastic naevus was a normal mole followed very closely by 

melanoma (tables 2.3 and 2.6). 

The solar keratosis was commonly mistaken for a BCC or a seborrhoeic keratosis. 

(d) Benign lesions 

Most general practitioners were able to identify the benign lesions: over 70% of the general 

practitioners selected the correct diagnosis for each one. Again, for each benign lesion, the 

knowledge of the need for biopsy was higher than the diagnosis score (table 2.4). 

The two normal moles (cases 5 and 7) were most often mistaken for dysplastic naevi (tables 

2.2 & 2.6), whereas the seborrhoeic keratosis was mistaken for a normal mole 

(e) Diagnostic skills for the 12lesions overall 

For almost all 12 cases the general practitioners were better able to recognize the skin lesions 

as either benign or problem lesions and biopsy accordingly, than to give an accurate 

diagnosis. The mean diagnostic score for general practitioners was 70% (8.4 112), median 

75% (9/12) whereas the mean corrected biopsy score was 84% (10.1 /12) and median 83.3% 

(10 112). The correlation coefficient (r) between the biopsy and diagnostic scores was 0.44 

(95% CI 0.37 - 0.51). While statistically significant, this does not show a high level of 

consistency between the scores. 

The case that was diagnosed correctly most often by general practitioners was the late 

melanoma in case 12 (table 2.3) whereas the BCC in case 10 was diagnosed correctly least 

often. 

Oneway analysis of variance was performed to compare the mean diagnostic and biopsy 

scores in terms of sex and categories of age, length of time as a general practitioner, size of 

practice, post-graduate experience and whether they had personally dealt with a patient with 

melanoma (table 2.7). There was no significant association between sex of general 

practitioner, full-time or part-time practice, report of postgraduate experience in dermatology 

and diagnostic and biopsy scores. 
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Table 2. 7 Oneway analysis of variance of factors associated with mean diagnostic and 
biopsy scores for GPs. 

characteristic n 

age 
::::;29 years 18 
30-39 years 259 
40-49 years 176 
;:::so years 141 

sex 

p for difference between groups 
p for test for linear trend 

male 463 
female 126 

p for difference between groups 

length of time as a GP 
< 10 years 246 
10-19 years 196 
20-29 years 64 
30+years 85 

p for difference between groups 
p for test for linear trend 

type of practice 
solo 161 
two doctors 154 
three doctors 91 
four doctors 7 4 
five+ doctors 90 

p for difference between groups 
p for test for linear trend 

I 
postgraduate experience in dermatology I 

yes I 68 
no 525 

p for difference between groups 

had a patient with melanoma 
yes 512 
no 76 

p for difference between groups 

hours worked 
full time 435 
part time 110 
locum 39 
not in current practice 7 

p for difference between groups 

mean diagnostic mean biopsy 
score score 

8.9 
8.9 
8.7 
7.2 

<0.001 
<0.001 

8.4 
8.6 

0.29 

8.9 
8.6 
8.0 
7.1 

<0.001 
<0.001 

8.0 
8.8 
8.6 
8.3 
8.5 

0.003 
0.38 

8.7 
8.4 
0.27 

8.5 
7.8 

0.002 

8.4 
8.6 
8.1 
7.6 
0.35 

9.9 
10.3 
10.1 
9.6 

<0.001 
0.26 

10.0 
10.2 
0.12 

10.3 
10.2 
9.8 
9.5 

<0.001 
<0.001 

9.8 
10.3 
10.1 
10.2 
10.1 
0.08 
0.34 

10.3 
10.0 
0.10 

10.1 
9.6 

0.002 

10.1 
10.2 
9.7 
9.7 

0.32 
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There was a significant (p<0.001) difference in both diagnostic and biopsy scores with the age 

category of the general practitioner but the inverse linear trend with age was only significant 

for the diagnostic score (table 2.7). Mean diagnostic scores for those aged 50 years and over 

versus those aged under 50 years were 7.2 and 8.8 respectively. The mean biopsy score for 

younger general practitioners was 10.2 compared with 9.6 for older doctors. On the oneway 

analysis of variance the size of practice to which the general practitioner belonged was also 

significantly associated with diagnostic score (p=0.003), with the highest score for diagnosis 

gained by GPs in practices with two doctors, and the lowest score for GPs in solo practice. 

Biopsy scores showed a similar pattern but it did not reach significance (p=0.08). Both biopsy 

and diagnostic scores were significantly inversely associated with length of time as a GP. 

However after adjustment for age and sex by multiple linear regression, these associations 

were not significant. The only other significant association found on oneway analysis of 

variance was whether the general practitioner had personally dealt with a patient with 

· melanoma. General practitioners obtained higher scores for both diagnosis and biopsy if they 

had previously had a patient with melanoma and both these associations were maintained after 

adjustment for age and sex (p<0.001). 

2.3.3 Dermatologists' identification of skin lesions 

The sample of dermatologists was included for comparison purposes. The mean diagnostic 

and biopsy scores for the specialists were 10.4 (SD 1.3) and 10.3 (SD 1.2) respectively. 

Whereas the mean diagnostic score was significantly (p<0.001) higher than that of the general 

practitioner sample (8.4), the mean biopsy score for dermatologists (10.3) was not 

significantly different from the score for general practitioners (10.1). 

As would be expected, dermatologists were in general more accurate in their diagnosis of skin 

lesions (table 2.8) but their opinion of the need for biopsy was quite variable. For all lesions 

except the solar keratosis/squamous cell carcinoma in case 2 and case 7 (normal mole), more 

dermatologists than general practitioners correctly identified the need for biopsy. All 

dermatologists would have biopsied or excised the nodular melanoma (case 12), the early 

melanoma in case 3 and the SCC in case 9, but only 33.4% would have biopsied or excised 

the solar keratosis in case 2. It is likely that given the high rate of correct diagnosis for this 

lesion among dermatologists, they would treat appropriately without the need for biopsy 

(David Young, personal communication). 

Three quarters of the dermatologists correctly identified 3 of 3 melanomas and all 

dermatologists recognized at least 2 of the 3 melanomas as needing biopsy or complete 

excision (table 2.5). In contrast, only 62.5% of dermatologists diagnosed both BCCs 

correctly and again more difficulty was had with the BCC in case 10. 
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Table 2.8. Proportions (%) of dermatologists who gave correct/incorrect diagnoses and 
correct/incorrect biopsy decisions for the 12 ·skin lesions. 

correct diagnosis incorrect diagnosis 
total% total% 

case correct incorrect correct incorrect correct correct 
case diagnosis biopsy% biopsy% biopsy% biopsy% diagnosis biopsy 

early 
95.8 0.0 4.2 0.0 95.8 100.0 3 melanoma 

early 
66.7 8.3 25.0 0.0 75.0 91.7 8 melanoma 

nodular 
12 melanoma 100.0 0.0 0.0 0.0 100.0 100.0 

4 BCC 83.3 4.2 8.3 4.2 87.5 91.6 

10 BCC 50.0 12.5 29.2 8.3 62.5 79.2 

6 sec 83.3 4.2 8.3 4.2 87.5 91.6 

9 sec 91.7 0.0 8.3 0.0 91.7 100.0 

2 SKISCC 29.2 62.5 4.2 4.2 91.7 33.4 

11 
dysplastic 

naevus 62.5 29.2 4.2 4.2 91.7 66.7 

1 sebK 83.3 12.5 4.2 0.0 95.8 87.5 
normal 

5 mole 70.8 0.0 20.8 8.3 70.1 91.6 

normal 
7 mole 83.3 8.3 4.2 4.2 91.6 87.5 

BCC - basal cell carcinoma 
sec - squamous cell carcinoma 
SK - solar keratosis 
sebK - seborrhoeic keratosis 

2.3.4 Management and referral practices 

Analysis of doctors' practice of management and referral for each lesion was restricted to that 

subgroup of doctors who obtained the correct diagnosis for each lesion. Table 2.9 shows the 

percentage of general practitioners, having identified the lesion correctly, who were aware of 

the appropriate management for that lesion. Of those general practitioners who got the 

diagnosis correct, knowledge of treatment was good overall at more than 70% for all lesions, 

and greater than 80% for 10 of the 12 cases. The best was for treatment of the solar keratosis 

(case 2), where 99.3% of general practitioners recommended a suitable treatment. One must 

note, however, that almost all treatments were regarded as suitable for this lesion by the panel 

of experts. The next best knowledge of management was for case 3, an early melanoma. The 

knowledge of correct management for all melanomas recognized as such was very high at 

above 95% for all three cases. 
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Of the four general practitioners who diagnosed case 3 (an early melanoma) correctly but 

stated that biopsy (or complete excision) was not needed, all would have referred the patient to 

a specialist. For case 8, five general practitioners correctly identified the lesion as a melanoma 

and also said it did not require biopsy or surgical excision, but of these, two said they would 

manage the patient themselves by waiting and observing the lesion. For those general 

practitioners correctly identifying lesion 12 (late melanoma) all would have biopsied or excised 

it or referred the patient for diagnosis and management. 

Table 2.9 Proportion(%) of general practitioners (who got the correct diagnosis) with 
correct knowledge of management for the lesion. 

% GPs with knowledge of 
case correct diagnosis appropriate management 

3 melanoma 97.6 (498/510) 

8 melanoma 95.7 (352/368) 

12 melanoma 96.3 (551/572) 

4 BCC 85.3 (384/450) 

10 BCC 75.6 (59178) 

6 sec 82.3 (284/345) 

9 sec 94.5 (445/471) 

2 solar keratosis 99.3 (417/420) 

11 dysplastic naevus 89.2 (387/434) 

1 seborrhoeic keratosis 71.9 (312/434) 

5 normal mole 96.3 (417/433) 

7 normal mole 94.1 (465/494) 

BCC-basal cell carcinoma 
SCC-squamous cell carcinoma 
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2.4 Discussion 

This survey of general practitioners in New Zealand achieved a reasonable response rate of 

66%. The Victorian survey (247) from which this one was adapted, achieved a response rate 

of76%. 

When assessing the importance of the results presented above the limitations and positive 

features of this type of survey must be considered first. In a study which includes a major 

element of skills' assessment, there is a potential for non-response by those doctors who may 

perceive their skills to be not very good or who feel in some other way threatened. It was 

attempted to overcome this potential problem by presenting the survey in a non threatening 

way and by providing feedback to those who requested it. Nevertheless, this may still have 

biased the results. Another significant problem was the time taken to complete the 

questionnaire and this may have been a more important consideration for those not 

responding. However, as far as could be assessed, those who responded were representative 

of the total population of general practitioners. 

Several comments were received from· general practitioners concerning the difficulty of 

making diagnoses from pictures rather than real patients and also some comments about the 

quality of the photographs. The addition of case history notes and overview photographs was 

used in an effort to minimize this problem. Furthermore, it has been shown in a study by 

Perednia et al (223), in which dermatologists were asked to detect lesions from computerized 

low-resolution digital images or high-resolution photographs, that intra- and interobserver 

variability was not influenced by the type of image presented. 

This survey presented general practitioners with only 12 skin lesions representative of lesions 

commonly seen in general practice. In order to ensure their representativeness, the cases were 

selected by a panel of experts in Australia who thought the cases likely to present to a general 

practitioner. A larger number of lesions may have more accurately tested their diagnostic 

skills, but as it was, several general practitioners wrote saying the questionnaire took a 

considerable time to complete so any more cases would probably have resulted in a decreased 

response. 

Previous overseas research has been somewhat pessimistic about physicians' ability to 

recognize malignant skin lesions (241-244, 248, 249, 280). Although this study shows some 

support for those studies that found a low level of accuracy for the diagnosis of dysplastic 

naevi or non-melanocytic skin cancer (NMSC) (244, 245), the most important decision for a 

general practitioner to make is whether to biopsy or refer a skin lesion rather than necessarily 

making an accurate diagnosis. Identification of lesions as suspicious (or not) and recognition 

of the need to biopsy those suspicious lesions was high. On average, doctors correctly 
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diagnosed between eight and nine of the 12 lesions, and made an appropriate decision about 

biopsy for ten of the 12. In the Australian study (327) a 'corrected' mean for diagnostic score 

of 7.8/12 was estimated for general practitioners, where 'corrected' score meant adjusted for 

the probability that the doctor got the diagnosis right just by chance. The mean biopsy score 

was 8.9/12 and in the New Zealand study the comparable figure was 10.1112. 

For those who made the correct diagnosis, knowledge of appropriate management was also 

high. For ten of the cases, over 80% of the general practitioners described appropriate 

management and importantly, for the three melanoma cases, over 95% of the sample described 

correct management. When compared with the diagnostic ability of dermatologists, general 

practitioners did not score as highly (8.4 versus 10.4 for dermatologists; p<0.001) but there 

was no difference in the number of lesions with a correct biopsy decision. 

It was apparent from the results that some lesions were more difficult to diagnose than others, 

and that was planned in selecting the original lesions for the survey. Furthermore, this is what 

happens in real clinical practice. The two early melanomas were more poorly recognized than 

the later stage one. This may potentially be a problem for general practitioners as after public 

education campaigns encouraging earlier self recognition of suspicious lesions they are 

presented with and challenged to diagnose an increasing number of early stage (thin or in-situ) 

melanomas (230). However, nearly nine out of every ten general practitioners recognized the 

need for biopsy of all three melanomas. For the melanomas in case 3 and 12 all general 

practitioners who diagnosed it correctly would have excised or biopsied the lesion or referred 

the patient to a specialist. Two general practitioners would not have referred case 8, even 

though they suspected the diagnosis as melanoma. 

There was also considerable variability in the identification of NMSC. One particular Bee 

was identified by only 13% of general practitioners. The results suggested that sees were 

somewhat better recognized than Bees but for neither type was diagnosis very accurate. Only 

57% of general practitioners recognized the need to biopsy both Bees whereas 76.5% would 

have biopsied both sees. The same pattern of diagnosis of NMSe was found in the 

Australian study, but slightly more Victorian general practitioners than New Zealand general 

practitioners would have biopsied the NMSe (327). Dermatologists also recognized more 

sees than Bees and disagreed on the necessity for biopsy of some NMSC. 

Two other main sources of variation in skills were identified. Those general practitioners aged 

50 and over tended to have lower diagnostic and biopsy scores and those with personal 

experience of a patient with melanoma had higher scores. The assodation with age may 

indicate a greater awareness among those with more recent medical training, as the emphasis 

given to melanoma and other skin malignancies has been increasing. This predictor of 

diagnostic skill may be amenable to change through education and training opportunities for 

some general practitioners. Experience of a patient with melanoma might improve diagnostic 
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scores by increasing recognition skills or by altering the threshold at which a lesion is 

regarded as suspicious. 

It must be remembered that this survey, using photographs, remains only a proxy method for 

assessing diagnostic skills in clinical practice as it excludes the role of examining the lesion 

and comparing it with other lesions on the same patient, and it excludes asking the patient to 

return in a short period of time to see if the lesion changes. Nevertheless, the generally good 

results of this survey suggest a high degree of expertise among New Zealand general 

practitioners which is comparable to that of general practitioners in Victoria, Australia. 
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Chapter 3. 
Accuracy of the visual skin examination as a 

screening test for melanoma and other skin cancers 

3.1 Introduction 

Primary prevention would be the ideal way of controlling melanoma, but primary prevention 

is a difficult and long-term problem. The aspect of melanoma control likely to have the biggest 

impact in the short-term is early diagnosis leading to a reduction in case fatality. There is much 

evidence that early or thin melanomas have an excellent prognosis (29, 67, 80, 328). On the 

other hand, chances of metastases and death are much higher for people with thicker lesions .. 

To achieve optimal diagnosis of melanoma, several steps in this process must be considered. 

These include improving the first recognition of a suspicious lesion, improving the 

management of suspicious lesions in primary care and making appropriate use of diagnostic 

and referral services. 

Education and screening are the two means by which cancer may be detected and treated at an 

earlier stage. Textbooks (266) often distinguish between screening and early detection 

(through education) whereas in the case of skin cancer they may be inextricably intertwined as 

the lesion is external and visible (272). Education may increase early detection by motivating 

those at higher risk to seek examination for suspicious lesions (329). Screening also has the 

potential for detecting melanoma at an early stage and controlling mortality. The concept of 

screening appears to be relatively simple as it involves visual inspection of the skin but there 

are many complex scientific and public health issues involved (330). 

The major clinical objective of screening for cancer is to reduce morbidity and mortality by 

finding the cases of disease and implementing effective treatment earlier than would occur in 

the absence of screening (265). The main operational objective of screening is the application 

of a relatively simple, inexpensive test to a large number of people in order to classify them as 

likely or not to have the cancer in question (257). Proper definitions of screening are 

particularly difficult to apply in skin cancer. Broad use of the word 'screening' could apply to 

any process of examining the skin for early detection; a narrower use would distinguish 

surveillance, case-finding, mass screening, early detection, opportunistic screening, open 

access, early diagnosis and open screening. As the visual skin examination is the only tool for 

melanoma and other skin cancer screening it is possible to argue that all the above describe the 

same process. 

Visual inspection of the skin has the potential to be an ideal screening test as it is non-invasive, 

painless, inexpensive and involves no special technology. In addition, the confirmatory 
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diagnostic process, the skin biopsy, is relatively non-invasive and quick. It has been 

suggested that total skin examination has a high level of acceptability by patients (328). There 

is a potential disadvantage, however, in the amount of time involved to perform such skin 

examinations. 

Visual examination of the skin is generally regarded as an accurate means of diagnosing 

melanoma and non-melanoma skin cancer (265) but little data exists on the accuracy (the 

extent to which the observed situation reflects the 'truth') of this visual skin examination as a 

screening tool. The accuracy of a screening test can be measured by its sensitivity, specificity 

and predictive value. A good screening test has a high sensitivity (ability to detect people with 

the disease) and high specificity (ability to classify people correctly as free of disease). The 

positive predictive value (PPV) of a screening test is the proportion of people with a positive 

test who are found by diagnostic evaluation to have the disease in question. 

The sensitivity and specificity of the visual skin examination can vary considerably, depending 

on the screener and the population being screened. Reported sensitivities of melanoma 

detection have varie~ between 73% and 89%; the reported range for specificity between 92% 

and 99%, and for positive predictive value, 38% to 80% (265). Inter- and intraobserver 

variability have been estimated (242-244) in simulated situations of the diagnosis of melanoma 

but have not been measured in actual clinical situations. Sensitivity also depends on the 

characteristics of the lesions of the people coming for screening, in that initially many obvious 

cases will be diagnosed and the sensitivity will be high. This will decline with time as the 

more difficult diagnostic decisions and ambiguous lesions are left in the remaining population 

attending for screening. 

A high PPV suggests that a reasonably high proportion of the costs of a screening programme 

are being used for the detection of disease whereas a low PPV suggests that a high proportion 

of the costs are being wasted on the detection and diagnostic evaluation of false positives. The 

determinants of the PPV of a given screening examination are the sensitivity and specificity of 

the test and the prevalence of preclinical detectable disease in the population. For a test with a 

given sensitivity and specificity, the PPV increases with the prevalence of preclinical 

detectable disease. If the prevalence of undiagnosed melanoma is high then the screening test 

will have a high PPV; however ifthe disease is rare (as is the case for melanoma) the PPV will 

generally be low. 

Other measures relating particularly to the clinical diagnosis of malignancies are those of 

'diagnostic accuracy', and 'under-diagnosis' and 'over-diagnosis'. Diagnostic accuracy (DA) 

calculates the proportion of all positive clinical or histological diagnoses which were positive 

on the clinical test. It takes into account not only the cases in which the diagnosis of, say 

melanoma, was missed (false-negatives) but also those cases in which there was a clinical 

suspicion of melanoma but which were not melanoma on histological examination (false-
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positives). The concept of index of suspicion (lOS) addresses the problem of over- and under

diagnosis. That is, compared with the number of lesions that proved to be melanoma 

histologically (true +ve plus false -ve), how often was the clinical diagnosis of melanoma 

considered, both correctly and incorrectly (true +ve plus false +ve)? In the opinion of Grin et 

al (249) the lOS should be greater than 100% in the diagnosis of a potentially fatal disease 

such as melanoma. Not diagnosing some melanomas is generally considered a more serious 

mistake than removing too many benign naevi. 

Little data are available on the accuracy of the skin examination for diagnosis of melanoma or 

other skin cancers in New Zealand. At present, there is no way this could be estimated from 

the skin check or spot check days or other screening practices, as those people identified with 

suspicious lesions have to date not been followed for subsequent histology. Another way to 

look at the accuracy of the skin examination performed by both general practitioners and 

dermatologists is to mimic a clinical situation by the use of photographs of skin lesions and 

thereby estimate diagnostic accuracy, lOS, sensitivity and specificity in a non-clinical 

situation. While this method using photographs is not ideal it does give, at the least, an 

indication of screening performance. 

This chapter deals with (1) the diagnostic accuracy (DA) and index of suspicion (lOS) of 

general practitioners and dermatologists in New Zealand in the identification of melanoma and 

other skin cancers from photographs, and (2) the sensitivity and specificity of a visual 

examination as a screening test for skin cancer based on diagnoses made from photographs. 

3.2 Methods 

The methods of sample selection and the questionnaire used are as described in detail in 

Chapter 2 of this thesis. The first part of the survey used colour photographs of 12 lesions 

(two early melanomas, one late melanoma, two basal cell carcinomas, two squamous cell 

carcinomas, one solar keratosis/squamous cell carcinoma, one seborrhoeic keratosis, two 

normal moles and one dysplastic or atypical naevus) of the kind which might be seen in 

general practice. Each lesion was accompanied by a brief case description and information, 

followed by multichoice items suggesting the most likely possibilities for diagnosis, need for 

biopsy, appropriate management of the lesion and decision for referral. 

Diagnoses for each of the twelve lesions were divided into four groups: true-positive, true

negative, false-positive, or false-negative. The histological diagnosis is taken as the reference 

diagnosis (or truth) against which clinical diagnoses are to be compared. A true-positive 

diagnosis for melanoma, for example, was one in which the doctor diagnosed the case as a. 

melanoma from the picture when this was the true histological diagnosis. A true-negative 
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diagnosis was one in which the doctor diagnosed the case as not melanoma and this was 

correct. A false-positive diagnosis was one in which a diagnosis of melanoma was made but 

the lesion had a different histology. A false-negative diagnosis was one in which the doctor 

said the case was not a melanoma whereas it was in fact a melanoma. 

It is important to note that diagnoses were described as correct if that was the only diagnosis 

listed. This was done to avoid categorizing a diagnosis as correct if a doctor ticked multiple 

diagnostic boxes when they were unsure of the diagnosis. 

Using the above categories several indices relating to accuracy were calculated. Values for 

these indices were calculated using the formulae of Grin et al, 1990 (249): 

(1) diagnostic accuracy (the proportion of cases in which the doctors were correct in their 

positive diagnosis of the lesion) 

D. . (m) true+ve * 100 
Iagnostic accuracy -;o = true+ve + false+ve + false-ve ; 

(2) index of suspicion (how often the diagnosis of a particular lesion is given both correctly 

and incorrectly compared with how often the diagnosis is made histologically) 

Index of suspicion (%) true+ve + false+ve * 100· 
true+ve + false-ve ' 

(3) sensitivity (the proportion of all cases of a particular lesion that were correctly identified as 

such) 

S . . . (m) true+ve * 100 
ensitiVIty 70 = true+ve + false-ve ; 

(4) specificity (the proportion of people correctly classified as free of disease). 

Specificity(%)= true-v:u:-;~se+ve * 100; and 

(5) positive predictive value (the proportion of true positive results among all who have 

positive test results) 

Positive predictive value (%) = true+~~:+;a~se+ve * 100. 
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3.3 Results 

Each of the 595 general practitioners was asked to make diagnoses of skin disorders from 12 

different photographs, giving a total of 7140 different (but not necessarily independent) 

diagnostic decisions by general practitioners. The twenty-four dermatologists made a total of 

288 different diagnostic decisions. 

Table 3.1 shows the results for clinical diagnoses by general practitioners for melanoma and 

non-melanoma skin cancers, where diagnosis was established by the histology of the lesion. 

The results for dermatologists are shown in table 3.2. On the basis of these response 

categories, the four indices of validity were calculated separately for general practitioners and 

dermatologists for each lesion type. These results are shown in table 3.3 and table 3.4. All the 

calculations below have assumed, for simplicity, that diagnoses were independent of one 

another. While this may not be the case we were unable to examine how any interdependence 

of responses would affect our results. The results relating to each lesion are described below. 

Table 3.1 General practitioners' diagnosis for each type of lesion by histological 
confirmation of lesion. 

histologically 
clinical diagnosis confirmed histologically not total 

lesion confirmed lesion 

melanoma 1450 83 1533 

not melanoma 335 5272 5607 

BCC 528 275 803 

notBCC 662 5675 6337 

sec 816 227 1043 

not sec 374 5723 6097 

dysplastic naevus 500 402 902 

not ~plastic naevus 95 6143 6238 
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Table 3.2 Dermatologists' diagnosis for each type of lesion by histological confirmation of 
lesion. 

Clinical diagnosis Histologically Histologically not Total 
confirmed lesion confirmed lesion 

melanoma 65 1 66 

not melanoma 7 215 222 

BCC 37 2 39 

notBCC 12 237 249 

sec 43 5 48 

notSCC 5 235 240 

dysplastic naevus 23 5 28 

not dysplastic naevus 1 259 260 

Table 3.3 Indicators of accuracy for melanoma and dysplastic naevi: comparison of GPs 
and dermatologists. 

melanoma dysplastic naevi dysplastic naevi or 
melanoma 

p 
GP Derm p value GP Derm p value GP Derm value 

diagnostic 
accuracy 78% 89% 0.20 50% 79% 0.005 82% 87% 0.54 

sensitivity 81% 90% 0.31 84% 96% 0.11 91% 92% 0.87 

specificity 98% 99% 0.73 94% 98% 0.41 95% 97% 0.66 

index of 
suspicion 86% 92% 0.41 151% 117% <0.001 101% 103% 0.36 

derm - dermatologist 
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Table 3.4 Indicators of accuracy for non-melanoma skin cancer. 

BCC sec 

GP Derm p value GP Derm p value 
diagnostic 
accuracy 36% 73% <0.001 58% 81% 0.02 

sensitivity 44% 76% <0.01 69% 90% 0.04 

specificity 95% 99% 0.37 96% 98% 0.62 

index of 
suspicion 67% 80% 0.18 88% 100% 0.07 

3.3.1 Melanoma and dysplastic naevi 

On statistical testing there was no significant difference (p=0.20) in the level of diagnostic 

accuracy achieved by the general practitioners and the dermatologists in the diagnosis of 

melanoma, and the actual difference of about 10% was probably not clinically significant 

either. There was, however, a significant difference (p=0.005) between general practitioners 

and dermatologists in the diagnosis of dysplastic naevi; dermatologists achieved a diagnostic 

accuracy of 79% versus a diagnostic accuracy of 50% for general practitioners. 

General practitioners achieved a sensitivity of 81% and a specificity of 98% in the diagnosis of 

melanoma and for dermatologists it was 90% and 99% respectively. It may also be argued that 

the identification of a dysplastic naevus, as well as a melanoma, could be a positive outcome 

for a melanoma screening programme in which case the sensitivity of the screening test is 

higher at 91% for general practitioners and 92% for dermatologists. 

The index of suspicion (lOS) for melanoma for both general practitioners (86%) and 

dermatologists (92%) was lower than expected, but with no significant difference (p=0.41) 

between the two groups. However, the lOS for dysplastic naevi was greater than 100% for 

both dermatologists and general practitioners with the general practitioners having a 

significantly greater (p<O.OOl) lOS (151 %)than the dermatologists (117%). If one looks at a 

diagnosis of either melanoma or dysplastic naevi as a 'correct diagnosis' then the lOS is close 

to 100% for both groups of physicians. 
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3.3.2 Non-melanoma skin cancer 

Overall, the accuracy of the visual exam for BCC was very low for general practitioners with 

diagnostic accuracy only 36% and sensitivity 44%. In part this was due to difficulty in 

diagnosing one particular case of BCC, case 10. For this case, only 13% of general 

practitioners gave the correct diagnosis of BCC; 30% diagnosed it as an SCC. Specificity was 

high for the diagnosis of BCC by general practitioners at 95% but index of suspicion was low 

at 67%. 

Dermatologists performed somewhat better than general practitioners in the diagnosis of BCC 

with DA 73%, sensitivity 76%, specificity 99% and lOS 80%. Sixty-two percent (n=15) of 

dermatologists correctly diagnosed case 10 as a BCC. Again the next most common diagnosis 

was an sec; 20.8% (n=5) made this diagnosis. 

The diagnostic accuracy and sensitivity for SCC by general practitioners was only 58% and 

69% respectively but again some difficulty was found with one SCC, case 6. 58% of general 

practitioners gave this as their first diagnostic choice. On the other hand the dermatologists 

achieved aDA of 81%, sensitivity 90%, specificity 98% and lOS 100% in the diagnosis of 

sec. 

3.4 Discussion 

Although several new techniques are currently being developed to help in the diagnosis of 

melanoma, visual inspection is still the essential part of the diagnosis. Most medical 

practitioners believe that a visual examination accurately detects melanoma but there is little 

data to validate the visual examination as a screening tool. However, it is also recognized that 

the diagnosis of malignant melanoma can be difficult, as early melanoma in particular shares 

many features of common benign lesions. The diagnosis of melanoma depends on the 

accuracy of identification by the medical practitioner and subsequently whether biopsy or 

excision is performed for histological confirmation. It was found for New Zealand general · 

practitioners (Chapter 2), that once a correct diagnosis was made (with the exception of 

dysplastic naevus), then at least 92% of general practitioners would take the appropriate action 

for management of the lesion. 

In a study by Ramsay and Fox (242) which compared the diagnostic scores of primary care 

physicians, the physicians were shown high quality colour transparencies of skin diseases and 

asked to give the most likely diagnosis. Only the first listed diagnosis was accepted and 

differential diagnoses were discouraged. In this situation the physicians achieved a mean score 

of 88% correct for malignant melanoma and 70% for BCC. 
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Our study was similar in design to this one and we also only accepted a single diagnosis. 

Because of the way our questionnaire was designed, it was not possible to designate any one 

diagnosis listed as the 'first' diagnosis, so we took only a single diagnosis as a correct one to 

avoid physicians guessing and ticking multiple boxes. 

The results for indicators of accuracy of the visual skin examination for melanoma compare 

favourably with other published work (table 3.5), with sensitivity ranging from 48% to 97%, 

specificity more than 92%, DA 24% to 76% and PPV 28% to 84%. These studies were 

carried out using different methodologies and in many different, but predominantly clinical, 

situations. Swerdlow (279), Becker (241), McMullan and Hubener (280), Lightstone et al 

(281), Kopf et al (248), Presser and Taylor (245), Rampen and Rtimke (246), and Grin et al 

(249) retrospectively compared clinical diagnoses (made either by physicians or 

dermatologists) and histological diagnoses of melanoma and/or non-melanoma skin cancer 

made in a normal clinical situation. Cassileth et al (244} estimated sensitivity from the 

diagnosis of skin lesions from photographs and Koh et al (282) estimated sensitivity and PPV 

from people attending for screening in Massachusetts. 

Table 3.5 Validity of the visual skin examination as a diagnostic test for melanoma a 

author clinical sensitivity specificity diagnostic predictive 

&year diagnosis by accuracy value +ve 

Swerdlow, 1952(279) physician 59% 24% 28% 

Becker, 1953(241) physician 48% 29% 43% 

McMullan, 1956(280) dermatologists 51% 28% 38% 

Lightstone, 1965b(281) skin cancer spec 89% 92% 76% 84% 

Kopf, 1975(248) skin cancer spec 77% 99% 64% 80% 

Presser, 1987b(245) dermatologists 68% 

Cassileth, 1986(244) physicians 61% 

Rampen, 1988c(246) physicians 48% 42% 78% 

Grin, 1990(249) dermatologists 81% 99% 62% 73% 

Koh, 1990(282) dermatologists 97% 35-40% 

a - some values in the table are published figures and some are calculated from data presented in the papers. 
b- NMSC only 
c - based on the assumption that 'clinical suspicion rate' (62% )= IOS 
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Ramsay and Fox (242) formally tested primary care physicians and Wagner et al (243) 

assessed and compared medical students, and residents of medicine, surgery and dermatology 

in their ability to recognize skin lesions but in neither paper did the data presented allow 

calculation of any of the indicators of validity. Cassileth et al (244) tested and compared 

dermatologists and non-dermatologists in their recognition of malignant and precancerous skin 

lesions from colour slides. Whether the values on the validity of the skin examination obtained 

for each of these studies apply to screening in the general population is unknown. Koh et al 

(282) is the only published study of which I am aware that has attempted to evaluate the value 

of a visual examination as a screening tool but because screen-negative people were not 

followed up, they equated the false-negative ratewith the population incidence rate and thus 

estimated sensitivity. The values obtained in this study appear to be in keeping with screening 

test parameters for other major cancers (table 3.6). 

Table 3.6 Sensitivity and predictive value of screening tools for cancer 

Cancer Screening tool Sensitivity(%) PPV C%) 

Breast Mammography 75 18 

Colon Faecal occult blood test 69 18-50 

Cervical Pap smear 78 

Melanoma Visual skin examination 97 35-40 

From Koh et al (282) 

It can be argued that a correct diagnosis of dysplastic naevi is also a true positive outcome for 

a melanoma screenin~ programme in that a dysplastic naevus is a precancerous lesion and both 

are 'problem' lesions. It is reasonably clear (135, 139, 141, 147) that the small group of 

subjects with dysplastic naevi have a high risk of melanoma and one could expect that this 

subgroup of people, once identified and confirmed histologically, would undergo individual 

surveillance to allow early diagnosis of melanoma if it developed. If the sensitivity and 

specificity are recalculated under the assumption that a diagnosis of either melanoma or 

dysplastic naevus is a positive outcome, the screening test performed by general practitioners 

is slightly more accurate (DA 82% compared with 78% for melanoma alone), although the 

PPV is lower in this situation. Although these results are not from a real screening programme 

they give an initial indication that the visual skin examination by general practitioners may be 

accurate enough to contemplate its use as a screening test for melanoma. 

In countries with a high death rate from melanoma such as Australia and New Zealand, it 

might be expected that the index of suspicion for diagnosis in a clinical situation would be 

higher than 100%. Doctors would be expected to have a high level of suspicion of the 
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diagnosis of melanoma and make this clinical diagnosis more often than it would be 

histologically confirmed. We did not find this to be true in this study, with the index of 

suspicion below 100% for both general practitioners and dermatologists. This may have been 

affected by the participants knowing this to be a test of their diagnosis of skin lesions, and as 

such could not reflect a clinical situation. It is possible that in a study, where the respondents 

know they are being tested about skin disease and may tend to choose the 'politically correct' 

answer, one might expect the index of suspicion to be higher than in clinical practice. 

Alternatively, in a clinical situation, the physician may be so concerned about the 

consequences of making an incorrect diagnosis that the index of suspicion would be very high 

and many benign lesions removed. 

The prevalence of melanoma among our cases is artificially high at 25% (3 out of 12lesions 

were melanomas). Despite the apparent high efficiency of the diagnostic test or screening test 

in this situation, one must be careful when applying the results to unselected groups such as 

the mass screening of the general population because of the magnification of false-positive 

errors by the relatively low prevalence of melanoma in the general population. For example, if 

actual disease prevalence is 2%, then even if sensitivity and specificity are very high (99%) the 

PPV has a maximal value of 66.9% (296). Although these high prevalences are very unlikely 

in unselected populations, they may be approached or obtained by preselection of the group to 

be screened. Thus targeting a screening programme to persons of high risk will increase the 

predictive value of a positive test. 

Diagnostic accuracy and index of suspicion are also influenced by prevalence of disease in the 

population (table 3.7). Diagnostic accuracy is almost identical to the PPV when sensitivity is 

high, and becomes less than the PPV as sensitivity decreases. If the prevalence of disease is 

only 2% then even if specificity and sensitivity are 95%, the DA can reach only 27.5%. The 

lOS also depends on prevalence and on specificity; with a low disease prevalence, the lOS is 

high and as specificity decreases the lOS increases. 

Table 3.7 Dependency of PPV, DA and lOS on prevalence of disease. Specificity and 
sensitivity are fixed at 95%. 

Erevalence PPV DA lOS 

2 27.9 27.5 340 

10 67.9 65.5 140 

20 82.6 79.2 115 

50 95.0 90.5 100 

80 98.7 93.8 96.3 
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Therefore, screening for melanoma would be most effective if it was ~estricted to high risk 

groups such as those with dysplastic or atypical naevi, a positive family history, a fair 

complexion, a tendency to sunburn or a changing mole. Concentration on high and very high 

risk groups does have its limitations. Firstly, very high risk groups have to be recognized for 

intense surveillance and this identification can be an expensive exercise. Secondly, the very 

high risk group represents a small proportion of the population and, therefore, early diagnosis 

of these people will make little difference to the overall mortality from melanoma. A more 

practical approach may be having the initial risk assessment carried out, after instruction, by 

the subjects themselves followed by surveillance of those identified as high risk. There is 

some evidence (228) that screening by skin check days in New Zealand attracts a selected or 

high risk group of subjects. Of a sample of 245 people attending skin checks in Taranaki, 

New Zealand in 1991-1992, 51% reported at least one change in a mole over the previous 12 

months and 40% had 2 or more of the following risk factors for melanoma: sun-sensitive 

skin, history of severe burning, red or fair hair, being treated for skin cancer and a family 

history of skin cancer. There are as yet no comparable published figures for the New Zealand 

general population but in a household survey carried out in Newcastle and Lake Macquarie, 

NSW (224) 12% of participants had noticed one or more signs of melanoma in the previous 

year and 31% had a risk factor for melanoma including previous history of melanoma, 

previous history of skin cancer, family history of melanoma, 11 or more naevi on left arm and 

changes in naevi in the past 12 months. 

The clinical diagnostic accuracy and index of suspicion for basal cell carcinoma were 

calculated by Presser and Taylor in the USA (245). In that study the diagnostic accuracy was 

estimated to be between 64% and 70% (depending on the level oftraining of the respondent) 

and the index of suspicion was between 120% and 165%. Our estimates of diagnostic 

accuracy and index of suspicion for general practitioners were much lower than this, although 

it must be noted that the study by Presser and Taylor was based on clinical diagnosis in a 

normal clinical situation whereas in our study diagnosis was made from photographs. The 

diagnostic accuracy for dermatologists in our sample was comparable to Presser's study at 

73% but again the index of suspicion for dermatologists in our sample remained low. When 

looking at the accuracy of diagnosis of BCC for a screening programme the sensitivity was 

low for both general practitioners and dermatologists. These results for sensitivity are well 

below the levels required for an adequate screening programme. Similarly, for squamous cell 

carcinoma, the indices of accuracy obtained in this study were not high enough to warrant the 

use of a visual skin examination by general practitioners for screening for SCC in New 

Zealand. 

When one looks at the diagnostic accuracy of melanoma in this study, dermatologists and 

general practitioners performed with a very similar degree of accuracy. This level of accuracy 

implies there is a potential value for simple screening or skin inspection by general 



111 

practitioners rather than requiring the few dermatologists in New Zealand to carry out 

inspections of the skin. However, a significant number of melanomas would not be diagnosed 

clinically prior to biopsy. Provided that these lesions do indeed go forward to biopsy, as we 

have reported previously (250), this is not necessarily a problem, as appropriate action would 

usually be taken after a histological diagnosis of melanoma. 

Therefore, on the basis of this study, using a proxy measure of the diagnosis of skin lesions 

using photographs, it is suggested that visual examination of the skin undertaken by either a 

general practitioner or dermatologist has the potential to be a useful test when screening for 

malignant melanoma but not when screening for Bees or sees. This is only a first step 

towards considering the development of a screening programme for melanoma, but without 

estimates of the accuracy of the skin examination, a screening programme could not be 

proposed. 

It might still be possible to improve the accuracy of the visual skin examination if education 

campaigns about melanoma and other skin cancers aimed at general practitioners and medical 

students take into consideration the changing pattern of presentation of melanoma. Early 

diagnosis of melanoma leads to improved survival and general practitioners are now often 

expected to diagnose the thinner, in-situ lesions before they have developed the complete 

clinical picture of melanoma. To make these earlier diagnoses is difficult. Education for 

physicians about the signs and symptoms of melanoma must reflect these changes in the 

presentation of melanoma and emphasize the diagnosis of early lesions. 
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Chapter 4. 
Screening practices and the detection of melanoma by 

general practitioners in New Zealand 

· 4.1 Introduction 

As primary care providers with access to a large proportion of the population, general 

practitioners are ideally placed to undertake the task of cancer prevention. Primary care 

provides access to almost all the population and general practice registers could provide an 

ideal basis for the provision of cancer screening (331). It was estimated that in 199111992, 

between 78-89% of New Zealanders had visited their general practitioner at least once in that 

year (332). An increasing proportion of general practitioners consider health promotion and 

disease prevention to be an integral part of primary care, so these visits provide physicians 

with several opportunities for cancer risk reduction and detection through screening and 

education. However, belief that disease prevention is an important and integral part of the 

practitioner's role does not necessarily mean that they engage in such behaviours (333). There 

are concerns about how well general practitioners use these opportunities for cancer 

prevention or follow guidelines for screening and early detection. There is evidence from other 

countries (334, 335) that recommendations about preventive practices are incompletely 

followed by primary care physicians, in that there appears to be a widespread persistence in 

carrying out traditional practices no longer recommended and a failure to adopt new 

recommendations. 

Cancer screening should not be undertaken unless a reduction in mortality can be shown, and 

it is known to be worth the costs both to individuals and to the health service. The uncritical 

advocacy of health promotion and screening, in which any intervention is justified on the 

grounds that it might prevent illness or improve health, is neither scientifically nor ethically 

valid (331). Screening has the potential to do more harm than good so it is essential that the 

overall benefit from screening is outweighs the associated risk. Insisting on unnecessary and 

unproved procedures is likely to bring screening into disrepute. It has been suggested that 

facilitating unproven procedures is as easy as facilitating those shown to be effective (331). If 

screening for a particular cancer is shown to be justified, should it be applied on a large or 

population scale? This is not an easy question in relation to general practice and points to the 

difference between mass screening of an asymptomatic population, and case detection in 

asymptomatic people seeking a routine health check from a general practitioner (336). 

Recommendations for cancer screening change over time as more scientific evidence becomes 

available so in this chapter I shall discuss the recommendations published in the years 
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preceding this general practitioner survey as being the most relevant to the population 

surveyed. 

There is strong evidence for the benefits of cervical screening (317, 337) and mammographic 

screening for women over 50 years old (338, 339). In contrast, the efficacy of faecal occult 

blood testing for colorectal cancer (340), screening for prostate cancer (341), screening for 

melanoma (271), and breast and testicular self-examination (342, 343) is far less certain, and 

mass screening for these malignancies is not usually justified on the current scientific 

evidence. However, screening of the individual is part of the usual health check and an 

integral part of health maintenance. For this reason the Australian Cancer Society, in 1985 

(336), set out guidelines for what was reasonable practice in cancer detection when a person 

requested a 'health check'. It was recognized by the Australian Cancer Society that the 

scientific basis for some of the recommendations was weak and the evidence incomplete. 

Briefly, the recommendations were as follows: 

Colorectal cancer 

Breast cancer 

Cervical cancer 

Melanoma 

- digital rectal examination (PR) 

- annual faecal occult blood (FOB) for patients over 40 years who 

request one and other high risk groups. 

- referral for colonoscopy I sigmoidoscopy for very high risk patients. 

- breast self-examination (BSE) monthly over 25 years old. 

-breast examination (BE) by a health professional opportunistically. 

- annual mammography for women over 50 years and those at high 

risk. 

- annual Pap smear for all women who have been sexually active. 

- annual Pap smear and pelvic examination for post menopausal 

women to age 65. 

- annual skin examinations or 6 monthly examinations in high risk 

groups. 

- inspect sun-exposed skin of elderly patients opportunistically. 

- advise about sun exposure. 

In 1985 a New Zealand working group was invited by the Department of Health and the 

Cancer Society to make recommendations on cervical screening (344). These 

recommendations were reviewed in 1991 (345) and few changes were made to the original 

recommendations. It was recommended that all women between the ages of 20 and 70 years 

should be offered screening by cervical smear. If the first smear was negative it should be 

repeated within one year, and screening thereafter should be every three years provided the 

screens remained negative. Excluded from these recommendations were women who had 

never had sexual intercourse or who had had a hysterectomy with complete removal of the 
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cervix for a benign condition. The taking of cervical smears would continue to be provided by 

general practitioners and family planning clinics. 

Mammographic screening was recommended in 1988 by a working group at the invitation of 

the Cancer Society and the Department of Health (346). In this report it was stated that this 

offered the best opportunity for a reduction in deaths from breast cancer: perhaps by 30% in 

women aged over 50 years. However, at this time it was also recommended that routine 

mammographic screening be delayed until pilot screening programmes had been established 

and assessed. These mammographic pilot programmes started in Waikato in November 1990 

and Otago in September 1991. 

Early diagnosis is the aspect of melanoma control likely to have the largest benefit in the short 

term. A Canadian study (240) showed that the greatest delay in treatment of melanoma 

occurred before the first visit to a doctor, and that many lesions were first noticed by a lay

person, usually a family member. Because successful early detection of melanoma depends on 

individuals noticing changes in their skin, a high level of public knowledge is essential (62). 

General practitioners may be ideally placed to reinforce the public education messages and 

maintain high public awareness. 

In 1985 in the USA, Friedman et al (347) wrote that "A complete annual examination of the 

skin by a physician is recommended for everyone, supplemented by monthly self

examinations by the patient. Patients with a personal or family history of malignant melanoma, 

as well as those with dysplastic naevi or any of the other risk factors, should have more 

frequent examinations by both their physicians and themselves." Recommended screening for 

skin cancer is by whole body examination (293). This recommendation for annual complete 

skin examination has been criticized by Elwood (348), stating that " .. .it was unjustified 

without information on its validity, reproducibility, and ill effects such as unnecessary 

biopsies or anxiety .... " In contrast to the USA recommendation above, general population 

screening by skin examination is not recommended by the Canadian Task Force on the 

Periodic Health Examination (349) or the US Preventive Services Task Force (350). The 

Australian Cancer Society in 1985 (336) did not recommend to the general public that they be 

regularly screened for melanoma but encouraged general practitioners to look at the skin of 

their patients when examining them for something else. 

In an article written by Elwood et al in 1988 (262) and again in the report of the Cancer 

Society of New Zealand in 1993 (62), mass screening for melanoma was not recommended 

for New Zealand. Neither was carrying out a major programme to identify high risk subjects 

in New Zealand recommended, but it was suggested that follow-up and surveillance for early 

melanoma could be justified for people who had both a strong family history of melanoma and 

multiple dysplastic naevi. 
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The study discussed in this chapter was performed to give an outline and description of the 

range of screening practices available in general practice and to describe the methods used for 

the early detection of melanoma by general practitioners. This information was collected 

predominantly so that more appropriate questions about screening exposure and diagnostic 

procedures could be asked of participants in the subsequent case-control study of screening 

for melanoma. It was not intended that the results from this sample would be generalizable to 

the population of general practitioners in New Zealand. On the contrary, this biased sample 

probably represents the upper end of the range of screening practices, in terms of frequency, 

methods used and quality, which are actually carried out by general practitioners in New 

Zealand. 

4.2 Methods 

As part of the study reported in Chapter 2, general practitioners were asked if they were 

willing to participate in further research about melanoma. Of those general practitioners who 

indicated they were willing to cooperate with further research (391 of the 595 who completed 

the questionnaire), a random sample of 50 was chosen. These practitioners were phoned and 

arrangements made for a telephone interview of their screening practices. Forty-nine 

interviews were completed; one general practitioner could not be contacted despite repeated 

telephone calls. 

The structured telephone interview included questions about screening practices in general and 

specifically for melanoma, beliefs about screening for melanoma, management practices for 

suspicious lesions and high risk patients, involvement in skin check days, post-graduate 

training in dermatology and how important a problem they regarded melanoma as being. In 

order to keep the questionnaire short and to avoid repetition, the information gathered by this 

questionnaire was a.'llalgamated with some of the information collected from the same subjects 

as part of the larger skin lesion survey discussed in Chapter 2. 

4.3 Results 

4.3.1 Profile of respondents 

From the original595 general practitioners who responded to the survey on the diagnosis of 

skin lesions, 66% (391) agreed to participate in further research on melanoma. The 

characteristics of these doctors are shown in table 4.1. Of the 391 doctors, 68% of those 

practitioners who had ever had a patient with melanoma agreed to participate whereas 53% of 
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those with no previous patient with melanoma agreed. More of the younger doctors agreed to 

participate in this screening survey than older doctors, from 78% of those aged 29 years or 

younger, to 53% of those aged 50 years and over. Willingness to participate did not appear to 

be associated with sex, post-graduate experience in dermatology or whether they were in a 

solo or group practice. When the respondents were grouped according to performance in the 

identification of skin lesions study (Chapter 2) there were differences among the groups in the 

proportions willing to participate, but there was no consistent linear trend with either the 

diagnostic or biopsy score. 

Table 4.1 Characteristics of general practitioners willing to participate in further melanoma 
research. 

Willing to participate in in 
Characteristic further research 

n % 

had patient with melanoma yes 349/512 (68) 

no 40/76 (53) 

age <30 years 14/18 (78) 

30-39 years 183/259 (71) 

40-49 years 119/176 (68) 

>49 years 751141 (53) 

sex female 841126 (67) 

male 305/463 (66) 

postgraduate experience yes 43/68 (63) 

no 348/525 (66) 

work hours full-time 298/435 (69) 

part-time 671110 (61) 

locum 22/39 (56) 

type of practice solo 103/161 (64) 

two doctors 97/154 (63) 

three doctors 65/91 (71) 

four doctors 48/74 (65) 

five or more doctors 64/90 (71) 

diagnostic score (see Chapter 2) 1, 2 or 3 out of 12 516 (83) 

4, 5 or 6 out of 12 54/86 (63) 

7, 8 or 9 out of 12 185/310 (60) 

10, 11 or 12 out of 12 147/193 (76) 

biopsy score (see Chapter 2) 1, 2 or 3 out of 12 112 (50) 

4, 5 or 6 out of 12 515 (100) 

7, 8 or 9 out of 12 991164 (60) 

10, 11 or 12 out of 12 286/424 (68) 
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Of the 391 general practitioners who agreed to participate in further melanoma research a 

random selection of 50 was made. Forty-nine of the 50 were interviewed for this survey. 

Differences between the demographic characteristics of the small general practitioner sample 

(n=49), the large sample (n=595) and the reference population of currently practising general 

practitioners are shown in table 4.2. There were 14 women and 35 men; two practitioners 

were less than 30 years old, 23 were between 30 and 39 years of age, 14 were aged 40-49 

years and ten were 50 years and over (table 4.2). In addition, 15 were in solo practice, 17 in a 

two doctor practice and 17 in a practice with three or more general practitioners. Eleven 

general practitioners had been in practice for less than 5 years, 11 for between five and nine 

years, 15 between 10 and 15 years and 12 for more than 15 years. 

Table 4.2 Demographic characteristics of the general practitioner survey sample with 
reference to the large sample from which they were drawn and the total population of 
currently practising general practitioners. 

small large GP reference 
GP survey sample population 

n (%) (%) (%) 

sex male 35 (71.4) (78.6) (78.4) 

female 14 (28.6) (21.4) (21.6) 

age in years <30 2 (4.1) (3.0) (3.6) 

30-39 23 (46.9) (43.6) (42.3) 

40-49 14 (28.6) (29.6) (26.6) 

>49 10 (20.4) (23.7) (27.6) 

work hours full-time or locum 35 (71.4) (81.2) (81.4) 

Eart-time 14 (28.6) (18.6) (18.6) 

4.3.2 Practice management and cancer screening practices 

Of the general practitioners surveyed, almost 70% (79% of group practices and 47% of solo 

practices) had a register by which patients could be searched on the basis of age and/or sex 

(age-sex register), 14% had a register for searching on the basis of disease (disease register) 

and 24.5% had a recall system for patients with melanoma (table 4.3). 
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Table 4.3 Number (%) of general practitioners who use the following methods of patient 
classification in their practice. 

age-sex register 

disease register 

at risk register 

recall system for: melanoma 

family history melanoma 

dysplastic naevi 

multiple naevi 

n (%) 

34 (69.4) 

7 (14.3) 

16 (32.7) 

12 (24.5) 

3 (6.1) 

6 (12.2) 

1 (2.0) 

Forty-seven of the forty-nine general practitioners said they did some form of cancer screening 

in their practice: two general practitioners did no screening for cancer at all. Of these 47 

practitioners, 46 screened for cervical cancer, 42 screened for breast cancer, nine screened for 

colon cancer, six screened for prostate cancer and 45 said they screened for melanoma. The 

proportion of general practitioners screening for melanoma did not appear to be associated 

with the age of the general practitioner or whether they had had a previous patient with 

melanoma. The methods used for screening each cancer are shown in tables 4.4 and 4.5. 
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Table 4.4 Screening procedures of those general practitioners who do any form of 
screening (n=47). 

cancer n (%)screening method of screening n(%)a 
for this cancer 

cervix 46 (97.9) GP recall system 40 (87.0) 

opportunistic screen 10 (21.7) 

national programme 8 (17.4) 

breast 42 (89.4) opportunistic BEb 24 (57.1) 

recall for BE 5 (11.9) 

BE with smear 2 (4.8) 

mammogram 21 (50.0) 

education/other 11 (26.2) 

colon 9 (19.1) FQBC 3 (33.3) 

colonoscopy 3 (33.3) 

prostate 6 (12.8) opportunistic PRd 3 (50.0) 

PSAe 1 (16.7) 

melanoma 45 (95.7) see table 4.5 

a- general practitioners may use multiple screening methods so does not necessarily sum to 100%. 
b - BE - breast examination 
c - FOB - faecal occult blood test 
d - PR - digital rectal examination 
e - PSA - prostate specific antigen 

4.3.3 Detection of melanoma 

Well over half the general practitioners (74% of male general practitioners and 57% of female 

general practitioners) had had a patient with melanoma in the year preceding this survey, but 

44 doctors (90%) had personally dealt with a melanoma patient at some time: one general 

practitioner could not remember. Ten of these 44 practitioners estimated that they had only 

diagnosed and/or treated one melanoma patient in the previous year, 16 general practitioners 

had diagnosed two melanomas and seven general practitioners had diagnosed three or more 

melanomas within the last year. 
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Table 4.5 Melanoma detection strategies of general practitioners who say they screen for 
melanoma (n=45) 

numbers of 
n (%) ofGPs not GPs 
carrying out applicablea examining 

GrouEs of Eatients screened. this strategi: all skin 

i) categories from open-ended questions 

by patient request 16 (35.6) 7 of 16 

skin check days 9 (20.0) 3 of9 

part of general health check-up 5(11.1) 2of5 

everybody in practice 4 (8.9) 2of4 

family history of dysplastic naevi 1 (2.2) 1 of 1 

ii) categories given by researcher 

previous history of melanoma 38 (84.4) 1 (2.2) 32 of38 

dysplastic naevi (DN) 23 (51.1) 1 (2.2) 16 of23 

family history of melanoma 9 (20.0) 28 (62.2) 7 of9 

screen family of patient with DN 9 (20.0) 1 (2.2) 8 of9 

screen family of melanoma Eatient 4 (8.9) 7 (15.6) 4of4 

a - For explanation of not applicable, see text. 
N.B. Some general practitioners used more than one procedure and examined different body parts for different 
groups of patients so numbers do not sum to 45. 

The fir~t group of strategies in ta~le 4.5 were _answers provided by participants for open-ended 

unprompted questions about melanoma screening. Sixteen general practitioners (36% of those 

who perform any screening for melanoma) screened at the request of the patient and of these 

general practitioners, seven would examine all skin, two would look at spots only and two 

would look at the upper body only. Nine general practitioners (20%} mentioned participating 

in skin check days as a strategy they used for melanoma screening. 

The second listed group of melanoma detection strategies in table 4.5 were explicitly asked 

about in the questionnaire. General practitioners who are listed in the not applicable column are 

predominantly those who had no patient with melanoma or no patient with dysplastic naevi. 

The 28 general practitioners who could not screen people with a family history of melanoma, 

could not do so because they never asked if their patients had a family history of melanoma. 

Those who were unable to screen the families of melanoma patients could not do so for 

various reasons, such as other family members not belonging to the same practice as the 
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melanoma patient. Of the 38 general practitioners screening patients with a previous history of 

melanoma, 31 would screen at least annually and 2 would do so only at the patient's request. 

Forty-three general practitioners said they carried out some form of opportunistic screening for 

melanoma usually because they saw something suspicious or unusual on the patient (24 

general practitioners) or because the patient requested an examination (15 general 

practitioners). 

Nineteen general practitioners (42% of those who screen for melanoma in any way) said that 

they started screening for melanoma because of publicity about this cancer and eight (18%) 

said they started screening because of the high incidence of melanoma in New Zealand. 

General practitioners' estimation of the number of patients that they screened each month for 

melanoma was quite variable. Nineteen doctors (42%) estimated they screened fewer than ten 

people per month, seven general practitioners (16%) thought they screened between ten and 

twenty people a month and 18 ( 40%) thought they screened more than 20 per month for 

melanoma. 

About 29% of general practitioners (n=l4) recommended self-screening or skin checks by a 

family member to all patients: 12% (n=6) never recommended self-screening or skin 

examinations by a relative; the remainder recommended it to certain patients only, such as 

those with a previous history of melanoma or particularly anxious patients. All general 

practitioners aged 35 years or less and all female practitioners recommended self-screening or 

skin examinations by a family member to at least some patients. 

4.3.4 Management of suspicious skin lesions 

All general practitioners said they performed skin biopsies. Most general practitioners would 

excise or biopsy suspicious skin lesions; only five (10%) said they would refer most lesions to 

a specialist. Twelve general practitioners (24%) said they would excise only easy or obviously 

benign lesions; 25 (51%) said they would refer only very suspicious or obvious melanomas or 

lesions difficult to remove. When carrying out skin biopsies of suspicious lesions, almost all 

general practitioners said they would completely excise the lesion; one would do a shave 

biopsy and one would do a partial excision. Almost all general practitioners (84%) said that 

once they had identified a suspicious lesion on a patient they would carry out a complete skin 

examination at the same time, mainly to see if other lesions were present. Forty-six general 

practitioners (94%) stated that at some time they would refer a patient for biopsy and 

examination by a dermatologist, general surgeon or plastic surgeon; one general practitioner 

said that he had never needed to refer a patient for a skin lesion. 
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4.3.5 Knowledge, beliefs and advice about screening for melanoma 

Although 45 general practitioners said they performed some kind of melanoma screening, only 

29 (59%) said they knew of evidence suggesting that screening for melanoma was of use. 

They were not asked to specify what this evidence was. 

Most general practitioners said they gave advice to patients about melanoma prevention and 

detection, and in particular, about sun care (table 4.6). Some practitioners gave many different 

types of advice so the totals do not sum to 49. However, many general practitioners gave no 

advice to ,groups of patients known to be at higher risk of developing melanoma. Thirty-five 

general practitioners (71%) said they provided educational material about melanoma in the 

waiting room; one doctor didn't know. 

When asked explicitly about participation in skin check days, many general practitioners had 

performed skin examinations during these days. The proportions increased with age from 31% 

of general practitioners less than 35 years old, to 58% of those aged over 45 years. Fifty

seven percent (20/35) of male general practitioners and 29% (4114) of female general 

practitioners had done skin examinations during skin check days. 

Table 4.6 Advice about melanoma prevention and detection given by general practitioners 
to various categories of patients. 

general advice if advice if advice if 
advice have family have have 
about history of previous dysplastic 

melanoma melanoma melanoma naevi 

category of advice given n n n n 

sun care 38 16 16 12 

self checks of skin 5 10 9 11 

show GP if concerned about spot 11 11 14 14 

watch for changes in skin lesions 11 7 10 10 

be aware of high risk 0 8 8 5 

get regular GP skin checks 0 4 12 11 

photograph lesions 0 0 0 3 

none 3 15 7 5 

With regard to post-graduate training or further experience of dermatology, five general 

practitioners (10%) said they had further training in dermatology either as part of a family 

medicine training programme or as a registrar in dermatology. Ten practitioners (20%) had 
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attended talks about melanoma from a dermatologist (four general practitioners) or from a 

surgeon (one general practitioner) or through the Continuing Medical Education programme 

(two general practitioners). Three general practitioners (6%) stated they had been involved in 

educational material (including a newspaper article) about melanoma for patients or the public. 

Finally, general practitioners were asked where they would rate melanoma as a medical and 

public health problem on a scale of 1 to 9 (with 9 being extremely important). Five rated it as 

1, 2 or 3 (at the low end of the scale of importance), 22 practitioners rated it 4, 5 or 6 

(moderate importance) and 23 practitioners rated it 7 or more (an important problem in New 

Zealand) (figure 4.1). When asked the same question about the importance of screening for 

melanoma in New Zealand, seven rated it as 1, 2 or 3 (low importance), 20 practitioners chose 

4, 5 or 6 (of moderate importance) and 22 chose 7, 8 or 9 (very important) (figure 4.1). 

Figure 4.1 Frequency of general practitioner responses to the importance scale for 
melanoma or melanoma screening in New Zealand. 
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4.4 Discussion 

This study relied for its information on self-reports of screening and diagnostic practices, 

experience and attitudes by general practitioners in a telephone survey. The self-reports were 

not validated by medical record review. Some caution is required in the interpretation of self

reported practices like this as they can be influenced by a desire to provide acceptable answers 

which may not necessarily reflect actual management. Although some screening tests 

described above are not in fact recommended they may be seen as desirable practices for 

general practitioners to carry out. This is likely to have resulted in an overestimate of the 

frequency of screeDing from this sample. It has been shown before (351) that self-report of 

preventive behaviours such as cervical screening, tends to over-estimate these procedures. 

However, this survey was not intended to be generalizable to all general practitioners in New 

Zealand. It was performed to give an indication of the range of screening practices available in 

general practices and in particular, melanoma screening and detection. 

The original larger survey of general practitioners in New Zealand (see Chapters 2 and 3) 

achieved a response rate of 66% and a sample size of 595 completed interviews. Of these, 391 

(66%) were willing to be involved in further research about melanoma. It is likely that these 

general practitioners are different in many ways from the remainder of the general practitioners 

who were not prepared to participate in further research. We know that these 391 general 

practitioners are more likely to be younger, to work full-time and to have experience of a 

patient with melanoma than the remainder of the general practitioners. It is also possible that 

they are more likely to have an interest in melanoma or research in general. Therefore, it is 

expected that this sample represents the upper end of the range of screening practices, in terms 

of frequency, methods used and quality, which are actually carried out by general practitioners 

in New Zealand. 

Before this general practitioner survey, comprehensive guidelines for cervical cancer screening 

(in 1985 and 1991) and breast cancer screening (in 1988) had been published for New 

Zealand. For cervical cancer screening it was recommended that every sexually active woman 

be offered screening by cervical smear at least every three years. Yet by the end of 1992, three 

general practitioners in this sample (all full-time general practitioners) did not offer cervical 

screening to any woman (table 4.4). For breast cancer the guidelines recommended that 

routine screening be delayed until after the establishment and assessment of the pilot 

mammographic screening programmes. Twenty-one of the 49 general practitioners said they 

were offering screening mammograms to their patients (table 4.4). It is possible, because of 

misunderstanding about the definition and use of screening tests (11 general practitioners 

included education as a method of screening for breast cancer), that these general practitioners 

were in fact offering diagnostic mammograms rather than screening mammograms, but it was 

not possible to differentiate these procedures in the analysis of the survey. 
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Although screening for prostate cancer has not been recommended in New Zealand, six 

general practitioners said they performed some type of screening for this cancer (table 4.4). In 

a study in Oklahoma, USA in 1995 (352) (after the start of the recent public upsurge of 

concern about prostate cancer) it was found that although the literature has not shown the 

benefits of prostate cancer screening, most Oklahoma family physicians would screen a 

healthy 65-year old man for prostate cancer, either by a PSA (prostate specific antigen) test or 

a rectal examination. These physicians also believed that the patients' mortality and morbidity 

were decreased by early identification of prostate cancer. 

Screening for colorectal cancer has not been advocated in New Zealand although nine general 

practitioners in this study screened for colorectal cancer by faecal occult blood (FOB) or 

colonoscopy (table 4.4). In the original Canadian task force report in 1979 a FOB test was 

recommended for every patient over 45 years but in 1989 it changed its opinion and stated that 

there was insufficient evidence to recommend inclusion or exclusion of such testing. 

Australian guidelines for general practitioners in 1985 recommended colorectal cancer 

screening for patients over 40 years old. 

Case-finding is the detection of an abnormality by general clinical examination when the 

patient presents for some other reason. It can make a major contribution to early diagnosis. In 

Queensland, Australia, 23% of melanomas were detected by a doctor before the patient 

initiated action (353). Screening for melanoma, another component of early diagnosis, could 

be defined as any process of examining the skin for early detection of disease, as the visual 

skin examination is the only screening tool available. The external and visible nature of skin 

cancer makes early detection through education and screening very difficult to separate (252). 

Professional education of health professionals should optimize accurate visual screening, but 

even in this small and probably motivated sample, only five general practitioners said they had 

further training in dermatology and only ten practitioners had attended talks about melanoma. 

There is considerable support (291, 354, 355) for total skin examination rather than localized 

inspection of, for example, sun-exposed areas of skin, for the early detection of melanoma. 

Many melanomas occur on body areas which may be difficult to inspect, such as the back, 

backs of legs and scalp and these will only be identified with a complete skin examination. 

There have been fears of negative patient reaction to undressing completely for a skin 

examination but in at least one study (294) this did not appear to be a significant problem. This 

survey found that general practitioners often did not do a complete skin examination even 

when they said they were screening for melanoma (table 4.5). However, it is recognized that, 

because of the additional time involved, a total skin examination may significantly increase 

physician workload. Integration of methods for the early diagnosis of melanoma into a routine 

physical examination by general practitioners may be the best strategy for reducing melanoma 

morbidity and mortality, provided that the physicians can make rapid and accurate assessments 
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of skin lesions (252). The accuracy and management of skin lesions by general practitioners in 

New Zealand has already been discussed in Chapters 2 and 3. 

Doctors should take opportunities for skin examinations when patients present for other 

reasons (356). In this survey 43 general practitioners said they performed some kind of 

opportunistic screening, 24 of them because they saw something unusual or suspicious on the 

skin of the patient, and 15 at the patient's request. Unless the patient request was for a general 

health or cancer check this is not really screening but, depending on the specific situation, 

diagnosis or case-finding. 

Doctors in primary care are in an ideal position to reinforce public education messages and 

maintain high public awareness of preventive and early diagnostic strategies. Well over half 

the general practitioners in this survey gave some general advice to their patients about 

melanoma and sun care, and many gave more specific advice to high risk patients (table 4.6). 

Many also said they provided educational material about melanoma in the waiting room, 

although there was no way of knowing if this was easily assessable and read by patients, and 

three had been involved in educational material about melanoma for the public. 

Skin check days are another informal approach to the early diagnosis of melanoma in New 

Zealand, although little analysis of their effectiveness has been done (62). These have been 

provided voluntarily with considerable enthusiasm, at least in the initial years. Just over half 

the practitioners in this sample had performed skin or spot examinations during skin/spot 

check days. 

In a Queensland, Australia study of screening for cancer by general practitioners in 1994 

(357), skin cancer screening was given a low priority. This was attributed to the inconsistency 

among Australian guidelines for skin cancer screening as well as the absence of proof of the 

efficacy of this procedure in reducing mortality. It was interesting to note that in this New 

Zealand survey 45 practitioners carried out some type of melanoma screening, but of these, 

only 29 said they knew of evidence suggesting that screening for melanoma was of benefit. 

Doctors were not asked to elaborate on or specify this evidence of screening benefit. So 

although 16 general practitioners were not aware of any benefit from screening, they still 

believed they should screen for melanoma. It would be interesting to investigate how general 

practitioners view risks of screening procedures or how they assess the risks versus benefits 

and how they provide this information to their patients. 

No studies have yet shown a mortality improvement from mass screening for melanoma. 

However, certain high risk groups such as first degree relatives of melanoma patients and 

patients with a previous melanoma, are much more likely to be diagnosed with melanoma than 

the general public, and several organizations and publications, prior to 1992 when this survey 

was carried out, recommended surveillance for these high risk groups (262, 302, 350). Many 
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general practitioners in this sample did not offer any advice or even attempt to identify all these 

high risk groups within their practices (tables 4.5 and 4.6). 

Another approach to melanoma control which may have potential is that of self-screening, 

whereby the public is encouraged to systematically examine their skin. Several studies (158, 

161) have shown that a simple method of risk assessment, based on a limited skin 

examination by a lay person, or self-reporting, may be as useful at identifying high risk people 

as a dermatologist or specialist examination. However, there is not a great deal of information 

on the accuracy of self-screening for use on a large scale. 

Although in this survey it was not possible to compare how general practitioners ranked the 

importance of melanoma versus other disorders in general practice, it is interesting to note that 

most general practitioners in this sample thought melanoma and screening for melanoma an 

important medical and public health problem in New Zealand. From this very small sample of 

probably motivated and interested general practitioners, there appears to be a need for 

education in the area of cancer screening and early diagnosis at the primary care level. It is 

essential that general practitioners have a clear understanding of cancer risk within different 

patient groups and the actual extent to which the outcome may be modified by early diagnosis, 

screening and subsequent treatment. It has been recommended (221) that medical education 

programmes in Australia should emphasize the role of the general practitioner in detecting 

people at high-risk within day-to-day practice, emphasize the importance of opportunistic 

screening, and also the development of selective screening for high-risk individuals. Although 

there has been a general feeling among some health professionals that under-utilization of 

screening tests has resulted from patient barriers such as expense, discomfort and fear of the 

results (358), in some studies (359, 360) it appears that patients are quite willing to have these 

tests if their general practitioner advises them to do so. Lack of simple protocols to follow and 

the enormous variation of screening guidelines among (and within) countries cannot help the 

general practitioner when deciding whether to screen an individual for a certain cancer. 

It would be interesting to repeat this survey on a wider sample of general practitioners to see 

what is happening now, after the introduction of the national cervical screening programme, 

the pilot mammography screening programmes and the recent publicity surrounding both 

melanoma and prostate cancer and screening for these cancers. 
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Chapter 5. 
Histological and clinical characteristics of melanoma 

5.1 Introduction 

Evaluation of the overall impact of prevention and early diagnosis programmes on melanoma 

outcome is important and requires, as a source of essential baseline data, a complete and 

accurate registry of melanoma in New Zealand. Furthermore, depth distribution is the best 

indicator of the effectiveness of melanoma control programmes, the most appropriate measure 

of promptness of diagnosis and the best predictor of future mortality, but this information has 

not been routinely collected and is thus incomplete for New Zealand. Several studies of the 

incidence and depth distribution of melanoma in localised areas of New Zealand have been 

published (59, 60, 361) but these were often limited by incomplete case ascertainment. 

Recent analyses (13, 42) of melanoma trends in New Zealand have been based primarily on 

data from the Cancer Registry. However, it is thought likely (58) that there was considerable 

under-reporting of melanoma by the New Zealand Cancer Registry prior to the Cancer 

Registry Act 1993. The Cancer Registry, until July 1994, was based predominantly on 

records from public and private hospitals, and so would have missed many melanomas 

excised in private or in general practice. 

A report on the incidence and depth of malignant melanoma in four regions of New Zealand 

from 1987-1989 (59) has been of interest as it suggested a much higher incidence rate of 

melanoma than had previously been estimated from the New Zealand Cancer Registry data. 

However, it was recognised by the authors that this study had some limitations. Firstly, the 

estimated yearly melanoma incidence rates were extrapolated from eight months of data 

collection (predominantly over spring and summer) although it was known that melanoma 

presentation and diagnosis varied with season of the year. Secondly, the data obtained were 

anonymous and therefore multiple primaries, re-excisions and recurrences could not be 

completely identified. 

Survival from and often management of malignant melanoma is based on both clinical and 

histological prognostic factors. For example, in some studies (84, 85) women have been 

shown to have a significantly better prognosis than men after adjustment for many other 

factors. Other clinical factors of prognostic importance include the patient's age and the body 

site location of the primary tumour (74, 79, 101). 

Although clinical features are important, some morphological variables remain the most 

significant factors predicting disease outcome (123). Histological factors of major prognostic 

value are those measuring tumour thickness (80) and the anatomical level of invasion (67). 
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Other histological features regarded as of prognostic value are ulceration, vascular invasion, 

mitotic rate, inflammatory reaction, and regression (see Section 1.4 and table 5.1). The 

description of these factors, and their association with survival may also help elucidate 

relationships of biological interest and give clues to aetiology. 

Table 5.1 Prognostic factors in malignant melanoma 

major 

minor 

histological factors 

tumour thickness in mm 

level of invasion (particularly thin tumours) 

ulceration 

vascular invasion 

inflammatory response 

microsatellites 

mitotic rate 

regression 

histological classification 

clinical factors 

sex of patient 

body site of lesion 

stage of disease 

age 

associated naevus 

Therefore, it was of interest to repeat and extend previous work on melanoma in New 

Zealand, but this time with complete ascertainment of melanoma cases in three geographical 

areas of New Zealand, in order to describe a wide range of clinical and histological 

characteristics and prognostic factors for melanoma. 

In this study of 599 primary cutaneous malignant melanomas without any follow-up, it was 

not possible to investigate the relationship of postulated prognostic factors with survival. 

Instead, in this chapter I shall discuss the histological and clinical characteristics of the 

presenting melanomas in relation to their prognostic importance (as recognized and defined by 

survival studies) and, where appropriate, how these characteristics further explain and clarify 

the aetiology of melanoma. 

5.2 Methods 

Histological data were extracted from histology reports collected to identify cases for a case

control study of screening for melanoma in New Zealand. The description of the methods for 

the case-control study are in Chapter 6 and the results and discussion in Chapter 7. This 
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chapter describes the histological and clinical features of melanoma from data extracted from 

these reports. 

All new histopathology reports with a histologically confirmed diagnosis of in-situ or invasive 

cutaneous malignant melanoma and Hutchinson's melanotic freckle (or lentigo maligna) were 

collected prospectively over two years from three regions of New Zealand. Included were all 

melanomas diagnosed from 1 July 1992 until31 June 1994 in the Hawkes Bay (HB), Bay of 

Plenty (BOP) and Nelson-Marlborough (NM) areas. The pathology reports came from both 

the public and private laboratories in these regions and from many different pathologists. 

Initially I approached eight geographic areas, as defined by previous Area Health Board 

boundaries, for their participation in this study. This was based on the knowledge that a 

pathologist or clinician in these areas had previously expressed interest in melanoma or had 

collaborated with one of my supervisors. Of these areas, three declined to participate at all, 

one would only contribute histology reports for patients diagnosed in the public sector and the 

other four began sending me histology reports of melanomas for the study. After five months 

Manawatu-W anganui withdrew for reasons unconnected to this study. 

In order to identify potential subjects to approach for inclusion in the main case-control study 

the histology reports were not anonymous when received. Thus, when the information was 

sent to us it was possible to exclude duplicate reports, recurrences and re-excisions and to 

identify multiple lesions arising in the same patient. However, if all reports were not sent on 

or a patient with melanoma was not interviewed, or during interview failed to give the 

necessary information, it was not possible to determine if they had had a re-excision, 

recurrence or second primary particularly prior to 1 July 1992. The first known primary 

within the dates above was taken as the primary melanoma to avoid the inclusion of multiple 

primaries arising in one patient. The abstracted histological and clinical data for this part of the 

study have been kept anonymous. 

Of eligible cases, 84.5% (370/438) were later interviewed for the case-control part of the 

study. During interviews it was found that an additional 9.5% (35/370) of eligible interviewed 

cases had previously had a primary melanoma although there was no mention of this on any 

histology report or on any communication from doctors received by us for that individual. 

These previous melanomas were all followed up and subsequently confirmed (or not) by the 

general practitioner or consultant, or by the records in the pathology laboratory. There was no 

access to histology records before 1 July 1992 except in occasional circumstances with the 

patient's permission. Therefore it was not possible to check for the diagnosis of another 

melanoma prior to 1 July 1992 for patients who did not take part in the case-control study. 

Incidence rates in the analyses in this chapter are based on the number of people developing a 

melanoma rather than the total number of melanomas diagnosed within this time. 
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For comparability with other studies based entirely on histology records and no interview, 

patients with multiple primaries have been treated in the analysis in the same manner as cases 

with only one known primary in the given time period. For those participants with multiple 

primary melanomas diagnosed within the time period July 1st 1992 to June 31st 1994, the 

first tumour diagnosed is taken as the index case. Assuming the same rate of previous 

melanoma in the eligible and ineligible cases, this would result in an overestimate of the 

melanoma incidence of about 9-10% within the two-year time window. 

Data were abstracted from histology reports provided by each laboratory in their usual format: 

a check list for melanoma diagnoses was not used by any laboratory. The data included age, 

sex, pathology laboratory, date of diagnosis, site of lesion, gross size (maximum diameter in 

mm), gross colour, gross profile (flat, slightly raised, nodular, irregular), histological 

classification (see below), Breslow thickness, Clark's level of invasion, microscopic 

pigmentation (heavy, moderate/light, none), ulceration (present, absent or not stated), 

inflammation (present, absent or not stated), regression (present, absent or not stated), 

associated benign lesions (present and type, or absent), solar elastosis (present, absent or not 

stated), number of primary melanomas, biopsies and diagnoses of other non-melanotic skin 

cancers and completeness of excision (adequate, complete but recommend wider margin, 

incomplete). Not all histopathology reports included all this information. When a pathology 

report lacked some particular piece of information it was excluded only from the relevant 

analysis or particular table cell, so that the maximum available data were used for all 

calculations. 

The histology of and prognostic factors for malignant melanoma, including definitions and 

descriptions, have been discussed in detail in Sections 1.3 and 1.4 of this thesis. The 

classification of in-situ and invasive cutaneous malignant melanoma into Hutchinson's 

melanotic freckle (HMF) or lentigo maligna, with or without an invasive component. 

superficial spreading melanoma (SSM), nodular melanoma (NM) and unclassifiable melanoma 

has been in use since the 1970s (78). The original classifications were modified in 1986 (66) 

to (i) malignant melanoma with an adjacent component of superficial spreading type 

(superficial spreading melanoma), (ii) malignant melanoma with an adjacent component of 

lentigo maligna type (lentigo maligna melanoma or melanoma of HMF type), (iii) malignant 

melanoma with an adjacent component of acrallentiginous type (excluded in this study), (iv) 

malignant melanoma with an adjacent component of mucosallentiginous type (excluded in this 

study), (v) malignant melanoma with no adjacent component (nodular melanoma) and (vi) 

malignant melanoma of unclassifiable histological type. Where one of these histologies was 

not explicitly stated on the histology report, no attempt was made to infer the histology and it 

was regarded as missing information for histological classification. One Area Health Board 

pathology laboratory used the classification melanoma-in-situ (MIS) much more often than the 

other areas. It was not possible to reassign these melanomas into the standard histological 
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classifications from the data provided, although overall they appeared to have properties 

similar to superficial spreading melanomas, so in many analyses of histological type they have 

been excluded. 

Although some pathologists do not regard lentigo maligna melanoma as early melanoma, 

explicit request was made for pathologists to include all lentigo maligna and lentigo maligna 

melanoma in notifications to me. In addition, my research nurses searched all pathology 

records in Nelson-Marlborough and the Hawkes Bay by hand for melanoma and lentigo 

maligna histology reports. Histology reports in the Bay of Plenty were computerized. After 

some initial difficulties with the programming to search for lentigo malignas and lentigo 

maligna melanomas were solved, discussions were held with the pathology laboratory staff 

and the computer programmer, internal consistency checks were made and a final printout of 

all melanoma diagnoses made in the laboratory was matched with our information, it was 

believed that the quality of these computer records was very good and did not justify the cost 

of a search by hand. Therefore it is unlikely in this study that either lentigo maligna or lentigo 

maligna melanoma was underreported differentially as has often been the situation with studies 

based on Cancer Registry data. Independent confirmation of the diagnosis and histological 

classification of melanoma was not possible. 

The level of invasion of the lesion through the epidermis and dermis was classified according 

to the scheme described by Clark et al (67). Where the level was not explicitly stated it could 

usually be inferred from the text and was assigned a level as below, otherwise it was missing. 

Clark's levels are defined as follows (see figure 1.1 also): 

Level I- Confined to the epidermis (in-situ) with all tumour cells above the basement 

membrane. 

Level II - Tumour cells extend into the papillary dermis. 

Level III - Filling the papillary dermis and accumulating at the papillary-reticular 

interface. 

Level IV - Extension into the reticular dermis. 

Level V - Invading the subcutaneous fat. 

The depth of invasion was as measured by Breslow (109). He measured the vertical thickness 

of the primary tumour in millimetres, from the overlying stratum granulosum or ulcer bed if 

ulceration was present, to the deepest area of the tumour. Initially Breslow also measured the 

cross-sectional area but this was found to be no better than thickness for prognosis so is no 

longer used. 

The presence of ulceration or regression in a histological specimen is not always mentioned on 

the report. If a histology report did not explicitly mention ulceration or regression, it was 

categorized as missing this information. Excision of the tumour was taken exactly as stated on 
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the histology report. Initially it was intended to include the degree of elastosis or inflammation 

(rather then just their presence or absence), the mitotic rate and the presence of radial or 

vertical growth phases in analyses of histological factors, but this information was so rarely 

recorded on the histology reports that it could not be done. Elastosis and inflammation were 

recorded as present or absent and the other factors were so rarely mentioned that they were not 

recorded at all. 

Age was grouped into those aged less than 20 years, then into 10 year age groups for those 

aged 20 and over (0-19, 20-29, 30-39, 40-49, 50-59, 60-69, 70-79, 80+). 

Information on the body site of the melanoma was present in 565 (94%) histology reports. 

Information about site was also obtained from interview with the patient and occasionally from 

the medical practitioner and this information was used in the analysis if it was not written on 

the histology report. Occasionally, site information obtained from interview was different 

from that on the histology report. In this situation each medical practitioner and/or laboratory 

was consulted, a decision was made as to which site was more likely to be correct based on 

any additional information obtained, and the assumed correct site information used in 

analyses. The body sites of eight lesions were found to be incorrectly or inaccurately written 

on the histology report. Where the patient and the histology form agreed as to site of the 

lesion, no further checking of the site data was done. If the patient was not eligible for 

interview in the case-control study, or refused to participate, it was not possible to verify the 

data pertaining to body site on the histology report. 

Information on melanoma body site was abstracted from histology reports if the patient was 

not interviewed, or if interviewed, the body site description was mapped during the interview 

as done by Garbe et al (89). Body site was coded using ICD-9 categories (table 5.2). Sub

categories of these sites were also coded for more detailed analyses. For 13.5% of first 

primary melanomas involving the leg, there was lack of precision when recording the exact 

anatomic location of the lesion so these were coded as leg not otherwise specified (leg NOS). 

When accurate details of leg melanomas were given they were split into knee and above qr 

below knee categories. Scalp included the hair bearing area only. Dorsal and ventral aspects of 

the limbs were not coded separately. 
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For some analyses of body site, in order to categorize site by estimated sun exposure, sites of 

lesions were grouped according to arbitrary patterns of clothing in a manner similar to that 

used by Elwood and Gallagher (362) with some minor modifications for patterns of dress in 

New Zealand. Direct data on sunlight exposure to various body parts clothed as in real life do 

not appear to be available. There are limited data on incident UV light on unclothed 

mannequins but this information is not directly applicable to these data. 

The body site groups defined by sun exposure are as follows: 

group 1, usually exposed (face, scalp, neck, back of hand, male ear), 

group 2, intermittently exposed (shoulder, arm, dorsum of foot, below knee, above 

knee, leg NOS, male back, male chest) 

group 3, infrequently exposed (eyelid, abdomen, buttock and perineum, female ear, 

female chest, female back). 
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Table 5.2 ICD-9 codes for the site of cutaneous malignant melanoma. 

ICD - 9 Site of melanoma 

172.0 

172.1 

172.2 

172.3 

172.4 

172.5 

172.6 

172.7 

172.8 

172.9 

with ICD-9 description 
subcategory with subcategory description 

.41 

.42 

.51 

.52 

.53 

.54 

.55 

.61 

.62 

.63 

.71 

.72 

.73 

.74 

.75 

Lip 
excludes vermilion border of lip 

Eyelid including canthus 

Ear and external auditory canal 
auricle, auricular canal, external meatus, pinna 

Other and unspecified parts of face 
cheek, chin, eyebrow, forehead, nose, temple, face NOS 

Scalp and neck 
scalp 
neck 

Trunk, except scrotum 
abdominal wall, anus, axilla, back, buttock, chest, groin, perineum, 
pubes, umbilicus, trunk NOS 
back 
chest 
abdomen 
buttock, perineum, perianal, groin 
axilla 

Upper limb, including shoulder 
arm, finger, forearm, hand, upper limb NOS 
arm 
shoulder 
hand 

Lower limb, including hip 
ankle, foot, heel, knee, leg, popliteal space, thigh, toe, lower limb, 
NOS 
leg including hip, not otherwise specified 
foot 
above knee 
below knee including ankle 
knee 

Other unspecified sites of skin 
malignant melanoma of contiguous or overlapping sites of skin whose 
point of origin cannot be determined 

Unspecified skin site 
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The role of ultraviolet light in the aetiology of melanoma is often assessed by studying the site 

distribution of melanoma. However, a comparison of incidence rates of melanoma at various 

body sites may not be as meaningful unless the area of the skin surface has been taken into 

account. Therefore the relative density of melanomas per unit surface area was calculated. 

Age-adjusted relative tumour densities (RTD) were calculated for each body site separately and 

then for body sites grouped into sun exposure categories. 

RTD ( d' t d)_ observed age-adjusted incidence rate 
age-a JUS e - ·expected age-adjusted incidence rate 

% surface area for site n 
where expected rate for site n = total rate for all sites x 100 

Surface areas for body sites were estimated from a combination of two papers, one discussing 

surface area in relation to bums (363) and the other concerning the anatomical distribution of 

skin cancer (209). Direct estimates of surface area based on measurements of a population 

sample were not available. 

In 1992, melanoma notifications were collected for exactly six months from 1 July, and in 

1994 notifications were collected from the six months beginning 1 January to 30 June. A 

complete year of notifications was collected in 1993. Although melanoma diagnosis and 

registration is known to vary with season of the year, with peak numbers in summer, there 

appeared to be no systematic differences between numbers of new cases in the first half of the 

year compared with the second half of the year over the time period of this study. Therefore, 

for 1992 and 1994 the six-month incidence rates were doubled to give yearly incidence rates. 

Age-specific and sex-specific rates were calculated using as denominators the non-Maori 

population figures for each Area Health Board, obtained from the 1991 census. Age

standardised rates ( ASR) were calculated by the direct mett"'1od (364) using the World Standard 

Population (1) and confidence limits were derived from formulae used by Smith (365). 

For comparison of age-specific or age-standardized incidence rates, rate ratios or rates plus 

their 95% confidence limits were calculated. The significance of differences in means of 

continuous variables (such as age or depth) was assessed using ANOVA. Categorical 

variables were compared using the chi-squared test. 

The presence of a cyclical trend in incidence over time (possibly due to seasonal or other 

periodic effects) was assessed using a form of periodic regression, Edward's test (366). The 

significance of the change in deviance after fitting a sinusoidal curve in the model was tested 

using the chi-squared test (with 2 d.f.). Measurement of amplitudes and wavelengths of the 
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sinusoidal curves would require a more complicated nonlinear model which was outside the 

scope of this thesis. This will be pursued in future work. 

5.3 Results 

From 1 July 1992 to 31 June 1994,777 notifications of cutaneous melanoma were received: 

273 from the Hawkes Bay, 244 from Bay of Plenty, 44 from Manawatu-Wanganui and 216 

from Nelson-Marlborough Area Health Boards. The Manawatu-Wanganui region completed 

only approximately five months of case collection before withdrawing from the study. There 

is some evidence from other studies for a seasonal variation in the presentation of melanoma 

(367). The effects of this potential variation on total numbers of cases was investigated over 

the two years of notifications from Bay of Plenty, Hawkes Bay and Nelson-Marlborough and 

found to be minimal when notifications covered at least a six month period. However, it was 

not possible to do the same with notifications from Manawatu-Wanganui as there were only 

five months of data available. Therefore to avoid any potential bias, the five months of 

notifications from Manawatu-Wanganui were not included in any analyses. 

Of the remaining 733 histology reports from Bay of Plenty, Hawkes Bay and Nelson

Marlborough, 624 were notifications of biopsies of primary melanoma. On these 624 

histology reports were also included 7 biopsies of metastatic melanoma and 16 biopsies of 

recurrences or re-excisions. In addition to the 624 reports of primary melanoma biopsies, 

there were 35 reports of metastatic melanoma without identified primary, or with the incident 

primary outside the time period for case collection, 70 biopsies of recurrences or re-excisions 

of melanoma, three reports with both metastases and recurrences or re-excisions and one 

report which was unclear, but sug.gestive of metastatic melanoma, making 733 in total. 

With regard to the 624 biopsies of primary melanoma, 2 patients had 3 histologically 

confirmed primaries diagnosed within the time period, 21 patients had 2 primary melanomas 

and 576 had only one primary. Therefore there were 599 people with at least one primary 

diagnosed within the time period. As only 23 patients had more than one melanoma diagnosed 

in the two years of the study, the numbers were too small to analyse these people separately. 

Overall, 74.6% of primary melanomas were diagnosed in private pathology laboratories: the 

percentage varied by region with 68.1% in the Hawkes Bay, 84.6% in the Bay of Plenty and 

70.6% in Nelson-Marlborough. There is no reason to believe that completeness of notification 

varied between private and public laboratories as the main collaborating pathologists for this 

study in each Area Health Board worked in both the public and private laboratories. 

The results that follow pertain to the 599 patients from the Hawkes Bay, Bay of Plenty and 

Nelson-Marlborough with at least one primary cutaneous malignant melanoma. 
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5.3.1 Age and sex distribution of people with melanoma 

Notifications of primary melanoma were received for 304 men and 294 women. One person 

(deceased) had no sex listed on the histology report and we were unable to work out the sex 

from the name given. 

The mean age for men was 59.6 years (median 63 years), the mean age for women was 56.5 

years (median 57 years) and for both sexes combined the mean age was 58.1 years (median 

61 years). 

The age-standardized incidence rates (ASR) for all primary melanomas were, for men and 

women respectively, 61.5 and 58.4 per 100,000 person-years, a male:female rate ratio of 1.05 

(95% confidence interval (Cl) 0.89-1.25). For invasive melanomas the ASR per 100,000 

person-years was 36.4 and 31.1 for men and women respectively, with male:female rate ratio 

equal to 1.17 (95% CI 0.93-1.47). For both sexes combined, the annual age-standardized 

incidence rate for all melanoma (in-situ and invasive combined) was 59.5 per 100,000 person

years and for invasive melanoma only, was 33.5 per 100,000 person-years (table 5.3). 

Table 5.3 Numbers of melanomas and age-standardized incidence rates per 100,000 
person-years. 

male female total 

ASR 95%CI total n ASR 95%CI total n ASR 95%CI total n 

invasive 36.4 30.8-42.0 176 31.1 25.9-36.3 158 33.5 29.7-37.2 335 

in-situ 25.1 20.6-29.6 128 27.1 22.3-31.9 135 25.9 22.6-29.2 263 

total 61.5 54.3-68.6 304 58.4 51.3-65.5 294 59.5 54.4-64.5 599 

ASR - age-standardized incidence rate per 100,000 person-years 
CI - confidence interval 

The total number of new melanoma cases peaked at age 60-69 years for both sexes, although 

there was a decrease in female melanoma numbers at the age of 50 to 59 years (figure 5.1 and 

table 5.4). 

Incidence rates for both invasive and in-situ melanoma increased with age for all Area Health 

Boards combined and for each sex, apart from a dip in female in-situ melanoma rates at age 

70-79 years (figure 5.2 and table 5.4). This dip may be explained by the small numbers in 

each category. There was little difference between male and female rates of invasive melanoma 

up to 49 years, but after this age male invasive rates were higher than the equivalent female 

ones. 
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Figure 5.1 Total numbers of incident melanomas, 1 July 1992 to 31 June 1994. Data from 
table 5.4. 
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Figure 5.2. Age-specific incidence rate of melanoma per 100,000 person-years for all Area 
Health Boards combined. Data from table 5.4. 
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Table 5.4 Age-specific incidence rate of melanoma per 100,000 person-years for each sex 
and all Area Health Boards combined. Data for figures 5.1 and 5.2. 

age groups in years 

0-19 20- 30- 40- 50- 60- 70- 80-98 

both sexes in-situ 0.5 10.5 22.1 43.7 55.9 100.4 95.8 117.2 

(n) 1 10 24 43 40 73 47 24 

invasive 2.4 19.0 36.8 55.9 62.9 103.1 120.3 185.6 

(n) 5 18 40 55 45 75 59 38 

female in-situ 1.0 14.7 26.9 57.1 64.3 77.8 65.5 105.3. 

(n) 1 7 15 28 23 29 18 14 

invasive 2.0 21.1 37.7 63.2 50.3 88.6 91.0 135.4 

(n) 2 10 21 31 18 33 25 18 

male in-situ 0.0 6.3 16.9 30.4 47.5 121.2 134.4 139.1 

(n) 0 3 9 15 17 43 29 10 

invasive 2.8 16.9 35.8 48.7 75.5 118.4 157.6 264.3 

(n) 3 8 19 24 27 42 34 19 

rnale:female in-situ 0.4 0.6 0.5 0.7 1.6 2.1 1.3 
rate ratio 

invasive 1.4 0.8 0.9 0.8 1.5 1.3 1.7 2.0 

For in-situ melanoma, the female rates were higher than the male ones up to age 59, and 

thereafter the rate ratios crossed over and the male rates were higher (figure 5.2 and table 5.4). 

For each sex, the age-specific in-situ incidence rate was usually less than the equivalent 

invasive rate. 

5.3.2 Distribution of melanoma by Area Health Board 

Regional incidence rates from 1992 to 1994 are shown in figure 5.3 and table 5.5. The 

Hawkes Bay had the highest total age-standardized melanoma incidence rate of 79.4 per 

100,000 and this was significantly higher than the age-standardized rates for the Bay of Plenty 

(p<0.001) and Nelson-Marlborough (p<0.001). Age-standardized rates of invasive melanoma 

were very similar for both men and women in each of the three Area Health Boards. Most 
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difference among the areas was found in the rates of in-situ melanoma. The Hawkes Bay had 

higher rates of in-situ melanoma than the equivalent rates in the other areas for both sexes. 

For all regions, except for in-situ melanoma in the Hawkes Bay, the age-standardized rates for 

women were lower (although not significantly) than the corresponding male age-standardized 

rates. The only significant difference was in the Hawkes Bay where men had a significantly 

lower age-standardized rate (p=0.03) for in-situ melanoma than women. 

Figure 5.3 Age-standardized incidence rates per 100,000 person-years, for invasive and 
in-situ melanoma by Area Health Board. Data from table 5.5. 
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Table 5.5. Age-standardized incidence rates per 100,000 person-years, and 95% 
confidence intervals, for each Area Health Board and each sex. Data for figure 5.3. 

male 

ASR 95%CI ASR 

Hawkes Bay invasive 43.7 32.3-55.0 33.3 

in-situ 33.5 23.9-43.1 49.5 

total 77.2 62.3-92.0 89.5 

Bay of Plenty invasive 33.6 25.6-41.7 29.1 

in-situ 17.9 ·12.2-23.6 16.9 

total 51.5 41.6-61.4 46.6 
Nelson-

Marlborough invasive 32.9 22.7-43.0 31.7 

in-situ 27.4 18.4-36.3 18.2 

total 60.3 46.7-73.8 50.0 

ASR - age-standardized incidence rate per 100,000 person-years 
CI - confidence interval 

female total 

95%CI ASR 95% CI n 

23.5-43.2 38.0 30.5-45.4 111 

37.5-61.5 41.4 33.8-49.1 121 

73.2-105.8 79.4 68.7-90.1 232 

21.5-36.8 31.2 25.7-36.7 138 

10.9-22.8 17.2 13.1-21.3 75 

36.9-56.3 48.7 41.8-55.6 214 

21.7-41.7 32.1 25.0-39.2 86 

11.0-25.5 22.4 16.7-28.1 67 

37.6-62.3 54.5 45.4-63.6 153 

The total incidence of melanoma increased with age for all Area Health Boards. The Hawkes 

Bay had a greater total incidence of melanoma than the other areas, due predominantly to the 

high in-situ rates, for all ages except those aged over 80 (figure 5.4 and table 5.6). 
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Figure 5.4 Age-specific incidence rates per 100,000 person-years of melanoma, invasive 
and in-situ combined, by Area Health Board. Data from table 5.6 
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Table 5.6 Age-specific incidence rates per 100,000 person-years and numbers of 
melanoma for three Area Health Boards. Data for figure 5.4. 

age groups in years 

0-19 20- 30- 40- 50- 60- 70- 80-98 

Hawkes Bay invasive 6.2 17.3 37.1 63.7 69.7 127.8 135.4 135.9 

(n) 4 5 12 19 15 27 20 9 

total 6.2 38.2 80.4 150.8 148.7 274.5 264.0 256.6 

(n) 4 11 26 45 32 58 39 17 

Bay of Plenty invasive 0.0 20.4 32.4 51.2 64.4 86.5 118.1 248.8 

(n) 0 8 15 21 20 28 25 21 

total 1.1 25.5 38.9 78.1 112.7 160.6 184.2 319.8 

(n) 1 10 18 32 35 52 39 27 
Nelson-

Marlborough invasive 1.7 18.7 43.0 54.5 52.7 104.0 106.9 129.3 

(n) 1 5 13 15 10 20 14 7 

total 1.7 26.1 66.1 80.0 94.8 197.7 213.8 332.6 

n 1 7 20 22 18 38 28 18 
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5.3.3 Histological types of melanoma 

The proportions of histological types for all areas combined and for all melanomas, both in

situ and invasive, were as follows: 20.3% Hutchinson's melanotic freckle, 57.4% superficial 

spreading melanoma, 13.4% nodular melanoma, 8.4% melanoma-in-situ and 0.5% 

unclassifiable melanoma. Of invasive melanomas, 5.5% were Hutchinson's melanotic freckle, 

69.7% superficial spreading melanoma, 23.9% nodular melanoma and 0.9% unclassifiable. 

Superficial spreading melanomas contributed the highest proportion of melanoma cases to this 

study, both overall and within each age group. The incidence rate of superficial spreading 

melanoma increased with age (figure 5.5). The incidence of Hutchinson's melanotic freckle 

remained relatively steady until after 49 years of age, and thereafter it increased with age. 

Nodular melanoma incidence rates were low before the age of 60 and increased in the 

following decades (figure 5.5). 

Figure 5.5. Total age-specific incidence rate per 100,000 person-years of melanoma by 
histological type. 
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The mean age for the total study population of 599 people with primary melanomas was 58.1 

years. Mean age varied with histological classification (p<0.001) (table 5.7). Patients with 

Hutchinson's melanotic freckle had a higher mean age (65.6 years) than patients with other 

types of melanoma. The average age for nodular melanoma tended to be higher than that for 

superficial spreading melanoma for both sexes (table 5.7). People with a classification of 

melanoma-in-situ had the lowest mean age of 53.9 years. Within each category of histological 

type, except invasive Hutchinson's melanotic freckle, women had a lower mean age at 

diagnosis than men. 

Table 5.7 Mean age by histological classification. 

male female 

in-situ invasive in-situ invasive overall 
mean age n mean age n mean age n mean age n mean age n 

(years) (years) (years) (years) (years) 

melanoma-in-
situ 55.7 20 0 52.7 29 0 53.9 49 

Hutchinson's 
melanotic 66.6 52 64.5 11 64.4 51 67.7 7 65.5 121 
freckle 

superficial 
58.8 55 56.8 119 51.1 55 55.7 112 55.8 342 spreading 

melanoma 

nodular 
melanoma 0 60.6 40 0 56.9 39 59.1 80 

p for difference 
0.002 0.18 <0.001 0.24 <0.001 

in means: 

Rates of in-situ Hutchinson's melanotic freckle generally increased with age (figure 5.6 and 

table 5.8) for both sexes, apart from a dip for women aged 70-79. There were too few 

invasive melanomas arising from a Hutchinson's melanotic freckle (n=18) to examine the age

specific incidence rates. 

The pattern for invasive superficial spreading melanoma (figure 5.7 and table 5.8) was very 

similar to that for in-situ Hutchinson's melanotic freckle, with an overall increase in incidence 

with age. For invasive superficial spreading melanoma there was an excess of cases in men 

over the age of 49 years compared to women. 

Nodular melanoma (all invasive) showed an increase in incidence from about age 60 for men 

and women (figure 5.8) but at age 80 and above, the female rate declined again. 
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Figure 5.6 Age-specific incidence rates per 100,000 person-years, for Hutchinson's 
melanotic freckle (HMF) for each sex. Data from table 5.8. 
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Figure 5.7 Age-specific incidence rates per 100,000 person-years, for superficial 
spreading melimoma (SSM) for each sex. Data from table 5.8. 
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Figure 5.8 Age-specific incidence rates per 100,000 person-years, for nodular melanoma 
for each sex. Data from table 5.8. 
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Table 5.8 Age and sex-specific incidence rates of melanoma by histology. Data for figures 
5.6, 5.7 and 5.8. 

age groups in years 

histology 0-19 20- 30- 40- 50- 60- 70- 80-98 

male-HMF in-situ 0.0 0.0 5.7 10.1 8.4 39.5 92.7, 97.4 
(n) 0 0 3 5 3 14 20 7 

invasive 0.0 0.0 0.0 2.0 8.4 8.5 9.3 27.8 
(n) 0 0 0 1 3 3 2 2 

male-SSM in-situ 0.0 2.1 9.4 18.3 19.6 59.2 37.1 41.7 
(n) 0 1 5 9 7 21 8 3 

invasive 2.8 12.7 24.5 36.5 53.1 76.1 97.4 166.9 
(n) 3 6 13 18 19 27 21 12 

male-NM invasive 0.0 2.1 11.3 8.1 11.2 31.0 41.7 69.6 
(n) 0 1 6 4 4 11 9 5 

female-HMF in-situ 0.0 2.1 5.4 8.2 25.2 48.3 21.8 75.2 
(n) 0 1 3 4 9 18 6 10 

invasive 0.0 0.0 0.0 0.0 0.0 13.4 7.3 0.0 
(n) 0 0 0 0 0 5 2 0 

female-SSM in-situ 1.0 4.2 14.4 36.7 27.9 18.8 25.5 15.1 
(n) 1 2 8 18 10 7 7 2 

invasive 1.0 12.6 30.5 51.0 39.1 56.4 47.3 112.9 
(n) 1 6 17 15 14 21 13 15 

female-NM invasive 1.0 8.4 7.2 12.2 11.2 18.8 36.4 22.6 
(n) 1 4 4 6 4 7 10 3 

HMF - Hutchinson's melanotic freckle 
SSM - superficial spreading melanoma 
NM - nodular melanoma 

Age-standardized incidence rates of combined in-situ and invasive melanoma for each sex are 

shown in figure 5.9 and table 5.9 by histology of the lesion. For both sexes, superficial 

spreading melanoma had the highest age-standardized rates, followed by Hutchinson's 

melanotic freckle and then nodular melanoma. The male:female rate ratios for each histological 

type were close to one. 
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Figure 5.9 Age-standardized incidence rates for each histological classification by sex. 
Data from table 5.9. 
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Table 5.9 Age-standardized incidence rates per 100,000 person-years and numbers by sex 
for each histological classification. Data for figure 5.9. 

male female 

ASR 95%CI ASR 95%CI 

MIS 4.6 2.6-6.7 6.1 3.8-8.5 

HMF 11.3 8.4-14.2 10.2 7.4-13.0 

SSM 36.3 30.9-42.0 34.6 28.9-39.9 

NM 7.8 5.3-10.3 7.7 5.1-10.3 

ASR - age-standardized incidence rates per 100,000 person-years 
CI - confidence interval 
MIS - melanoma-in-situ 
HMF- Hutchinson's melanotic freckle 
SSM - superficial spreading melanoma 
NM - nodular melanoma 

male: female 
rate ratio 
(95% en 

0.75 (0.42-1.36) 

1.1 (0.8-1.6) 

1.1 (0.8-1.3) 

1.0 (0.6-1.6) 
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Pathologists in different Area Health Boards had different practices with regard to use of the 

term melanoma-in-situ. It was not possible to redefine the melanoma-in-situ lesions as either 

Hutchinson's melanotic freckles or superficial spreading melanomas, although they appeared 

to have more features in common with superficial spreading melanomas. The difference in use 

of this classification could distort any comparisons of histological classification among the 

Area Health Boards but has no effect on the distinction between in-situ and invasive lesions. 

Nodular melanomas are all invasive so this misclassification does not affect the rates of these 

lesions. The classification of melanoma-in-situ was never used in the Bay of Plenty; in 

Hawkes Bay there was an age-standardized incidence rate for melanoma-in-situ of 15.8 per 

100,000 person-years and in Nelson, an age-standardized incidence rate of 2.5 (figure 5.10 

and table 5.10). 

The age-adjusted rates of the other three histological classifications varied considerably among 

the Area Health Boards. If we initially ignore the potential bias from classifications of 

melanoma-in-situ, Nelson-Marlborough reported the highest incidence rate of Hutchinson's 

melanotic freckle and the lowest rate of nodular melanoma; the Bay of Plenty reported the 

lowest incidence rate of Hutchinson's melanotic freckle (and correspondingly low in-situ 

rates); and the Hawkes Bay reported an intermediate rate of Hutchinson's melanotic freckle, 

and the highest incidence rate of nodular melanoma (table 5.10 and figure 5.10). If we now 

consider the potential effects of bias from the classification of melanoma-in-situ, and look at 

the same comparisons as above but this time assuming firstly that melanomas-in-situ were all 

classified as Hutchinson's melanotic freckles and secondly all classified as superficial 

spreading melanomas. This had most effect on incidence rates in the Hawkes Bay as this area 

used melanoma-in-situ most often. If melanoma-in-situ were all included as melanotic 

freckles, the age-standardized rate in the Hawkes Bay increased from 13.4 to 29.2. If all 

melanomas-in-situ were included as superficial spreading melanomas the Hawkes Bay rate 

was still the highest, but had increased from 38.1 to 53.9. The true age-standardized rates for 

Hutchinson's melanotic freckle and superficial spreading melanoma in the Hawkes Bay 

probably lie somewhere between these two extremes. 

The three Area Health Boards were generally similar with respect to the proportion of different 

histological classifications which were labelled as invasive or in-situ (table 5.11). However, 

Nelson-Marlborough classified only 20% of superficial spreading melanomas as in-situ 

compared to about 35% for each of the other two areas, while the Bay of Plenty reported only 

5% of Hutchinson's melanotic freckles as invasive. 
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Figure 5.10 Age-standardized incidence rates per 100,000 person-years, for each 
histological type and Area Health Board. Data from table 5.10. 
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Table 5.10 Age-standardized incidence rates and 95% confidence intervals for each 
histological type and Area Health Board. Data for figure 5.10. 

Hutchinson's superficial spreading nodular melanoma melanoma-in-situ 
melanotic freckle melanoma 

ASR 95%CI ASR 95%CI ASR 95%CI ASR 95%CI 

Hawkes Bay 13.4 9.2-17.5 38.1 30.6-45.5 11.0 7.0-15.0 15.8 10.9-20.8 

Bay of Plenty 3.9 2.1-5.7 37.4 31.3-43.5 6.8 4.2-9.3 0.0 -
Nelson-

Marlborough 18.1 13.2-23.1 28.3 21.5-35.1 5.6 2.8-8.4 2.5 0.42-4.6 

ASR- age-standardized incidence rate per 100,000 person-years 
CI - confidence interval 

Table 5.11 Proportions(%) of the different histological types labelled as invasive or in-situ 
for each Area Health Board. 

Hutchinson's melanotic superficial spreading 
freckle melanoma nodular melanoma 

Hawkes Bay of Nelson- Hawkes Bay of Nelson- Hawkes Bay of Nelson-
Bay Plenty Marlb Bay Plenty Marlb Bay Plenty Marlb 

in-situ 86.7 94.7 80.7 35.8 35.4 19.4 0 0 0 

invasive 13.3 5.3 19.3 64.2 64.6 80.6 100 100 100 
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5.3.4 Body site of melanoma 

It was possible to obtain information about body site for 588 (98.2%) of the 599 patients with 

primary melanomas. This information was either on the histology form, obtained from the 

general practitioner or specialist, or obtained from the patients themselves (see Section 5.2 for 

details). 

Data for the shoulder site was examined in more detail as it had been shown previously that 

the shoulder had a high density of melanomas (368). However, when interviewing patients 

about their melanomas we found that shoulder appeared to be a 'catch-all' description of body 

site and nowhere in the literature could we find the proportion of body surface area ascribed to 

the 'shoulder'. When the site of the lesion is listed on the histology report as being on the 

shoulder, this is automatically included in 172.6 (ICD-9) by the New Zealand Cancer 

Registry. However, it was found during interviews of patients, when a detailed description of 

the site of the melanoma was taken and recorded by a nurse, that of those shoulder melanomas 

able to be checked ( 16 lesions out of a total of 30 on the shoulder) eleven of the sixteen ( 69%) 

were truncal, one was on the leg and only 4/16 (25%) were actually on the arm or shoulder. 

We were only able to find one instance where the patient gave us incorrect information on the 

site of their melanoma but in this particular instance we were able to verify the other 

information obtained from them. 

5.3.4.1 Body site by sex and age 

Among men, the most commonly specified site for in-situ primary melanoma was the trunk 

( 41.1%) (figure 5.11 and table 5.12), and the head and neck ( 40.3% ). For invasive melanoma 

(figure 5.12 and table 5.12), truncal lesions were again the most common (42.9%) and head 

and neck lesions accounted for 25.6% of melanomas. Of the 122 truncal melanomas, most 

(86.1%) were on the back. 

For women a different site distribution was seen. For in-situ melanomas (figure 5.11 and table 

5.12) the most frequent site was the head and neck (31.6%) and this was followed closely by 

the lower limb (29.3%) and then the upper limb (21.1% ). The most common site for invasive 

melanoma in women (figure 5.12 and table 5.12) was the lower limb, which accounted for 

half of all invasive lesions. Fourteen of the lower limb melanomas in women could not be 

more accurately sited than 'somewhere on the lower limb', but of the remaining 103 

melanomas, sixty (58%) were on the leg below the knee (but excluding the foot) and 35 

(34%) were above the knee. 
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Figure 5.11 Proportions of in-situ melanoma at different body sites for each sex. Data 
from table 5.12. 
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Figure 5.12 Proportions of invasive melanoma at different body sites for each sex. Data 
from table 5.12. 
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Table 5.12 Proportions of melanoma by body site and sex. Data for figures 5.11 and 5.12. 

ma1e fema1e 

in-situ invasive in-situ invasive 

n % n % n % n % 

head, neck 50 40.3 43 25.6 42 31.6 24 15.4 

trunk 51 41.1 72 42.9 24 18.0 24 15.4 

upper limb 17 13.7 22 13.1 28 21.1 30 19.2 

lower limb 6 4.8 31 18.5 39 29.3 78 50.0 

total 124 100.0 168 100.0 133 100.0 156 100.0 

Most melanomas on the head and neck were actually on the face for both sexes (figure 5.13 

and table 5.13). There was no statistically significant difference in proportions of melanomas 

at different sites on the head and neck except for melanomas of the scalp. There were 

significantly more melanomas on the scalp in men than women (p=0.007). Melanomas on the 

back and chest were significantly (p<0.001 and p=0.01 respectively) more common in men 

than women, and for both sexes, most truncal lesions were on the back. For melanomas of the 

upper limb, significantly more were found on the hand and arm in women (p=0.006) 

compared to men, but there was no difference between the sexes in the proportions of 

shoulder lesions. For male melanomas on the lower leg, most were on the knee and above, 

whereas for women, most lower limb lesions were below the knee. However, women still 

had significantly more melanomas on the knee and above (p=0.004) and below knee sites 

(p<0.001) than men (table 5.13 and figure 5.13). 
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Figure 5.13 Proportions of melanoma at different body sites for each sex. Data from table 
5.13. 
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Table 5.13 Numbers and proportions of melanomas for detailed body sites and sex. 

male female 
p for 

difference 
in 

% n % .. n ro ortions 

head&neck ear 2.7 8 0.7 2 0.06 

other face 18.3 54 16.9 49 0.65 

scalp 5.4 16 1.4 4 0.007 

neck 5.1 15 3.8 11 0.45 

trunk back 35.9 106 14.8 43 <0.001 

chest 5.8 17 1.7 5 0.01 

upper limb arm, hand 11.2 33 19.3 56 0.006 

shoulder 2.4 7 1.0 3 0.21 

lower limb leg NOS 2.4 7 4.8 14 0.11 

knee &above 5.4 16 12.1 35 0.004 

below knee 3.4 10 20.6 59 <0.001 

foot 1.4 4 2.8 8 0.23 
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It has already been shown in Section 5.3.1 that the incidence of melanoma varies with age. It 

is also interesting to see if this age pattern is the same for different body sites or whether 

melanomas on some sites behave differently with age. 

The age-specific incidence rates per 100,000 person-years for in-situ and invasive melanoma 

combined for each grouped tumour site was quite variable, reflecting the relatively small 

numbers at each site. For men, the incidence rate for melanoma of the trunk was higher than 

any other site for all ages up to 60-69 years (figure 5.14 and table 5.14). After this age the 

highest incidence rates were for head and neck melanomas. The rates of head and neck 

melanoma increased rapidly from about age 50 years, reaching very high rates at age 80 and 

over. There was a suggestion that the incidence rate of lesions on the lower limb was higher 

between 50-79 years than other ages. 

Figure 5.14 Age-specific incidence rate per 100,000 person-years for men by body site. 
Data from table 5.14. 
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Figure 5.15 Age-specific incidence rates per 100,000 person-years for women by body 
site. To the same scale as figure 5.14. Data from table 5.14. 
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For women, as for men, the rate of melanoma on the head and neck tended to increase with 

age (figure 5.15 and table 5.14), but not nearly as rapidly as for men. Lesions on the lower 

limb accounted for the highest rates at all ages except those women aged 80 or over, when 

head and neck melanomas were most important. 

Age-specific incidence rates for women were generally lower than for men for head, neck and 

truncal melanomas (table 5.14). For melanoma on the upper limb, women had higher rates 

than men before the age of 60 years, and after this age men tended to develop more on the 

upper limb. Incidence rates for melanomas on the lower limb of women were higher than for 

men at all ages. 
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Table 5.14 Melanoma age-specific incidence rates per 100,000 person-years and 
male:female rate ratios by body site. Data for figures 5.14 and 5.15. 

0-19 20- 30- 40- SO- 60- 70- 80-98 

head&neck male 0.0 6.3 7.5 14.2 36.3 64.9 134.4 194.8 

n 0 3 4 7 '13 23 29 14 

female 0.0 8.4 5.4 10.2 30.7 48.3 43.7 97.8 

n 0 4 3 5 11 18 12 13 

m:f RR 0.0 0.8 1.4 1.4 1.2 1.3 3.1 2.0 

trunk male 0.9 10.5 26.4 38.5 53.1 110.0 83.4 97.4 

n 1 5 14 19 19 39 18 7 

female 1.0 10.5 17.9 26.5 11.2 21.5 10.9 30.1 

n 1 5 10 13 4 8 3 4 

m:f RR 0.9 1.0 1.5 1.5 4.8 5.1 7.6 3.2 

upper limb male 0.9 2.1 5.6 14.2 8.4 33.8 32.5 83.5 

n 1 1 3 7 3 12 7 6 

female 1.0 0.0 7.2 30.6 22.4 40.3 29.1 60.2 

n 1 0 4 15 8 15 8 8 

m:f RR 0.9 0.0 0.8 0.5 0.4 0.8 1.1 1.4 

lower limb male 0.9 2.1 11.3 8.1 22.4 28.2 27.8 13.9 

n 1 1 6 4 8 10 6 1 

female 1.0 16.9 34.1 55.1 50.3 53.7 65.5 37.6 

n 1 8 19 27 18 20 18 5 

m:f RR 0.9 0.1 0.3 0.1 0.4 0.5 0.4 0.4 

m:f RR = male to female rate ratio 

To investigate whether thinning of hair or balding at older ages could contribute to the very 

high incidence of melanoma in these age groups, melanoma of the head and neck was 

separated into its three major components -lesions on the scalp, face and neck. The incidence 

rate of lesions on the scalp did not appear to increase in older people; most of the increase in 

rate at these ages was in fact due to lesions on the face (figure 5.16). Because of the small 

numbers it was not possible to separate these lesions by sex of the patient. 
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Figure 5.16 Age-specific incidence rates per 100,000 person-years for face, neck and 
scalp. 

90.00 • 
"' 80.00 ~ 
Q., --•--face 

~ <1.1 70.00 .... "' co co 
"' ~ 

~ 
.., 60.00 I 

---o-- scalp 

CJ = = Q 
50.00 ~ <1.1 

"C) "' 
--•--neck 

.... ~ 
CJ Q., = 40.00 .... 
CJ 

Q 
Q a= Q 30.00 .... CJ ~ 

~ Q 
Q.,Q 20.00 <1.1 ,..... 
I 
~ 
I:J) 10.00 co 

~ 

0.00 .. ~ 
0-19 20- 30- 40- 50- 60- 70- 80-

age groups in years 

Another way of investigating the association of melanoma incidence rates with age, 

particularly when numbers are small, is to compare the mean ages of patients with different 

categories of melanoma. The mean age of patients with melanoma on the head and neck was 

64.5 years, on the trunk 54.7 years, on the upper limb 59.9 years and on the lower limb, 53.7 

years. This difference between groups was significant with a p value <0.001 (table 5.15). 

Women tended to be older than men when they developed an invasive head and neck lesion, a 

similar age when invasive limb melanomas were diagnosed, but younger than men when 

invasive trunk melanomas were diagnosed. For in-situ melanomas women were younger than 

men at the time of diagnosis for all body sites. 
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Table 5.15 Mean age in years for grouped body sites and sex. 

male female 

invasive in-situ invasive in-situ overall 
mean age n mean age n mean age n mean age n mean age n 
in years in years in years in years in years 

head and neck 63.6 43 66.0 50 67.1 24 62.0 42 64.5 159 

trunk 56.7 72 57.2 50 46.5 24 51.8 24 54.7 170 

upper limb 59.7 22 63.4 17 60.7 30 57.6 28 59.9 98 

lower limb 53.5 31 58.2 6 54.3 78 51.3 39 53.7 155 
p for difference 

0.06 0.02 <0.001 0.01 <0.001 between groups 

Table 5.16 Mean age in years by body site and sex. Only lesions where total n ~ 10 are 
included in this table. 

head and neck 

trunk 

upper limb 

lower limb 

face 

scalp 

neck 

back 

chest 

arm 

leg NOS 

knee and above 

below knee 

p for difference 
between groups 

male 
mean age 
in years n 

64.2 54 

66.3 17 

60.8 15 

58.9 105 

44.8 17 

58.8 31 

55.3 16 

52.0 10 

<0.001 

female 
mean age 
in years n 

66.1 49 

55.3 11 

49.7 43 

58.5 56 

51.3 14 

46.9 35 

58.5 60 

<0.001 

When body sites were looked at in more detail (table 5.16), men with melanomas (in-situ or 

invasive) on the back were approximately 10 years older at diagnosis than women with back 

melanomas. Women on average were older than men at the time of diagnosis of a below knee 

melanoma, but younger at diagnosis of an above knee melanoma. 

In order to investigate how many of the previous findings were due to differences in the age 

distribution at different body sites, age-standardized incidence rates per 100,000 person-years 

were calculated. As expected, age-standardized rates of melanoma by body site were highest 

for truncal melanoma for men and for lower limb melanoma for women (table 5.17). Men had 
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higher age-standardized rates than women for head and neck (rate ratio 1.5; 95% CI 1.0-2.1) 

and trunk lesions (rate ratio 2.4; 95% CI 1.8-3.4). 

Table 5.17 Numbers and age-standardized rates of melanoma for body sites and sex. 

male female sexes combined male:female 

ASR n ASR n ASR n rate ratio (95% CI) 

head& neck 17.4 93 11.7 66 14.2 159 1.5 (1.0-2.1) 

trunk 25.8 123 10.6 48 17.9 171 2.4 (1.8-3.4) 

upper limb 8.0 40 11.2 59 9.6 99 0.7 (0.5-1.1) 

lower limb 8.0 37 24.4 116 16.4 154 0.3 (0.2-0.5) 

ASR- age-standardized incidence rate per 100,000 person-years 
CI - confidence interval 

When head and neck site was examined in more detail, there were no significant differences in 

the male and female age-standardized rates of ear, face or neck lesions. The only significant 

difference was for scalp lesions, where men had about four times the age-standardized rates of 

women (table 5.18). 

Women had higher age-standardized rates than men for lesions both above and below the 

knee, but for melanoma of the foot (acrallentiginous melanoma were excluded in this study) 

the incidence rates were similar for both sexes (table 5.18). 

Table 5.18 Age-standardized rates of melanoma for detailed body sites and sex. 

male female 

ASR ASR 
male:female rate ratio 

(95% CI) 

head, neck ear 1.3 0.4 3.2 (0.7-14.4) 

other face 10.2 8.2 1.2 (0.8-1.9) 

scalp 2.9 0.7 4.3 (1.5-12.4) 

neck 3.0 2.4 1.2 (0.6-2.8) 

trunk back 21.7 9.5 2.3 (1.6-3.3) 

chest 4.1 1.1 3.8 (1.4-10.3) 

upper limb arm, hand 6.8 10.7 0.6 (0.4-1.0) 

shoulder 1.2 0.5 2.5 (0.6-9.7) 

lower limb leg NOS 1.5 3.1 0.5 (0.2-1.2) 

knee&above 3.4 8.0 0.4 (0.2-0.8) 

below knee 2.2 11.4 0.2 (0.1-0.4) 
-

foot 0.9 1.9 0.5 (0.1-1.6) 

ASR- age-standardized incidence rate per 100,000 person-years 
CI - confidence interval 
leg NOS - leg not otherwise specified 
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5.3.4.2 Body site by histological type 

In this section melanoma-in-situ have not been included in the analyses; only the three major 

histological classifications, Hutchinson's melanotic freckle, superficial spreading melanoma 

and nodular melanoma, have been included. 

Most Hutchinson's melanotic freckles (69.7%) occurred on the head and neck (table 5.19), 

and of these, the face contributed most of the cases (68 out of a total of 83). About 10% 

(n=12) of Hutchinson's melanotic freckles were on the trunk and these were all on the back. 

There were very few (n=5) Hutchinson's melanotic freckles on the lower limbs. Superficial 

spreading melanomas (a total of 336) were most commonly found on the trunk (34.8%) and 

lower limbs (32.1% ). About a third of nodular melanomas were on the lower limb (n=25), 

and approximately a quarter each on the head and neck (n=19) and the trunk (n=21). Most of 

the lower limb nodular melanomas ( 14 out a total of 25) were on the knee and above. 

There were several differences between the distributions of Hutchinson's melanotic freckle 

and superficial spreading melanoma by body site; there were significantly more Hutchinson's 

melanotic freckles than superficial spreading melanomas on the head and neck (p<Q.001), and 

significantly fewer on the trunk (p<O.OOl) and the lower limb (p<0.001). The distributions of 

superficial spreading melanoma and nodular melanoma were more similar; only for lesions on 

the head and neck was there a significant difference between the proportions of superficial 

spreading melanoma (14.9%) and nodular melanoma (24.7%; p=0.04). 
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Table 5.19 Numbers and proportions(%) of melanoma by histological classification and 
detailed body site (melanoma-in-situ excluded). 

Hutchinson's 
melanotic superficial spreading 

freckle melanoma nodular melanoma 

% n % n % n 

ear 3.4 4 0.9 3 1.3 1 

other face 57.1 68 6.5 22 11.7 9 

scalp 2.5 3 3.3 11 6.5 5 

neck 6.7 8 4.2 14 5.2 4 

total head & neck 69.7 83 14.9 50 24.7 19 

back 10.1 12 30.7 103 23.4 18 

chest 0.0 0 4.2 14 3.9 3 

total trunk 10.1 12 34.8 117 27.3 21 

arm, hand 11.8 14 17.3 58 15.6 12 

shoulder 4.2 5 0.9 3 0.0 0 

total upper limb 16.0 19 18.2 61 15.6 12 

leg NOS 0.0 0 4.5 15 3.9 3 

knee&above 1.7 2 9.8 33 18.2 14 

below knee 2.5 3 14.9 50 10.4 8 

foot 0.0 0 3.0 10 0.0 0 

total lower limb 4.2 5 32.1 108 32.5 25 

total overall 119 336 77 

It has been shown already that the site distribution of melanoma varies with sex. However, the 

aetiological clues which arise from the site distribution and the relationship of survival with 

site of lesion and sex may be explained in part by the variation in histological distribution at 

different body sites. Therefore it is important to look at the differences in distribution of 

histological classification by sex and body site. 

The body site distributions by sex for each histological classification are shown in figures 

5.17, 5.18 and 5.19 and table 5.20. As expected, most Hutchinson's melanotic freckles were 

on the face for both sexes (figure 5.17). Women had a greater proportion of Hutchinson's 

melanotic freckle on the arm than men (19% and 4.8%, respectively), whereas men had many 

more on the back when compared with women (16% and 3%, respectively). More superficial 

spreading melanomas occurred on the back in men than wqmen, and more on the legs in 

women compared with men (figure 5.18). A similar pattern was seen for nodular melanoma, 

with more on the back in men and more on the legs in women (figure 5.19). Men had no 

nodular melanomas below the knee whereas 20.5% (n=8) of female nodular melanomas were 

below the knee. 
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Figure 5.17 Proportions(%) of Hutchinson's melanotic freckles by body site and sex. 
Data from table 5.20 
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Figure 5.18 Proportions (%) of superficial spreading melanomas by body site and sex. 
Data from table 5.20. 
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Figure 5.19 Proportions(%) of nodular melanoma by body site and sex. Data from table 
5.20. 
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Table 5.20. Melanoma proportions (%) and numbers by site and sex within each 
histological classification (melanoma-in-situ excluded). 

male female 

Hutchinson's superficial nodular Hutchinson's superficial nodular 
melanotic spreading melanoma melanotic spreading melanoma 

freckle melanoma freckle melanoma 

% n % n % n % n % n % n 

ear 6.3 4 1.7 3 2.5 1 0.0 0 0.0 0 0.0 0 

other face 52.4 33 7.5 13 10.0 4 60.3 35 5.4 9 12.8 5 

scalp 4.8 3 4.6 8 10.0 4 0.0 0 1.8 3 2.6 1 

neck 6.3 4 4.6 8 7.5 3 6.9 4 3.6 6 2.6 1 

back 15.9 10 43.1 75 30.0 12 3.4 2 16.7 28 15.4 6 

chest 0.0 0 5.7 10 7.5 3 0.0 0 2.4 4 0.0 0 

buttock 0.0 0 0.6 1 2.5 1 0.0 0 0.0 0 2.6 1 

arm 4.8 3 12.6 22 10.0 4 19.0 11 20.2 34 20.5 8 

shoulder 4.8 3 1.1 2 0.0 0 3.4 2 0.6 1 0.0 0 

hand 0.0 0 1.1 2 0.0 0 0.0 0 0.0 0 0.0 0 

leg NOS 0.0 0 2.9 5 5.0 2 0.0 0 6.0 10 2.6 1 

knee&above 1.6 1 4.6 8 15.0 6 1.7 1 14.9 25 17.9 7 

below knee 1.6 1 5.2 9 0.0 0 3.4 2 24.4 41 20.5 8 

foot 0.0 0 1.7 3 0.0 0 0.0 0 4.2 7 0.0 0 

missin 1.6 1 2.9 5 0.0 0 1.7 1 0.0 0 2.6 1 

leg NOS - leg not otherwise specified 

We shall now look at histological distributions within body sites rather than body site 

distributions within histological classifications as above. The histological type which provided 

the most melanomas, both in-situ and invasive, for all body sites except in-situ lesions of the 

head and neck was superficial spreading melanoma (figures 5.20 and 5.21, and table 5.21). 

Most of the in-situ melanomas (n=75), and about 12% (n=8) of invasive melanomas occurring 

on the head and neck were Hutchinson's melanotic freckles (figures 5.20 and 5.21). When 

looked at in more detail, most melanomas on the face and ear were Hutchinson's melanotic 

freckles, but lesions on the scalp and neck were more likely to be superficial spreading 
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melanomas (figure 5.22 and table 5.22). Approximately 26% (n=5) of scalp lesions were 

nodular melanomas. 

The upper limb also had significant numbers of Hutchinson's melanotic freckles: over 30% 

(n=14) of in-situ melanomas and 10% (n=5) of invasive melanomas on the upper limb were of 

this type (figures 5.20 and 5.21). Approximately 63% (n=5) of melanomas on the shoulder 

were Hutchinson's melanotic freckles, but there were only a total of eight lesions at this site 

(figure 5.22 and table 5.22). 

The proportions of invasive melanoma classified as nodular melanoma were approximately the 

same for all grouped body sites (figure 5.21). There were no nodular melanomas on the 

shoulder, hand or foot and only one on the ear (figure 5.22). 

On the lower limb most lesions, as expected, were superficial spreading melanomas, but there 

was a significant proportion of nodular melanomas on the knee and above (figure 5.22). The 

ten lesions on the dorsum of the foot were all superficial spreading melanomas. 

Figure 5.20 Proportions(%) of in-situ melanomas by grouped body site and histological 
classification. Data from table 5 .21. 
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Figure 5.21 Proportions(%) of invasive melanomas by grouped body site and histological 
classification. Data from table 5.21 . 
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Table 5.21 Proportions(%) and numbers of melanomas by histological classification and 
grouped body site (melanoma-in-situ excluded). Data for figures 5.20 and 5.21. 

head&neck trunk upper limb lower limb 

% n % n % n % n 

in-situ HMF 87.2 75 16.7 9 35.0 14 10.3 3 

SSM 12.8 11 83.3 45 65.0 26 89.7 26 

total 86 54 40 29 

invasive HMF 12.1 8 3.1 3 9.8 5 1.8 2 

SSM 59.1 39 75.0 72 66.7 34 75.2 82 

NM 28.8 19 21.9 21 23.5 12 22.9 25 

total 66 96 51 109 

total HMF 54.6 83 8.0 12 20.7 19 3.6 5 

SSM 32.9 50 78.0 117 66.3 61 78.3 108 

NM 12.5 19 14.0 21 13.0 12 18.1 25 

total 152 150 92 138 

HMF - Hutchinson's melanotic freckle 
SSM - superficial spreading melanoma 
NM - nodular melanoma 
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Figure 5.22. Proportions (%) of melanomas by histological classification and detailed site 
of lesion. Data from table 5.22 
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Table 5.22 Proportions (%) and numbers of melanomas within each body site by 
histological classification (melanoma-in-situ excluded). Data for figure 5.22. 

superficial 
Hutchinson's spreading nodular 

melanotic freckle melanoma melanoma 

ear n 4 3 

% 50.0 37.5 12.5 

other face n 68 22 9 

% 68.7 22.2 9.1 

scalp n 3 11 5 

% 15.8 57.9 26.3 

neck n 8 14 4 

% 30.8 53.8 15.4 

back n 12 103 18 

% 9.0 77.4 13.5 

chest n 0 14 3 

% 0.0 82.4 17.6 

arm n 14.0 56.0 12.0 

% 17.1 68.3 14.6 

shoulder n 5 3 0 

% 62.5 37.5 0.0 

hand n 0 2 0 

% 0.0 100.0 0.0 

leg NOS n 0 15 3 

% 0.0 83.3 16.7 

knee&above n 2 33 14 

% 4.1 67.3 28.6 

below knee n 3 50 8 

% 4.9 82.0 13.1 

foot n 0 10 0 

% 0.0 100.0 0.0 

Next, mean age was examined after stratification by histological type and body site (table 

5.23). The mean age for nodular melanoma of the head and neck was 75.1 years, for the 

upper limb 65.3 years, the lower limb 53.8 years and the trunk 47.5 years (p for difference 

between sites <0.001). In contrast, there was no significant difference in the mean age at 

diagnosis of either Hutchinson's melanotic freckle (p=0.97) or superficial spreading 

melanoma (p=0.14) at different body sites. 
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Table 5.23. Mean age in years by histology and body site. 

Hutchinson's superficial 
melanotic spreading nodular overall 

freckle melanoma melanoma histologies 

mean age n mean age n mean age n mean age 

face, neck, scalp 65.2 83 59.8 50 75.1 19 64.8 

trunk 66.3 12 55.5 117 47.5 21 54.8 

upper limb 66.4 19 56.8 61 65.3 12 58.9 

lower limb 63.8 5 53.3 108 53.8 25 53.5 

p for difference 0.97 0.14 <0.001 <0.001 
between ~OUQS 

5.3.4.3 Body site by sun exposure category 

Next, body sites were grouped according to postulated sun exposure category (see Section 

5.2). 

The groups were: 

group 1, chronically exposed (male ear, face, scalp, neck, back of hand), 

group 2, intermittently exposed (male back, male chest, shoulder, arm, dorsum of foot, 

below knee, above knee, leg NOS) 

group 3, infrequently exposed (eyelid, female ear, female chest, female back, abdomen, 

buttock and perineum). 

The incidence rate of melanomas on both chronically and intermittently exposed body parts 

generally increased with age (figure 5.23 and table 5.24). In women below the age of 39 

years, melanomas were most common on infrequently exposed areas of skin but after 50 years 

of age they were least common on these areas. After the age of 40, most melanomas were 

found on intermittently exposed areas of skin. 

For men, the incidence rate of melanoma on infrequently exposed body surfaces was low and 

remained reasonably constant with age (figure 5.24 and table 5.24). In contrast, the rates of 

melanomas on chronically and intermittently exposed areas of skin increased rapidly with age, 

to higher age-specific rates than the comparable ones for women. Surface area has not been 

taken into account in these analyses, but will be considered later in the chapter. 
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Figure 5.23 Female age-specific rates per 100,000 person-years, by sun exposure 
category. To the same scale as male age-specific rates, figure 5.24. Data from table 5.24 
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Figure 5.24 Male age-specific rates per 100,000 person-years, by sun exposure category. 
Data from table 5.24 
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Table 5.24 Age-specific incidence rates of melanoma per 100,000 person-years by sex and 
sun exposure category. Data for figures 5.23 and 5.24 

age groups in years 

0-19 20- 30- 40- 50- 60- 70- 80-98 total 

male 

chronic 0.0 8.4 7.5 14.2 36.3 70.5 134.5 194.8 466.2 

intermittent 2.8 12.7 39.5 54.8 72.7 157.9 129.8 194.8 664.9 

infrequent 0.0 0.0 5.7 8.1 11.2 11.3 13.9 0.0 50.1 

female 

chronic 0.0 6.3 5.4 10.2 30.7 48.3 43.7 90.3 234.9 

intermittent 1.0 8.4 26.9 65.3 64.3 80.5 83.7 97.8 427.9 

infreguent 2.0 21.1 32.3 46.9 19.6 37.6 21.8 45.2 226.4 

The cumulative incidence rates of melanoma for both men and women also varied with sun 

exposure category (figures 5.25 and 5.26). The median age of first diagnosis of melanoma 

was lowest for infrequently sun exposed body sites and highest for chronically exposed body 

sites for both men and women. Thus areas of the body which are most exposed to the sun 

appear to develop melanomas later in life than the other skin areas. This analysis does not take 

into account the effects of histological type which vary with different age groups and body 

sites. The pattern shown for the cumulative incidence of melanomas on chronically exposed 

skin areas could be due to the fact that Hutchinson's melanotic freckles occur most commonly 

on the face in elderly people. 

However, the explanation did not appear to be quite so simple. To investigate this further, the 

mean age of patients, within histological subgroups, at the time of diagnosis of a melanoma, 

was calculated. When histological classifications were looked at separately for sun exposure 

sites,. people with nodular melanoma on chronically exposed sites (n= 19) had the greatest 

mean age (75.1 years), whereas people with nodular melanoma on infrequently exposed sites 

(n=22) had the lowest mean age of 46.8 years (table 5.25). The same pattern was seen for 

superficial spreading melanoma, with the oldest patients (mean age 59.3 years) having 

melanoma on chronically exposed areas and the youngest patients (mean age 50.2 years) 

having melanomas on infrequently exposed sites. For Hutchinson's melanotic freckle there 

was no significant difference in mean age with sun exposure site grouping. 
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Figure 5.25 Cumulative incidence rate (%) of melanoma for women by sun exposure 
category. 
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Figure 5.26 Cumulative incidence rate(%) for men by sun exposure category. 
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Over all histologies there was a significant difference (p<0.001) in mean age at diagnosis 

within the sun exposure subgroups, from 64.4 years for chronically exposed sites, 57.3 years 

for intermittently exposed sites to 49.7 years for infrequently exposed sites (table 5.25). 

Table 5.25 Mean age in years by histology and body site grouped by sun exposure. 

Hutchinson's superficial 
melanotic spreading nodular overall 

freckle melanoma melanoma histologies 

mean age n mean age n mean age n mean age 

chronic 65.2 83 59.3 52 75.1 19 64.4 

intermittent 66.3 32 56.4 219 57.8 38 57.3 

infrequent 64.3 4 50.2 66 46.8 22 49.7 

p for difference 0.9 0.008 <0.001 <0.001 
between ~OUES 

We shall now look briefly at the distribution of histological classifications within sun exposure 

groups. More than half the melanomas on chronically exposed body sites were Hutchinson's 

melanotic freckles (figure 5.27 and table 5.26), 33.8% were superficial spreading melanomas 

and the remainder nodular melanomas. On intermittently sun exposed areas of skin, three 

quarters of the lesions were of superficial spreading type, 13% were nodular melanomas and 

11% Hutchinson's melanotic freckles. On infrequently exposed body parts, 24% were 

nodular melanomas, 72% superficial spreading melanomas and 4% Hutchinson's melanotic 

freckles. 

However, once age is adjusted for by calculation of age-standardized incidence rates, it can be 

seen that the highest age-standardized incidence rate for Hutchinson's melanotic freckle was 

on chronically exposed skin and the highest rates of both superficial spreading and nodular 

melanomas were on intermittently exposed areas (table 5.26). 
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Figure 5.27 Proportions of melanoma for each histological type and sun exposure 
category. Data from table 5.26 
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Table 5.26 Proportions and age-standardized rates for sun exposure sites and histological 
classifications. Data for figure 5.27. 

Hutchinson's superficial spreading 
melanotic freckle melanoma 

% ASR (95% CI) % ASR (95% CI) 

chronic 53.9 7.3 (5.6-8.9) 33.8 5.1 (3.6-6.6) 

intermittent 11.1 2.7 (1.8-3.7) 75.7 22.3 (19.2-25.4) 

infreguent 4.3 2.6 ~1.5-3.72 71.7 7.2 ~5.4-9.02 

ASR - age-standardized incidence rate per 100,000 person-years 
CI - confidence interval 

5.3.4.4 Body site by ease of visibility category 

nodular 
melanoma 

% ASR (95% CI) 

12.3 1.2 (0.6-1.8) 

13.2 3.7 (2.5-5.0) 

23.9 0.4 ~0-0.72 

In order to investigate whether the difference in site distribution by sun exposure category 

could be due to ease of visibility of body sites rather than sun exposure per se, body sites 

were grouped according to postulated ease of inspection of the skin site. Table 5.27 shows the 

relationship of sun exposure category to visibility category. 
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The visibility groups were defined as follows: 

group 1 (easy-to-see), skin area easily seen (eyelid, face, chest, arm, abdomen, back of 

hand, dorsum of foot and leg below knee) 

group 2 (hard-to-see), skin area more difficult to see (neck, leg including hip not 

otherwise specified, ear, leg above knee, knee and shoulder) 

group 3 (impossible-to-see), skin area almost impossible to see (back, scalp, buttock, 

groin and trunk not otherwise specified) 

Table 5.27 Numbers of patients with melanoma within each sun exposure and visibility 
category. 

visibility category 

easy to hard to impossible 
see see to see 

n n n 

sun exposure chronic 105 34 21 

category intermittent 186 31 106 

infreguent 5 54 46 

For women, incidence rates of melanoma on easily seen areas of skin increased with age. 

Above the age of 30, these body sites had the highest melanoma incidence rates (figure 5.28 

and table 5.28). Incidence rates of melanoma on hard-to-see and impossible-to-see skin body 

sites did not vary much with age. 

In men, incidence rates of melanoma on all body site visibility categories increased with age 

(figure 5.29 and table 5.28). From 40 to 70 years, impossible-to-see body sites had the 

highest rates of melanoma, but in the 80+ age group the highest incidence was on easily seen 

skin areas. 
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Figure 5.28 Female age-specific rates per 100,000 person-years, by body site visibility 
category. Data from table 5.28 
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Figure 5.29 Male age-specific rates per 100,000 person-years, by body site visibility 
category. Data from table 5.28 
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Table 5.28 Age-specific incidence rates of melanoma per 100,000 person-years by sex and 
body site visibility category. Data for figures 5.28 and 5.29. 

age groups in years 

0-19 20- 30- 40- 50- 60- 70- 80-98 

male 

easily seen 2.8 14.8 22.6 28.4 30.8 98.7 115.9 153.0 

hard to see 0.0 2.1 11.3 8.1 28.0 36.7 46.4 125.2 

impossible to see 0.0 4.2 18.8 40.6 61.5 104.3 115.9 111.3 

female 

easily seen 1.0 8.4 32.3 63.2 81.0 112.7 105.6 180.6 

hard to see 1.0 19.0 17.9 32.6 19.6 29.5 29.1 22.6 

im2ossible to see 1.0 8.4 14.4 26.5 14.0 24.2 14.6 . 30.1 

Figure 5.30 Cumulative incidence rate(%) of melanoma by visibility category. 
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The cumulative incidence rates and median age of melanoma diagnosis varied little with ease 

of visibility site category. Neither was there much variation in cumulative incidence with 

visibility category between men and women so they have been combined in figure 5.30. 
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The mean age at diagnosis of nodular melanoma within visibility categories appeared to be 

highest for easy-to-see sites and lowest for impossible-to-see sites. However, on formal 

testing there were no significant differences in mean age for different visibility site categories 

within any histological classification (table 5.29). 

Table 5.29 Mean age in years by histology and body site grouped by visibility category. 

Hutchinson's superficial nodular overall 
melanotic spreading melanoma histologies 

freckle melanoma 

mean age n mean age n meanage n mean age 

easily seen 64.3 85 55.6 154 63.2 32 59.2 

difficult to see 68.5 19 52.7 68 58.9 22 55.7 

impossible to see 67.8 15 57.4 115 53.4 25 57.3 

p for difference 0.4 0.2 0.1 0.1 
between grouEs 

5.3.4.5 Relative tumour densities 

Body site 

Age-standardized relative tumour densities for body sites were calculated as described in 

Section 5.2. These were plotted by body site of the lesion (figure 5.31). If all melanomas 

were distributed in an even density over the entire body, each body site would have a relative 

tumour density for melanoma of 1.0. For men, the relative tumour densities were considerably 

greater than one (that is, there were more lesions than expected for the surface areas of these 

sites) for the face, ear, scalp, neck and back and less than one for all parts of the leg. For 

women, there were more melanomas than expected on the face, ear, neck, back and below 

knee and fewer than expected on the scalp and chest. 
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Figure 5.31 Age-adjusted relative tumour densities by site of melanoma. Data from table 
5.30 
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Table 5.30 Crude and age-adjusted relative tumour density (RTD) by site of lesion. Data 
forfigure 5.31. 

age adjusted 
surface area(%) no. cases expected cases crudeRTD: relative tumour 

observed/expected density 

men women men women men women men women men women 

face 3 3 54 49 8.5 8.2 6.4 6.0 5.8 5.0 

ear 0.5 0.5 8 2 1.4 1.4 5.7 1.5 4.6 1.5 

scalp 3.5 3.5 17 4 9.9 9.6 1.7 0.4 1.5 0.4 

neck 2 2 15 11 5.6 5.5 2.7 2.0 2.6 2.2 

chest 11 11.6 17 5 31.0 31.8 0.6 0.2 0.7 0.2 

back 11 10.6 106 43 31.0 29.0 3.4 1.5 3.5 1.6 

buttocks 5 5 2 1 14.1 13.7 0.1 0.1 0.2 0.1 

arm 14 14 31 56 39.5 38.4 0.8 1.5 0.6a 1.oa 

hand 5 5 2 0 14.1 13.7 0.1 0.00 

knee&above 19 19 16 35 53.6 52.1 0.3 0.7 0.3 0.8 

below knee 14 14 10 60 39.5 38.4 0.3 1.6 0.3 1.5 

foot 7 7 4 8 19.7 19.2 0.2 0.4 0.2 0.5 

total 95 95.2 282 274 267.9 260.8 

a - hand and arm combined 
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The aetiological clues that emerge from the consideration of total melanoma are limited because 

the incidence rates of in-situ melanoma, in particular, reflect both causal and behavioural 

factors relating to diagnosis. It is thought that the incidence of invasive melanoma is less 

influenced by such behavioural factors and thus contributes more aetiological information. For 

this reason, the relative tumour densities of in-situ and invasive melanomas were analysed 

separately for each sex (figures 5.32 and 5.33 and tables 5.31 and 5.32). The high relative 

tumour density for melanoma on the face was due predominantly to in-situ tumours (mostly 

Hutchinson's melanotic freckles) in both sexes, but was also high for invasive lesions. The 

ear had high densities for both in-situ and invasive melanoma in men (figure 5.33), but only 

in-situ lesions in women (5.32). There were no invasive melanomas on the ear in women in 

this study. 

All melanomas on the neck had a high relative density for both sexes. The scalp had a high 

density of in-situ and invasive lesions but in men only (figure 5.33); women had very few 

scalp melanomas (figure 5.32). On the back the melanoma density was high for both sexes 

and for both in-situ and invasive lesions, but men had higher densities than women. All 

melanomas on the chest, buttocks or perineum, arm and hand, foot and knee and above had a 

low density of melanomas for both sexes. Women had high densities for invasive melanomas 

but not in-situ melanomas below the knee (figure 5.32). 

Figure 5.32 Age-adjusted relative tumour densities for women by body site of melanoma 
and level of invasion. Data from tables 5.31 and 5.32 
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Figure 5.33 Age-adjusted relative tumour densities for men by body site of melanoma and 
level of invasion. Data from tables 5.31 and 5.32 
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Table 5.31 Crude and age-adjusted relative tumour densities by body site and sex for in-
situ melanoma. Data for figures 5.32 and 5.33. · · 

crudeRTD: 
age adjusted 

relative tumour 
surface area(%) number expected cases observed/expected density 

of cases 

men women men women men women men women men women 

face 3 3 35 34 3.6 3.8 9.8 9.1 8.8 8.1 

ear 0.5 0.5 3 2 0.6 0.6 5.0 3.2 3.4 3.2 

scalp 3.5 3.5 6 1 4.2 4.4 1.4 0.2 1.3 0.1 

neck 2 2 6 5 2.4 2.5 2.5 2.0 2.2 2.1 

chest 11 11.6 5 3 13.1 14.5 0.4 0.2 0.5 0.3 

back 11 10.6 46 21 13.1 13.3 3.5 1.6 3.7 1.6 

buttocks 5 5 1 0 6.0 6.3 0.2 0.0 0.2 0 

arm&hand 14 14 12 26 16.7 17.5 0.7 1.5 0.6 1.1 

knee& above 19 19 2 11 22.6 23.8 0.1 0.5 0.1 0.5 

below knee 14 14 1 20 16.7 17.5 0.1 1.1 0.1 1.1 

foot 7 7 2 2 8.3 8.8 0.2 0.2 0.2 0.3 
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Table 5.32 Crude and age-adjusted relative tumour densities by body site and sex for 
invasive melanoma. Data for figures 5.32 and 5.33. 

crudeRTD: 
age adjusted 

relative tumour 
surface area(%) number expected cases observed/expected density 

of cases 

men women men women men women men women men women 

face 3 3 19 15 4.8 4.4 3.9 3.4 3.7 2.2 

ear 0.5 0.5 5 0 0.8 0.7 6.2 0.0 5.3 0 

scalp 3.5 3.5 11 3 5.6 5.2 2.0 0.6 1.7 0.6 

neck 2 2 9 6 3.2 3.0 2.8 2.0 2.8 2.3 

chest 11 11.6 12 2 17.7 17.2 0.7 0.1 0.8 0.1 

back 11 10.6 60 22 17.7 15.7 3.4 1.4 3.4 1.6 

buttocks 5 5 1 1 8.1 7.4 0.1 0.1 0.1 0.1 

arm&hand 14 14 19 29 22.5 20.7 0.8 1.4 0.7 0.9 

knee & above 19 19 14 24 30.6 28.1 0.5 0.9 0.5 1.0 

below knee 14 14 9 40 22.5 20.7 0.4 1.9 0.4 1.9 

foot 7 7 2 6 11.3 10.4 0.2 0.6 0.2 0.7 

Age-adjusted relative tumour densities were then calculated for individual histological 

classifications and grouped body sites (table 5.33). For Hutchinson's melanotic freckle on the 

head and neck, the age-adjusted relative tumour density was extremely high at 7.76 (figure 

5.34). The age-adjusted relative tumour densities on the head and neck for both superficial 

spreading melanoma (figure 5.35) and nodular melanoma (figure 5.36) were also higher than 

other body sites, but not nearly as high as for Hutchinson's melanotic freckle on the head and 

neck. 
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Figure 5.34 Age-adjusted relative tumour densities by grouped body site for Hutchinson's 
melanotic freckle. Data from table 5.33 
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Figure 5.35 Age-adjusted relative tumour densities by grouped body site of superficial 
spreading melanomas. Data from table 5.33 
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Figure 5.36 Age-adjusted relative tumour densities by grouped body site of nodular 
melanomas. Data from table 5.33 
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Table 5.33 Crude and age-adjusted relative tumour densities for different histologies and 
site categories. Data for figures 5.34, 5.35 and 5.36. 

observed age adjusted 
surface no. 'expected crudeRTD: ASR I relative 
area(%) cases cases observed expected tumour 

/ex12ected ASR densi!X 
Hutchinson's 

head&neck 9 83 10.7 7.75 7.29/0.94 7.76 melanotic freckle 

trunk 32.4 12 38.6 0.31 0.99/3.37 0.29 

upper limb 19 19 22.6 0.84 1.65/1.98 0.83 

lower limb 40 5 47.6 0.11 0.47/4.16 0.11 

superficial spreading 
head& neck 9 50 30.3 1.65 4.88/3.13 1.56 melanoma 

trunk 32.4 118 109.2 1.08 12.18/11.25 1.08 

upper limb 19 61 64.0 0.95 6.17/6.6 0.93 

lower limb 40 108 134.8 0.80 11.49113.89 0.83 

nodular melanoma head&neck 9 19 7.1 2.67 1.31/0.69 1.90 

trunk 32.4 23 25.6 0.90 2.59/2.48 1.04 

upper limb 19 12 15.0 0.80 1.02/1.45 0.70 

lower limb 40 25 31.6 0.79 2.71/3.06 0.89 
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Sun exposure categories of body site 

Next, age-adjusted relative tumour densities were calculated for body sites grouped into sun 

exposure categories as described above. The highest melanoma density was on the chronically 

exposed skin surfaces of men, and the lowest density on infrequently exposed sites in men 

(figure 5.37 and table 5.34). Women followed a similar but less extreme pattern, with 

melanoma densities decreasing from chronically exposed sites to infrequently exposed sites. 

Figure 5.37 Age-adjusted relative tumour densities by sun exposure category. Data from 
table 5.34 
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Table 5.34 Crude and age-adjusted relative tumour density by sun exposure category. Data 
for figure 5.37 

observed/ 
age adjusted 

relative tumour 
surface area(%) no. cases expected cases expected density 

men women men women men women men women men women 

chronic 14.0 13.5 96 64 39.5 37.0 2.43 1.73 2.16 1.43 

intermittent 57.0 35.0 168 124 160.7 95.9 1.05 1.29 1.11 1.36 

infreguent 29.8 51.9 18 86 84.0 142.2 0.21 0.60 0.22 0.64 

Ease of visibility categories 

Crude and age-adjusted relative tumour densities were then calculated for body sites grouped 

according to body site ease of visibility categories (figures 5.38 and 5.39 and table 5.35). For 
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women, the relative tumour density was approximately one for all visibility body sites, and for 

both in-situ and invasive melanomas (figure 5.38). For men, the maximum tumour density, 

for both in-situ and invasive lesions, occurred on impossible-to-see body sites (figure 5.39). 

The minimum tumour density for invasive melanoma was on easy-to-see sites but for in-situ 

melanoma was on difficult -to-see sites. 

Figure 5.38 Relative tumour density for women for body site visibility categories by level 
of invasion. Data from table 5.35. 
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Figure 5.39 Relative tumour density for men for body site visibility categories by level of 
invasion. Data from table 5.35. · 
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Table 5.35 Relative tumour density (RTD) by visibility category. Data for figures 5.38 and 
5.39. 

crudeRTD: age adjusted 
number of observed/ relative tumour 

surface area(%) cases expected cases expected density 

men women men women men women men women men women 

in-situ 

easy to see 59.8 59.4 56 85 74.8 79.0 0.8 1.1 0.7 1.0 

difficult to see 21.5 21.5 16 26 26.9 28.6 0.6 0.9 0.6 1.0 

impossible to see 19.5 19.1 53 22 24.4 25.4 2.2 0.9 2.3 0.9 

invasive 

easy to see 59.8 59.4 62 92 102.3 93.3 0.6 1.0 0.6 0.9 

difficult to see 21.5 21.5 37 39 36.8 33.8 1.0 1.2 1.0 1.3 

imEossible to see 19.5 19.1 72 26 33.4 30.0 2.2 0.9 2.1 1.0 

5.3.5 Melanoma depth and level of invasion 

Information on the depth of invasive melanomas was present in 95% (315/333) of histology 

reports of primary invasive melanoma; depth measurements were not reported for in-situ 

lesions. In order to include in-situ melanomas in some analyses, the in-situ lesions were 

arbitrarily assigned a depth of 0.1mm (and medians used as a measure of central tendency) or 

they were classified as 'thin' lesions when grouped categories for depth were used. The depth 

of invasive melanomas was analysed as a continuous variable or grouped in the standard 

manner: thin lesions< 0.76mm, medium thickness lesions 0.76- 1.5mm and thick lesions> 

1.5mm depth. 

The level of invasion of the tumour was reported in 86.5% of all histology reports and 76% of 

invasive melanoma reports. Three percent of reports (n=lO), where the histology was stated 

as being invasive melanoma, were missing both depth measurement and level of invasion. The 

level of invasion of in-situ melanoma is, by definition, level I, intra-epidermal. 

To remind us of the levels of invasion mentioned in Section 5.2 they are listed here (see figure 

1.1 also): 

Level I- Confinedto the epidermis (in-situ) with all tumour cells above the basement 

membrane. 

Level II - Tumour cells extend into the papillary dermis. 

Level III - Filling the papillary dermis and accumulating at the papillary-reticular 

interface. 

Level IV - Extension into the reticular dermis. 

Level V - Invading the subcutaneous fat. 
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5.3.5.1 Depth and level of invasion by sex, Area Health Board and age 

In this section I shall first look briefly at the relationship between depth of tumour and level of 

invasion and then go on to investigate depth and level of invasion in terms of sex, Area Health 

Board and age. 

For invasive melanomas 46% were thin (63% of these were Clarks level II; 20% were levels 

III-V), 24% were of medium thickness (of these 23% were level II; 50% level III-IV) and 

24% were thick (12% level II-III; 61% levels IV and V) and 6% were missing depth 

information (table 5.36). 

Table 5.36. Proportions (and numbers) of invasive melanomas by depth and level of 
invasion categories. 

depth (invasive melanoma) 
<0.76mm 0.76-1.5mm >1.5mm missing 

level of invasion (thin) (medium) (thick) information 

II papillary dermal 63% (97) 23% (18) 3% (2) 35% (7) 

III papillary-reticular interface 17% (26) 21% (17) 9% (7) 0% (0) 

IV reticular dermal 3% (4) 29% (23) 51% (41) 0% (0) 

V subcutaneous fat 0% (0) 0%(0) 10% (8) 5% (1) 

micro-invasion 1% (2) 0% (0) 0% (0) 10% (2) 

missing information 16% ~252 28% ~222 28% ~232 50% {102 

Sex 

For both sexes, most invasive melanomas were thin, < 0.76mm depth and there was no 

significant difference in proportions between sexes (figure 5.40 and table 5.37). As expected, 

when in-situ and invasive melanomas were combined, the largest proportion (about 50%) 

were intra-epidermal and only 1.5% had invaded to level V, into subcutaneous fat (figure 5.41 

and table 5.37). 
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Figure 5.40 Proportions(%) of invasive melanoma at different depths by sex. Data from 
table 5.36. 
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Figure 5.41 Proportions of total (in-situ and invasive) melanoma at different levels of 
invasion by sex. Data from table 5.36. 
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Table 5.37 Proportions (and numbers) of melanoma at different depths or levels of 
invasion by sex. Data for figures 5.40 and 5.41. 

invasive only 

male female 

depth 

thin <0.76mm 47% (77) 52% (77) 

medium 0.76-1.5mm 27% (44) 24% (36) 

thick > 1.5mm 

p for chi square test 

level of invasion 

intra-epidermal 

papillary dermal 

papillary-reticular 
interface 

reticular dermal 

subcutaneous fat 

micro-invasion 

p for chi square test 

27% (44) 24% (36) 

0.67(NS) 

NS - not statistically significant 

Area Health Board 

all melanoma 
invasive all 

only melanoma 

male female both sexes both sexes 

70% (205) 75% (212) 49% (154) 72% (417) 

15% (44) 13% (36) 26% (80) 14% (80) 

15% (44) 13%(36) 26% (80) 14% (80) 

0.45(NS) 

49% (127) 52% (133) 50% (260) 

22% (58) 26% (66) 245 (124) 

12% (31) 7% (19) 10% (50) 

14% (37) 12% (31) 13% (68) 

2% (4) 2% (4) 2% (8) 

2% (4) 1% (3) 1% (7) 

0.53 (NS) 

There was a significant difference among Area Health Boards in the proportions of melanomas 

at different levels of invasion for women (p<O.OOl), but not for men (p=0.07) (table 5.38). 

The distribution of level of invasion in Nelson was shifted towards the 'better' prognostic end 

for both sexes. For men the proportion of in-situ melanomas varied from 51.3% in Nelson

Marlborough to 44.4% in the Bay of Plenty, and the proportion of level IVN melanomas 

ranged from 20% in the Hawkes Bay to 5.2% in Nelson-Marlborough. For both sexes 

combined, melanomas invading to levels IV or V contributed 4.9% of the total tumours in 

Nelson, whereas in the Bay of Plenty 17.2% were level IV or V, and in Hawkes Bay 19.7% 

were levels IV or V (figure 5.42 and table 5.38). There was some difference in the amount of 

missing information for invasion among the Area Health Boards. About 11% of histology 

reports from Nelson were missing this information; 13% of reports from the Hawkes Bay 

were missing it and 18.7% of reports from the Bay of Plenty were missing information about 

the level of invasion. 
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The proportions of melanomas in each depth category did not vary significantly by Area 

Health Board (table 5.38). In the Hawkes Bay and Nelson thin lesions accounted for 75% of 

all melanomas and in the Bay of Plenty, 66.5% were thin. Women in the Nelson area had low 

proportions of thick lesions ( 6.1%) compared to men (13 .2%) in the same area. The mean 

depth of invasive melanoma was approximately the same for all Area Health Boards and 

although the median depth was lower than the corresponding mean depth, there was little 

difference among the areas (table 5.38). 

Figure 5.42 Proportions (%) of melanomas at different levels of invasion by Area Health 
Board. Data from table 5.38 
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Table 5.38 Proportions of melanomas by depth, level of invasion and Area Health Board. 
Data for figure 5.42 

male female both sexes 
Hawkes Bay of Nelson- Hawkes Bay of Nelson- Hawkes Bay of Nelson-

Bay Plenty Marl Bay Plenty Marl Bay Plenty Marl 
n=110 n=107 borough n=119 n=99 borough n=229 n=206 borough 

n=76 n=66 n=143 

depth (all melanomas) 

< 0.76 mm 74.5 62.6 73.7 76.5 70.7 77.3 75.5 66.5 74.8 

0.76-1.5 mm 10.0 21.5 13.2 10.1 13.1 16.7 10.0 17.5 14.7 

> 1.5 mm 15.5 15.9 13.2 13.4 16.2 6.1 14.4 16.0 10.5 

p for chi square test 0.16 (NS) 0.3 (NS) 0.1 (NS) 

invasion (all melanomas) 

1-insitu 50.5 44.4 51.3 64.8 41.7 43.8 58.1 43.1 47.5 

IT-papillary dermal 15.8 26.7 25.0 10.2 32.1 43.8 12.8 29.3 33.3 

Ill-pap/ret interface 10.5 8.9 17.1 2.8 11.9 9.4 6.4 10.3 13.5 

IV -reticular dermal 18.9 17.8 3.9 17.6 11.9 3.1 18.2 14.9 3.5 

V -subcutaneous fat 1.1 2.2 1.3 1.9 2.4 0.0 1.5 2.3 1.4 

micro-invasion 3.2 0.0 1.3 2.8 0.0 0.0 3.0 0.0 0.7 

p for difference 
0.07 (NS) <0.001 <0.001 between groups 

mean depth 
1.3 1.3 1.1 1.6 (invasive only) 1.7 1.0 1.4 1.5 1.1 

p for difference 
between area health 0.66 (NS) 0.32 (NS) 0.31 (NS) 
boards 

median depth 
0.7 1.0 0.8 1.0 (invasive only) 0.7 0.7 0.8 0.9 0.7 

NS - not statistically significant 

For men, the incidence rate of thick melanoma increased sharply after the age of 60, to very 

high rates in the 80+ age group. Medium thickness melanomas (0.76-l.Smm thick) increased 

more slowly to a peak at 60-69 years old, and thin melanomas tended to increase slowly over 

all ages (figure 5.43 and table 5.39). In women there was a less obvious association of 

melanoma depth groups with age. At all ages the highest incidence rate was for thin 

melanomas and the highest incidence rate overall was for thin lesions in the over 80 year olds. 

The incidence rate of thick melanomas increased gradually from 50 years of age (figure 5.44 

and table 5.39). 
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Figure 5.43 Male age-specific incidence rates of invasive melanoma per 100,000 person
years, by depth of lesion. Data from table 5.39 
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Figure 5.44 Female age-specific incidence rates of invasive melanoma per 100,000 
person-years, by depth of lesion. Data from table 5.39 To same scale as figure 5.43. 
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Table 5.39 Age-specific incidence rates of melanoma per 100,000 person-years by depth 
and sex. Data for figures 5.43 and 5.44 

age groups in years 

0-19 20- 30- 40- 50- 60- 70- 80-98 

male 

thin <0.76mm 1.9 6.3 22.6 26.4 39.1 36.7 69.5 69.6 

medium 0.76-1.5mm 0.9 6.3 7.5 12.2 25.2 39.5 23.2 27.8 

thick > 1.5mm 0.0 4.2 5.6 8.1 5.6 31.0 51.0 153.0 

female 

thin <0.76mm 0.0 12.6 23.3 30.6 30.7 34.9 32.8 75.2 

medium 0.76-1.5mm 0.0 4.2 7.2 20.4 8.4 29.5 21.8 0.0 

thick > 1.5mm 0.0 4.2 5.4 6.1 11.2 18.8 32.8 60.2 

If we now look at the cumulative incidence rates of melanoma with age, the cumulative 

incidence rates of melanoma in thin and intermediate depth groups were very similar up to the 

age of 60 years (figure 5.45), at which time patients developed intermediate thickness 

melanomas at a faster rate than thin ones. The cumulative incidence rate of thick melanoma 

was lower than the other depth groups, but had a rapid rise after the age of 60. 

Figure 5.45 Cumulative incidence rate (%) by age and depth of lesion. 
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There was no statistically significant linear trend of age with ordered category of depth (table 

5.40). However, a slightly different pattern was seen with increasing levels of invasion (table 

5.41). There were significant differences in mean age between levels of invasion for men 

(p=0.002) but not for women (p=0.23). However, there was no significant linear trend for 

either sex. 

Table 5.40 Mean age in years for all melanomas by depth. 

depth 
mean age 
in years 

in-situ intra-epidermal 58.9 

invasive thin <0.76mm 54.8 

medium 0.76-1.5mm 54.7 

thick > 1.5mm 65.7 

p for test for linearity 0.08 (NS) 

NS - not statistically significant 

Table 5.41 Mean age in years for total melanoma by level of invasion and sex. 

level of invasion male female sexes combined 

intra-epidermal 61.7 56.6 59.1 

papillary dermal 52.8 54.0 53.4 

papillary-reticular interface 54.7 64.1 58.3 

reticular dermal 62.9 58.7 61.0 

subcutaneous fat 59.8 60.0 62.2 

p for difference between levels of 0.002 0.23 (NS) <0.01 
invasion 

p for test for linearity 0.56 (NS) 0.29 (NS) 0.55 (NS) 

NS - not statistically significant 

Next, age-standardized incidence rates of melanoma were calculated in order to adjust for the 

different age distributions within depth and level of invasion categories. Age-standardized 

incidence rates for total melanoma varied little by sex for each depth category. As expected 

there was a decreasing age-standardized incidence rate for all melanoma and both sexes, with 

increasing depth of lesion (figure 5.46 and table 5.42). Most of the lesions less than 0.76 mm 

thick were in-situ lesions, Clarks level 1. Within each depth group men had consistently 

higher age-standardized rates than women. 
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The male:female rate ratio varied with levels of invasion (figure 5.47 and table 5.42). The rate 

ratio was less than one for invasion levels I and IT, but greater than one for levels Til to V, 

demonstrating a shift of incidence in women towards the better prognosis thin lesions. 

Figure 5.46 Age-standardized incidence rates per 100,000 person-years of melanoma by 
depth of lesion. Data from table 5.42. 
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Figure 5.47 Age-standardized incidence rates per 100,000 person-years, by level of 
invasion. Data from table 5.42. 
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Table 5.42 Age-standardized incidence rates per 100,000 person-years for total melanoma, 
by depth or level of invasion and male:female rate ratios. Data for figures 5.46 and 5.47 

male female 
ASR ASR 

depth 

<0.76mm 16.50 

0.76-1.5mm 9.75 

>1.5mm 8.06 

missing 2.09 

level of invasion 

I intra-epidermal 24.84 

II papillary dermal 12.79 

III papillary reticular interface 6. 70 

N reticular dermal 6.97 

V subcutaneous fat 0.83 

ASR - age-standardized incidence rate 
CI - confidence interval 
m:f rate ratio - male to female rate ratio 

15.44 

7.46 

5.96 

1.58 

26.59 

13.68 

3.25 

5.83 

0.64 

m:f 
rate ratio 

1.1 

1.3 

1.4 

1.3 

0.9 

0.9 

2.1 

1.2 

1.3 

5.3.5.2 Depth and level of invasion by histological classification 

As expected, over 95% of Hutchinson's melanotic freckles were thin, <0.76mm thick (table 

5.43). Superficial spreading melanomas were also predominantly thin lesions; about 25% 

were intermediate or thick lesions. Only about 8% of nodular melanomas were thin. There 

was no significant difference between sexes in the proportions of histologies in different depth 

groups, but numbers were small in some categories. 

More than 86% of Hutchinson's melanotic freckles were in-situ lesions and all nodular 

melanomas were invasive (table 5.43). Of the superficial spreading melanomas, 75% were 

thin and over 70% were either Clarks level I or II. The proportions of nodular melanoma in 

levels IV and V appeared higher for women than for men, although this difference was not 

statistically significant. 

The mean depth of invasive Hutchinson's melanotic freckles and superficial spreading 

melanomas was higher for men than women (table 5.43), but the reverse was true for nodular 

melanoma. However, none of these differences were statistically significant. 
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Table 5.43 Proportions(%) of total (in-situ and invasive) melanomas by depth, level of 
invasion and histology. Melanoma-in-situ excluded. 

Hutchinson's melanotic superficial spreading nodular melanoma 
freckle melanoma 

male female total male female total male female total 
n=60 n=57 n=153 n=143 n=24 n=27 

depth (all melanomas) 

< 0.76 mm 96.6 96.4 96.5 71.5 78.9 75.1 10.3 5.3 7.7 

0.76-1.5 mm 1.7 3.6 2.6 20.4 16.8 18.6 20.5 18.4 19.2 

> 1.5 mm 1.7 0.0 0.9 8.1 4.4 6.3 69.2 76.3 73.1 

p for difference 0.48 (NS) 0.21 (NS) 0.90 (NS) 
between sexes 

level of invasion (all melanomas) 

I-insitu 86.7 89.5 88.0 35.3 37.1 36.1 0.0 0.0 0.0 

IT-papillary dermal 8.3 10.5 9.4 32.0 41.3 36.5 12.5 3.7 7.7 

III-pap/ret interface 1.7 0.0 0.9 15.7 9.8 12.8 25.0 18.5 21.2 

N -reticular dermal 1.7 0.0 0.9 13.7 9.1 11.5 58.3 66.7 61.5 

V -subcutaneous fat 0.0 0.0 0.0 1.3 0.7 1.0 4.2 11.1 9.6 

p for difference 0.55 (NS) 0.36 (NS) 0.49 (NS) 
between sexes 
mean depth 

0.95 0.66 0.82 0.90 0.81 0.85 2.26 3.53 2.89 (invasive only) 

p for difference in 
0.41 0.47 0.08 

mean depth between 
sexes 

NS - not statistically significant 

When histological types were looked at individually (table 5.44), there was a significant 

difference in mean age at diagnosis between depth categories of superficial spreading 

melanoma (p<O.OOl) and nodular melaJ?.oma (p=0.02), but not for-Hutchinson's melanotic 

freckle. In addition, for histologies which had in-situ melanomas (Hutchinson's melanotic 

freckles and superficial spreading melanomas), the mean age of these in-situ lesions was 

greater than the thin invasive lesions of the same histological classification. If in-situ lesions 

were excluded there appeared to be a trend of mean age with depth for all histological 

classifications of invasive melanoma. 
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Table 5.44 Mean age in years for melanomas of different depths and histological 
classification. 

mean age in years 

Hutchinson's superficial 

depth 
melanotic spreading nodular 

freckle melanoma melanoma 

in-situ intra-epidermal 65.5 55.0 NA 

invasive thin <0.76mm 61.9 54.5 53.8 

medium 0.76-l.Smm 67.0 55.5 49.0 

thick > 1.5mm 72.0 74.1 62.8 

p for difference between 
groups 0.87 <0.001 0.02 

p for test for linearity 0.94 0.01 0.02 

5.3.5.3 Depth and level of invasion by body site 

Proportions of melanomas by body site, depth category and sex are shown in figure 5.48 and 

table 5.45. There were no significant differences between sexes for the distribution of depth 

groups or level of invasion within body site categories. 

About 78% of all head and neck melanomas were thin, with women having a larger proportion 

of thin head and neck melanomas than men (figure 5.48 and table 5.45). On the lower limb 

only 47% of male melanomas were thin compared to 65% in women. and 36% were of 

medium thickness. For all grouped site categories, women had higher proportions of thin 

lesions than men, and for all sites, except the lower limb, they had fewer thick lesions than 

men. 

If we concentrate next on level of invasion (table 5.45), 65% of all melanomas on the head 

and neck were in-situ, 50% on the upper limb were in-situ, whereas only 34% on the lower 

limbs were in-situ melanomas. In men, only 20% of melanomas on the lower limb were in

situ and a third of lower limb melanomas were levels N or V. 



202 

Figure 5.48 Proportions (%) of melanomas by body site, depth and sex. Data from table 
5.45 
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Table 5.45 Proportions(%) of depth or level of invasion by body site and sex. Data for 
figure 5.48. 

body site 

head& neck trunk (groin excluded) upper limb lower limb 

male female total male female total male female total male female total 
n=88 n=65 n=120 n=45 n=39 n=56 n=30 n=75 

depth (all melanoma) 

<0.76mm 75.0 83.1 78.4 70.8 84.4 74.5 74.4 78.6 76.8 47.2 64.9 60.7 

0.76-1.5mm 8.0 . 7.7 7.8 16.7 8.9 14.5 10.3 12.5 11.6 36.1 17.5 22.0 

>1 .5mm 17.0 9.2 13.7 12.5 6.7 10.9 15.4 8.9 11.6 16.7 17.5 17.3 
p for difference between 

0.37(NS) 0.20(NS) 0.61(NS) 0.06(NS) sexes 

level of invasion (all melanoma) 

I intra-epidermal 61.7 70.0 65.2 47.7 60.5 51.0 50.0 50.9 50.6 20.0 38.6 34.1 

II papillary dermal 17.3 20.0 18.4 25.2 21.1 24.1 23 .5 32.1 28.7 26.7 28 .7 28.0 
m papillary- reticular 

6.2 6.7 6.4 12.1 7.9 11.0 11 .8 7.5 9.2 16.7 7 .9 9.8 interface 

N reticular dermal 11.1 1.7 7.1 14.0 7.9 12.4 11 .8 5.7 8.0 30.0 21.8 23.5 

V subcutaneous fat 3.7 1.7 2.8 0.0 0.0 0.0 0.0 0.0 0.0 3.3 3.0 3.8 
p for difference between 

0.25(NS) 0.56(NS) 0.75(NS) 0.15(NS) sexes 
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Next, depth categories and levels of invasion were looked at by body site grouped into sun 

exposure categories (table 5.46). There were no significant differences between sexes in the 

proportions of melanomas in depth groups for chronic or intermittent sun exposure categories. 

For infrequently sun exposed body sites there was more difference between sexes, with men 

having a greater proportion of thick melanomas than women (33% and 16% respectively), but 

this did not reach significance (p=0.06). 

Melanomas on infrequently sun exposed body sites, but not the other sun exposure sites, had 

significantly different distributions of invasion level for each sex (p=0.03) (figure 5.49 and 

table 5.46). Over 50% of female melanomas on infrequently exposed sites were in-situ, but 

only 21% of comparable lesions in men were on infrequently exposed body sites. Most 

melanomas in men on infrequently exposed sites were invading to level IV. The different 

frequencies of melanomas on different body sites for each sex have not been taken into 

account in these analyses. 

Figure 5.49 Proportions (%) of invasion levels for sun exposure categories and sex. Data 
from table 5.46 
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Table 5.46 Proportions (%) of depth and level of invasion categories by sun exposure 
category and sex. Data for figure 5.49 

sun exposure category 

chronic intermittent infrequent 

male female male female male female 
n=90 n=63 n=177 n=136 n=18 n=82 

depth (all melanoma) 

<0.76mm 74.4 82.5 70.1 75.0 38.9 68.3 

0.76-1.5mm 8.9 7.9 17.5 13.2 27.8 15.9 

>1.5mrn 16.7 9.5 12.4 11.8 33.3 15.9 
p for difference 

0.42 (NS) between sexes 0.55 (NS) 0.06 (NS) 

level (all melanoma) 

I intra-epidermal 61.4 69.0 45.2 44.4 21.4 50.7 

II papillary dermal 16.9 20.7 26.8 29.8 7.1 23 .9 

III papillary- reticular 7.2 6.9 12.1 8.9 21.4 5.6 
interface 

IV reticular dermal 10.8 1.7 14.6 13.7 35.7 16.9 

V subcutaneous fat 3.6 1.7 0.0 1.6 7 .1 1.4 

p for difference 0.29 (NS) 0.62 (NS) 0.03 
between sexes 

NS - not statistically significant 

When body sites were grouped according to ease of visibility, there were no significant 

differences between sexes for either depth groups or levels of invasion (table 5.47). Neither 

was there any difference in proportion of thin invasive melanoma for easy-to-see categories 

versus impossible-to-see categories. 

There were no significant differences in the mean depth of melanoma by body site categories 

for men or women (table 5.48). There was some evidence of a trend in mean depth with sun 

exposure for women but not for men, in that mean depth was highest on chronically exposed 

body sites and lowest on infrequently exposed sites. For men, the mean depth of lesions 

appeared to increase with decreasing visibility of the body site but this did not reach 

significance. 
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Table 5.47 Proportions(%) of depth and level of invasion categories by ease of visibility 
category and sex. 

ease of visibility category 

easy to see hard to see impossible to see 

male female male female male female 

depth (invasive only) 

<0.76mm 49.1 58.0 44.1 35.1 43.5 56.5 

0.76-1.5mm 29.8 21.6 26.5 32.4 26.1 21.7 

>1.5mm 21.1 20.5 29.4 32.4 30.4 21.7 

p for difference 
p=0.49 (NS) p=0.73 (NS) p=0.54 (NS) between sexes 

level (all melanoma) 

I intra-epidermal 56.0 52.2 38.1 46.4 47.3 57.9 

IT papillary dermal 22.0 25.8 23.8 30.4 22.3 21.1 

Ill papillary- reticular 
11.0 9.4 9.5 1.8 11.6 7.9 

interface 

IV reticular dermal 9.0 9.4 21.4 19.6 17.0 10.5 

V subcutaneous fat 1.0 1.3 2.4 1.8 1.8 2.6 

p for difference 
p=0.96 (NS) p=0.28 (NS) p=0.76 (NS) 

between sexes 

NS - not statistically significant 
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Table 5.48 Mean depth of invasive melanomas by sex for body site, sun exposure 
categories and ease of visibility sites. 

mean depth in mm 

maie femaie total 

body site 

head & neck 1.57 1.67 1.61 

trunk 1.14 0.81 1.10 

upper limb 1.36 1.18 1.30 

lower limb 1.13 1.65 1.50 

p for difference between groups 0.34 0.54 0.28 

p for test for linearity 0.34 0.60 0.61 

sun exposure 

chronic 1.56 1.67 1.60 

intermittent 1.14 1.42 1.30 

infrequent 1.48 1.40 1.50 

p for difference between groups 0.10 0.90 0.45 

p for test for linearity 0.31 0.72 0.71 

ease of visibility 

easy to see 1.13 1.47 1.34 

hard to see 1.21 1.54 1.42 

impossible to see 1.42 1.23 1.37 

p for difference between groups 0.34 0.90 0.96 

E for test for linearit;i 0.15 0.77 0.88 

5.3.6 Other histological features 

Some other histological features of prognostic importance, and a few which have not 

definitely been shown to be associated with melanoma prognosis are shown in table 5.49. 

Very few histology reports contained all this information so for several of these histological 

features there is a lot of missing information. For some variables (noted in the. table), if the 

histological feature was not explicitly mentioned in the report it has been taken as being 

absent. All reports with a diagnosis of melanoma-in-situ have been excluded from this 

summary table because of the regional variability in the use of this term as discussed above. 



207 

Table 5.49 Proportions (%) of minor histological features. Melanoma-in-situ excluded. 

Hutchinson's superficial spreading 
nodular melanoma melanotic freckle melanoma 

male female male female male female 

(n=63) (n=59) (n=173) (n=168) (n=41) (n=39) 

microscopic pigmentation 

none 0 0 0.6 0.6 4.9 0 

light/moderate 9.5 6.8 6.4 3 22 20.5 

heavy 6.3 5.1 3.5 4.2 12.2 23.1 

irregular 0 0 0.6 0 0 5.1 

missing 84.1 88.1 89.0 92.3 61.0 51.3 

associated melanocytic lesion 

present 3.2 3.4 16.8 17.9 12.2 15.4 

no lesion or missing 96.8 96.6 83.2 82.1 87.8 84.6 

chronic inflammatory reaction 

present 30.2 20.3 53.2 45.8 31.7 38.5 

absent or missing 69.8 79.7 46.8 54.2 68.3 61.5 

regression 

present 0 0 6.4 3.0 0 2.6 

missing info 100 100 93.6 97.0 100 97.4 

ulceration 

present 1.6 0 4.6 4.8 31.7 43.6 

absent or missing info 98.4 100 95.4 95.2 68.3 56.4 

solar elastosis 

present 27.0 52.5 8.1 5.4 4.9 7.7 

missing 73.0 47.5 91.9 94.6 95.1 92.3 

The presence and degree of microscopic pigmentation (table 5.49) was mentioned most often 

in association with nodular melanoma. Twelve percent of reports from men with nodular 

melanoma included comments on heavy pigmentation of the lesion and 23% of nodular 

melanomas in women had similar comments about heavy pigmentation. 

Histological evidence of an associated melanocytic lesion was found, for both men and 

women, less often in Hutchinson's melanotic freckle than in superficial spreading melanoma 

or in nodular melanoma. 

A diagnosis of superficial spreading melanoma was more likely than either nodular melanoma 

or Hutchinson's melanotic freckle to have an inflammatory reaction mentioned on the 
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histology report. The same was found for regression. No reports of Hutchinson's melanotic 

freckle noted the presence of regression and only 2.6% of nodular melanomas in men had 

features of regression. 

Ulceration was present in 32% of nodular melanomas in men and 44% of nodular melanomas 

in women. Ulceration was never mentioned as a feature of Hutchinson's melanotic freckles in 

women and on only 1.6% of reports in men. 

Solar elastosis was noted as being present most often if the histological classification was 

Hutchinson's melanotic freckle and the patient was female (table 5.49). Over 50% of reports 

from women with Hutchinson's melanotic freckle had some degree of solar elastosis, but only 

27% of men. For both superficial spreading melanoma and nodular melanoma fewer than 10% 

had any elastosis mentioned. When no comment about solar elastosis was made on the 

histology report it was assumed to be absent. 

5.3.7 Analysis of factors related to depth of melanoma 

The thickness of melanomas has consistently been useful for predicting survival rates. In this 

study, however, it was not possible to estimate survival as already discussed. Instead, in this 

section the relationship of some clinical and histological factors with the depth of melanoma 

will be presented. As depth is not usually recorded for in-situ melanomas, this section is 

restricted to invasive lesions only. The frequency distribution of depth (as a continuous 

variable) was not normal so its logarithmic transformation was modelled using alinear 

regression model as follows. 

Six clinical variables were examined for their relationship with depth; age at diagnosis, sex, 

Area Health Board region, body site of lesion, body site grouped by sun exposure category 

and body site grouped by ease of visibility category. In addition, five histological variables 

were examined for their association with depth; histological classification, level of invasion, 

presence of ulceration, presence of inflammation and the presence of an associated lesion. 

Although the presence of regression has been implicated in poorer prognosis, there were too 

few histology reports mentioning it for this variable to be included. 

In the univariate analysis of clinical variables (table 5.50), depth was significantly (p<O.OOl) 

associated with age at diagnosis, with depth increasing by about 1% for every year of age, but 

depth was not significantly associated with sex of the patient. Neither the Area Health Board 

region where the diagnosis of melanoma was made nor the body site of melanomas had any 

significant effect on the depth of lesions. After body sites were grouped according to sun 

exposure or ease of visibility, still no association was seen between any of the grouped sites 

and depth. 



209 

Next, a univariate analysis of histological variables was performed (table 5.50). As expected, 

both histological classification and level of invasion were significantly (p<O.OOl) associated 

with depth of melanoma. In going from a classification of superficial spreading melanoma to a 

classification of nodular melanoma, the depth of the lesion increased by about l.lmm. 

Melanomas with histologic evidence of ulceration were significantly deeper (p<O.OOl) than 

melanomas where no ulceration was reported and melanomas in which inflammation was 

reported were significantly thinner (p=O.Ol) than the others. The presence of a naevus 

associated with the melanoma bore no relationship with the depth of the melanoma. The 

strongest association was found for level of invasion, where 59% of the variability in tumour 

depth was explained by this factor. Histological classification explained 37% and ulceration 

explained 28% of the variability in melanoma depth. 

In the multivariate regression analysis age, sex, Area Health Board, histological classification, 

level of invasion, ulceration and inflammation were included in the model (table 5.51). After 

adjustment for all other listed factors, a histological classification of nodular melanoma and 

level of invasion were still significantly associated with increasing tumour depth (p=0.02 and 

p<O.OOl respectively). The presence of ulceration or an inflammatory reaction were no longer 

significantly associated with depth (p=0.26 and p=0.48 respectively). Area Health Board 

region became a significant factor after controlling for the other variables. 
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Table 5.50 Univariate regression analysis of the relationship between selected clinical and 
histological variables and depth. 

B 
Characteristic coefficient p value 

age (continuous variable) 0.012 <0.001 

sex 
male 
female -0.071 

Area Health Board 
Hawkes Bay 
Bay of Plenty 0.105 
Nelson Marlborough -0.106 

anatomic site 
head&neck 
trunk -0.195 
upper limbs -0.179 
lower limbs -0.055 

sun exposure category 
chronic 
intermittent -0.174 
infrequent 0.017 

visibility category 
easy to see 
hard to see 0.201 
impossible to see 0.199 

histological classification 
HMF 
SSM 
NM 

level of invasion 
II 

-0.071 
1.140 

0.46 

0.34 
0.40 

0.16 
0.26 
0.68 

0.15 
0.91 

0.10 
0.08 

0.74 
<0.001 

m 0.534 <O.oo1 
N 1.320 <0.001 
v 2.540 <0.001 

ulceration 
absent 
present 

inflammation 
absent 
present 

associated lesion 
absent 
present 

1.129 <0.001 

-0.244 0.01 

-0.160 0.23 
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Table 5.51 Multivariate regression analysis of the relationship between selected clinical and 
histological variables and depth. All factors adjusted for each other. 

B 
Characteristic coefficient p value 
age (continuous variable) 0.005 <0.01 

sex 

male 

female 

Area Health Board 

Hawkes Bay 

Bay of Plenty 

Nelson Marlborough 

-0.061 

0.331 

0.271 

histological classification 

HMF 

SSM 

NM 

level of invasion 

II 

III 

N 

v 
ulceration 

absent 

present 

inflammation 

absent 

present 

5.3.8 Season of melanoma presentation 

-0.185 

0.478 

0.383 

1.032 

2.162 

0.124 

-0.047 

0.33 

<0.001 

<0.01 

0.32 

0.02 

<0.001 

<0.001 

<0.001 

0.26 

0.48 

Spring in the southern hemisphere is from 1 September: summer begins on 1 December. This 

study collected incident cases of melanoma from 1 July 1992 to 30 June 1994. Therefore, in 

1992 data for cases· was collected for six months in the second half of the year and in 1994 

data was collected for the first six months of the year. In 1993 a complete year of data was 

collected. When the yearly data was analysed separately there was no statistically significant 

difference in the number of melanomas diagnosed from 1992 to 1993 to 1994 or for 

melanomas diagnosed in the first half of the year versus the second half. 
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The monthly frequencies of incident in-situ, invasive and total melanomas are shown in figure 

5.50 and table 5.52. For total melanoma, all histologies combined, there appeared to be a peak 

for melanomas diagnosed in November and December (summer months) and a trough in 

approximately May to September. Testing for a cyclical trend in incidence (using chi-squared 

test, 2 df) was significant for in-situ (p=O.OOl), invasive (p<O.OOl) and totalmelanoma 

(p<O.OOl). 

Figure 5.50 Numbers of in-situ and invasive melanomas by month of diagnosis. Data 
from table 5.52. 
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Table 5.52 Numbers (and proportions) of melanomas by month of diagnosis and invasion. 
Data for figure 5.50. 

in-situ invasive total 
n % n % n % 

January 18 6.9 35 10.4 53 8.9 

February 38 14.1 21 6.6 59 9.9 

March 29 11.1 30 9.0 59 9.9 

April 27 10.7 26 7.8 53 9.0 

May 14 5.3 27 8.4 41 7.2 

June 16 6.5 22 6.6 38 6.5 

July 17 6.9 10 3.0 27 4.7 

August 23 8.8 21 6.3 44 7.4 

September 10 3.8 24 7.2 34 5.7 

October 13 5.0 33 9.9 46 7.7 

November 28 10.7 47 13.7 75 12.4 

December 27 10.3 38 11.3 65 10.9 

When month of diagnosis was looked at by histological classification (figure 5.51 and table 

5.53), a diagnosis of Hutchinson's melanotic freckle showed significant (p<0.01) cyclical 

variation. The incidence of superficial spreading melanoma also showed significant cyclical 

fluctuation (p<0.01), with the graph in figure 5.51 suggesting a broad peak in incidence from 

November to April. Nodular melanoma (although fewer in number) also had significant 

cyclical variation (p<0.05) but this was not as pronounced as for Hutchinson's melanotic 

freckles or superficial spreading melanomas. 
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Figure 5.51 Numbers of melanomas by month of diagnosis and histology. Data from table 
5.53. 
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Table 5.53 Numbers (and proportions) of melanomas by month of diagnosis and 
histological classification. Data for figure 5 .51. 

Hutchinson's superficial spreading nodular melanoma 

melanotic freckle melanoma 

n % n % n % 

January 9 7.4 32 9.4 8 10.0 

February 17 14.0 32 9.4 3 3.8 

March 15 12.4 34 10.0 4 5.0 

April 9 7.4 37 10.9 6 7.5 

May 12 9.9 22 6.5 8 10.0 

June 12 9.9 19 5.6 4 5.0 

July 4 3.3 19 5.6 2 2.5 

August 7 5.8 28 8.2 6 7.5 

September 1 0.8 27 7.9 3 3.8 

October 8 6.6 16 4.7 14 17.5 

November 12 9.9 41 12.0 12 15.0 

December 15 12.4 34 10.0 10 12.5 
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The month of diagnosis of new cases of melanoma by body site (figure 5.52 and table 5.54) 

fluctuated more because of smaller numbers in some groups. The face, neck and scalp, 

chronically exposed areas of skin which are not affected by changes in clothing from season to 

season, showed no significant cyclical effects (p>0.05). The incidence of melanoma on the 

trunk and lower limbs (skin sites subject to changes in clothing patterns from winter to 

summer) varied significantly with month (p<0.05 for trunk and p<O.Ol for legs). The graph 

in figure 5.52 suggests a peak incidence in April, September and November to December for 

melanomas on the trunk, and a peak from November to March for lower limb melanomas. 

Lesions of the upper limb showed no cyclical trend of incidence with month of diagnosis. 

When body sites were grouped according to sun exposure categories (figure 5.53 and table 

5.55) as explained above, the diagnosis of melanoma on intermittently sun exposed parts of 

the body .fluctuated most with month of the year. Intermittently exposed sites (that is, those 

where clothing patterns change over the seasons) had a highly significant cyclical pattern 

(p<O.OOl) and apparent peaks in incidence from November to March, when least clothing is 

worn. There was no significant periodic effect for either chronically or infrequently exposed 

body sites. 

Figure 5.52 Numbers of melanomas by body site of lesion and month of diagnosis. Data 
from table 5.54 
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Figure 5.53 Numbers of melanomas by sun exposure category and month of diagnosis. 
Data from table 5.55 
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Table 5.54 Numbers (and proportions) of melanomas by month of diagnosis and body site 
Data for figure 5.52. 

head&neck 
trunk (excluding 

upper limb lower limb groin) 

n % n % n % n % 

January 13 8.1 19 11.1 7 7.1 13 8.4 

February 11 6.9 18 10.5 12 12.2 17 11 

March 17 10.6 16 9.4 8 8.2 16 10.3 

April 18 11.3 19 11.1 7 7.1 9 5.8 

May 16 10 9 5.3 8 8.2 10 6.5 

June 12 7.5 10 5.8 5 5.1 11 7.1 

July 6 3.8 8 4.7 5 5.1 8 5.2 

August 14 8.8 12 7 8 8.2 9 5.8 

September 2 1.3 16 9.4 6 6.1 10 6.5 

October 14 8.8 9 5.3 10 10.2 11 7.1 

November 18 11.3 17 9.9 15 15.3 21 13.5 

December 19 11.9 18 10.5 7 7.1 20 12.9 
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Diagnoses of melanoma on easy-to-see body sites fluctuated quite widely over the year (figure 

5.54 and table 5.55) and showed significant periodic effects (p<O.OOl), but the frequency of 

the wave appears to be too large for it to be due to seasonal variation in incidence. The 

incidence of melanoma on hard-to-see sites appeared to increase in November to April, and 

showed significant periodic fluctuations (p<0.05) whereas the incidence of lesions on 

impossible-to-see sites showed no significant cyclical effects. 

Figure 5.54 Numbers of melanomas by ease of visibility category and month of diagnosis. 
Data from table 5.55 
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Table 5.55 Numbers of melanomas diagnosed each month by sun exposure category or 
ease of visibility category. Data for figures 5.53 and 5.54. 

sun exposure category ease of visibility category 

chronic intermittent infrequent easy to hard to impossible 
see see to see 

January 13 31 8 24 11 17 

February 10 38 10 33 10 15 

March 17 34 6 30 11 16 

April 18 23 12 21 12 20 

May 16 17 10 26 6 11 

June 12 18 8 19 8 11 

July 6 14 8 13 7 8 

August 14 25 4 24 6 13 

September 3 26 5 12 8 14 

October 14 25 6 23 8 14 

November 18 37 17 38 17 17 

December 19 34 11 32 15 17 

It was not possible to investigate the relationship of histological classification with site of 

melanoma to see if or how it varied with season, because there were insufficient numbers of 

melanomas within the strata. 
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5.4 Discussion 

When comparing data collected from three regions for this study and generalizing to the whole 

of New Zealand it is important to consider how representative are these three areas. The three 

Area Health Boards from which my cases were obtained (Hawkes Bay, latitude 40°S; Bay of 

Plenty, latitude 38oS; and Nelson-Marlborough, latitude 41 OS) are centred about a latitude of 

approximately 40°S. In New Zealand it has been shown that there is a north to south latitude 

gradient in both incidence and mortality of melanoma, with the highest rates of invasive 

melanoma in the northern, sunnier areas of New Zealand (latitude 36°S) compared to the 

cooler southern regions (latitude 44°S) (57). An approximate change of 5% in age-adjusted 

incidence rate and a 2-3% change in age-adjusted mortality rate per degree of latitude has been 

estimated from dat~ collected by the New Zealand Cancer Registry. In the current study, albeit 

based on only three regions, there was no evidence of a latitude gradient as Hawkes Bay had 

the highest age-standardized rates of invasive melanoma for both men and women and the Bay 

of Plenty the lowest age-standardized rate overall. 

It is known that during the time of this study, melanoma was under-reported to the Cancer 

Registry (58), but there is little information about bias in this under-reporting. In 1993 a 
complete collection of incident melanoma cases from three regions was achieved, so these data 

can be directly compared to the Cancer Registry data from the same regions and year. In this 

year 70 notifications of primary invasive cutaneous melanoma were received from the Bay of 

Plenty and 50 (71 %) were registered by the Cancer Registry; in the Hawkes Bay 45 of a total 

of 51 (88%) were registered and in Nelson-Marlborough 23 of a total of 38 (61 %) new 

melanomas were registered by the Cancer Registry. In 1992 in the Bay of Plenty a lower 

proportion of men were registered than women (30% and 77% respectively) and in Nelson

Marlborough 46% and 77% respectively. In 1993 the pattern was similar, with 68% of men 

and 76% of women registered in the Bay of Plenty and 56% of men and 64% of women 

registered in Nelson-Marlborough. In Hawkes Bay the proportions registered were both 

higher than the other areas for each year, and there was little difference between the sexes. As 

I have not applied for ethical approval for release of names from the Cancer Registry I am not · 

able to state if cases recorded by the Cancer Registry are a subset of my cases or whether I am 

missing some which have been notified. However, pathological laboratory files were searched 

by hand as well as relying on direct notifications from the laboratories so I believe it unlikely 

that many patients with new diagnoses of melanoma were missed. 
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5.4.1 Age, sex and Area Health Board distribution of people with melanoma 

Data published by the New Zealand Cancer Registry have shown that age-standardized 

incidence rates for invasive melanoma (in-situ melanoma is not usually registered in New 

Zealand) have been increasing over the last 20 years. However, there has been considerable 

concern that the true rate of melanoma in New Zealand was much higher than suggested by the 

figures from the Cancer Registry data because of a significant problem of under-reporting of 

melanoma in New Zealand (23). Under-reporting appears to be a problem not just in New 

Zealand, but the USA also, where Koh et al (22) estimated there to be an under-reporting rate 

of 12-19% of new cases. 

The results of this study, covering the period 1 July 1992 to 31 June 1994, support a trend of 

increasing melanoma incidence. Overall the incidence rates in this study were higher than age

standardized incidence rates which had been previously reported in two Australian studies (35, 

369) but not as high as those reported for invasive melanoma in Queensland (2, 48). Age

adjusted rates of in-situ melanoma were higher in this study than those published for 

Queensland for 1987. 

It has been reported from Australia (2, 35) that men had higher incidence rates of melanoma 

than women. Other studies (59, 129, 370) have shown a higher proportion (not always age

adjusted) of melanoma diagnoses in women. In still other studi~s (14, 86), and in this one, 

there was no significant difference in incidence rates between sexes. The findings in this study 

could be due to the small numbers in some strata as almost all the point estimates of age

standardized rates for men were higher than those for women. Cooke et al (59) found that age

standardized rates for women were greater than for men in 1988-1989 in New Zealand, and 

his rates for both sexes were greater than those calculated from Cancer Registry data for the 

same years. 

The absolute numbers of melanoma diagnoses increased up to 69 years of age and decreased 

after the age of 70, but because of the reduction in size of the population at this age the 

incidence rates (particularly for invasive disease) increased. Thus melanoma contributes a 

significant burden of disease in older people. 

MacLennan et al (2) showed a divergent age-incidence curve for invasive melanoma, for men 

compared with women after 50 years of age, and stated that a similar pattern was seen in 

SEER incidence data and data reported by the South Australian Cancer Registry. This 

divergence was not particularly apparent in this study, with invasive melanoma in men and 

women showing approximately similar increases on age-incidence curves after the age of 50. 

The point estimates of the age-standardized rates were higher for both in-situ and invasive 

melanoma and for both sexes in the Hawkes Bay than either of the other regions, but most 
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difference among the three areas was found in the rates of in-situ melanoma. Hawkes Bay had 

the highest rates of in-situ melanoma for both sexes, but particularly for women. In addition, 

the pattern of age-specific rates was different for the elderly in the Hawkes Bay compared with 

the other areas. The different :rates in Area Health Board regions could be due to many 

different reasons·. These would include: a true higher rate of melanoma, and in particular in

situ melanoma in Hawkes Bay; there could be greater public awareness of skin lesions, more 

lesions taken for examination and removed and a higher proportion of early lesions in the 

Hawkes Bay; the diagnostic practices of pathologists could differ in the different areas; and the 

management and propensity to biopsy in-situ lesions by general practitioners could vary in 

different areas. 

5.4.2 Histological types of melanoma 

Case series suggest that the histological types may differ in their incidence by age, sex and site 

but this requires confirmation in less biased population-based melanoma series. This may 

provide descriptive epidemiological evidence that the histological subtypes of melanoma may 

represent two or three distinct diseases (369). 

There are three main histological classifications of melanoma; Hutchinson's melanotic freckle, 

superficial spreading melanoma and nodular melanoma. The distinguishing pathological 

features of these have been discussed in Section 1.3. Of these, superficial spreading 

melanoma contributed the most cases both for in-situ and invasive disease and the highest age

standardized incidence rates for both sexes. A very similar pattern was reported by 

MacLennan et al (2) in data from Queensland for 1987. 

Heenan et al (69) presented evidence supporting a distinction between Hutchinson's melanotic 

freckle and other melanoma (superficial spreading and nodular melanoma). That is, he 

believed in two distinct diseases, not three. The features which he considered distinguished 

between Hutchinson's melanotic freckles and others were its tendency to spread horizontally 

for a long time in the epidermis, restriction of its intra-epidermal growth to the basal layer, the 

rarity of its association with a melanocytic naevus, its greater degree of pleomorphism and 

higher proportion of spindle cells, its association with solar skin damage, its paucity of an 

associated inflammatory reaction, its increasing incidence with age, the absence of seasonal 

variation in incidence, its predominant location on head and neck and its stronger association 

with skin type and measures of total sun exposure. It is still controversial whether 

Hutchinson's melanotic freckles have a better prognosis than other cutaneous melanomas after 

thickness and other factors have been taken into account. The strong association between sun 

damage and Hutchinson's melanotic freckle suggests an aetiological relationship with sun 
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exposure which differs from that of superficial spreading melanoma and nodular melanoma 

which again suggests differences in their origin (69). 

The study reported in this thesis did not entirely support the distinction into two rather than 

three diseases. Of the above features which were able to be measured in this study, it was 

found that Hutchinson's melanotic freckles were rarely associated with a naevus, were highly 

associated with solar skin damage and were found mainly on the head and neck. In themselves 

these features do not suggest the two disease distinction. In contrast to Heenan's findings, this 

study showed no obvious paucity of an inflammatory reaction in Hutchinson's melanotic 

freckles, a similar age-specific incidence curve as for superficial spreading melanoma, and 

significant cyclical (possible seasonal) variation. There was some support for a relationship of 

Hutchinson's melanotic freckles with sun exposure which differed from that of the other two 

main histological classifications. However, in addition, the association of nodular melanoma 

with sun exposure also appeared to differ from that of superficial spreading melanoma. 

As expected, people with Hutchinson's melanotic freckles had the highest mean age at 

diagnosis, and the incidence of these lesions increased with age, with in-situ lesions 

increasing more rapidly than invasive ones. A female excess in Hutchinson's melanotic 

freckles has been reported (371 ), but because of the preponderance of Hutchinson's melanotic 

freckle in older people this is to be expected in populations with greater proportions of older 

women. Heenan et al (69) did not find this female excess for Hutchinson's melanotic freckle. 

In the current study there was an excess of Hutchinson's melanotic freckle for men over the 

age of 69 (male:female rate ratio = 3.44 at age 70-79 years; rate ratio = 1.47 at age 80+) and 

an excess for women aged 50-69 years. 

The mean age at diagnosis of invasive melanoma was lowest for people with superficial 

spreading melanoma. Superficial spreading melanomas, both in-situ and invasive, were more 

common in men than women, and except for female in-situ lesions, generally increased in 

incidence with age. The incidence of nodular melanomas increased with age in men but 

declined in the 80 and over age group for women. 

There are a number of different interpretations for the differences in age-incidence curves for 

different histological types of melanoma. There may be real differences in the effect of age on 

incidence, such as a relationship between tumour aggressiveness and age, or age may 

represent differences in the time course and effects of relevant exposures. Alternatively .the 

apparent differences in incidence by age may be the result of cohort-based trends in incidence 

which differ among the different histological types (369). It is possible that diagnostic delay 

with increasing age results in increased invasive rates but this would not account for the 

increasing in-situ Hutchinson's melanotic freckle rates with age. 
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It is believed (369) that nodular melanoma is a late stage melanoma arising from a superficial 

spreading melanoma, perhaps themselves arising from a Hutchinson's melanotic freckle. 

However, the mean age of diagnosis of the different histologies does not support this 

hypothesis. The mean age at diagnosis of Hutchinson's melanotic freckle was greater, for 

both in-situ and invasive lesions, than either superficial spreading melanoma or nodular 

melanoma. 

A diagnosis of melanoma-in-situ (only 49 people overall) was made by one pathology 

laboratory in particular. There is considerable debate in the literature as to the use and validity 

of the term melanoma-in-situ in the diagnosis of melanoma. Ackerman (372) stated that 

'lentigo maligna' ... 'is simply a malignant melanoma in-situ.' According to Ackerman (71), 

Clarke believed that melanoma could not be diagnosed until it was invading to at least level II. 

Although initially thought that the melanoma-in-situ lesions would be similar in feature to 

Hutchinson's melanotic freckles, when looked at in detail in this study, they shared more 

histological features in common with superficial spreading melanoma. The analysis of 

histology in this study required distinction between Hutchinson's melanotic freckle, 

superficial spreading melanoma and nodular melanoma, thus in most analyses of histological 

type melanoma-in-situ have been excluded. This will bias some results examining histological 

subtypes, but as shown, it usually did not alter the ranking of rates. However, it would have 

no effect on the distinction between invasive and in-situ disease and thus cause no bias ih 

these analyses. 

Apart from classifications of melanoma-in-situ, the three Area Health Boards showed 

considerable variability in their age-standardized rates for other histological classifications, 

particularly Hutchinson's melanotic freckle. It was not possible with this data to distinguish 

the effects of physician management, public awareness or histological reporting practices from 

true differences in incidence rates, maybe due to differences in sun exposure. 

5.4.3 Body site of melanoma 

The anatomic site of development of melanoma is of interest for several reasons. First, 

anatomic location has been identified as a significant prognostic factor for patients with 

malignant melanoma (84, 86, 91, 105). However, the best determination of higher and lower 

risk sites is still controversial and the biologic significance of tumour site is unknown (89). 

The significance of the BANS sites (upper back, posterior arm, posterior neck and posterior 

scalp) as higher risk sites for primary tumours is not confirmed in all studies and its validity 

has. been doubted (89). Second, it may be that melanoma on easily visible body sites will be 

diagnosed earlier and be thinner at diagnosis. Third, study of site distribution may assist in 

elucidating the aetiology of these cancers. 
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Most information about site of melanoma is available for broad anatomic regions only, but in 

this study we were able to collect more detailed site information. In addition, the conflict 

among case series on relative site distributions could be substantially affected by selective 

referral of particular types of cases. This should not be a problem in this study as collection of 

cases was complete for a geographic area for two years and thus there should have been no 

selective referral. 

Solar ultraviolet radiation is the major environmental and alterable cause of melanoma and the 

site distribution of melanoma is believed to largely reflect the relative levels of sun exposure 

received by various sites on the skin (368). The relative magnitude of site-specific rates and 

the rapidity of change in site-specific incidence rates could be related to patterns of sun 

exposure. The recent increase in incidence of melanoma is particularly pronounced for parts of 

the body which are normally protected by clothes and only occasionally exposed to sunlight 

(49). According to Green and MacLennan (210) the forearm stands out because melanoma 

showed the highest increase in incidence on this site between 197911980 and 1987, consistent 

with an increase in regular sun exposure. Stevens and Moolgavkar (9) showed that increases 

in site-specific incidence of melanoma could be explained by cohort effects, and that the 

relationship of age to incidence is the same in all common subsites of melanoma. He said that 

therefore, distinct pathogenic mechanisms need not be invoked to explain site'-specific 

melanoma incidence data. In this study it was not possible to examine trends of incidence over 

time. However, although numbers were small in some categories, it appeared that the 

relationship of age to incidence was not the same for all melanoma subsites. 

As expected, the most common site of invasive melanoma in men was the trunk of which most 

were on the back. In women the most common site was the lower limb. In-situ melanomas 

were most commonly found on the trunk in men and on the head and neck in women. Most 

head and neck lesions were on the face. Men had four times the rate of scalp lesions compared 

to women. 

Overall, the incidence rates of melanoma increased with age for both in-situ and invasive 

tumours. However, when this was looked at in more detail by body site and sex, a different 

pattern emerged for different body sites. In men there was little age dependence for melanoma 

of the lower limbs, but a strong age dependence for tumours on the head and neck and a 

strong age dependence, up to age 70, for truncal melanomas. For women there was little effect 

of age on the incidence rate at any body site, although there was some suggestion of increased 

rates of head and neck melanoma with age. Furthermore, when melanoma of the head and 

neck were separated into their component parts (for both sexes combined), melanoma of the 

face showed strong age dependency but not melanomas on the scalp or neck. This provides 

some support for the association of melanoma with cumulative ultra-violet exposure on the 

face but not other subsites. It is thought that high rates of scalp melanoma in men could be due 
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to increasing balding with age. This was not supported, albeit with small numbers, by the flat 

incidence rate by age curve. 

Mean age at diagnosis varied significantly with body site over all histologies. Melanomas on 

the head and neck were diagnosed latest in life and tumours on the lower limb were diagnosed 

at the youngest ages. Women's truncal invasive melanomas were diagnosed earlier than in 

men (mean age at diagnosis 46.5 years and 56.7 years, respectively). 

It is known that Hutchinson's melanotic freckles are diagnosed on the head and neck in the 

elderly so histologies were examined separately by body site. For neither superficial spreading 

melanomas nor Hutchinson's melanotic freckles was there a difference in mean age at 

diagnosis for grouped body sites, although the age of diagnosis of Hutchinson's melanotic 

freckles was greater than for superficial spreading melanomas. For nodular melanoma there 

was a highly significant differenc:e in mean age at diagnosis with body site, from 75 years old 

for head and neck tumours, to 47.5 years old for truncal nodular melanomas. This does not 

support the hypothesis that age of diagnosis is a function of ease of visibility, as parts of the 

head and neck are more easily inspected than the trunk, but these were diagnosed when the 

patient was much older. 

Categories of body site by sun exposure were defined as has been done in previous work but 

with some modifications for clothing in New Zealand. This was done as a 'best guess' as 

there was no way of knowing if the exposure categories were reasonable or if some results 

could be due to peculiarities in the categories. The relationship of age with sun exposure 

category showed an interesting association. For both men and women, melanomas on 

infrequently exposed skin developed at younger ages than those on intermittently or 

chronically exposed skin. It is known that Hutchinson's melanotic freckles occur most often 

on the face· of the elderly, so histologies were looked at separately. For Hutchinson's 

melanotic freckles there was no association of mean age with sun exposure category (but 

numbers were very small in the infrequently exposed group), whereas for both superficial 

spreading melanomas and nodular melanomas there was a significant association of mean age 

with sun exposure group. Chronically exposed sites were diagnosed later in life than 

intermittently exposed sites, and these were diagnosed later than infrequently exposed sites. 

There were insufficient numbers to usefully split these categories any further. 

In men, it is thought that the harder to see areas of skin may be diagnosed later than easy ones. 

This would be manifest in a later age at diagnosis and a greater depth of the lesion at 

diagnosis. However, in this study the median age at diagnosis was found to be very similar 

for men and women and almost the same for all categories ofbody·site grouped according to 

ease of visibility. Within histological classifications there was no significant association of 

mean age at diagnosis with visibility category. Thickness of lesions at diagnosis will be 

discussed in Section 5.4.4. 
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Age-standardized incidence rates of melanoma varied considerably with body site and sex but 

the importance of this needs to be assessed in terms of incidence rates per unit body surface 

area. This is discussed later in this section. 

Hutchinson's melanotic freckle has been shown to be associated with exposure to sunlight and 

occur mainly on the head of the elderly (373) whereas superficial spreading melanoma and 

nodular melanoma are concentrated on other parts of the body (37 4 ). More recently, different 

risk factors have been reported for Hutchinson's melanotic freckle than for superficial 

spreading melanoma and nodular melanoma (375), supporting the suggestion that there are 

two main aetiologies for melanoma. It has also been stated by Koh (376) that the absence of 

melanoma (excluding Hutchinson's melanotic freckles) on hands and face is inconsistent with 

a causal association between sunlight and melanoma. This study did not find an absence of 

melanoma on the head and neck when surface area was taken into consideration. In this study 

most melanomas on the face were Hutchinson's melanotic freckles. No Hutchinson's 

melanotic freckles occurred on the dorsum of the hand. However, the relative tumour density 

for each separate histological classification was greater than one for the head and neck. 

Hutchinson's melanotic freckles had the highest density on the head and neck (RTD=7.76), 

superficial spreading melanomas had an RTD of 1.56 and nodular melanomas an RTD of 1.9. 

Thus although the highest density was for Hutchinson's melanotic freckles on the head and 

neck, superficial spreading and nodular melanomas alS'o had higher densities than expected for 

head and neck. These melanoma densities were higher on the head and neck than for any other 

body site. 

The findings in this study relating to relative tumour density by body site are very similar to 

those found by Green et al ( 48). The highest relative tumour density (RTD) found in this 

study for all melanoma was on the face in both men and women (RTD=5.82 and 4.95, 

respectively). Men also had very high melanoma densities on the ear (RTD=4.55). The high 

numbers of melanomas on the face is not just a function of early recognition and subsequent 

removal or cosmetic concerns, as the density was high for invasive lesions also. In both 

sexes, faces are chronically exposed to sunlight, although some women use cosmetics on the 

face, but women tend to have their ears more often covered than men. 

Both sexes had reasonably high melanoma densities on the neck. Melanoma density on the 

scalp was higher in men than women. This pattern of melanoma site distribution on the head 

and neck could be consistent with the pattern of hair distribution and thus exposure to ultra

violet light. Men lose their hair with age more than women do and this may account for the 

increased density of melanoma on the scalp of men compared with women. This is supported 

by the increase with age of the male:female rate ratio of melanoma on the head and neck, 

although scalp could not be separated from the other sites because of small numbers. 
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Both sexes had more in-situ and invasive melanomas than expected on the back, but men had 

considerably higher densities on the back overall than women (RTD=3.5 and 1.6, 

respectively). Both sexes had a low density of all melanoma on the chest (RTD for men=0.67 

and for women=0.17). In contrast, 0sterlind et al (49) found a high density for tumours of 

the back and chest in men, but only on the back in women. 

In another study by Green et al (368), a high density of melanomas was found on the 

shoulder. However, it was unclear how the surface area for this body site was arrived at so it 

was not used in any analyses of the current study. In addition, the current study found that 

shoulder was not well defined and was often inaccurately specified on histology reports. 

In the current study it was not possible to distinguish between melanomas on the forearm and 

upper arm, but it was found that for women, melanoma on the arm occurred at about the 

density expected. In men the melanoma density was lower than expected for the arm 

(RTD=0.61). When considering melanomas on the lower limbs, women had more melanomas 

below the knee (RTD=l.49) than above the knee (RTD=0.77). In men they occurred at about 

the same rate above and below the knee, but for both areas of the leg the density was less than 

expected (RTD=0.31 and 0.27, respectively) and considerably less than for the male arm. 

It has been suggested by Green et al (368), although their calculations have been questioned · 

(377), that men's lower limbs and women's upper limbs are preferentially protected from sun 

exposure. They say that this is mainly consistent with men wearing long trousers and short

sleeved shirts and women wearing knee length skirts in summer. This site distribution of 

melanoma could be consistent with skin sun exposure from short-sleeved shirts (with some 

arm exposed and some covered) and short skirts for women in summer and long trousers and 

short-sleeved shirts for men, but is this what is actually worn in these areas in summer in New. 

Zealand? This information does not seem to be available. Furthermore, the absence of . 

melanomas on the dorsum of the hand, which is chronically sun exposed, does not fit this 

hypothesis very well. Neither does the very high rate of melanomas on the back in men and 

the quite high rates on the back in women entirely fit a simple sun exposure hypothesis. 

When body sites were grouped according to postulated sun exposure category, men showed 

an obvious gradient in both in-situ and invasive tumour density, from a high density on 

chronically exposed skin to low density on infrequently exposed skin sites. Women showed a 

similar but not as pronounced association for in-situ melanoma density with sun exposure, but 

they showed no association of sun exposure category with relative tumour density for invasive 

tumours. 

It is possible that the recent rise in melanoma incidence and aspects of the site distribution 

might be explained by the more rapid recognition of early lesions especially at exposed sites 

and in women. Of course, sun exposed body sites are generally more easily inspected for 
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abnormalities. Maybe the site distribution of melanoma is due to the fact that recognition of 

skin lesions is easier and therefore faster on sun exposed or easily visible sites. However, in 

this study the inverse was found for men. The highest melanoma density was on 'impossible

to-see' areas of skin such as the back, and the lowest was on easily seen body sites. For 

women there appeared to be no association of ease of visibility with melanoma density. Thus 

sun exposure appears to be the important factor, rather than acting as a surrogate for ease of 

visibility of the skin. 

Overall, these results support the hypothesis of ultraviolet light being the most important 

external factor in the causation of melanoma, but they are not all explained by a simple dose

response to ultraviolet light. In addition, they assume that all melanocytes have an equal 

probability of malignant transformation. The prevailing theory of carcinogenesis which 

proposes that infrequent exposure of skin to intense ultraviolet light rather than cumulative 

ultraviolet exposure as the causal factor, is not supported by this data. It does not explain the 

very high rates of melanoma on chronically exposed sites after allowing for body surface area. 

It is also possible that there are differences in susceptibility of melanocytes to carcinogenicity 

by a given dose of ultraviolet radiation, as suggested by the anatomic distribution of 

melanocytic naevi (368). 

5.4.4 Melanoma depth & level of invasion 

The measurement of thickness of a melanoma by Breslow's method has proven to have great 

predictive value for survival and is also reasonably reproducible. The prognosis of a patient 

with a malignant melanoma >4mm thick and no nodal or metastatic involvement is about 20% 

5-year survival, whereas if the lesion is:::;; 0.76mm thick, survival is at least 95% (117, 378). 

This difference in prognosis for a small difference in cancer burden is probably more than for 

most other cancers (2). It follows that a moderate improvement in speed of diagnosis and thus 

depth of the presenting tumour may be accompanied by a considerable improvement in case

fatality rates. 

The New Zealand Department of Health's 1990 health goals included the target of 'increasing 

to 60% or more by the year 1995, and to 80% or more by the year 2000, the proportion of 

invasive cases diagnosed and treated at a thickness of less than 0.76mm' (379). In this study, 

covering mid-1992 to mid-1994 the overall proportion of invasive melanomas diagnosed at 

less than 0.76mm was 49%, 52% in women and 47% in men, and this was reasonably 

consistent among the Area Health Board regions. The proportion of all melanomas (in-situ and 

invasive combined) less than 0.76mm thick was 72%:70% in men and 75% in women. 
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Although there is a crudely linear relationship between thickness and survival, certain 

thickness ranges may be associated with corresponding plateaus of survival. Thus using 

tumour thickness as a single variable, one can define a very-low-risk group (up to 0.76mm), 

an intermediate-risk group (0.76 to 1.5mm), a moderate-risk group (1.51 to 2.5mm) and a 

high-risk group (>2.5mm). Optimum break points and exact survivals differ with different 

studies. For example, Day et al (111) found the group associated with very good outcomes 

(99% 8-year survival) included tumours up to 0.85mm thick, and their intermediate group 

(93% 8-year survival) included tumours up to 1.69mm in depth. The precise relationship 

between thickness and survival is not yet clear, and although Keefe and MacKie (112) argue 

that there is no biological or statistical evidence to support the existence of natural breakpoints, 

the definition of depth groups at different risk is still a useful tool in aiding prediction of 

prognosis. The commonly used breakpoints for depth which were used in this study 

(<0.76mm, 0.76-l.Smm, and >1.5mm) are also those used by many other researchers (80, 

380-382). 

It is apparent that most of the time there is a good correlation between tumour thickness and 

level of invasion, and this was also true of this study, but in a minority of cases, there is a 

discrepancy between the two measures. Because of the possibility of this arising, it has been 

recommended that both depth and level of invasion are measured in all specimens, and 

prognosis is determined by the 'worse' measurement (90). 

Paul et al in their study on the speed of growth of melanoma (382) found that the average age 

of melanoma patients increased with progressive tumour depth or level of invasion, implying 

that thicker tumours are thicker because they have been growing longer. The case-control 

study reported here did not find such an association between patient age at diagnosis and 

categories of depth of total melanoma. In this study, the test for trend in age from in-situ 

lesions to thick lesions was not significant and neither was it significant for increasing levels 

of invasion. If this analysis was restricted to invasive melanomas only, there was a suggestion 

of increasing age with increasing level of invasion but why this association should be 

restricted to invasive melanomas is unclear. However, when this analysis was performed 

within histological classifications, there was a significant positive trend of age with increasing 

depth category for superficial spreading and nodular melanomas but not Hutchinson's 

melanotic freckles. 

As discussed in the previous section, it is possible that in men in particular, the harder to see 

areas of skin are diagnosed later than easy ones. We know already~that no association was 

found in this study between age at diagnosis and ease of visibility of skin. However, in men, 

but not women, there was a suggestion of an association of depth with visibility category as 

_, easy-to-see body sites were thinnest and impossible-to-see body sites were thickest, but this 

difference between groups was not significant. 



230 

It was suggested by Elwood and Gallagher (362) in 1983 that the rise in melanoma incidence, 

particularly in women, could maybe be explained by more rapid recognition of earlier lesions 

particularly at exposed sites in women. If this was true they expected to find that lesions on 

exposed sites, lesions in women and perhaps those diagnosed in summer would be smaller 

and less invasive. They went on to say that this hypothesis was not supported by their data. 

Neither was this hypothesis supported by this study. Women had greater proportions of 

melanomas classified as thin lesions, but for both men and women, the mean depth of 

invasive melanomas on the head and neck (mostly an exposed body site) was greater (but not 

significantly so) than for other body sites. After grouping body sites according to sun 

exposure, chronically exposed sites had a slightly, but non-significantly, greater depth than 

the other categories. 

5.4.5 Other histological and clinical features 

All data was abstracted from histology reports provided in their normal format; a check list of 

histological features was not used by any laboratory. Because of this, some minor histological 

features, although present in the specimen, may not have been commented upon in the report. 

Thus, the proportions of the minor histological features should probably be regarded as 

minimum values, and the true proportions of melanomas exhibiting these features may be 

higher than the figures presented. 

Inflammation has been found to be a feature of preinvasive superficial spreading melanoma 

but only minor differences were found in the degree of inflammation for invasive lesions of 

different histological types (69). My study found a greater proportion of superficial spreading 

melanoma reporting inflammation than either Hutchinson's melanotic freckle or nodular 

melanoma but this has not been analysed by level of invasion. 

The prognostic significance of ulceration has been recognized in some studies (118, 129) but 

its biological significance is difficult to evaluate. In my study ulceration was very seldom 

mentioned in association with Hutchinson's melanotic freckles or superficial spreading 

melanomas, but about 40% of nodular melanomas were reported to show ulceration. 

In contrast to previous studies I found regression more often noted in superficial spreading 

melanoma than other classifications but the levels of regression were still very low in this 

study. Heenan et al ( 69) has reported regression in 18% of nodular melanomas and in 38% of 

other invasive lesions but this study found the highest proportion of regression of 6.4% and 

3.0% for superficial spreading melanoma in men and women, respectively. Regression was 

only regarded as being present if it was specifically mentioned on the histology report; this 

information was not explicitly requested in my study. 
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It has previously been found by English et al (369) that greater proportions of Hutchinson's 

melanotic freckles than any other histological types were associated with severe elastosis at all 

body sites. This is not surprising as one of the criteria for the diagnosis of Hutchinson's 

melanotic freckles is the presence of elastosis. In their study, about 95% of Hutchinson's 

melanotic freckles on the head, neck and arms had severe elastosis as did 34% on the trunk 

and lower limbs. After controlling for histological type, they found no significant differences 

in the distribution of solar elastosis by sex or whether the lesion was in-situ or invasive. From 

the data collected in this study I was able to record elastosis as being present or absent but was 

unable to classify it according to severity as this was so rarely recorded on the histology form. 

As expected, this confirmed the high rates of elastosis in Hutchinson's melanotic freckle and 

much lower rates for both superficial spreading melanoma and nodular melanoma. 

Melanoma are commonly stated by patients to be associated with pre-existing naevi. 

Histologic studies have reported naevus cells in contiguity with melanomas with a frequency 

ranging from 4 to 72%. Heenan et al in 1987 (69) and Holman et al in 1983 (206) found a low 

percentage of nodular melanoma with an associated naevus. In the current study a benign 

lesion was noted as being present with a diagnosis of superficial spreading melanoma in about 

17% of reports and with nodular melanoma in about 13% of reports. An associated lesion was 

much less commonly reported for Hutchinson's melanotic freckle. This is compatible with the 

wide range of previous values found but it is important to remember that in this study 

histological reporting was not uniform, as histologists did not complete a proforma report. 

5.4.6 Factors associated with melanoma depth 

The Breslow depth of melanomas has consistently been shown to be the most important factor 

in predicting survival of patients with melanoma (see Section 1.4 for a discussion of 

prognostic factors). This section briefly examined the relationship of depth (as a continuous 

variable) to several clinical and histological variables. 

Of the six clinical variables studied in univariate analyses, only age was significantly 

associated with depth, with older patients tending to present with thicker lesions. Other studies 

(84) have shown that women have a significantly better prognosis than men and this has been 

thought to be due to differences in depth, level of invasion and site distribution between the 

sexes. In this study any postulated benefit from being female could not be due to differences 

in depth distribution as there was no association of depth with sex. Body site has also been 

implicated as a prognostic factor (103) possibly due to differences in depth distribution at 

different sites, but there was no significant association of body site and depth in the current 

study. Even when body sites were grouped according to ease of visibility, melanomas that 

were on impossible-to-see sites were no deeper than the others. 
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Five histological factors were also examined for their relationship with melanoma depth. In 

univariate analysis the level of invasion, histological classification, ulceration and 

inflammation were associated with depth, but after multivariate analysis, with adjustment for 

the other factors, only level of invasion and histological classification (in particular a 

classification of nodular melanoma) remained as significant independent predictors of depth. 

Several of the factors above are strongly correlated and sorting out the independent effects of 

each variable on survival from melanoma is not easy. In the future, if the current study was 

extended to include survival data, a similar type of analysis would need to be performed using 

survival as the outcome measure, rather than relying on depth as the main outcome of interest, 

to better identify and quantify prognostic factors for melanoma in New Zealand. 

5.4.7 Season of presentation 

It has previously been shown (367) that there is a seasonal variation in the incidence of 

melanoma. This may be a true increase due to a promotional effect of sunlight on the 

development of melanoma or may be an artefact due to increased ascertainment because of 

seasonal changes in clothing patterns, or some other unidentified seasonal variation in medical 

care. However, the pattern of seasonal effect is further confused in New Zealand as many 

general practitioner services and hospital in-patient and out-patient facilities are reduced or 

even closed during January for our main summer holiday, making access to non-acute health 

care services more difficult at this time. 

The method used to test for cyclical variation in this study was not able to estimate amplitude 

or frequency of the sinusoidal patterns. In some figures, although there was significant 

periodicity, the wave frequency appears to be too high to be due to seasonal effects alone. 

This will be investigated with a more complex model in the future. 

In this study there was evidence of an increase in diagnoses in summer months for both in-situ 

and invasive melanomas and for each histological classification, although numbers were small 

in some subgroups. However, the periodic effects for Hutchinson's melanotic freckle appear 

to be at too high a frequency for them to be due to seasonal effects. 

It is reasonable to suggest that melanoma of the face, head and neck should not be as 

influenced by seasonal patterns of clothing as other body sites. Therefore, in the absence of 

other seasonal artefacts, such as presentation to a doctor, any seasonal pattern of melanoma at 

these sites could reflect seasonal variation in incidence. Swerdlow (367) found a peak in 

incidence of melanoma of the face in men and women diagnosed from 1952-1975, which was 

greater than the summer peaks at other body sites, but this peak was in October, not summer 

and the number of melanomas was small. In the current study, numbers of diagnoses of 
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melanomas on the head and neck were small and showed no significant cyclical effects. 

Melanomas of the lower limb, a body site strongly influenced by seasonal clothing patterns, 

showed a higher incidence in summer months. 

If body site was looked at by sun exposure category~ there was little variation throughout the 

year in melanoma incidence on chronically exposed sites (predominantly head and neck), 

significant variation in incidence on intermittently exposed sites, with a frequency possibly 

attributable to seasonal effects. When body site was grouped into ease of visibility categories, 

the incidence fluctuated widely over the year but did not appear to be due to seasonal effects. 

This pattern of melanoma diagnosis suggests that there is probably no true variation in 

incidence of melanoma with season, but this pattern is more a reflection of clothing effects, 

publicity in summer months and people being more likely to look at their skin and do 

something about it in summer. 

5.4.8 Histological reporting of melanoma 

Pathological reporting of melanoma should include good clinical information such as the 

patient's age, sex and tumour site (66) and previous relevant medical and family history. 

According to McGovern and Murad (383), a pathologist should record all features of 

melanoma that could possibly lead to a better understanding of the biology of the disease 

(tables 5.56 and 5.57). However, the report to the clinician need only contain that information 

which is clinically relevant and the practitioner can always ask for additional details when 

needed. For identification purposes the specimen should be measured and its macroscopic 

depth recorded. The size of the lesion, its shape, contours, colour and proximity to the 

resection margins must be recorded and a drawing made with sites marked where blocks were· 

taken. The depth of the tumour must be assessed both by measurement of thickness and level 

of invasion in order to guide prognosis and treatment. Accuracy to one decimal place is 

sufficient for tumour thickness (66). The presence or absence of ulceration and its extent 

should be recorded; the growth phase reported and the number of mitoses per mm2 counted 

where they are most numerous. The diagnosis of regression, either current or past, should be 

made and it is also desirable to identify lymphatic or blood vessel invasion (383). McGovern 

and Murad (383) go on to say that for superficial spreading melanoma it is worth recording 

whether the adjacent component is melanoma-in-situ or a remnant of a dysplastic naevus. The 

most predominant cell type should be noted and also pigment content, lymphocytic infiltration, 

the presence of an associated intradermal naevus or solar elastosis. Barnhill and Mihm (133) 

suggested that information should be recorded on ulceration, regression, growth phase, 

mitotic rate, lymphoid reaction, microscopic satellites and precursor or associated lesions, as 

well as level of invasion and lesion thickness. 
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In terms of microstage evaluation of risk factors, the levels of invasion seem to take 

precedence in thin tumours less than 1.5 mm (384) and the Breslow thickness seems to be a 

more important measure of thicker tumours (129). Thus it is recommended that histology 

reports and data included in cancer registry data sets (table 5.58) should contain both Clark 

level and Breslow depth (108). 

Table 5.56 A sample pathologist's report. 

Diagnosis: 

Subtype: 

Micrometer measured depth in mm: 

Anatomic level (Clark I-V): 

Ulceration ( +1- diameter in mm): 

Regression: 

VGP: 

Mitotic rate: 

Lymphoid response: 

Microscopic satellites: 

Associated naevus/precursor: 

Vascular invasion: 

Excision: 

malignant melanoma 

superficial spreading 

1.50mm 

III 

absent 

absent 

present - epithelioid cells in nests 

2fmm2 

none at base 

none 

none 

absent 

complete 

adapted from Barnhill and Mihm (133) and McGovern et al (66) 

Morton et al (90) give a good rationale for the inclusion of both level and thickness in 

·melanoma reporting and conclude that: 

"1. Both Breslow and Clark classifications have high overall prognostic 

significance when evaluated by multifactorial analysis. 

"2. Breslow thickness is a more powerful prognostic factor because it 

remains highly significant within every subset of Clark levels. 

"3. Clark levels retain high prognostic value within two AJCC thickness 

subsets, Stage I <1.5mm versus Stage II >1.5mm. 

"4. Decisions regarding therapy and clinical trial design should take into 

consideration both Clark levels and Breslow thickness. 
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"5. We support the AJCC policy of considering both Clark and Breslow 

classifications in prognostic staging. However, our data confirm previous 

reports that indicate that Clark level IV lesions should be considered high 

risk regardless of the Breslow thickness. Therefore we recommend that 

therapeutic decisions be based on the worst of the two prognostic 

indicators." 

Table 5.57 Examples of data on melanoma that could be recorded for research purposes 

1. Cross-sectional profile: flat/convex/polypoid 

2. Cell type: epithelioid/spindle/naevocyte-like/balloon 

3. Pigmentation: light/moderate/heavy · 

4. Solar degeneration: present/absent 

5. Associated naevus: present/absent. dysplastic/non dysplastic 

from McGovern et al (66) 

Table 5.58 Histological data recommended for inclusion in cancer registry data sets. 

1. Primary malignant melanoma, in-situ. 

Primary malignant melanoma, invasive 

2. Micrometer measured thickness (Breslow) to nearest 0.1mm 

3. Histological type 

4. Microanatomic level (Clark) 

5. Ulceration. present or absent 

from McGovern et al (66) 

5.5 Summary 

The potential for metastasis and thus determination of survival can be assessed using clinical 

and histological prognostic variables. Most of the known survival associations have been 

determined empirically but the discovery of these associations can suggest relationships of 

biological interest (73). 

This study supports a trend of increasing melanoma incidence, with no significant differences 

between the sexes. However, there were significant differences in incidence rates among the 

three regions included. The reasons for these differences were not clear. It was not possible to 

directly compare the incidence rates in these three regions with the other Area Health Boards in 
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New Zealand as the only data available for the other areas was from the Cancer Registry and 

this was known to have problems of under-reporting. 

The data reported here supports the distinction of melanoma into three histological 

classifications but the data on mean age at diagnosis did not support the hypothesis that 

melanoma progression is a continuum from Hutchinson's melanotic freckle to superficial 

spreading melanoma to nodular melanoma. Superficial spreading melanoma had the highest 

incidence rates and the youngest mean age at diagnosis. 

The site distribution of melanoma is believed to largely reflect the relative levels of sun 

exposure on the skin. When body sites were grouped into categories of sun exposure, 

melanomas on infrequently exposed skin developed at youngest ages and melanomas on 

chronically exposed sites were diagnosed latest. Relative tumour densities were highest on the 

face, an area highly exposed to sunlight, for both sexes. However, other data did not entirely 

fit a simple sun exposure hypothesis. Neither did there appear to be any real seasonal variation 

in melanoma incidence. It has been suggested that age at diagnosis is a function of ease of 

visibility of the lesion but there was little evidence in this study to support this hypothesis. 

Sun exposure appeared to be the important factor, rather than acting as a surrogate for ease of 

skin inspection. 

Depth of melanomas is known to be the most important factor predicting survival. In the 

multivariate analysis of factors predicting depth of the lesion, age at diagnosis, level of 

invasion and histological classification were the only factors to be significantly associated with 

depth. 

It is known that the pattern of age distribution varies from region to region, but this was 

accounted for in the calculation of age-standardized rates. It is possible that there is greater 

public and professional awareness of skin cancer in some regions, but with national coverage 

of skin cancer campaigns in the media I believe this isolation would be hard to maintain. Data 

from the Cancer Registry has shown a latitude gradient within New Zealand but as this 

gradient was not supported in the current study which had more complete reporting of 

melanoma, this is unlikely to account for differences in incidence among areas. However, 

behaviours related to sun exposure, for example sun seeking behaviour and tanning 

behaviour, may differ among regions with the availability of beaches or other outdoor 

recreational facilities, and this may reduce the generalizability of results from these areas 

alone. Diagnostic practices of pathologists are known to vary, particularly in the diagnosis of 

in-situ melanoma, and this may bias some results relying on histological classification, but 

will not affect the distinction between patterns of invasive and in-situ rates. So, although data 

for this study were collected from only three regions of New Zealand I believe the findings to 

be mainly generalizable to New Zealand as a whole. 
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Chapter 6. 
The case-control study of screening for melanoma: 

principles and methods 

6.1 Introduction 

In this chapter I shall briefly discuss the basic principles of the design of case-control studies 

when the exposure of interest is screening. In particular I shall concentrate on how these 

principles apply to screening for melanoma. Then at the end of each section I shall describe 

how the methods were applied to my case-control study of screening for melanoma. 

The most fundamental measure of the efficacy of cancer screening is a reduction in the 

mortality rate. Ideally this should be demonstrated in a randomized trial. The advantages of 

experimental studies involving randomization are well known. The most important advantage 

is the reduction of the effect of confounding factors as these factors will usually be distributed 

evenly between the screened and the unscreened groups as a result of randomization. 

However, there are a number of obstacles to conducting experimental studies of screening. As 

the outcome of interest is usually rare, and there is a long latency period before development 

of this outcome, many thousands of subjects may have to be enrolled and observed for many 

years. This creates logistical and financial problems. Neither may it be acceptable to enrol 

people in a randomized trial of a screening procedure if the procedure is already a part of 

clinical practice (266). In some experimental studies of screening this difficulty can be avoided 

if the control arm of the randomized clinical trial is standard clinical care and the intervention 

arm is changed care or an altered formal screening programme, for example involving a 

change in screening interval. 

The incidence of melanoma in New Zealand is not high enough to make an intervention study · 

possible in New Zealand alone. A well coordinated proposal involving several centres in one 

or more countries would be required, and the time and cost involved would be substantial 

(271). An observational study could also be considered; for example a study in defined 

communities where a particular screening programme is offered, using individual data on the 

screened and unscreened populations. However, this design requires accurate information on 

who is screened and who is not. It also requires follow-up linking screening, mortality and 

morbidity information to population data, none of which is available for melanoma screening 

in New Zealand (271). In addition this type of study would require too many subjects and too 

lengthy a follow-up period to be practical. If data are not available on individuals, 

comparisons can be made between the extent of screening and mortality, or its· change 

compared with baseline mortality before screening, in different communities. In New Zealand 

there are no defined populations or geographic areas where organized melanoma screening 
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programmes have been introduced from which the data could have been sought, and it was 

beyond the scope of this project to attemptto establish any such programme. 

The case-control approach has been useful in the evaluation of screening for breast cancer 

(385) and cervical cancer (317). They have also been useful in assessing some important 

subsidiary questions, such as the effects of screening interval. A case-control study requires 

fewer subjects and generally costs less than the options above. The main requirement of a 

case-control study is for adequate and unbiased data on screening for melanoma. As there 

have been no organized or well documented screening programmes for melanoma in New 

Zealand, the data on screening experience is only obtainable by interviewing patients. A case

control study of screening for melanoma enables the collection of retrospective information 

about previous screening experience and sources of knowledge about melanoma as well as 

many other important variables outlined later in the chapter. Thus the best method to evaluate 

the efficacy of screening for melanoma, which also allowed the description of the disease in a 

defined time period and population, was a case-control study, hereafter referred to as the 

"melanoma case-control study". 

The main aim of the study described here was to evaluate the effect of screening by skin 

examination on the incidence of total, superficial and advanced melanoma. In addition. this 

case-control study was intended to describe the relationships of several risk factors such as 

phenotype, naevus counts and skin reaction to sun to the development of melanoma in New 

Zealand. Subsidiary aims were to describe the incidence, depth distribution and other 

histological features of malignant melanoma (see Chapter 5 for the histological and clinical 

findings). 

6.2 Case definition and selection 

Definition of the cases involves two distinct specifications: the establishment of objective 

criteria for the diagnosis of the study disease and a statement of the eligibility criteria for the 

selection of such people for study. There are three main issues to consider for diagnosis of the 

study disease: what diagnostic criteria should be used; should the cases be newly diagnosed or 

could they have been diagnosed and treated some time ago; and should the cases include all 

those occurring over a defined time in a defined population (386). The cases should also be 

available for study so that the necessary information can be collected (387). 

When screening for cancer, two types of screening can be distinguished, with different 

consequences both for the design of the case-control study and for the outcomes to be 

investigated (312). Type A screening aims to detect early invasive asymptomatic disease and 

the outcome aimed for is a reduction in death or more advanced disease. There is no 
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expectation of a reduction in incidence; usually there is an increase in incidence, at least 

initially. An example of this type of screening is screening for breast cancer with 

mammography, where the vast majority of lesions detected are invasive cancers. The 

evaluation of the efficacy of breast cancer screening would involve assessing its impact on 

mortality from breast cancer or its surrogate, such as some other advanced manifestation of 

breast cancer. 

The second type of screening (type B) is designed to detect people who have a pre-cancerous 

lesion (312). In this situation, the objective of screening is to reduce the number of incident 

cases of invasive cancer at a later date and it should also reduce mortality. An example of this 

type of screening is cytological screening for cervical dysplasia and in-situ carcinoma, before 

the development of invasive disease. The evaluation of screening efficacy would be 

predominantly in terms of risk of invasive disease associated with aspects of the previous 

screening history. 

Screening for melanoma addresses both types of screening. Type A screening would be 

designed to diagnose early invasive melanoma and institute treatment before the lesion 

becomes deep and in this way prevent death from melanoma. With this type of screening it 

would be expected that the incidence of melanoma increased after screening. Type B screening 

would aim to prevent the development of invasive melanoma by identifying and removing in

situ melanoma and precursor lesions such as dysplastic naevi. This should result in a 

reduction in incidence of invasive melanoma and a later decrease in mortality. For melanoma 

the distinction between the two types of screening appears to be one of intent. Screening for 

melanoma will generally be a mixture of the two types of screening; it will aim both to 

diagnose and remove early invasive melanomas and also in-situ and precursor lesions. For 

melanoma, however, the distinction between the types of screening is not particularly useful 

as usually the intent of the screening examination was not clear. 

6.2.1 Definition of disease and diagnostic criteria 

The aim when defining cases is to select a group of patients who truly have the disease of 

interest. Definitions which tend to provide more homogenous groups of cases, whose 

aetiology is likely to be similar, are also desirable. Establishment of a number of groups of 

cases based on various criteria, such as histological type in a study of cancer, is a good 

solution if feasible and allows separate examination of each subgroup of cases. Diagnoses 

should be verified wherever possible by pathological review. 



240 

6.2.2 Source and selection of cases 

The sources of the case group in a case-control study commonly include all persons with the 

disease seen at particular medical facilities in a specified time, or all persons with the disease in 

a more general population at a point in time or in a period of time. Ease of case-finding at a 
specific institution, say from lists of admissions, operations or discharges, may be balanced · 

by disadvantages due to bias. (388). As an example, biased referral may occur if physicians 

refer certain types of patients, say elderly or very sick people, to particular facilities or if a 

certain institution has a reputation for treating particularly difficult cases and only admits these 

patients. Thus the patients selected from these hospitals and forming the case group would not 

be representative of those occurring in the source population. In addition, bias due to 

incomplete ascertainment is a common problem. If only those cases who stay in hospital long 

enough to be found by the study team are enrolled in a study, this could result in a bias 

towards more serious disease. 

Selection from a more general population, although more expensive and time consuming, 

avoids the bias arising from selective factors that determine admission to a particular hospital 

or choice of doctor and allows estimation of disease rates in the whole population and in 

subgroups (388). If a disease registry exists, cases can be selected from this source. 

However, delay in registration and incompleteness of registration of patients may create 

difficulties in studies which attempt to identify and interview cases soon after diagnosis. If no 

disease registry exists some other ad hoc arrangement must be made to identify cases (386). 

Melanoma diagnoses are included in many cancer registries world-wide, but registration of 

this cancer seems to be particularly difficult and it often appears to be considerably under

reported (22, 23). 

Some case-control studies have been carried out with patients who have died from a particular 

disease. In this situation death certificates are examined to identify the cause of death of 

interest. The next-of-kin of the decedents are then interviewed to obtain relevant information 

about the past history of the case. The use of dead cases in this way raises obvious problems 

for the collection of valid details about past history for both cases and controls (386). 

A criterion often used in the definition of cases is that they are newly diagnosed or incident 

cases of disease. There are several reasons for this. Firstly, since diagnostic fashions change 

over time, recent diagnoses over a short time period are likely to be more uniform than those 

from different time periods. Secondly, recall of past events may be more accurate in cases 

soon after diagnosis rather than years later. Patients who have had the disease for a while may 

have thought more about the 'cause' of their disease for this time and have thus distorted their 

recall of past events. Thirdly, people with a serious diagnosis may alter their behaviour (stop 

smoking or drinking or change their job) or have their way of life altered by the effects of the 

disease and its treatment. Therefore it is more certain in recent diagnoses that events recalled 
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actually preceded the diagnosis of disease (389). The inclusion of prevalent cases rather than 

incident cases will also exclude patients who had the disease but have left the area, or died or 

recovered. These patients will be different in a number of ways from those patients who still 

have the disease, remain in the area and are therefore included in the sample (387). This could 

result in biased estimates of association. 

6.2.3 Defining cases when the exposure is screening 

There are several problems in the design and analysis of case-control studies of screening 

which have no counterpart in aetiological case-control studies. Screening, unlike most 

exposures in case-control studies, involves the diagnostic process itself. Cases in this situation 

are people who developed the disease that the screening test sought to prevent, but how 

should they be further defined? 

Screening of type A (for the diagnosis of early invasive disease to prevent death), leads to 

early diagnosis whether or not early treatment ultimately reduces morbidity or mortality. 

Therefore a screened population will have a higher rate of the disease of interest if discovered 

during the lead time interval (the interval between the time it was diagnosed by screening and 

the time it would have been diagnosed clinically). Thus if a case is defined on the basis of 

disease characteristics occurring during the lead time we get an increase in screen detected 

cases and therefore see no effect or a harmful effect from screening even if it is beneficial 

(311). However, this only becomes an important problem if a large proportion of cases are 

screen-detected. This problem cannot be solved by excluding cases diagnosed by screening as 

this would result in a deficit of screen detected cases and an apparent benefit of screening even 

if none existed. One way to minimize this problem would be to exclude from the analysis, 

screening examinations within say, six months before diagnosis. The definition of exposure 

will be discussed further in Section 6.6. 

So, if screening and early treatment are beneficial they reduce morbidity or mortality after the 

time that diagnosis would occur if there were no screening, that is, after the lead time interval. 

Therefore in a study of the efficacy of screening, case eligibility should be based on disease 

manifestations that develop only after the lead time interval and, as in any aetiological case

. control study, should be independent of exposure, that is, screening history. Death fulfils this 

criterion (311 ). 

If we consider a case-control study that focuses on mortality, cases would be deaths from the 

disease screened for and would include deaths from disease diagnosed by screening and those 

first diagnosed on the basis of symptoms. For a study of the efficacy of screening for 

melanoma it is not feasible to use cases defined by death as it is not possible to get screening 



242 

histories for melanoma from records (which it may be possible to do in well organized 

screening programs such as for breast cancer). Exposure information about participation in 

screening for melanoma must be obtained from personal interview. 

Since deaths cannot be used, cases must have a manifestation of disease that is sufficiently 

advanced to make diagnosis very likely even without screening, for example metastases or 

deep melanoma. The case selection process for inclusion of only metastatic melanoma would 

be extremely difficult as the recognition of metastases depends on the thoroughness of 

investigation. Furthermore, information about the presence or absence of metastases (if 

known) is not necessarily included on histology reports of primary melanomas. Also, 

selection of metastatic melanoma alone would reduce the number of eligible cases to only a 

few per year. So for practical reasons it is preferable to define cases as patients with deep 

melanoma (> 1.5mm thick), for which the prognosis is poor, with or without metastases at 

diagnosis. However, in New Zealand there are very few patients diagnosed per annum with 

melanomas more than 1.5mm thick. Alternatively, to increase numbers of patients for analysis 

it is possible to use melanomas >0.76mm thick as the 'deep' category, although obviously this 

is not as good a surrogate for death. 

6.2.4 Case definition, source and selection in the melanoma study 

In New Zealand, melanoma is diagnosed and treated by general practitioners and private 

specialists, at hospital outpatient departments, as hospital inpatients and in both private and 

public facilities. The place where melanoma is diagnosed often depends on many factors such 

as the health and age of the patient: ill and older people tend to have biopsies in hospital. It 

was not feasible to target all possible places where a diagnosis of melanoma may be made in 

New Zealand in order to identify cases. 

New Zealand has had a national Cancer Registry since 1948: the second in the world to be 

formed (58). From its inception in 1948 until 1972, the Cancer Registry was hospital-based 

and mainly collected information about patients receiving treatment in public hospitals or 

cancer consultation clinics. In 1972, with the increasing recognition of the importance of 

population-based registries, New Zealand began a population-based registry and from 1974 

also included death certificate registration. It was compulsory for private and public hospitals 

to provide this information for inpatients (but not outpatients) under the Hospitals Act, but it 

was voluntary in the private sector. This created significant geographical variation in the extent 

and completeness of registration from private laboratories. In 1985, some private pathologists 

in Auckland withdrew their support for cancer registration. On July 1, 1994 the Cancer 

Registry Act, 1993 came into force. This made registration of all cancers (excluding non

melanoma skin cancer) compulsory in New Zealand. 
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It can be deduced from the preceding paragraph that during the years in which melanoma cases 

. were collected for this study (1992-1994),registration of cancer was not compulsory and was 

known to be incomplete in New Zealand. Registration of melanoma is less complete than for 

many other cancers because technical developments have allowed a large proportion of 

melanomas to be diagnosed and treated by general practitioners without admission to hospital. 

The under-registration rate in 1988-1989 was estimated by Cooke (23) to be between 22 and 

50%. Those that were notified, were more likely to be from public hospitals who tended to 

manage the very large or difficult melanomas and the old and sick patients, thus biasing the 

notifications. 

Although many histological diagnoses were not notified to the Cancer Registry before 1994, 

all biopsies and excisions would have been sent to a pathology laboratory for diagnosis. For 

this reason particular pathology laboratories were identified which would give complete 

geographical coverage of an area and which had pathologists prepared to cooperate with the 

study. 

Initially I began collecting pathology reports from five geographic areas defined by previous 

Area Health Board boundaries; Hawkes Bay, Bay of Plenty, Manawatu-Wanganui, Nelson

Marlborough and Otago. Unfortunately private pathologists in Otago would not participate 

because of privacy concerns so this region was used as a trial area and feasibility test only. 

Manawatu-Wanganui withdrew its involvement after five months for reasons not connected 

with this project. Laboratories in the three remaining areas sent histology reports of melanoma 

diagnoses for 2 years, from 1 July 1992 to 30 June 1994. In two of these areas, the study 

nurse interview~rs visited the laboratories and checked by hand through files of histology 

reports to make sure we had complete ascertainment of melanoma diagnoses. The laboratories 

in the other Area Health Board region had a good computer system so I relied on their internal 

procedures for notifying me as I could not afford to send anyone else to search records by 

hand. 

In the melanoma case-control study carried out here the definition of disease was a 

pathological diagnosis of melanoma, either in-situ or invasive. For this information I had to 

rely on the diagnostic accuracy of individual pathologists as there was no facility for 

independent review of the diagnoses. Thus the criteria for the diagnosis of melanoma were 

those used by the laboratories and pathologists in their normal diagnostic practice and were 

outside my control. Unlike some other cancers such as prostate cancer which is sometimes 

diagnosed from PSA testing or bone scans, a diagnosis of melanoma is almost always made 

on biopsy or excision and subsequent histology. There is no other diagnostic test. 

It is possible that there were some classification errors of melanoma cases by pathologists, 

particularly between malignant and benign skin lesions. However, a study examining the 

diagnostic criteria for melanoma in Australia, France, Italy, New Zealand, Norway, Sweden, 
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the United Kingdom, the United States and the USSR in 1955 and 1980 (5) showed a very 

low frequency of shift in diagnostic category from melanoma to benign, and vice versa, after 

pathological review. 

The melanoma diagnoses for my study included in-situ, invasive and metastatic melanoma of 

all histological subtypes. The case-control study intended to investigate the effects of 

screening on the total incidence of melanoma, so patients with melanoma of any depth were 

included. Collection of information from all patients enabled them to be subdivided later into 

categories by melanoma depth. Some specialists do not regard Hutchinson's melanotic freckle 

or lentigo maligna melanoma as a form of melanoma so histology reports for patients with this 

diagnosis were specifically requested in addition to reports of all other melanomas. 

Histological subtypes were treated separately in relevant analyses. Copies of all relevant 

histology reports were sent to me from participating laboratories. Dysplastic naevi, putative 

melanoma precursors, were excluded as the numbers of these diagnosed is high in New 

Zealand and would have swamped my notification process. Notification of all subtypes and 

stages of melanoma allowed investigation and analysis by histological classification, depth and 

level of invasion. 

For this study, the definition of cases included both males and females but excluded those 

people aged less than 20 and more than 79 years old. There are very few cases of melanoma 

diagnosed in people less than 20 years of age so this restriction resulted in an increase in 

efficiency. Also, a pathological diagnosis of melanoma is sometimes more difficult to make in 

this age group as melanoma may be more easily confused with benign melanotic lesions. 

There are many melanomas diagnosed in people more than 79, often Hutchinson's melanotic 

freckles. Over this age recall of past events is likely to be more difficult and general health 

often poorer, so it was thought to be more sensitive not to bother these patients. Ethnicity was 

restricted to white people of European origin as the aetiology of melanoma in coloured people, 

predominantly acrallentiginous melanoma, is believed to be quite different to the aetiology in 

white skinned races. In New Zealand the incidence of melanoma in Maori is about one tenth 

that of Europeans. 

Cases had to be newly diagnosed. This was done to improve recall of past events during 

interview, to minimize time for alteration of behaviour after diagnosis, to maximize uniformity 

of pathological description which may change over time, and for more practical reasons as 

most laboratories could not search for melanoma diagnoses retrospectively. Patients were 

interviewed within one year of their diagnosis to avoid preferentially selecting survivors or 

those with early disease. No cases were interviewed within three months of their diagnosis. 

This was to give time for physicians to explain the nature of the illness to the patients, and to 

allow the patients time to come to terms with and adapt to the diagnosis of a serious disease. I 

set up my own notification system with the cooperation of the laboratories and pathologists 

and there appeared to be no problem of delay in notification from any area. 



245 

6.3 Control definition and selection 

A control group is used to compare the exposure history in the cases with the exposure history 

of people who are free of the study disease. The control group is chosen to provide an 

estimate of the level of exposure that would be expected to occur in cases if there was no 

association between the study disease and exposure. 

6.3.1 Control definition 

The essential qualities of a control follow from the criteria for the cases. They must be truly 

non-diseased; they should be available for study so that necessary information can be obtained 

in the same way as it is for cases; and they should be representative of the same eligible 

population that provided the cases (387). It is often stated that controls must be similar to 

cases in their potential for past exposure (389) but this criterion is not universally agreed upon 

(see Section 6.6). 

6.3.2 Source and selection of controls 

There are three main sources of controls: (i) hospital based, (ii) neighbourhood based and (iii) 

population based. Neighbourhood controls have been suggested as suitable as they are similar 

to the cases in terms of broad environment and in some aspects of social class, either identified 

or not. However, if there is a very different response rate between cases and the 

neighbourhood controls, any benefit from increased comparability' may be lost (386). 

Population controls have neither the advantages (for example, ease of access and 

identification, and possibly a higher response rate) and disadvantages (referral bias and 

incomplete ascertainment) of hospitalization nor the similarity of neighbourhood controls 

(386). If the cases selected represent total incident cases from a defined population, the use of 

population controls has advantages in that this design has better internal validity and makes 

generalization of results easier. However, the response rate from such controls may be low 

and if clinical information is required for control subjects, it may not be able to be obtained 

(387). 

If a sample of controls is to be taken from the source population, this must be done so that the 

identification of a potential control does not depend on the exposure experience of the control. 

The most common ways of achieving this are random or systematic sampling (388). Random 

sampling refers to a method of selecting people from a sampling frame such that everyone has 

a fixed probability of selection. Systematic sampling refers to the sequential selection of 
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people, conceptually separated on lists such as telephone directories, by selecting every kth 

individual. It is also important to consider whether or not to deliberately select (match) the 

controls in such a way to make them similar to the cases with respect to certain potential 

confounding factors. Stratified sampling (frequency matching) involves the selection of people 

at random from defined subgroups or strata of the target population. Individual matching 

involves the pairing of one or more controls to each case on the basis of certain factors, the 

effects of which one wants to eliminate from the case-control comparison (389). Matching will 

be discussed in more detail in Section 6.5.2. 

In addition the control must not have the disease of interest at the time of entry into the study. 

They may develop the disease at some time in the future, but that is not relevant to their 

selection as a control and they would remain as a control subject. 

6.3.3 Definition of controls when the exposure is screening 

Controls in a case-control study of screening exposure must be selected in such a way that 

they represent the level of exposure in the general population from which the cases were 

drawn. 

In a case-control study of type A screening which focuses on mortality as the outcome, cases 

would be patients who died from the disease in question irrespective of the method of initial 

diagnosis. However, as discussed already, it is only possible to gather screening histories for 

melanoma from people who are alive. Because of this, cases for type A screening have to be 

people with advanced disease. Several possible definitions for controls have been postulated. 

One such suggestion is that controls would be members of the source population as defined 

for cases, but without advanced disease (311). They would include people with early disease, 

those whose disease had been treated and not recurred as well as people who never had the 

disease, whether or not they had been screened. 

Another way of looking at this is that all controls should be disease free at the time the case 

was diagnosed (312). The potential screening histories for cases and controls must be 

comparable. So the screening history for the control must be up until the case was diagnosed, 

as after diagnosis and treatment the case may be no longer eligible for screening. We must 

ensure that controls are not allowed to accumulate screening examinations for which cases are 

not eligible (and vice versa)- an example of healthy screenee bias (see Section 6.4). In some 

situations, to be screened or to enter a screening programme one must be healthy so 

automatically the controls, as healthy people, could accumulate more screening examinations 

than the cases (390). Therefore the control must not be diagnosed with the disease before the 

diagnosis of the case but could be diagnosed afterwards. Otherwise we are comparing disease 
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between groups with different potential for screening experience. This does not necessarily 

hold true for melanoma. After a diagnosis of melanoma has been made the case may still 

obtain considerable screening exposure or surveillance for future disease and in fact may have 

skin examinations more often than previously. For these reasons it is still preferable to include 

only screening experience before the first diagnosis of melanoma and for a comparable time in 

controls. 

As an alternative to the definition of controls above, it has been suggested that controls should 

be only people with disease that is not advanced (often used in the assessments of breast self

examination). This can be an easier study design to use. It also makes it likely that the 

distribution of risk factors for disease incidence will be comparable in cases and controls 

(391). However, the exclusive use of controls with early disease will almost always be 

inappropriate as their screening histories will rarely be representative of those of the disease

free population. In many instances their disease will have been diagnosed by screening so 

their past screening activity may well have been at a higher than average level and thus the 

screening may appear to be efficacious when it was not, resulting in a pro-screening bias 

(392). 

The argu:n;tent for the definition of controls for case-control analysis of Type B screening is 

very similar to that above, except cases are those with invasive disease. 

6.3.4 Source and selection of controls in the melanoma study 

Cases in this study were all diagnoses of melanoma in four (later three) geographical areas 

defined on Area Health Board boundaries. The controls were therefore chosen as a 

population-based sample from the same areas. 

An almost complete listing (95% complete, according to census information) of New Zealand 

residents 18 years and over is available on the electoral roll. The complete computerized 

version of the 1992 electoral roll for New Zealand was purchased on tape and mounted on the 

departmental UNIX computer. Controls were selected from those electorates which most 

closely matched the boundaries of the corresponding Area Health Board. Then the address of 

every potentially eligible control was checked on maps to ensure that their address was within 

the Area Health Board boundaries as defined for the cases. 

As the computerized electoral rolls, unlike the printed version, contain information about age, 

controls were able to be frequency-matched by age in 10-year groups to the age distribution of 

the first year of case notifications. Individual matching was not attempted as this is expensive 

and very time-consuming. Controls were then selected randomly by a statistician from within 

each ten-year age group. As the subjects chosen from this sampling frame were to be used for 
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descriptive analyses as well as case-control analyses, the frequency matching for controls was 

weighted for younger ages to more closely approximate the population age distribution. Thus 

to maximize efficiency for both studies, the age distribution of controls selected was 

intermediate between the age distribution of the general population and the age distribution of 

the melanoma cases. 

Cases included both males and females but excluded those people aged less than 20 and more 

than 79 years old, so controls were of the same age range and of both sexes. Ethnicity of 

cases was restricted to white Europeans, so the ethnicity of controls was similarly restricted. 

If controls, when questioned, reported a previous diagnosis of melanoma, this was checked 

(with permission) at the relevant pathology laboratory, and if confirmed, the control subject 

was excluded from the study. After a diagnosis of melanoma is made, patients may undergo 

more skin examinations than before. Therefore, to make the screening histories of cases and 

controls comparable up to the time of diagnosis of the case, only people who had not been 

diagnosed with melanoma before 1 July 1992 were eligible for inclusion as controls. In fact, 

only four controls said they had previously had a melanoma, so this probably made little 

difference to the results. 

In this study I think it unlikely that misclassification of the disease status of controls would 

have presented a large problem. Melanoma is an uncommon but potentially fatal disease, so I 

do not think there would be many subjects interviewed as controls who had a melanoma they 

did not tell us about. 

6.4 Bias in case-control studies of screening 

The validity of a case-control study depends partly on the methods by which subjects are 

selected and classified by the four categories: (i) diseased, (ii) not diseased, (iii) exposed and 

(d) not exposed. Any number of errors in design can cause over-representation or under

representation of these categories. Bias is any systematic error in the design, conduct or 

analysis of a study that results in a mistaken estimate of the exposure-outcome association 

(389). 

There are two main sources of bias in any study: bias in the ascertainment or selection of cases 

and controls (selection bias), and bias in the estimation of exposure (information bias) (389). 

In this section I shall concentrate on the major biases in the evaluation of screening using case

control methods; lead-time bias, length bias, selection bias and healthy screenee bias. 

The period from the time when the disease becomes detectable by screening to the time when it 

would be diagnosed on clinical grounds is called the detectable preclinical phase. It consists of 
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two parts: the lead-time and the delay-time. The lead-time refers to the period by which the use 

of a screening test advances diagnosis compared to an unscreened person whose diagnosis 

would be made with clinical symptoms. Its duration is not known for any individual. The 

delay-time is the period from the time when the disease becomes detectable to the time when it 

is actually diagnosed by screening (393). Lead-time bias arises from the fact that the date of 

diagnosis is automatically advanced for those cases diagnosed by screening. It can result if 

one fails to take into account the amount of time by which diagnosis is advanced due to early 

detection.by screening. 

Length bias is the tendency for screening to detect cancers which spend longer in the 

asymptomatic state (394). It refers to the propensity of screening to bring to light cases which 

might never have been diagnosed because of their clinical silence and also to detect more 

slowly advancing cases. It helps to explain the possibility of observing an increase in cancer 

incidence at the start of a screening programme, resulting in part from the effect of lead time in 

advancing diagnosis and also from the diagnosis of patients whose disease would have 

remained silent (393). 

Sasco (393) proposed that when a screening test is designed to detect precancerous lesions 

(type B screening), an empirical procedure for eliminating diagnostic tests would be to exclude 

all screening tests performed within an arbitrary interval such as six months before the 

diagnosis of the case. An essential requirement of a case-control study is that both cases and 

controls arise from a population all of whose members have an equal chance of appearing in 

the study as cases. She therefore recommended that to eliminate lead-time and length bias, 

screen-detected cases should be matched with controls who were screened at the same time as 

the cases and were found to be free of disease. However, I think this would probably result in 

over-matching as one would be matching on important features of the exposure of interest. 

This could bias the estimates of association towards the null. 

Healthy-screenee bias results when the frequency of exposure or screening depends on the 

health status of the subject. To prevent this bias, examinations occurring after the initial 

detection date should not be included in the analysis. Adjustment is needed so that controls, 

who will usually be free of the cancer of interest, are not allowed to accumulate screening 

examinations for which cases are not eligible. Failure to correct for this bias will result in an 

inflated estimate of the benefit of multiple examinations (390). Another form of healthy 

screenee bias can be illustrated by the finding that people who undergo screening are likely to 

be people who had been screened earlier in their lives. This earlier screening did not benefit 

the people who had no cancer at the time, but it did serve to diagnose some with cancer. Thus 

the people who screened negative have a time, equal to the maximum length of the detectable 

preclinical phase (DPCP) where they are at a lower risk of disease than an unscreened group. 

Thus screening prior to the DPCP can be thought of as a confounding factor in that it is related 
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to the chance of being screened during the DPCP and to a decreased likelihood of dying of the 

disease and thus being selected as a case (313) in a study which focuses on mortality. 

The distinction between self-selection bias and a particular example of confounding in case

control studies of screening is not clear. Self-selection bias in case-control studies of screening 

is usually defined as the tendency for the non-acceptors of screening to be· at a different 

baseline disease risk than the general population (394). However, selection bias in general is 

usually defined as a bias resulting from procedures used to select subjects. In the analysis of 

screening by case-control methods, the selection of subjects, as in any case-control study, is 

based on the presence or absence of the disease in question and should be independent of the 

exposure status of the subjects. However, screening influences the detection of the cases so 

case selection cannot be entirely independent of screening. Thus the different factors which 

influence acceptance or otherwise of screening can be regarded as a form of selection bias in a 

case-control study of screening. Factors which are associated with both the exposure, in this 

case acceptance of screening, and the outcome are defined as confounding factors and if 

identified, can be controlled for in the analysis. An example of such a confounder would be a 

positive family history of melanoma as this history is likely to be associated with a person's 

acceptance of screening by skin examination and a positive family history is also known to be 

associated with an increased risk of melanoma. 

6.5 Confounding 

6.5.1 Definition of confounding 

Confounding refers to the effect of extraneous variables that wholly or partly account for the 

apparent effect of the study exposure, or that mask a true underlying association. A 

confounder must satisfy two conditions: (i) it is a risk factor for the study disease and (ii) it is 

associated with the study exposure but is not a consequence of exposure. A confounder's 

association with the study disease may be either causal or noncausal resulting from the 

confounder's association with other causal factors. Furthermore, a confounder's association 

with disease must occur in the absence of exposure (389). 

In the detection of confounding it is usual to use the criterion that control of the extraneous 

factor changes the estimate of effect (395). Practically, the assessment of confounding is 

accomplished by comparing the crude estimate of effect with the estimate after adjustment for 

the potential confounder (396). The extent of the confounding can then be inferred from the 

discrepancy between these two (the crude and the adjusted) estimates of effect. 



251 

6.5.2 Prevention of confounding 

In planning a case-control study, one should regard any known risk factor for the study 

disease as a potential confounder. The study design and analysis should be planned to assess 

and eliminate the effects of such factors. In the design phase of a study confounding can be 

dealt with in three ways; randomization, restriction and matching (396). Randomization only 

applies to experimental studies so will not be discussed further here. Matching refers to the 

pairing of individuals when selecting participants in a study in order to make the cases and 

controls as similar as possible with regard to specific confounding factors. The additional 

methods of minimizing the effects of confounding factors (stratification and multivariate 

analysis) apply during the analysis phase of the study. 

Restriction of cases on the basis of certain characteristics is done to provide a patient group 

homogenous with respect to cause and to restrict the study to people at risk of exposure. For 

this reason cases may be restricted according to age, sex, race or some other appropriate 

factors. These criteria should be applied equally to cases and controls to ensure that both are 

representative of the same defined eligible population. 

Any characteristic of an individual such as age, sex, race, income, parity etc. may be used as a 

basis for pairing and only those controls who 'match' cases are selected for study. Wheh 

matching multiple controls to a case, one usually attempts to have a constant control ratio but 

despite this one often ends up with incomplete matching and therefore a variable matching 

ratio, which makes the analysis more complicated (396). 

Frequency matching, although not really a method for control of confounding, is a commonly 

used technique for improving study efficiency and will be mentioned here briefly as it is often 

discussed in relation to individual matching. Frequency matching involves the selection of 

controls taken from the corresponding subgroups in proportion to the number of cases in these 

subgroups. It requires that one continually updates information about the distribution of 

accumulating cases and controls (389). Frequency matching should be considered only as a 

method of ensuring reasonable efficiency and should not be regarded as a method of 

controlling confounding as it requires only approximate matching. Major confounding factors 

should still be controlled by methods such as stratification and the analysis is best done 

without regard to the frequency matching (387). 

6.5.3 Confounding in case-control studies of screening 

Potential confounding factors in case-control studies of screening should be dealt with in the 

same ways as described above for aetiological case-control studies. 
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People choosing to receive screening may not have the same risk of cancer as people in the 

general population. If those who choose to be screened for breast cancer are at higher risk 

because of a positive family history or breast symptoms, screening will appear less beneficial 

than it actually is. Conversely, if those who attend for screening are at lower risk such as may 

occur in screening for cervical cancer, there will be a pro-screening bias (397). No a priori 

judgements should be made as to the direction of these effects - factors determining the 

attendance at screening are complex. Factors which are associated with both the exposure, in 

this case acceptance of screening, and the outcome, say breast cancer are confounding factors. . 

If the confounding factors are identified and the relevant covariate information collected, the 

effects of this confounding can be minimized. Several studies have attempted to adjust for 

confounding in the analysis of cervical screening and this has generally made little difference 

to the estimates of risk (394). 

6.6 Collecting exposure information 

6.6.1. Exposure measurement 

The most common sources of information on the past experiences and exposures in case

control studies are interviews with the subjects. Other sources include interviews with 

relatives, hospital records, birth certificates etc. Thus the instruments required usually include 

~bstract forms and standard interviews or questionnaires. 

Subjective recall of exposures is the commonest way of collecting exposure data in 

epidemiology. This may be by face-to-face interview, telephone interview or postal self

administered questionnaire. There appears to be little·consistent difference in the validity of 

information collected by any of these methods (398). Self-administered questionnaires are 

cheap to carry out and may perform better if collecting very sensitive information, but the 

content of the questions must be kept very simple and the response rate is often poor. Face-to

face interviews are most commonly used in epidemiology and enable the collection of quite a 

lot of complex information, but in a widely distributed population as in New Zealand, they are 

very expensive to carry out. Telephone interviews (the method used for data collection in the 

melanoma case-control study) remain a cheaper alternative than face-to-face interviews, 

provided they can be kept relatively short and simple. 

Concurrent with the development of the questionnaire should be consideration of the validity 

of the answers obtained. Ideally there should be some way of checking the accuracy of these 

answers, ranging from consistency checks built into the questionnaire, to extensive searches 

for corroborating information. A reliable questionnaire is one that collects information that is 

replicable on repeat questioning. One way of assessing reliability involves re-interviewing a 
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sample of respondents and comparing their responses {389). A valid questionnaire measures 

what it is purported to measure. One approach to assessing validity is to obtain information 

from several other sources and compare rates of agreement. Another method for checking the 

'truth' of data collected is to use a research instrument with built-in test items that measure 

internal validity. With this technique, a systematic bias can be examined, since cases and 

controls should be similar with respect to the 'dummy' test items (389). 

6.6.2 Exposure definition in case-control studies of screening 

There are 2 major problems in defining screening exposure in case-control studies of 

screening (313) -

1. how to differentiate between a screening and a diagnostic test and 

2. how to estimate the detectable and still curable pre-clinical phase (closely approximated by 

the detectable pre-clinical phase, DPCP, discussed in Chapter 1) of melanoma and only 

include screens in this interval. 

It is very important to differentiate between screening and diagnostic tests. Often the same test 

is administered whether the person is asymptomatic and is being screened for cancer, or is 

symptomatic and is being tested for it. Only tests done in the absence of symptoms should be 

counted as screening tests but how one distinguishes between these tests is often very difficult 

(313). If this judgement cannot be made accurately, one can reduce contamination of screening 

tests by diagnostic tests by ignoring all tests or screening examinations within an arbitrary time 

prior to diagnosis. Otherwise, the inclusion of symptomatic screenees may bias any results as 

such people will be both at higher risk of disease and more likely to attend for screening 

(390). 

Should one then (i) arbitrarily exclude screening tests up to six months or so before diagnosis 

mainly to distinguish diagnostic tests from screening tests or (ii) resort to medical notes to 

attempt to distinguish them (312) or, preferably, (iii) design the questionnaire in such a way 

that they can be distinguished? Excluding tests an arbitrary time prior to diagnosis may result 

in loss of important screening exposure information and could bias the results in favour of 

screening since screen-detected cases would appear as unscreened. Using medical notes to 

confirm a diagnostic or screening test is neither feasible nor appropriate for melanoma 

diagnosis as on few occasions will accurate records be kept. Therefore the questionnaire must 

be designed to concentrate on the examination leading to the case's diagnosis in order to 

distinguish a diagnostic from screening examination, and then go backwards in time to include 

all relevant screening examinations up to this last one. Analyses can be done both including 
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screening tests up until the case diagnosis and excluding screening tests for say, six months 

before this diagnosis. 

Analysis of screening exposures in cases should focus on screening activity that occurs during 

the interval prior to. diagnosis, in which cancer is believed to be detectable and curable, and the 

same time period in controls (313). People who had negative screening tests before the DPCP 

of their cancer were not benefited by the screening examinations. Therefore the relevant 

screening history of the case consists of all screening tests in the DPCP, including the test on 

which the diagnosis was based if the case was screen detected, but no screens between 

diagnosis and death. Determining the length of the DPCP is not easy and its length and its 

proximity to the clinical onset of disease probably varies considerably among patients. 

The relevant screening history of a matched control must therefore be limited to the time 

interval during which screening tests on the case would have been included. The problem is to 

estimate the DPCP of melanoma in order to include only screens performed in this interval. 

Screening prior to the DPCP did not benefit those people who were free of cancer at the time, 

but it did identify other people with the disease. Therefore the people who screened negative 

have a period (equal to the maximum length of the DPCP) during which they are at lower risk 

than an otherwise unscreened group. As long as there is heterogeneity in the length of the 

clinical course of the disease, negative screens performed before the start of the DPCP will be 

associated with a lower chance of dying of cancer (as in general, only healthy people are 

eligible to ·continue screening) and consequently a lower chance of being a case in a case

control study. Thus screening before the DPCP must be regarded as a confounding factor and 

adjusted for accordingly (313). 

Therefore, in the analysis of a case-control study of screening, one could generate a series of 

odds ratios for each estimate of the length of the DPCP. Since the bias resulting from errors in 

the estimation of the DPCP appear falsely to move the odds ratio towards the null value, it 

could be argued that the most extreme odds ratio would be the best estimate of benefit from 

screening. Alternatively, to solve the problem of estimating the DPCP, one can generate a 

series of estimates of the length of the DPCP and the associated odds ratio simultaneously by 

the method of maximum likelihood (313). If the length of the DPCP varies from person to 

person even this method may provide conservative estimates of the true benefit of screening 

during the DPCP as the length of the DPCP will be over- or underestimated for many 

subjects. 

For studies of type B screening, screening tests reduce the risk of disease only if carried out in 

the comparable time to that described above, the detectable and preinvasive phase. 

As case-control studies for the evaluation of screening assess accepted screening, not offered 

screening, there is a very important issue of the comparability of screened and unscreened 
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individuals with regard to their underlying risk of melanoma. In the HIP breast cancer study 

(399) it was found that women accepting breast cancer screening were at a higher baseline 

risk from breast cancer than those not accepting screening, although this has not been a 

universal finding. In two European studies (385, 400) the risk estimates were the same for 

both attenders and non-attenders of screening. The inverse, probably due to social factors, has 

been found for cervical cancer (303). Some extraneous factors (confounding factors) such as 

sociodemographic variables or family history, were found to be associated both with breast 

cancer (or cervical cancer) risk and acceptance of screening. This confounding operated in 

opposite directions for breast cancer and cervical cancer. 

It is believed that this bias would pose a similar problem for melanoma screening but the 

direction in which it may operate is very difficult to determine. Some evidence (228, 304) 

suggests this bias operates in the same direction as for breast cancer, that is, people attending 

for melanoma screening are at higher baseline risk for melanoma than those not attending 

screening or skin checks. 

As a solution it is possible to include only cases (and therefore controls) who have had at least 

one screening exam ('screening acceptors') as was done by Friedman and Dubin (390) in their 

analysis of breast cancer screening efficacy. In practice though, this removes the opportunity 

to use ever/never screening exposure, which, for melanoma, may be the only exposure 

information available. In regions where there is no formal melanoma screening programme, 

collecting reliable information to construct a timeline of screening skin examinations is almost 

impossible. However the solution above also decreases the generalizability of results as the 

· general population includes both 'acceptors' and 'non-acceptors' of screening. 

When considering type B screening (for the detection of preinvasive lesions for a later 

reduction in incidence of invasive disease), such as screening for cervical cancer, some other 

but related difficulties arise. Two types of cases may occur, those arising clinically with 

symptoms and those detected at screening. What should be done with cases of invasive 

disease detected by screening? Exclusion of such cases would result in a deficit of screen

detected cases and bias the results in favour of screening, whereas their inclusion may bias the 

findings in the other direction. 

6.6.3 Exposure measurement and data collection methods in the melanoma 
study. 

Notification of melanoma cases was through the forwarding of histology reports from 

participating pathology laboratories as described above. Data on the histological classification, 

depth and other prognostic indicators of melanoma were abstracted from these histology 

records (see Chapter 5 for results). 



256 

Patients' names and addresses and the name of their general practitioner and consultant (if 

relevant) were taken from the histology forms. The general practitioner and consultant were 

then written to for permission to ask their patient for an interview. We then sought consent 

from the patient in writing (see protocols and letters in Appendix 2). There was no obligation 

to participate: participation was entirely voluntary. This procedure was approved by all 

relevant ethics committees. 

Interviews 

The required information was gathered by telephone interview. For a widely dispersed 

population such as New Zealand this is accepted as the best method to obtain a maximum 

response rate and collect high quality information. It was the method used by Paul et al ( 401) 

in their national case-control study of breast cancer in New Zealand, and achieved high 

response rates. 

Data on screening experience and sources of knowledge and education about melanoma, 

demographic characteristics and other covariates were collected by trained interviewers using a 

standard telephone interview of approximately 30 minutes. At the beginning of the study, pilot 

interviews were conducted with patients diagnosed in Dunedin Hospital. In addition, some 

relatives and friends were interviewed after being 'set up' to act as controls. I listened to each 

of these interviews and discussed each one with the interviewers afterwards. Two 

interviewers were employed for the duration of the study. As the study received notifications 

from four regions of New Zealand, each interviewer was assigned responsibility for two 

regions. Each person was responsible for contacting the cases and controls and carrying out 

all interviews for their two geographical areas. 

It was necessary to ask cases and controls different questions to attempt to determine whether 

the diagnosis was made by a screening examination or a diagnostic test, so interviewers were 

not blind to the case or control status of the participant. However, interviewers were well

trained and their interviewing skills were reassessed at intervals by the observation of 

interviews throughout the study. 

Questionnaire 

The questionnaire was developed from questionnaires used in case-control studies about the 

aetiology of melanoma in Canada and the United Kingdom and supplemented with some 

questions and pictures of skin pigmentation from Perth, Australia. The questionnaire was 

designed to collect information on: 

(i) known risk factors for melanoma, including possible confounders such as phenotype, skin 

reaction to sun and numbers of naevi, 
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(ii) screening experience, including self-screening, screening by a spouse or friend, 

physician/nurse screening and skin check days, 

(iii) knowledge about melanoma, 

(iv) presentation of melanoma, delay behaviour, treatment and referral patterns. 

A week or so before interview, participants were sent an information pack including 

photographs of moles for identification purposes, a measurement card for measuring their 

moles, cards with multi-choice answers and a 'moleyness' and 'freckling' indicator. 

Participants were asked to count their moles before the interview, fill in their answer sheets 

and read out the numbers when requested during the interview. The cards were used during 

the interview to aid the choice of answers for some questions (see Appendix 2). 

During the interview permission was sought from the cases for access to their general 

practitioner and hospital records for information regarding their melanoma. 

Coding of the questionnaire was done by the interviewer, re-coded by the second interviewer 

and then compared for differences in interpretation. All differences were discussed with me 

and a coding manual was written and updated as required, to maintain consistency throughout 

the study. 

All questionnaire data were entered (and verified) under contract to the company EDS (New 

Zealand) Limited, Dunedin. No names or addresses were entered: identification was by 

number only. Data were then transferred to the UNIX computer, in the Department of 

Preventive and Social Medicine, for analysis. 

Screening exposure in the melanoma study 

Differentiating between diagnostic and screening skin examinations was attempted by careful 

questioning about symptoms at the time of diagnosis. If it is not easy to distinguish between 

diagnostic and screening skin examinations, analyses can be performed which include all 

screening tests up until case diagnosis. Alternatively, screening tests during the six months 

before diagnosis can be excluded to reduce contamination by diagnostic screening 

examinations. 

However, in this study it was found not to be possible for participants to recall the time of 

occurrence and purpose of individual skin screening examinations. They could give an 

estimate of the number of skin examinations performed in the previous year, two years or five 

years but could not give a timeline of examinations. Therefore it was not possible in the 

analysis to exclude skin examinations in the previous six months as the participants did not 
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know which these were. Distinction between a diagnostic and screening examination was 

usually possible for the time of diagnosis of every melanoma but was often unclear in control 

subjects who had had skin examinations. Neither was it possible to confirm or otherwise the 

occurrence of skin examinations as these are not routinely recorded anywhere. 

A reasonable estimate of the length of the detectable and still curable pre-clinical phase 

(approximated by the DPCP) for superficial spreading melanoma and nodular melanoma is 

about 2-5 years prior to diagnosis ( 402). Therefore exposure information on screening 

examinations was collected, concentrating on the two years prior to the diagnosis of the case, 

but also including the three years before this (that is, up to five years before diagnosis) which 

allowed for a longer DPCP or confounding by pre-DPCP (if the DPCP was two years) 

screening. Detailed information on screening experience prior to the five year period was not 

asked for at interview as it was found that subjects could not remember details of screening 

events before this time. 

Therefore, information was collected from both cases and controls about screening 

examinations up to the time of interview. This was analyzed as three time periods (with 

comparable time periods prior to interview for the controls): within two years before 

diagnosis, 2-5 years before diagnosis, and more than five years prior to diagnosis. Analyses 

also examined ever/never screening examinations and numbers of screening examinations but 

could not investigate the effects of individual skin screening examinations. 

Other exposures of interest and confounding factors 

As well as information on exposure to screening, information about other exposures of 

interest was collected. Exposures of interest included information on level of knowledge and 

awareness of information about melanoma in a sample of people from the general population. 

Information was also collected on basic demographic characteristics, mole numbers and types, 

family history, selected medical history, phenotypic variables such as eye and hair colour, 

skin reaction to sun, and sun exposure, for both melanoma cases and controls, and presenting 

symptoms and diagnostic histories of cases (see questionnaire in Appendix 1). 

Some of the most important information collected in this study was from the self-assessment 

of mole numbers and types. It was too expensive and not feasible to perform clinical 

examinations on participants throughout New Zealand, so this information was collected 

during the interview. The validity of mole data gathered by questionnaire has been verified 

already by researchers in Brisbane (personal communication from Dr. R MacLennan). 

Three different disease risk models have been developed for melanoma in Australia, Scotland 

and Canada (164, 182, 403). Each of these models identifies several variables important for 
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predicting risk from melanoma and each of these variables could have an association with 

screening behaviour. Information about these variables was collected andused as the major 

confounders to be adjusted for in the study. 

English and Armstrong ( 403) identified five important variables: number of raised naevi on the 

arms; arrival in Australia before age 10; history of non-melanocytic skin cancer; time spent 

outdoors in summer from the age of 10-24; and family history of melanoma. The four 

strongest risk factors identified by MacKie et al ( 164) were total number of benign pigmented 

naevi over 2mm diameter, freckling tendency, number of clinically atypical naevi (over 5mni 

diameter and having an irregular edge, irregular pigmentation or inflammation) and history of 

severe sunburn at any time in life. The study from Canada by Marrett et al (182) identified 

four significant factors related to melanoma risk. They were hair colour, skin reaction to 

repeated sun exposure, self-reported freckling and naevus densities, defined as numbers of 

naevi per unit body surface area. 

During interview, information was collected on the following potential confounding factors: 

- demographic characteristics such as age, occupation and social class 

- skin colouring/ phenotype 

- skin reaction to sun exposure 

- numbers of naevi 

- previous removal of skin lesions 

- family history of skin cancers 

Demographic characteristics 

Age of the participant was taken as age at diagnosis for cases and age at interview for controls. 

As all cases were interviewed within a year of diagnosis the difference in ages used was not 

important. Education was assessed by the self-reported highest level of education reached, 

from primary school only to university or polytechnic degrees and diplomas. Occupations of 

men were coded and converted to the Registrar General's social classes using the New 

Zealand Standard Classification of Occupations manual for 1987 (404). Women who gave 

their occupation as housewife were asked to provide their husband's or partner's occupation. 

Retired people were asked for their main occupation while in paid employment. 

Phenotypic characteristics 

Information about current and past hair colour, eye colour and skin colour was collected from 

subjects during interview. There was no direct observation of participants by interviewers. 

Diagrams of facial freckles (see Appendix 2) were sent to participants in their information pack 

and during the interview they chose the picture which most closely resembled the freckles on 

their face in summer. 
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Skin reaction and sun exposure 

In order to estimate the acute reaction of participants' skin to sunlight they were asked how 

often they got sunburnt and how often they tanned when exposed to strong sunlight for the 

first time in summer without any protection. A measure of chronic skin reaction was the self

assessed depth of tan achieved after being exposed to sunlight for a long time over several 

days without any protection. Participants were also asked how often they used a sunblock to 

protect themselves from burning; To assist in answering these questions, cards with 

categories of answers were sent out before the interview in the pack described above. Each 

subject was directed to the correct answer card during the interview and asked to read out their 

best choice in reply. 

Next, severity of past sunburn was assessed by first asking subjects to recall and count 

sunburns severe enough to develop blisters and then sunburns severe enough to cause pain for 

two or more days, but not blisters. Blistering sunburns were counted in the previous year, the 

previous ten years, and before the age of 20. Painful sunburns were counted in the previous 

year and the previous ten years. 

Recreational and occupational sun exposure was estimated from questions adapted from a 

questionnaire by Dubin et al (162) in which subjects were asked whether they mainly spent 

their occupational and leisure time outdoors, indoors or both. For this, two time periods were 

chosen, before 18 years old and after 18 years. It was beyond the scope of this case-control 

study to collect histories of sun exposure that would be detailed enough to estimate time spent 

outdoors or attempt to approximate lifetime ultraviolet exposure. 

Naevus counts 

Included in the information pack were two small rectangles of mylar transparency sheet, a 

form to fill in with the mole numbers and a series of diagrams of torsos with various numbers 

of moles. On each mylar rectangle was printed a circle: one had a diameter of 2mm and the 

other Smm. Participants were asked to count their moles before the interview and fill in the 

sheet they were sent. First they counted the number of moles on their right arm which touched 

the edges of or were bigger than the 2mm circle and then they did the same for the Smni circle. 

Next they counted the total number of moles bigger than the Smm circle on their whole body. 

Some people got friends or family members to help them do this. Subjects were asked during 

the interview if anyone else in their family had big moles, but many people did not know. 

Subjects were also asked to choose from the 'moleyness' pictures the one which was closest 

to how moley they were (see Appendix 2). 
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Previous removal of skin lesions. 

All participants were asked about the number of melanomas and other skin lesions they had 

had, where on the body they were and when they had been diagnosed. People who stated they 

had melanomas removed (other than those melanomas we already knew about) were asked for 

permission to check this information. As this process was very time consuming, it was not 

possible to verify the fact or the diagnosis of other skin lesions (apart from melanomas) which 

had been removed.· 

Family history of skin cancers. 

Participants were asked during interview if any family member had a history of skin cancer, 

and if they did, what the diagnosis was. Only blood relatives were included. It became 

obvious during the interviews that this information was not very reliable, so it was not used in 

any analyses. 

6. 7 Minimizing random error 

The overall goal of an epidemiological study is accuracy in the measurement of the specific 

parameters of interest. All measurements have some error associated with them but accuracy 

implies 'with little error'. Sources of error in measurement may be classified as random or 

systematic (396). Precision in epidemiological studies refers to the reduction of random error. 

Validity (both internal and external) refers to the reduction in systematic error. This section 

discusses reduction of random error. Random error is of course important. The greater the 

error, the greater the 'noise' in the measurement, and the more difficult it is to detect a true 

difference in exposure between the groups being compared (387). 

Precision can be improved in two ways. The major way is to increase the size of the study, 

but precision can also be improved by increasing the efficiency with which information is 

obtained from a given number of participants (396). One method used to assess the adequacy 

of the size of a study is to calculate an ideal study size based on statistical sample size formulas 

or power calculations. A study should be large enough to detect important differences between 

cases and controls or to detect changes in risk associated with exposure. In practice this 

statistical information must be balanced with information on the cost of the study and the 

feasibility of achieving the ideal sample size. 

The efficiency of a study may be assessed as the amount of information obtained divided by 

the number of study participants, or it can be seen as the amount of information obtained 
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relative to the cost of obtaining it. For example, in case-control studies, cases may be difficult 

to ascertain but controls easy to include. In this situation efficiency is gained by expanding the 

control numbers relative to the case numbers. When stratification is anticipated it may be 

sensible to have a case:control ratio larger than it would otherwise be, so that most stratum 

specific case:control ratios would be above one. Otherwise, in some strata many case 

observations may be compared with only a few control observations whereas in other strata 

many control observations may be wasted by being compared with only a few case 

observations. Alternatively, precision can be maintained in a stratified analysis by designing 

the study so that the case:control ratio does not vary much across strata (396). This is known 

as matching (see Section 6.5.2). 

6.7.1 Power calculations for the melanoma study 

A study should be designed to be large enough to have enough precision to answer the study 

hypotheses. The number of subjects required for a study depends on four things: (i) the 

relative frequency of exposure among controls in the target population, p2, (ii) a hypothesized 

relative risk associated with exposure that would have sufficient public health benefit to 

warrant its detection, (iii) the desired level of significance, a, (usually taken at the p= 0.05 
. . 

level, using a two-sided test) and (iv) the desired study power, 1-B (typically taken as 80%). 

The larger the true difference between the two groups (cases and controls), the easier it will be 

to detect. From these four parameters, calculations of the sample size required can be made. 

~n a population based survey in New South Wales, Australia 17% of 1344 people had a skin 

examination from their general practitioner in the previous year and 48% reported using self

screening (224, 255). In Connecticut (31 0) preliminary results from a case-control study 

showed that 27% of controls reported ever making a purposeful skin self-examination. In 

Massachusetts in 1986 (282), 20% of melanoma patients reported having had regular skin 

examinations by a doctor and 24% reported regular skin self-examination. Thus physician 

screening estimates are about 20% and self-screening estimates range from 24% to 48%. 

For screening to be useful a substantial decrease in mortality, or incidence of deep melanoma, 

is needed. A one third reduction in incidence of deep melanoma is suggested as being of 

public health significance, giving an odds ratio of 0.66 (314). 

If we take power = 80%, a = 0.05 (2-sided), a conservative estimate of exposure to any 

screening in the general population = 30%, a 1: 1 case:control ratio, then to detect a relative 

risk of 0.6, we require a sample size of about 360 cases of melanoma and an equal number of 

controls. For a relative risk of 0.5 a sample size of approximately 160 cases and controls is 

sufficient (405). 
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In 1992 there were over 1000 new cases of invasive malignant melanoma notified to the New 

Zealand Cancer Registry. Approximately 35% (n = 350) of these were classified as greater 

than 0.76mm depth and fewer than 50% of these (n = 175) were more than 1.5mm in depth. 

Based on the 1992 estimates by Cooke et al (59) of about 60 cases of invasive melanoma per 

100,000 population, we expected a total of 385 new melanomas per annum in the four Area 

Health Boards originally included (Manawatu-Wanganui, Canterbury, Bay of Plenty and 

Hawkes Bay). Unfortunately Manawatu-Wanganuiwithdrew from the project after only 4-5 

months' participation. We were left with the potential for 277 melanoma notifications per 

annum from the other areas. Accrual over 2 years would give 554 cases of melanoma. This 

gave an expected total of about 190 melanomas per annum more than 0.76mm deep; of these 

about 90 were expected to be more than 1.5mm deep. 

If the dividing line for deep (versus shallow) melanoma is taken as 0.76mm, then enough 

cases could be obtained from the areas above to identify an odds ratio of 0.5 with 80% power 

when comparing deep melanoma with population controls. As already discussed, we also 

planned to compare superficial melanoma with population controls. Thus the intention was to 

get notification of all melanoma cases in the specified areas and collect information on the 

depth of each. 

Unfortunately as this project progressed it was found that only 60% of melanoma notifications 

were eligible for inclusion in the study, predominantly because of the age restrictions and the 

many people with re-excisions, recurrences and multiple primaries. 

This project began as a pilot study for carrying out a larger nationwide case-control·study qf 

screening for melanoma in New Zealand. For this reason it was initially intended to include 

only a few controls as a trial of the procedures, and a case:control ratio of 1: 1 was sufficient if. 

all New Zealand melanoma cases were included. One ethics committee even objected to the 

inclusion of controls in the study and asked why any controls at all were needed in a pilot 

study. 

As the study progressed it became apparent that only a few regions of New Zealand could be 

included for case ascertainment and thus the case:control ratio should be increased to 1:3 to 

increase power. Unfortunately, there was such a delay in obtaining access to the electoral rolls 

for control selection, getting ethical approval from enough regions for a large enough sample 

size, and because of the difficulties in establishing systems for complete notification of 

melanoma, the withdrawal of laboratories in one area and the reluctance of some other 

pathologists to participate, that it was decided to concentrate on the descriptive aspects (a 

survey of melanoma cases and a survey of the general population, focusing on level of 

knowledge and skin screening experiences) of the study and include the case-control 

component as a feasibility study only. This was done with the knowledge that the power of 
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the case-control part of the study would not be high. The sample required for each of these 

surveys was approximately 300. Therefore it was decided to obtain 300 eligible interviewed 

cases of melanoma (of all depths) with the power to identify a relative risk of between 0.6 and 

0.5 in the case-control study. We assumed participation of 80% for cases and therefore had to 

approach at least 375 cases for interview. 

In order to frequency match controls 1: 1 to the cases we needed to achieve about 300 eligible 

control interviews. Initially we assumed what we thought was a conservative estimate of 

participation (65%) for the general population, based on similar work carried out by other 

people in the department, so approaching 461 controls should have given us 300 completed 

interviews. To allow for the different age structure of the general population compared with 

the melanoma cases we weighted the frequency matching for younger age groups as described 

above. Therefore we aimed to approach 500 controls to get 325 eligible control interviews. 

6.8 Data analysis 

6.8.1 Response rates 

A total of 733 notifications of melanoma (some were multiple diagnoses from the same 

patient) were received over the two years' collection from the three Area Health Board regions 

(see Chapter 5 for details). From these, 656 people were enrolled as potential subjects for the 

case-control study and 519 of these were initially found to be eligible (table 6.1). We then 

mailed to the general practitioners of these 519 patients, and their consultants where they were 

involved in their care, and received consent to approach 487 of them. The specialist refused 

permission to approach 20 patients and the general practitioner refused for 19 patients (some 

of these will be the same patient). 

These patients were then approached for consent to be interviewed. Of these patients, consent 

was obtained from 423: 59 patients refused to participate (20 in Nelson-Marlborough, 19 in 

the Hawkes Bay and 20 in the Bay of Plenty). Interviews were completed for 419 cases but 

only 370 were found to be eligible to be included in the study. Reasons for ineligibility found 

at all stages in the process are listed in the footnotes to table 6.1. Interviews were completed 

for 84% of eligible case subjects. 
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Table 6.1 Participation of case subjects. 

Area Health Board region Nelson-
Marlborough 

number of potential subjects 175 
histology eligible I notifications 128 
doctors mailed to 128 
consent to approach patients 127 

refusals from general 1 
practitioners2 

refusals from specialists2 1 
consent from patients 105 

refusals from patients 20 
no reply from patients 1 

total interviews performed 104 
eligible interviews 89 

ineligible3 interviews 15 
finally eligible4 primary 107 
melanoma 

n (%) interviewed of those finally 89/107 eligible 

1. ineligible histology reports (a total of 138): 
68 - age> 79 years 
3 - age<20 years 

(83) 

26 - reports not of primary melanoma 
16 - diagnosis was unclear or undecided 
5 - not cutaneous melanoma 

Hawkes 
Bay 

250 
205 
205 
186 

10 

16 
165 
19 
1 

163 
147 
16 

177 

1471177 
(83) 

13 - previous diagnosis of melanoma noted on the report 
6-deceased 
1 - long term psychiatric hospital inpatient 

Bay of Total Plenty 

231 656 
186 519 
186 519 
174 487 

8 19 

3 20 
153 . 423 

20 59 
3 5 

152 419 
134 370 

18 49 

154 438 

1341154 370/438 
(87) (84.4) 

2. refusals from general practitioners and specialists were sometimes for the same patient so the totals will not 
add correctly. 

3. during the interview 49 people were found to be ineligible to be included in the study: 
3 8 - previous diagnosis of melanoma before the start of the study 
1 - interviewed in error; actually aged > 79 years 
6 - not able to be interviewed successfully because of confusion or memory loss (usually due to a 
history of stroke) 
3 - diagnosis was found to be unclear or incorrect at interview: these were confirmed as not melanoma 
1 - too deaf to complete the interview 

4. some patients were found to be ineligible when replies were received from their doctors, themselves or therr 
families, so the total reasons for ineligibility by the end of the interview were as follows: 
70 - age> 79 years 
3 - age<20 years 
26 - reports not of primary melanoma 
21 -diagnosis unclear, undecided or changed 
5 - not cutaneous melanoma 
54 - previous diagnosis of melanoma 
19- deceased 
3 - long term psychiatric inpatient 
9 - confusion, memory loss or deafness 
5 - left New Zealand 
2 - psychiatric or intellectual handicap 
2 - no telephone 
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A total of 573 people selected as controls from the electoral rolls were approached by letter 

(table 6.2). Of these controls, consent was received from 304, refusal from 205 and no 

contact could be made with 99. A total of 277 interviews of controls were completed, but 

during the interview six of these were found to be ineligible. Therefore, 271 eligible control 

interviews were completed. The footnotes to table 6.2 show the reasons for ineligibility. Of 

the 573 initially selected as potential control subjects, only 512 were finally found to he 

eligible. Interviews were completed for 53% of eligible control subjects. Although this rate 

was much lower than anticipated, mainly because the ethics committee initially refused to 

allow us to telephone potential control subjects for a reply (see Section 6.9), it is not so 

different from the response rates in some published studies. In the case-control study of 

melanoma in Western Canada (179), between 48% and 59% of eligible controls were 

interviewed, and in a similar study in Australia (199) 69% of eligible controls were 

interviewed. 

Table 6.2. Participation of controls. 

Nelson-Area Health Board region Marlborough 

number of potential controls 176 
mailed to 

consent from controls 83 

refusals from controls 76 

unable to find 7 

total interviews performed 79 

eligible interviews 79 

ineligiblel interviews 0 
from the total, those found to be 163 
eligible to participate 

found to be ineligible to 13 
participate2 

n (%) interviewed of those finally 791163 
eligible (48%) 

1. found to be ineligible to be included during interview: 
1 - previous diagnosis of melanoma 
5 - Maori ethnic group 

2. total reasons for ineligibility at end of the interviews: 
27 - non European ethnic group 
14 - moved out of the areas 
4 - previous diagnosis of melanoma 
6 - no telephone 
7 - history of stroke, confusion or mental illness 
4 - too deaf for a telephone interview 
5 - terminal illness or deceased 

Hawkes Bay 

194 

110 

64 

46 

100 

95 

5 

169 

30 

95/169 
(56%) 

Bay of Plenty 

203 

111 

65 

46 

98 

97 

1 

180 

24 

97/180 
(54%) 

Total 

573 

304 

205 

99 

277 

271 

6 

512 

67 

271/512 
(53%} 
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6.8.2 Data analysis 

Associations between exposures and risk of melanoma were described by calculating odds 

ratios and their 95% confidence intervals. For univariate analyses the odds ratios and 95% 

confidence limits were calculated in SPSS-X from 2 x 2 tables according to the method of 

Mantel and Haenszel ( 406). 

Odds ratios were calculated for comparisons of deep invasive melanoma with population 

controls, superficial melanoma (both thin invasive melanoma and in-situ melanoma) versus 

population controls and total melanoma versus population controls. Analyses were performed 

(i) including all screening examinations within five years of case diagnosis, (ii) excluding 

screening examinations more than two. years before case diagnosis, and (iii) for ever/never 

screening exposure. Analyses were also performed for rigour and intensity or frequency of 

screening examinations. 

To minimize any residual confounding after frequency matching on age and Area Health 

Board, odds ratios were adjusted for age in 5-year groups, Area Health Board region and sex. 

In order to identify other potential confounding variables for inclusion in the final model, odds 

ratios were calculated with adjustment for each. If the odds ratio estimate, after adjustment, 

differed by more than 10% from the crude estimate, the variable was considered for inclusion 

as a confounder in the final multivariate model. 

For each of five major screening exposures the following potential confounders (in addition to 

age, sex and Area Health Board) were tested: social class, highest level of education achieved; 

phenotypic variables such as current hair colour, hair colour as teenager, skin colour, eye 

colour, freckling, moles >2mm on right arm, moles > 5mm on right arm, total body big moles 

(>5mm), other big moles in family members and "moleyness pattern"; sun exposure and sun 

reaction variables such· as skin sunburn reaction, skin tanning reaction, use of sunscreens, 

history of severe sunburn at different ages, and occupational and recreational sun exposure. 

Other exposures, in addition to screening variables, were also of interest in this study. For 

each of these other exposures, confounding factors were identified in a similar way. 

To simultaneously adjust for several confounding factors and interaction effects, multiple 

logistic regression was used with categorical independent variables ( 407), using the computer 

programme SPSS-X. In the final model a confounder was included if its addition to the multi

variate model altered the point estimate of the age, sex and Area Health Board adjusted odds 

ratio by 10% or more. Confidence intervals were estimated by the procedure of Cornfield 

(408) as programmed by Thomas (409). Tests for trend were calculated using the method of 

Breslow and Day ( 407). 
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To minimize the number of potentially confounding variables to be included in the final model, 

several summary variables were created. Each of these will be explained in detail in the 

relevant sections in the next chapter. 

6.9 Ethical issues 

Since about 1977, when Gordis et al in the USA ( 41 0) published some guidelines for 

ensuring confidentiality during medical and epidemiological research, several guidelines or 

principles have been published specifically with reference to epidemiological research and 

often particularly relevant to specific countries (411, 412). The Health Code for the Privacy 

Act was introduced in New Zealand in 1994, after the melanoma case-control study was 

almost completed. In this section I shall outline some key issues in case-control studies and 

how they were dealt with in the melanoma case-control study. See Appendices 1 and 2 for the 

questionnaire, letters and protocols used in this study. 

The overriding consideration in research with human participants must always be that no harm . 

or distress will ensue for the individual or the family, and that doctor-patient relationships will 

not be impaired. In observational research, of which case-control studies are an example, 

access to confidential medical records is required to identify participants to approach for 

inclusion in the study. In this situation there is potential to cause harm to the participants in 

that their privacy could be violated by use of the medical record or by contacting them for 

further information. However, the British Medical Research Council (411) has implied that 

doctors have a duty to undertake research involving groups of patients in order to advance 

knowledge about causes of disease and their prevention and treatment. Furthermore, that 

advances made in this way may be so important that potential ethical problems must be 

weighed against the importance of the research. The Health Research Council Ethics 

Committee has advised (413) that subject to safeguards, health information obtained about 

individuals may be made available for the purposes of research if appropriate consent is given. 

In the design and conduct of the melanoma case-control study, all the principles regarding 

research involving personal health information, as outlined below, were followed. 

(i) All protocols for epidemiological research involving human subjects should be approved by 

a properly constituted ethics committee. 

Ethical approval is required for every funding application received by the Health Research 

Council of New Zealand. In addition, ethical approval is required when research involves 

(among others) the use of personal information from medic.al or other private or confidential 

files; information which may personally identify a research participant; and information for 
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which the participant has not given consent for the purpose of the research which is proposed 

(413). 

This case-control study received ethical approval from five of the seven ethics committees to 

which we applied (but pathologists in one area refused to cooperate so that region had to be 

abandoned). Unfortunately this process took an inordinately long time; two ethics committees 

took only two months to reach a decision, two took three months, one committee took five 

months and then refused, one took six months and the last ethics committee took just over one 

year to decide. One of the ethics committees then decided to re-assess its original consent 

(gained after a delay of three months) and finally gave consent, 14 months after my initial 

application (but pathologists in this area still refused to cooperate because of concerns about 

privacy). Initially I was refused permission to telephone subjects who had not replied, but the 

response rate by mail alone was so poor, at 35%, that I requested and achieved reconsideration 

of this so I could telephone participants for consent. The response rate, although still low, was 

much improved after this alteration to the protocol (53% overall). 

(ii) All epidemiological research should be conducted according to written protocols that 

specifically address ethical issues. 

In application to the relevant ethics committees, copies of the questionnaires, all letters and 

protocols and explanatory notes were sent for assessment. 

(iii) Access to identified personal medical records already in existence requires the consent of 

the medical custodian. 

Approval to request personal pathology information for the purposes of research for this study 

was obtained from ethics committees. Consent for access to the information was gained from 

the Medical Superintendent or his equivalent (as custodian of the medical records), for every 

laboratory from which we received notifications of melanoma. 

(iv) The confidentiality of all named or identifiable personal medical information must be 

strictly maintained. 

In this study, confidentiality was maintained by ensuring that all identifiable material was 

stored in locked filing cabinets; no names or other identifying material, apart from coded 

identification numbers, were written on questionnaires or other paperwork. The responsibility 

for security and proper use of this personal medical information was taken by a medical 

practitioner, myself. All other people involved in handling these records gave a written 

undertaking of confidentiality. Results were presented so that no person could be identified. 

(v) Where the direct participation of patients is required, the doctor responsible for the care of 

the patient should be informed before an approach is made. 
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Individual consent of each patient's general practitioner, and consultant if appropriate, was 

obtained before approaching any patient for this study. 

(vi) The true consent of patients and subjects to direct participation in research should always 

be obtained. In the special case where the research might be rendered invalid if its precise 

nature and objectives were made known, a general description should be given. The right of a 

patient or subject to refuse to participate without giving reasons must be accepted. 

All potential participants were written to, with the approval of their physicians, explaining the 

nature and reason for the study, how long it was expected to take and inviting them to 

participate. If this was refused, no further contact was made. Consent was initially obtained by 

mail and later by mail or telephone. 

The results and discussion of this case-control study are covered in the next chapter. 
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Chapter 7. 
The case-control study of screening for melanoma: 

results and discussion 

The definition and selection of cases and controls, and the methods of data collection have 

already been covered in Chapter 6. 

The major hypothesis investigated in this study was whether examination of the skin, by 

one's self, partner, doctor or at a skin clinic, reduces the incidence of melanoma and in 

particular deep melanoma. Ideally the case-control design would be used to investigate the 

association of skin examination on mortality but, as already discussed, this was not possible. 

Therefore information was collected from all subjects with melanoma regardless of depth of 

the lesion, and the presence of advanced disease was used as a surrogate for death from 

melanoma. 

In addition, this case-control study was used to investigate the association between other 

factors and the risk of melanoma in New Zealand as well as adjusting for the potential 

confounding factors in the association between skin examination and melanoma. These 

included phenotypic variables such as eye colour, skin colour and freckling; naevus counts; 

measures of sun exposure and skin reaction to sunlight such as blistering sunburns before the 

age of 20, tanning propensity, major indoor or outdoor occupations and recreation. 

In this chapter I shall first present the general results for the study population, followed by a 

discussion of the effect of potential confounding factors on melanoma risk. Following this, 

the results about screening experience and the risk of melanoma, and the reduction in 

advanced melanoma with skin examination will be presented. 

7.1 General description of the study population 

Characteristics of cases and controls are shown in table 7 .1. The sex distribution for all cases 

with melanoma and controls was very similar. The age distribution of cases and controls was 

different; controls tended to be younger than cases. The reason for this is explained in detail in 

Chapter 6. Briefly, controls were frequency matched to cases by age in 10-year age groups 

and then the distribution was weighted towards the younger ages so that controls more closely 

approximated the general population age distribution. Thus, controls have an age distribution 

in between that of the cases and that of the general population. 
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Table 7.1 Demographic characteristics of cases and controls. 

Cases Controls 

Category n=370 (%) n=271 (%) 

male 187 (50.5) 131 (48.3) 

female 183 (49.5) 140 (51.7) 

20-29 years 17 (4.6) 40 (14.8) 

30-39 years 52 (14.1) 33 (12.2) 

40-49 years 72 (19.5) 50 (18.5) 

50-59 years 62 (16.8) 52 (19.2) 

60-69 years 92 (24.9) 52 (19.2) 

70+ years 75 (20.3) 44 (16.2) 

social class 1 29 (7.8) 22 (8.1) 

social class 2 48 (13.0) 31 (11.4) 

social class 3NM 135 (36.5) 93 (34.3) 

social class 3M 93 (25.1) 70 (25.8) 

social class 4 28 (7.6) 30(11.1) 

social class 5 29 (7.8) 20 (7.4) 

married/de facto 279 (76.9) 199 (74.0) 

divorced/separated 30 (8.3) 14 (5.2) 

single 22 (6.1) 34 (12.6) 

widowed 32 (8.8) 22 (8.2) 

education, up to form 4 97 (26.8) 68 (25.2) 

school certificate 105 (29.0) 90 (33.3) 

lJ .b/HSC/Bursary 59 (16.3) 37 (13.7) 

trade certificate or diploma 28 (7.7) 26 (9.6) 

university or polytechnic 73 (20.2) 49 (18.1) 
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There were small but non-significant differences between cases and controls in the 

distributions of Registrar General's social class and highest level of education, and a 

significant difference (p=0.02) in marital status (table 7.1) with fewer cases than controls 

unmarried. 

Table 7.2 shows the age-adjusted odds ratios and 95% confidence limits for demographic 

characteristics. For none of these variables were the odds ratios significantly greater than one: 

the confidence intervals all included unity. 

Table 7.2 Age-adjusted (in 5-year groups) odds ratios (OR) for demographic 
characteristics. 

cases controls 
n (%) n (%) OR (95% CI) 

male 187 (50.5) 131 (48.3) 1.0 

female 183 (49.5) 140 (51.7) 0.9 (0.7 - 1.3) 

Hawkes Bay 147 (40) 95 (35) 1.0 

Bay of Plenty 134 (36) 97 (36) 0.9 (0.6- 1.3) 

Nelson/Marlborough 89 (24) 79 (29) 0.8 (0.5 - 1.2) 

social class 1 or 2 77 (21) 53 (20) 1.0 

social class 3NM or 3M 228 (63) 163 (61) 1.0 (0.7 - 1.6) 

social class 4 or 5 57 (16) 50 (19) 0.8 (0.5 - 1.4) 

education, up to form 4 97 (27) 68 (25) 1.0 

school certificate 105 (29) 90 (33) 0.8 (0.5 - 1.2) 

UE/HSC/Bursary 59 (16) 37 (14) 1.1 (0.7 - 1.9) 

trade certificate or diploma 28 (8) 26 (10) 0.8 (0.4- 1.4) 

university or polytechnic 73 (20) 49 (18) 1.0 (0.7 - 1.7) 

married/de facto 279 (77) 199 (74) 1.0 

divorced/separated 30 (8) 14 (5) 1.5 (0.8 - 3.0) 

single 22 (6) 34 (13) 0.8 (0.4 - 1.7) 

widowed 32 (9) 22 (8) 0.9 (0.5 - 1.6) 
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7.2 Skin examinations 

The results in table 7.3 show that casual self-examination of the skin is reasonably widely 

practised in New Zealand (81% of controls) but deliberate or rigorous skin examination (38% 

and 14% of controls, respectively) is less common. However, although melanoma patients 

stated that they examined their skin less often than controls, people with melanoma were much 

more likely to have ever had other skin lesions removed (49% of cases; 27% of controls). 

Table 7.3 Skin examination practices of cases and controls. 

Skin examination practicea 

casual SSE, 2 years before 
diagnosis 

deliberate SSE, 2 years before 
diagnosis 

deliberate and rigorous SSE, 2 
years before diagnosis 

SE by doctor, 2 years before 
diagnosis 

SE by partner, 2 years before 
diagnosis 

other skin lesion removed 

Cases 
n (%) 

196 (54) 

81 (22) 

28 (8) 

78 (21) 

58 (19) 

180 (49) 

a - the three categories of skin self-examination are not mutually exclusive 
SSE - skin self-examination 
SE - skin examination 

Controls 
n (%) 

220 (81) 

102 (38) 

39 (14) 

84 (31) 

68 (30) 

74 (27) 

When controls were considered alone, as representative of the general population, the 

performance of skin self-examinations (casual, deliberate or rigorous) was unrelated to 

whether they had other skin lesions removed (table 7.4). Although there was no statistically 

significant difference in the age distribution of controls who examined their skin compared 

with those who did not, they were more likely to be aged between 40 and 69 years old if they 

examined their skin. Controls who performed rigorous skin self-examinations were 

significantly more likely (p=0.003) to be in a higher social class. Furthermore, controls who 

performed deliberate self skin checks had a higher level of education (p=0.04) than those who 

did not do deliberate skin checks (table 7.4). Slightly more women than men carried out skin 

self-examinations of any sort but these differences between sexes were not significant. 
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Table 7.4 Skin self-examination practices of the control subjects by demographic 
variables. The categories of skin checks are not mutually exclusive. 

casual self skin check, 2 
years before 

yes 

n (%) 

no 

n(%) 

other skin lesion removed 

yes 

no 

62 (28) 

158 (72) 

12 (24) 

39 (77) 

p=0.50 

age in 10 year groups 

20-

30-

40-

50-

60-

70-

SES 

1&2 

3NM&M 

4&5 

sex 

male 

female 

28 (13) 

27 (12) 

45 (21) 

43 (20) 

45 (21) 

32 (15) 

p=O.ll 

42 (19) 

135 (61) 

39 (18) 

12 (24) 

6 (12) 

5 (10) 

9 (18) 

7 (14) 

12 (24) 

11 (22) 

28 (55) 

11 (22) 

p=0.86 

102 (46) 

118 (54) 

29 (57) 

22 (43) 

p=0.18 

highest level of education 

primary 

secondary 

SC, UE orHSC 

trade certificate 

university or 
polytechnic 

14 (7) 

33 (17) 

90 (46) 

15 (8) 

43 (22) 

19 (11) 

31 (19) 

74 (44) 

13 (8) 

30 (18) 

p=0.75 

p-values obtained from the chi-square statistic 

deliberate self skin check, 
2 years before 

yes 

n(%) 

31 (30) 

71 (70) 

no 

n(%) 

43 (25) 

126 (75) 

p=0.38 

11 (11) 

12 (12) 

23 (23) . 

24 (24) 

22 (22) 

10 (10) 

29 (17) 

21 (12) 

27 (16) 

28 (17) 

30 (18) 

34 (20) 

p=0.09 

23 (23) 

61 (60) 

16 (16) 

30 (18) 

102 (60) 

34 (20) 

p=0.70 

48 (47) 

54 (53) 

83 (50) 

86 (51) 

p=0.74 

3 (4) 

9 (12) 

33 (43) 

9 (12) 

23 (30) 

30 (11) 

55 (19) 

130 (46) 

19 (7) 

50 (18) 

p=0.04 

rigorous self skin check, 2 
years before 

yes 

n(%) 

11 (28) 

28 (72) 

no 

n (%) 

63 (27) 

169 (73) 

p=0.89 

4 (10) 

4 (10) 

10 (26) 

10 (26) 

6 (15) 

5 (13) 

36 (16) 

29 (13) 

40 (17) 

42 (18) 

46 (20) 

39 (17) 

p=0.59 

15 (39) 

18 (46) 

4 (10) 

38 (16) 

145 (63) 

46 (20) 

p=0.003 

15 (39) 

24 (62) 

116 (50) 

116 (50) 

p=0.18 

0 

5 (19) 

10 (37) 

2 (7) 

10 (37) 

33·(10) 

59 (18) 

154 (46) 

26 (8) 

63 (1~) 

p=0.19 
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There was no significant difference in the controls between those who casually, deliberately or 

rigorously checked their skin and those that did not, with respect to total big mole count, hair 

colour, skin colour or skin reaction to sunlight (table 7.5). There was some association with 

freckling; control subjects who casually examined their skin (but not those who performed 

deliberate or rigorous examinations) were more likely to have a moderate number or many 

freckles, rather than few or no freckles. Rigorous skin examiners were more likely to have 

ever had blisters from sunburns compared to the rest of the control population. 

The most consistent finding with respect to skin self-examination was that control subjects 

who said that they would be likely to visit a doctor for a growing mole, a bleeding mole, a 

new mole or a mole becoming raised or lumpy, or who believed that early treatment of 

melanoma altered survival, were also more likely to examine their skin (table 7.6). 
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Table 7.5 Skin self-examination practices in controls by phenotypic variables and one skin 
reaction to sunlight variable. 

casual self skin check, 2 deliberate self skin check, rigorous skin 
years before 2 years before examination, 2 years 

before 
yes no yes no yes no 

n(%) n(%) n(%) n(%) n(%) n(%) 

big mole count 

none/few 168 (77) 43 (84) 84 (82) 127 (76) 34 (87) 177 (77) 

mod/many 51 (23) 8 (16) 18 (18) 41 (24) 5 (13) 54 (23) 

p=0.24 p=0.19 p=0.14 

hair colour 

red 11 (5) 3 (6) 5 (5) 9 (5) 1 (3) 13 (6) 

light brown/fair 122 (56) 33 (65) 67 (66) 88 (52) 25 (64) 130 (56) 

brown/black 86 (39) 15 (29) 30 (29) 71 (42) 13 (33) 88 (38) 

p=0.42 p=0.09 p=0.56 

skin colour 

olive 31 (14) 4 (8) 14 (14) 21 (13) 5 (13) 30 (13) 

medium 85 (39) 24 (47) 36 (35) 73 (44) 19 (49) 90 (39) 

fair 103 (47) 23 (45) 52 (51) 74 (44) 15 (39) 111 (48) 

p=0.37 p=0.41 p=0.49 

freckling 

none/few 195 (89) 50 (98) 93 (91) 152 (91) 35 (90) 210 (91) 

mod/many 24 (11) 1 (2) 9 (9) 16 (10) 4 (10) 21 (9) 

p=0.05 p=0.85 p=0.82 

frequency of sunburn in strong sun 

never 18 (8) 1 (2) 8 (8) 11 (7) 4 (10) 15 (7) 

sometimes 47 (22) 13 (26) 21 (21) 39 (23) 7 (18) 53 (23) 

usually 46 (21) 11 (22) 20 (20) 37 (22) 9 (23) 48 (21) 

always 108 (49) 26 (51) 53 (52) 81 (48) 19 (49) 115 (50) 

p=0.45 p=0.87 p=0.77 

ever had blisters from sunburn 

yes 121 (56) 26 (51) 62 (61) 85 (51) 27 (69) 120 (52) 

no 97 (45) 25 (49) 39 (39) 83 (49) 12 (31) 110 (48) 

p=0.56 p=0.09 p=0.05 

p-values obtained from the chi-square statistic 
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Table 7.6 Skin self-examination practices in controls by likelihood of seeking medical 
advice for abnormalities of moles. 

casual self skin check, 2 
years before 

yes 
n(%) 

no 
n(%) 

deliberate self skin 
check, 2 years before: 

yes 
n(%) 

no 
n(%) 

How likely would you be to seek medical advice if you had ..• 

a mole growing larger? 

very unlikely/unlikely 8 (4) 

likely/very likely 211 (96) 

7 (14) 

44 (86) 

p=0.004 

a mole which kept bleeding? 

very unlikely/unlikely 1 (0.5) 2 (4) 

likely/very likely 218 (99.5) 49 (96) 

p=0.03 

a mole which was new? 

very unlikely/unlikely 61 (28) 22 (43) 

likely/very likely 158 (72) 29 (57) 

p=0.03 

a mole which was becoming raised? 

very unlikely/unlikely 15 (7) 

likely/very likely 204 (93) 

13 (26) 

38 (75) 

p<0.001 

2 (2) 13 (8) 

100 (98) 155 (92) 

p=0.04 

0 3 (2) 

102 (100) 165 (98) 

p=0.17 

23 (23) 

79 (78) 

60 (36) 

108 (64) 

p=0.02 

8 (8) 

94 (92) 

20 (12) 

148 (88) 

p=0.29 

Does it make any difference if melanoma is treated early? 

yes 

no 

181 (85) 

31 (15) 

32 (73) 

12 (27) 

p=0.04 

p-values obtained from the chi-square statistic 

90 (89) 

11 (11) 

123 (79) 

32 (21) 

p=0.04 

rigorous self skin 
check, 2 years before 

yes 
n(%) 

no 
n(%) 

0 15 (7) 

39 (100) 216 (94) 

p=0.10 

0 3 (1) 

39 (100) 228 (99) 

p=0.47 

6 (15) 

33 (85) 

77 (33) 

154 (67) 

p=0.02 

2 (5) 26 (11) 

37 (95) 205 (89) 

p=0.25 

31 (80) 

8 (21) 

182 (84) 

35 (16) 

p=0.50 

If we look at skin examinations in melanoma patients in relation to the diagnosis of their 

lesions, in-situ melanomas were first recognized as abnormal by the patient in 65 ( 41 %) 

lesions, by a doctor in 42 (26%) lesions and by a family member or friend in 48 (30%) 

lesions (table 7 .7). A slightly different pattern of initial lesion recognition was seen for 

invasive melanomas. Of all invasive melanomas diagnosed in this study, almost half (48.5%) 

were first recognized as being a problem by the patients themselves, 31 (16%) were first 

identified by a doctor and 63 (32%) by a family member or friend. If only deep melanomas 

(> l.Smm) are considered, 22 (58%) were identified as abnormal by the patient, 11 (29%) by 

a family member or friend and only 3 (8%) were first identified as abnormal by a doctor. Of 
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the 96 invasive melanomas first identified by the patient, only five were found during a 

deliberate skin examination and four of these were thin (<0.76mm) tumours. Of the 63 

invasive melanomas first noticed by a friend or family member, only one was found during a 

deliberate skin examination. Of the 31 invasive melanomas first noticed by a doctor, five (of 

which three were thin, one medium thickness and one deep) were found during a skin 

examination (as reported by the patient). 

Table 7.7 The first person to recognize the lesion as abnormal for in-situ, invasive and 
deep melanomas. 

in-situ invasive deep (> 1.5mm) 
melanoma melanoma melanoma 

n (%) n (%) n (%) 

Lesion first recognized by ... 

the patient 65 (41) 96 (49) 22 (58) 

doctor 42 (26) 31 (16) 3 (8) 

family or friend 48 (30) 63 (32) 11 (29) 

other 4 (3) 8 (4) 2 (5) 

Only 80 people in this study had ever attended a skin or spot check clinic and 51 of these 

people (64%) were people who developed melanoma (table 7.8). Three melanomas were 

initially diagnosed at skin clinics. Twenty-two of the 51 melanoma patients went to the skin 

clinic specifically to get a spot checked, four went because of their family history of 

melanoma, six went for a check-up because of their large numbers of moles, and 11 attended 

because of publicity about skin cancer. Of the cases who had attended a skin clinic at any time 

before or at the time of diagnosis of their melanoma, 51% (n=26) had in-situ lesions and 49% 

(n=25) had invasive lesions (50% of which were thin, <0.76mm) later diagnosed. 

Table 7.8 Proportions (%) of melanoma patients and controls who have ever attended a 
skin check day or spot check clinic. 

melanoma patients controls 

in-situ invasive 

n (%) n (%) n(%) 

Ever attended a spot check day or skin clinic? 

yes 26 (16) 25 (12) 29 (11) 

no 133 (84) 185 (88) 242 (90) 
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Approximately 70% (n=216) of patients with melanoma in this study stated that they had a 

spot or mole in the place where the melanoma was diagnosed (table 7.9). Of these 216 people, 

132 (61 %) said their spot or mole had been present for ten or more years (or a very long but 

unspecified time) before diagnosis, and 19 (9%) said it had been present for less than one 

year. 

Table 7.9 Proportions (%) of cases who had a spot present at the site the melanoma 
developed and the proportions (%) of these within each depth category. 

depth of melanoma 

cases thin medium thick 

n (%) n (%) n (%) n (%) 

Length of time spot was present... 

10+ years 132 (61) 88 (66) 26 (79) 14 (58) 

5- (10) years 16 (7) 13 (10) 2 (6) 1 (4) 

1- (5) years 29 (13) 22 (17) 4 (12) 2 (8) 

<1 year 19 (9) 10 (8) 1 (3) 7 (29) 
spot present but cannot 20 (9) p for difference between 
remember for how long groups=0.02 

total cases with history of a 216 147 (57) 39 (65) 24 (63) spot at this place 

no spot at this place 67 (18) 50 (19) 6 (10) 9 (24) 
cannot remember if spot 87 (24) 62 (24) 15 (25) 5 (13) present or not 

total melanoma cases 370 

It seems plausible that if a significant proportion of melanomas are slow growing then those 

!hat have been visible on the skin for a long while, even before malignant transformation, may 

have been ignored or not brought to anyone's attention and invaded more deeply than those 

lesions that have recently developed and thus been more obviously changing. In this study 

there was a significant difference (p=0.02) in proportions of melanomas within each depth 

group when stratified by length of time the spot had been present: 29% (n=7) of thick 

melanomas were thoughtto have developed in a spot present for less than one year and nine 

developed with no history of a skin lesion at this site (table 7 .9). More than three quarters of 

medium depth lesions (79%) arose in a lesion present for 10 years or more. However, there 

was no significant linear association (p=0.27) between depth of the melanoma (grouped into 

three categories) and length of presence of a spot at the same site. 
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Neither was there was any significant association between the skin examination practices of 

patients with melanoma and the presence of a skin lesion at the same site and preceding the 

development of their melanoma (table 7.10). 

Table 7.10 Skin self-examination practices by history of a skin lesion at the site of 
melanoma development. Categories of self-examination practices not mutually exclusive. 

casual self skin check, deliberate self skin rigorous skin 
2 years before check, 2 years before: examination: 

yes no yes no yes no 

n (%) n (%) n (%) n (%) n (%) n (%) 

Did you already have a spot at this place? 

yes 118 (76) 94 (78) 43 (69) 173 (78) 20 (91) 196 (75) 

no 38 (24) 26 (22) 19 (31) 48 (22) 2 (9) 65 (25) 

p=0.60 p=0.14 p=0.09 

p-values obtained from the chi-square statistic 

7.3 Host factors 

The risks of invasive melanoma associated with phenotypic characteristics are shown in table 

7.11 and those for in-situ melanoma are shown in table 7.12. Odds ratios presented are 

adjusted for the matching factors (age and Area Health Board region plus sex). 

Hair colour was a significant individual risk factor. Having red hair, both as a teenager and 

currently, was associated with an increased risk of invasive and in-situ melanoma in 

comparison to having black or dark brown hair. The odds ratios for red hair as a teenager for 

invasive and in-situ melanoma were respectively, 4.6 (95% CI 2.2-9.9) and 2.5 (95% CI 

1.1-5.8). Fair skin, compared with dark or olive skin, was also a risk factor for invasive and 

in-situ melanoma, whereas medium skin colour was not associated with a significant increase 

in risk. Having hazel eyes in comparison with brown eyes showed a significant decrease in 

risk for invasive melanoma but not in-situ melanoma. Freckling on the face was associated 

with an increased risk of invasive and in-situ melanoma. The odds ratios increased 

significantly with the amount of freckling, to 5.2 (95% CI 2.1-12.9) for invasive melanoma 

and 7.0 (95% CI 2.8-17 .1) for in-situ melanoma, for many facial freckles. 

After adjusting each phenotypic variable for the other ones, having red hair as a teenager, fair 

skin and many freckles remained as significant independent risk factors for invasive 

melanoma (table 7.11), and only fair skin and many freckles remained as independent risk 
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factors for in-situ melanoma (table 7.12). Having hazel eyes appeared to be protective for the 

development of invasive melanoma only. In this analysis, current hair colour was not included 

in the model as it is highly related to past hair colour. Also it was thought that hair colour as a 

teenager would more accurately indicate melanoma risk and that hair colour in older people 

would be less relevant due to changing hair colour with age. 

The associations of phenotype and melanoma risk were similar for both in-situ and invasive 

melanoma (and also for superficial spreading melanoma and nodular melanoma compared 

with Hutchinson's melanotic freckle, data not shown) so all melanomas were pooled to 

maximize the power of subsequent analyses. 

The risk of melanoma was positively associated with numbers of naevi for all self-reported 

measures of naevi (table 7.13). Subjects with eleven or more moles bigger than 2mm in 

diameter on their right arm had an odds ratio of 2.7 (95% CI 1.6- 4.6) compared to people 

with no moles, and there was a significant positive trend with increasing numbers of moles. 

The same pattern was seen for moles bigger than 5mm on the right arm, but the point 

estimates for the odds ratios were higher (OR 6.6 for four or more big moles) than for similar 

numbers of smaller moles. Subjects who reported other family members having big moles 

also had a significantly higher risk of melanoma. 

There was also a significant trend in melanoma risk with numbers of total body big moles, 

with people having 11 or more big moles being 3.8 (95% CI 2.2 - 6.5) times more likely to 

develop melanoma than those people with no moles bigger than 5mm (table 7.13). For the 

moleyness indicator, subjects chose the picture of moles which most closely represented the 

numbers of moles on their body (see Appendix 2). Again there was a significant positive trend 

with increasing numbers of moles. The odds ratio for those people with many moles was 9.5 

(95% CI 3.3- 27.7). 

After adjustment of each naevus variable for all other naevus variables and teenage hair 

colour, skin colour and freckling (table 7.13), only one naevus variable remained an 

independent risk factor. Having one or more moles >5mm diameter on the whole body still 

remained as a risk factor, although the trend in risk with increasing mole numbers was of 

borderline significance (p=0.05). Having many moles on the moleyness indicator (OR 3.5; 

95% CI 1.0- 12.6) remained as a borderline risk factor. 
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Table 7.11 Adjusted (adjusted for age in 5-year groups, sex and Area Health Board 
region) odds ratios and phenotype adjusted (each adjusted for the above factors and for the 
other phenotypic factors) odds ratios for phenotypic factors for invasive melanoma only. 
The test for trend is across ordered categories. 

phenotype 
cases controls adjusted OR adjusted 
n=210 n=271 (95% CI) OR (95%CI) 

hair colour now: 

black I dark brown 39 67 1.0 

light brown I fair 71 104 1.4 (0.8 - 2.4) 

red 25 6 11.0 (3.9 - 31.3) 

grey I white 74 94 1.0 (0.5 - 1.9) 

hair colour as teenager: 

black I dark brown 64 101 1.0 1.0 

light brown I fair 116 155 1.3 (0.9 - 2.0) 1.3 (0.8 - 2.0) 

red 30 14 4.6 (2.2 - 9.9) 3.4 (1.5 - 7.6) 

eye colour: 

brown 40 42 1.0 1.0 

hazel 31 59 0.5 (0.3 - 0.94) 0.4 (0.2 - 0.7) 

green 36 37 1.1 (0.5- 2.1) 0.9 (0.4 - 1.8) 

grey/blue 103 133 0.8 (0.5 - 1.4) 0.6 (0.3 - 1.1) 

skin colour: 

dark/ olive 16 35 1.0 1.0 

medium 68 109 1.6 (0.8 - 3.3) 2.0 (0.9 - 2.3) 

fair 126 127 2.4 (1.2 - 4.8) 2.4 (1.2- 5.1) 

p for trend=0.003 p for trend=0.02 

freckling: 

none 112 170 1.0 1.0 

few 62 76 1.6 (1.1 - 2.6) 1.4 (0.9 - 2.3) 

moderate 17 16 2.4 (1.1 - 5.3) 2.0 (0.9 - 4.6) 

many 19 9 5.2 (2.1 - 12.9) 3.2 (1.3 - 8.4) 

E for trend <0.001 E for trend=0.005 
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Table 7.12 Adjusted (adjusted for age in 5-year groups, sex and Area Health Board 
region) odds ratios and phenotype adjusted (each adjusted for the above factors and for the 
other phenotypic factors) odds ratios for phenotypic factors for in-situ melanoma only. 
The test for trend is across ordered categories. 

phenotype 
cases controls adjusted OR adjusted 
n=159 n=271 (95% CI) OR (95% CI) 

hair colour now: 

black I dark brown 28 67 1.0 

light brown I fair 55 104 1.3 (0.7- 2.4) 

red 10 6 5.1 (1.5- 17.5) 

grey I white 66 94 1.3 (0.7 - 2.5) 

hair colour as teenager: 

black I dark brown 48 101 1.0 1.0 

light brown I fair 94 155 1.3 (0.8 - 2.0) 1.0 (0.6 - 1.7) 

red 17 14 2.5 (1.1 - 5.8) 1.5 (0.6 - 3.8) 

eye colour: 

brown 20 42 1.0 1.0 

hazel 30 59 1.1 (0.5 - 2.3) 0.9 (0.4 - 1.9) 

green 22 37 1.4 (0.6 - 3.0) 1.0 (0.4 - 2.4) 

grey/blue 87 133 1.5 (0.8 - 2.8) 1.1 (0.5 - 2.3) 

skin colour: 

dark/ olive 9 35 1.0 1.0 

medium 49 109 2.2 (0.9 - 5.1) 2.1 (0.9- 5.2) 

fair 101 127 3.6 (1.6- 8.2) 2.9 (1.2- 7.0) 

p for trend <0.001 p for trend=0.01 

freckling: 

none 85 170 1.0 1.0 

few 43 76 1.6 (1.0 - 2.6) 1.4 (0.9- 2.4) 

moderate 9 16 1.7 (0.6- 4.3) 1.5 (0.6 - 4.1) 

many 22 9 7.0 (2.8- 17.1) 5.6 (2.2 - 14.0) 

E for trend <0.001 E for trend<0.001 
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Table 7.13 Adjusteda odds ratios and naevus and phenotype adjustedb odds ratios for total 
melanoma in relation to naevus counts. The test for trend is across ordered categories. 

naevus and 
casesc controls adjusted OR phenotype adjusted 
n=370 n=271 (95% CI) OR (95% CI) 

2mm moles on right arm 

0 135 114 1.0 1.0 

1-3 81 70 1.2 (0.8 - 1.8) 1.0 (0.6 - 1.6) 

4-10 84 54 1.6 (1.0 - 2.5) 1.0 (0.6- 1.9) 

11+ 70 32 2.7 (1.6- 4.6) 1.2 (0.6 - 2.5) 

p for trend<O.OOl p for trend=0.62 

5mm moles on right arm 

0 205 186 1.0 1.0 

1 61 43 1.4 (0.9- 2.1) 0.9 (0.5 - 1.6) 

2-3 60 35 1.6 (1.0- 2.6) 0.8 (0.5 - 1.5) 

4+ 43 6 6.6 (2.7 - 16.0) 2.6 (0.9 - 7 .5) 

p for trend <0.001 p for trend=0.55 

big (>5mm) moles in family 

no 110 109 1.0 

yes 184 101 2.1 (1.4 - 3.2) 

total body big (>5mm) moles 

0 62 86 1.0 1.0 

1-2 79 66 1.6 (1.0- 2.6) 2.0 (1.2 - 3.6) 

3-5 78 50 2.3 (1.4- 3.8) 2.7 (1.4- 5.1) 

6-10 57 33 2.5 (1.4 - 4.4) 2.7 (1.3 - 5.5) 

11+ 92 35 3.8 (2.2 - 6.5) 1.9 (0.8 - 4.5) 

p for trend <0.001 p for trend=0.05 

moleyness indicatord 

none 51 50 1.0 1.0 

few 183 162 1.3 (0.8 - 2.0) 0.7 (0.4 - 1.3) 

mod 100 54 2.3 (1.3 - 4.0) 1.1 (0.5 - 2.2) 

many 36 5 9.5 (3.3- 27.7) 3.5 (1.0 - 12.6) 

E for trend <0.001 p for trend=0.15 

a - odds ratios adjusted for age in 5-year age groups, sex and Area Health Board region. 
b - odds ratios each adjusted for the other naevus variables plus the above factors, and teenage hair colour, skin 
colour, freckling and moleyness. 
c - There is one more case included here than in the previous two tables as it was not possible to categorize this 
patient's melanoma as in-situ or invasive for the previous tables. · 
d - chosen by subjects from diagrams of moles on the torso (see text) 
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7.4 Sun exposure and response to sunlight 

Subjects were asked to describe the reaction of their skin to sunlight in three ways (see 

Appendix 1 for questionnaire): how often do they bum in strong sunlight (acute sun reaction); 

how often do they tan in strong sunlight; and after being exposed to sunlight over several 

days, how deep a tan do they get (chronic sun reaction). There was no significant association 

with melanoma for any of these measures of skin reaction (table 7.14). 

People who stated they used sunblock all the time had a higher risk of melanoma (odds ratio 

1.7; 95% CI 1.1- 2.8) than those who did not and there was a significant positive trend in 

melanoma risk with increasing frequency of use of sunblocks (p=0.03). No attempt was made 

to distinguish sunblock use before the diagnosis of melanoma in cases, from its use after 

diagnosis. However, after adjusting for confounding by the most important host factors 

~teenage hair colour, skin colour, freckling and moleyness) the point estimate for 'always 

using sunblock' was 1.6 (95% CI 1.0-2.7) and the p-value for the trend in melanoma risk 

with sunblock use was 0.06 (table 7.14). 

Subjects were also asked about their history of sunburn. Those people who had ever had a 

blistering sunburn had 1.4 (95% CI 1.0- 2.0) times the risk of melanoma compared with 

those who had never had a blistering sunburn (table 7.14). Blistering sunburns in the 

previous ten years were not associated with an increase in risk but more than six sunburns 

with blisters before the age of 20 years had an odds ratio of 1.7 (95% CI 1.1 - 2.6). Neither 

of these risk factors remained significant after adjustment for phenotype and numbers of 

naevi. Any history of painful sunburns (without blisters) showed no increase in melanoma 

risk. 

Subjects were then asked simple questions about their recreational, leisure and occupational 

sun exposure and invited to choose be.tween mainly indoor, both indoor and outdoor, or 

mainly outdoor exposure. There was some evidence of a lower risk of melanoma in those 

people who worked mainly indoors both before and after the age of 18 years and a significant 

decrease in melanoma risk when comparing mainly indoor occupations with outdoor 

occupations. After adjustment for confounding by hair colour, skin colour, freckling and 

moleyness, the decrease in melanoma risk with indoor occupations was slightly more 

pronounced (table 7.14). 
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Table 7.14 Adjusteda and phenotype adjustedb odds ratios for sun exposure and skin 
reaction to sunlight. 

cases controls 
n n 

adjusted OR 
(95% CI) 

phenotype adjusted 
OR (95% CI) 

How often do you get sunburnt when your skin is exposed to strong sun? 

never 24 19 1.0 

sometimes 99 61 1.3 (0.6 - 2.6) 

usually 

always 

83 

162 

57 

134 

1.2 (0.6 - 2.5) 

1.0 (0.5 - 1.9) 

p for trend=0.27 

How often do you get tanned when your skin is exposed to strong sunlight? 

never 130 94 1. 0 

sometimes 81 58 1.1 (0.7 - 1.8) 

usually 

always 

91 

65 

71 

47 

1.0 (0.6 - 1.5) 

1.0 (0.6 - 1.6) 

p for trend=0.91 

After being exposed to sun for a long time over several days, how deep a tan do you get? 

dark 51 43 1.0 

moderate 186 134 1.2 (0.8- 2.0) 

mild 85 62 1.2 (0.7- 2.1) 

no suntan 47 31 1.4 (0.7 - 2.6) 

p for trend=0.38 

When exposed to sun, how often do you use a sunblock? 

never 68 59 1.0 

sometimes 64 55 1.2 (0.7 - 2.0) 

usually 88 76 1.2 (0.7 - 2.0) 

always 135 79 1.7 (1.1 - 2.8) 

p for trend=0.03 

Have you ever been sunburnt enough to get blisters? 

no 131 123 1.0 

yes 235 147 1.4 (1.0- 2.0) 

Any blistering sunburns in the last year? 

no 362 262 1. 0 

yes 4 8 0.4 (0.1 - 1.5) 

a - odds ratio adjusted for age in 5-year groups, sex and Area Health Board region. 

1.0 

1.1 (0.6- 2.0) 

1.1 (0.6- 1.9) 

1.6(1.0- 2.7) 

p for trend=0.06 

b - odds ratio adjusted for the above factors, plus teenage hair colour, skin colour, freckling and moleyness. 



288 

Table 7.14 (continued) Adjusteda and phenotype adjustedb odds ratios for sun exposure 
and skin reaction to sunlight. 

cases controls 
n n 

adjusted OR 
(95% CI) 

How many blistering sunburns have you had in the last 10 years? 

none 312 234 1.0 

1-2 35 24 1.3 (0.7 - 2.4) 

3+ 19 12 1.6 (0.7- 3.4) 

p for trend=0.18 

How many blistering sunburns did you have before the age of 20? 

none 156 136 1.0 

1-2 77 54 1.2 (0.8 - 1.9) 

3-5 37 35 0.8 (0.5 - 1.4) 

6+ 96 45 1.7 (1.1 - 2.6) 

p for trend=0.07 

Any painful sunburns in the last year? 

no 340 235 1.0 

yes 30 36 1.1 (0.6- 2.1) 

How many painful sunburns have you had in the last 10 years? 

none 234 172 1. 0 

1-2 63 47 1.2 (0.7 - 1.8) 

3-5 

6+ 

38 

35 

26 

26 

1.4 (0.7 - 2.5) 

1.7 (0.9- 3.2) 

p for trend=0.08 

Any sunburn pain or blisters in the last year? 

no 333 231 1.0 

yes 33 39 1.2 (0.7 - 2.1) 

Any sunburn pain or blisters in the last 10 years? 

none 219 164 1.0 

1-2 57 41 1.3 (0.8 - 2.1) 

3-5 44 30 1.3 (0.8 - 2.4) 

6+ 46 35 1.6 (0.9 - 2.8) 

p for trend=0.08 

a - odds ratio adjusted for age in 5-year groups, sex and Area Health Board region. 

phenotype adjusted 
OR (95% CI) 

b - odds ratio adjusted for the above factors, plus teenage hair colour, skin colour, freckling and moleyness. 
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Table 7.14 (continued) Adjusteda and phenotype adjustedb odds ratios for sun exposure 
and skin reaction to sunlight. 

cases controls 
n n 

adjusted OR 
(95% CI) 

Before 18 years, where were sport & leisure activities? 

mainly outdoor 239 157 1.0 

indoor & outdoor 103 90 0.8 (0.6- 1.2) 

mainly indoor 20 23 0.6 (0.3 - 1.1) 

p for trend=0.08 

Before 18 years, where were your occupations? 

mainly outdoor 92 51 1. 0 

indoor & outdoor 136 105 0.8 (0.5- 1.2) 

mainly indoor 135 115 0.6 (0.4- 1.0) 

p for trend=0.05 

After 18 years, where were your sport & leisure activities? 

mainly outdoor 17 4 111 1. 0 

indoor & outdoor 128 110 0.8 (0.6- 1.2) 

mainly indoor 61 49 0.8 (0.7- 2.0) 

p for trend=0.36 

After 18 years, where were your occupations? 

mainly outdoor 98 55 1.0 

indoor & outdoor 130 100 0.8 (0.5- 1.2) 

mainly indoor 135 116 0.6 (0.4- 1.0) 

p for trend=0.04 

a - odds ratio adjusted for age in 5-year groups, sex and Area Health Board region. 

phenotype adjusted 
OR (95% CI) 

1.0 

0.7 (0.5- 1.1) 

0.7 (0.3 - 1.4) 

p for trend=O.ll 

1.0 

0.7 (0.4- 1.2) 

0.6 (0.4 - 0.9) 

p for trend=0.03 

1.0 

0.8 (0.6 - 1.2) 

0.8 (0.5 - 1.3) 

p for trend=0.28 

1.0 

0.7 (0.5 - 1.2) 

0.6 (0.4 - 0.9) 

p for trend=0.03 

b - odds ratio adjusted for the above factors, plus teenage hair colour, skin colour, freckling and moleyness. 

7.5 Screening effects 

Initially, skin examination was analyzed for its association with the risk of melanoma by 

comparing all incident melanoma cases with all control subjects. For these analyses several 

different simple measures of ever/never screening experience and rigour of screening were 

used: a casual self-examination of the skin in the two years before diagnosis (or two years 

before interview for controls), a deliberate and purposeful self-examination of the skin in the 

previous two years, a deliberate and purposeful self-examination of the skin in the previous 

five years but not in the previous two years, a deliberate and purposeful self-examination of 

the skin at any time in the previous five years, a deliberate and purposeful skin examination by 
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their partner in the previous two or five years, a skin examination by a health professional in 

the previous two to five years, or attendance at a skin or spot check clinic. Rigorous skin 

examiners were defined as those people who ever deliberately examined their hard-to-see 

areas of skin with a mirror. ln,addition the intensity of screening was estimated by collecting 

information on the frequency of self-screening and partner skin examinations in the two years 

before diagnosis or interview. -

For all these measures of skin screening experience (except attendance at a skin clinic) the 

adjusted odds ratios (adjusted for age in 5-year groups, sex and Area Health Board region) 

were significantly below one (table 7.15), implying a significant reduction in incidence of 

melanoma from screening by skin examination by one's self, partner or health professional. 

Subjects who performed at the least a casual self skin examination had a low risk of melanoma 

(OR 0.3; 95% CI 0.2-0.4), those who had carried out a deliberate skin check in the previous 

two years had an odds ratio of 0.5 (95% CI 0.3-0.7) and people who had ever rigorously 

examined their skin with a mirror had approximately half the risk of melanoma (OR 0.5; 95% 

CI 0.3-0.8) as those who had never done so. These categories are not mutually exclusive: 

people who performed rigorous skin examinations are a subset of deliberate skin examiners. 

Most deliberate skin examiners also said that they casually examined their skin, but not 

necessarily vice versa. Further adjustment for confounding by education, social class and 

marital status made no appreciable difference to the odds ratio estimates so these factors were 

not included in the model. 

In contrast to the other measures of screening which appeared to be protective against 

melanoma, people who attended a skin check clinic had a non-significant increase in risk of 

melanoma (table 7.15). The point estimate for the crude odds ratio for risk of melanoma with 

attendance at a skin clinic was 1.3 and this did not change (OR 1.3; 95% CI 0.8-2.2) after 

adjustment for age, sex and Area Health Board region. 
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Table 7.15 Crude and adjusted (adjusted for age in 5-year groups, sex and Area Health 
Board region) odds ratios for screening variables for all melanomas. 

cases controls crude 
n=370 n=271 OR 

casual self skin check, during 2 years before: 

no 167 51 1.0 

yes 196 220 0.3 

deliberate self skin check, during 2 years before: 

adjusted OR 
(95% CI) 

1.0 

0.3 (0.2 - 0.4) 

no 288 169 1.0 1.0 

yes 81 102 0.5 0.5 (0.3 - 0.7) 

deliberate self skin check, not during 2 but 5 years before: 

no 283 157 1.0 1.0 

yes 6 11 0.3 0.3 (0.1 - 0.9) 

deliberate skin check, during 5 years before: 

no 282 157 1.0 1.0 

yes 87 113 0.4 0.4 (0.3 - 0.6) 

deliberate partner skin check, during 2 years before: 

no 253 158 1.0 1.0 

yes 58 68 0.5 0.5 (0.3 - 0.8) 

deliberate partner skin check, not during 2 but 5 years before: 

no 252 152 1.0 1.0 

yes 1 5 0.1 0.1 (0.01 - 0.9) 

deliberate partner skin check, during 5 years before: 

no 252 152 1.0 1.0 

yes 59 73 0.5 0.5 (0.3 - 0.7) 

doctor skin check exam, during 2 years before: 

no 292 187 1.0 1.0 

yes 78 84 0.6 0.5 (0.4 - 0.8) 

doctor skin check exam, not during 2 but 5 years before: 

no 271 162 1.0 1.0 

yes 20 25 0.5 0.4 (0.2 - 0.8) 

doctor skin check exam, during 5 years before: 

no 271 162 1.0 

yes 98 109 0.5 

attend skin check clinic: 

no 

yes 

319 

51 

242 

29 

1.0 

1.3 

1.0 

0.5 (0.3 - 0.7) 

1.0 

1.3 (0.8 - 2.2) 
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Other case-control studies of melanoma, including the only case-control study of screening for 

melanoma (226), have used the incidence of invasive melanoma as the outcome and not 

included in-situ melanoma. After separating the incident melanoma cases into invasive and in

situ lesions, odds ratios for the association of screening with each melanoma group were re

calculated. For invasive and in-situ melanomas there was little difference overall in the 

protective effects of screening (tables 7.16 and 7.17) although some associations did not reach 

significance because of small numbers of cases. For invasive melanoma alone, the adjusted 

odds ratio for attending a skin clinic, was 1.1 (95% CI 0.6-1.9) (table 7.16), and the adjusted 

odds ratio for in-situ melanoma (table 7.17) was 1.7 (95% CI 0.9-3.1). To maximize the 

power of subsequent analyses in-situ and invasive melanomas were pooled and all melanomas 

were used as cases. 
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Table 7.16 Crude and adjusted (adjusted for age in 5-year groups, sex and Area Health 
Board region) odds ratios for invasive melanoma for screening variables. 

cases controls crude 
n n OR 

casual skin check, during 2 years before: 

no 94 51 1.0 

yes 113 220 0.3 

deliberate skin check, during 2 years before: 

no 167 169 1.0 

yes 42 102 0.4 

adjusted OR 
(95% CI) 

1.0 . 

0.3 (0.2 - 0.4) 

1.0 

0.4 (0.3 - 0.7) 

deliberate skin check, not during 2 but 5 years before: 

no 163 157 1.0 1.0 

yes 5 11 0.4 0.5 (0.2 - 1.7) 

deliberate skin check, during 5 years before: 

no 162 157 1.0 1.0 

yes 47 113 0.4 0.4 (0.3 - 0.6) 

deliberate partner skin check, during 2 years before: 

no 147 158 1.0 1.0 

yes 28 68 0.4 0.4 (0.2 - 0.7) 

deliberate partner skin check, not during 2 but 5 years before: 

no 146 152 1.0 1.0 

yes 1 5 0.2 0.2 (0.02 - 1.5) 

deliberate partner skin check,. during 5 years before: 

no 146 152 1.0 1.0 

yes 29 73 0.4 0.4 (0.2 - 0.6) 

doctor skin check, during 2 years before: 

no 164 187 1.0 

yes 46 84 0.6 

doctor skin check, not during 2 but 5 years before: 

no 150 162 1.0 

yes 13 25 0.6 

doctor skin check, during 5 years before: 

no 150 162 1.0 

yes 59 109 0.6 

attended skin check clinic: 

no 

yes 

185 

25 

242 

29 

1.0 

1.1 

1.0 

0.6 (0.4 - 0.9) 

1.0 

0.5 (0.3 - 1.1) 

1.0 

0.6 (0.4 - 0.8) 

1.0 

1.1 (0.6 - 1.9) 
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Table 7.17 Crude and adjusted (adjusted for age in 5-year groups, sex and Area Health 
Board region) odds ratios for in-situ melanoma for screening variables. 

cases controls crude 
n n OR 

casual skin check, during 2 years before: 

no 73 51 1.0 

yes 82 220 0.3 

deliberate skin check, during 2 years before: 

no 120 169 1.0 

yes 39 102 0.5 

adjusted OR 
(95% CI) 

1.0 

0.2 (0.1 - 0.3) 

1.0 

0.5 (0.3 - 0.8) 

deliberate skin check, not during 2 but 5 years before: 

no 119 157 1.0 1.0 

yes 1 11 0.1 0.1 (0.01 - 0.9) 

deliberate skin check, during 5 years before: 

no 119 157 1.0 1.0 

yes 40. 113 0.5 0.4 (0.3 - 0.7) 

deliberate partner skin check, during 2 years before: 

no 105 158 1.0 1.0 

yes 30 68 0.7 0.7 (0.4- 1.1) 

deliberate partner skin check, not during 2 but 5 years before: 

no 105 152 1.0 1.0 

yes 0 5 0.0 0.0 

deliberate partner skin check, during 5 years before: 

no 105 152 1.0 1.0 

yes 30 73 0.6 0.6 (0.3 - 1.0) 

doctor skin check, during 2 years before: 

no 127 187 1.0 1.0 

yes 32 84 0.6 0.5 (0.3 - 0.7) 

doctor skin check, not during 2 but 5 years before: 

no 120 162 1.0 1.0 

yes 7 25 0.4 0.3 (0.1 - 0.8) 

doctor skin check, during 5 years before: 

no 130 162 1.0 1.0 

yes 39 109 0.5 0.4 (0.2 - 0.6) 

attend skin check clinic: 

no 133 242 1.0 1.0 

yes 26 29 1.6 1.7 (0.9- 3.1) 
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To minimize the number of factors to be included in the final model in addition to age, sex and 

Area Health Board, the three most important phenotypic factors confounding any screening 

associations were amalgamated into a composite phenotype risk score. The three variables 

teenage hair colour, skin colour and freckling were ranked in order of risk, from the lowest 

risk category to the highest risk category, their category numbers summed for each 

participant, and then the resultant risk scores (range -low risk 4 to high risk 14) grouped into 

approximate tertiles of low risk, medium risk and high risk categories. This categorical 

variable (phenotype risk score) was then used to adjust for confounding by phenotype. 

Adjustment for confounding of screening associations by phenotype using the phenotype risk 

score as described, accounted for most of the confounding attributable to phenotype; the point 

estimates of the odds ratios only altered by between 1% and 8% if the individual phenotype 

variables were also entered separately into the model. Confounding of screening by naevus 

counts was minimized by adjusting for one variable, total body big (>5mm) mole counts. 

After adjustment for total body big moles, the point estimates of the odds ratios only altered 

by between 1% and 5% if the other naevus variables were also entered into the model. 

Crude, adjusted (adjusted for sex, Area Health Board region and age in 5-year groups) and 

phenotype adjusted (adjusted for sex, Area Health Board region, age, phenotype risk and total 

body big moles) odds ratios for some screening variables are shown in table 7.18. There was 

some evidence of confounding by phenotype and naevus counts, but for each screening 

variable (except rigorous examiners) the phenotype risk adjusted odds ratio was further from 

unity than the previously adjusted estimate and the protective effects were still statistically 

significant. Adjustment for skin reaction and sun exposure variables, including a history of 

blisters from sunburn, made no difference to the estimates of the odds ratios so these variables 

were not included in the final model. 

The protective effects of screening may vary with different depths of melanoma. To 

investigate this further, the effects of screening on the risk of melanoma of different depths 

was examined (table 7.19). For almost all categories of melanoma depth, screening by self

examination and by a health professional showed a significant protective effect. For invasive 

melanoma > 1.5mm thick, the point estimate of the odds ratio was below one but numbers in 

this category were small and this effect did not reach statistical significance. Attendance at a 

skin clinic was associated with a non-significant increase in risk from melanoma for all depths 

except deep invasive melanoma. 
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Table 7 .18. Crude, adjusted a and phenotype risk adjustedb odds ratios for screening 
variables for all melanoma. 

crude adjusted 
OR OR 

phenotype risk adjusted 
OR (95% CI) 

casual self skin check, during 2 years before: 

no (ref) 1.0 1.0 1.0 

yes 0.3 0.3 0.2 (0.1 - 0.3) 

deliberate self skin check, during 2 years before: 

no (ref) 1.0 1.0 1.0 

yes 0.5 0.5 0.4 (0.3 - 0.6) 

deliberate skin check, during 5 years before: 

no (ref) 1.0 1.0 

yes 0.4 0.4 

rigorous skin examiners: 

no (ref) 1.0 

yes 0.5 

1.0 

0.5 

1.0 

0.4 (0.3 - 0.5) 

1.0 

0.5 (0.3 - 0.9) 

deliberate partner skin check, during 2 years before: 

no (ref) 1.0 1.0 1.0 

yes 0.5 0.5 0.4 (0.3 - 0.6) 

deliberate partner skin check, during 5 years before: 

no (ref) 1.0 1.0 1.0 

yes 0.5 0.5 0.4 (0.2 - 0.6) 

doctor skin check exam, during 2 years before: 

no (ref) 1.0 1.0 1.0 

yes 0.6 0.5 0.5 (0.3 - 0.7) 

doctor skin check exam, during 5 years before: 

no (ref) 1.0 1.0 1.0 

yes 0.5 0.5 0.4 (0.3 - 0.6) 

a- adjusted for age in 5-year groups, sex and Area Health Board region. 
b - adjusted for confounders above plus big mole count and phenotype risk category (see text) 
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Table 7.19 Adjusted (adjusted for age in 5-year groups, sex and Area Health Board 
region) odds ratios for screening experience for different depths of melanoma. 

cases controls adjusted OR 
n n (95% CI) 

casual self skin check, during 2 years before: 
in-situ melanoma no 73 

yes 82 
invasive melanoma <0.76mm no 40 

yes 57 
invasive melanoma 0.76-1.5mm no 32 

yes 28 
invasive melanoma> 1.5mm no 16 

yes 22 

deliberate skin check, during 2 years before: 
in-situ melanoma no 120 

yes 39 
invasive melanoma <0.76mm no 78 

yes 21 
invasive melanoma 0.76-1.5mm no 49 

yes 11 
invasive melanoma > 1.5mm no 30 

yes 8 

deliberate skin check, during 5 years before: 
in-situ melanoma no 119 

yes 40 
invasive melanoma <0.76mm no 74 

yes 25 
invasive melanoma 0.76-1.5mm no 49 

yes 11 
invasive melanoma> 1.5mm no 29 

yes 9 

doctor skin check, during 2 years before: 
in-situ melanoma no 105 

yes 30 
invasive melanoma <0.76mm no 69 

yes 16 
invasive melanoma 0.76-1.5mm no 38 

yes 7 
invasive melanoma> 1.5mm no 29 

yes 5 

doctor skin check, during 5 years before: 
in-situ melanoma no 105 

yes 30 
invasive melanoma <0.76mm no 69 

yes 16 
invasive melanoma 0.76-1.5mm no 38 

yes 7 
invasive melanoma> 1.5mm no 28 

yes 6 

51 
220 
51 

220 
51 

220 
51 

220 

169 
102 
169 
102 
169 
102 
169 
102 

157 
113 
157 
113 
157 
113 
157 
113 

158 
68 
158 
68 
158 
68 
158 
68 

. 152 
73 
152 
73 
152 
73 
152 
73 

0.2 (0.1 - 0.3) 

0.3 (0.2 - 0.6) 

0.2 (0.1 - 0.3) 

0.4 (0.2 - 0.8) 

0.5 (0.3 - 0.8) 

0.5 (0.3 - 0.8) 

0.4 (0.2 - 0.7) 

0.5 (0.2 - 1.3) 

0.4 (0.3 - 0.7) 

0.5 (0.3 - 0.8) 

0.3 (0.1 - 0.6) 

0.5 (0.2 - 1.2) 

0.7 (0.4- 1.1) 

0.5 (0.3 - 1.0) 

0.3 (0.1 - 0.7) 

0.4 (0.1 - 1.1) 

0.6 (0.3 - 1.0) 

0.4 (0.2 - 0.8) 

0.3 (0.1 - 0.7) 

0.4 (0.2 - 1.2) 
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Table 7.19 (continued) Adjusted (adjusted for age in 5-year groups, sex and Area Health 
Board region) odds ratios for screening experience for different depths of melanoma. 

cases controls adjusted OR 
n n (95% CI) 

attended skin check: 

in-situ melanoma no 133 242 

yes 26 29 1.7 (0.9- 3.1) 

invasive melanoma <0.76mm no 88 242 

yes 12 29 1.2 (0.5 - 2.4) 

invasive melanoma 0.76-1.5mm no 51 242 

yes 9 29 1.2 (0.5 - 2.9) 

invasive melanoma > 1.5mm no 35 242 

yes 3 29 0.8 (0.2 - 2.9) 

If screening skin examinations identify melanomas earlier in their natural history than would 

otherwise occur, it would be expected that the depth of lesions would be different in those 

who screen compared with those who do not. On chi-square testing, cases who underwent 

skin examinations compared to those who did not, showed no significant difference in depth 

category of melanoma (table 7.20). However, the median depth ofboth total melanomas and 

invasive melanomas alone was lower in those who had skin examinations of any sort (apart 

from examinations at a skin clinic for patients with invasive melanomas) (table 7 .20). 

Another measure of the intensity or rigour of screening is the frequency of skin examinations. 

Table 7.21 shows the adjusted and phenotype adjusted odds ratios for risk of melanoma 

associated with self or partner skin examinations at different frequencies. All these measures 

of screening appeared to be significantly protective against the occurrence of melanoma. The 

lowest odds ratio, that is the strongest protective effect, was seen for deliberate skin 

exaiilinations from a partner at a frequency of once or twice in two years. However, for both 

partner and self skin screening there was no clear linear trend in melanoma risk with 

increasing frequency of screening. 
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Table 7.20 Proportions(%) and median depth for all melanomas within each depth group 
by skin examination practices. 

median median depth 
depth group of all melanomas depth of all of invasive 

melanomas melanomas 

thin medium thick mm mm 
n (%) n (%) n (%) 

casual self skin check, during 2 years before: 

no (ref) 113 (45) 32 (53) 16 (42) 

yes 139 (55) 28 (47) 22 (58) 

p=0.43 

deliberate self skin check, during 2 years before: 

no (ref) 198 (77) 49 (82) 30 (79) 0.40 0.80 

yes 60 (23) 11 (18) 8 (21) 0.20 0.71 

p=0.70 

rigorous self skin check, during 2 years before: 

no (ref) 236 (91) 56 (93) 38 (100) 0.35 0.80 

yes 23 (9) 4 (7) 0 0.20 0.61 

p=0.15 

deliberate partner skin check, during 2 years before: 

no (ref) 174 (79) 38 (84) 29 (85) 0.30 0.74 

yes 46 (21) 7 (16) 5 (15) 0.10 0.68 

p=0.54 

doctor skin check exam, during 2 years before: 

no (ref) 203 (78) 51 (85) 28 (74) 0.35 0.80 

yes 56 (22) 9 (15) 10 (26) 0.30 0.70 

p=0.37 

attend skin check clinic: 

no (ref) 221 (85) 51 (85) 35 (92) 0.38 0.75 

yes 38 (15) 9 (15) 3 (8) 0.10 0.78 

=0.52 
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Table 7.21 Adjusteda and phenotype adjustedb odds ratios for self and partner screening at 
different frequencies. 

adjusted 
OR 

phenotype risk adjusted 
OR (95% CI) 

deliberate self skin check, during 2 years before: 

no 1.0 

yes 0.5 

deliberate self skin check, during 2 years before: 

no 1.0 

<12 times per year 0.4 

12+ times per year 0.6 

1.0 

0.4 (0.3 - 0.6) 

1.0 

0.3 (0.2 - 0.5) 

0.5 (0.3 - 0.9) 

deliberate partner skin check, during 2 years before: 

no 1.0 1.0 

yes 0.5 0.4 (0.3 - 0.6) 

deliberate partner skin check, during 2 years before: 

no 1.0 1.0 

1-2 exams in 2 years 0.4 0.3 (0.1 - 0.6) 

3-6 exams in 2 years 0.5 0.4 (0.2 - 0.8) 

6+ exams in 2 years 0.5 0.4 (0.2 - 0.8) 

a - adjusted for age in 5-year groups, sex and Area Health Board region. 
b - adjusted for confounders above plus big mole count and phenotype risk category. 

In order to estimate the effects of skin screening on the development of advanced melanoma 

(used here as a surrogate for lethal melanoma), odds ratios were calculated for the association 

of screening experience for deep (> 1.5mm) melanoma in comparison to population controls 

(table 7.22). Although in this study there were very few melanomas deeper than 1.5mm, 

some significant associations were still seen. The estimated odds ratio fOi a casual skin check 

in the previous two years was 0.3 (95% CI 0.1 - 0.8), and the odds ratios for a deliberate skin 

examination from a partner in the previous two or five years were 0.3 (95% CI 0.1- 0.9) and 

0.3 (95% CI 0.1 - 1.0) respectively. Attendance at a skin clinic had no significant effect on 

risk of deep melanoma. 
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Table 7.22 Adjusted a and phenotype adjustedb odds ratios for screening variables and 
deep (> 1.5mm) melanoma (n=38). 

cases controls adjusted 
n n OR 

casual skin check, during 2 years before: 

no 16 51 

yes 22 220 0.4 

deliberate skin check, during 2 years before: 

no 30 169 

yes 8 102 0.5 

deliberate skin check, during 5 years before: 

00 ~ 1~ 

yes 9 113 0.5 

deliberate partner skin check, during 2 years before: 

no 29 158 

yes 5 68 0.4 

deliberate partner skin check, during 5 years before: 

no 28 152 

yes 6 73 0.4 

doctor skin check, during 2 years before: 

00 ~ 1~ 

yes 10 84 

doctor skin check, during 5 years before: 

no 26 162 

yes 

attended skin clinic: 

no 

yes 

2 

35 

3 

25 

242 

29 

0.6 

0.6 

0.8 

a - Adjusted for age in 5-year groups, sex and Area Health Board region. 
b - Adjusted for the factors above plus phenotype and big mole count. 

fully adjusted OR 
(95% CI) 

0.3 (0.14- 0.8) 

0.5 (0.2 - 1.3) 

0.5 (0.2- 1.1) 

0.3 (0.1 - 0.9) 

0.3 (0.1 - 1.0) 

0.6 (0.2 - 1.4) 

0.5 (0.2 - 1.2) 

0.5 (0.1 - 2.4) 
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7.6 Discussion 

From self-reports of screening experience, it appears that skin examinations are reasonably 

often performed by the general public in New Zealand. These results suggest (although the 

definition of screening varies between studies), that deliberate skin self-examinations may be 

performed more often in New Zealand than in Massachusetts, USA (225), but not as often as 

in Australia (224). 

In this study it appears that people who are more likely to examine their skin have a lower risk 

of developing melanoma than those who do not; and those who examine their skin may also 

be more likely to visit a doctor about worrying skin lesions. 

Most melanomas (and in particular deep invasive tumours) were first noticed by the patient 

themselves and very few of these were found during deliberate skin examinations. Doctors 

were first to notice between 16% to 26% of all melanomas; family members or friends were 

more likely to first notice the melanomas than doctors. This has important implications in the 

targeting of early identification and management and follow-up messages to physicians and to 

the public. 

7 .6.1 Host factors 

This study found a strong association between host phenotypic factors and risk of in-situ and 

invasive melanoma. There was an increased risk of melanoma associated with having red hair, 

fair skin and many freckles and no consistent effect on melanoma risk from eye colour. These 

effects were largely independent of each other. 

Many studies have investigated an association between naevi and melanoma risk (see Section 

1.5.2). Because the definition of a naevus is different in almost all studies, it is difficult to 

compare the odds ratios, although most studies have found an increasing risk of melanoma 

with increasing numbers of moles. Although the odds ratios estimated in this study were not 

as high as have been found in other studies, there was a consistent trend of increasing 

melanoma risk with mole counts. In this study we used several different definitions for 

counting naevi: >2mm (flat and raised) on right arm, >5mm (flat and raised) on right arm, 

total body count of moles >5mm (flat and raised), and choosing a 'moleyness' picture which 

most closely resembled the subject's idea of their mole numbers. The relationship of naevi 

numbers and melanoma risk was similar irrespective of the definition of naevus used. No 

attempt was made to get participants to differentiate between their atypical or dysplastic moles 

and their other big moles. 



303 

These findings are in general agreement with many other case-control studies of phenotype 

and melanoma carried out world-wide. Holly et al (166) in their case-control study of 

melanoma in women in San Francisco found the phenotypic factors associated with melanoma 

were the presence of large naevi, light hair colour, light complexion and maternal Northern or 

Central European ancestry. In a case-control study of naevi and melanoma carried out in 

consecutive white patients presenting at melanoma clinics in New South Wales (146), the 

strongest relationship with melanoma risk was for total body naevus count. A Danish case

control study by 0sterlind (185) showed that many pigmented naevi, a tendency to freckle 

and light hair colour were important and independent factors which increased the risk of 

melanoma. A meta-analysis of the risk of melanoma in relation to pigmentation characteristics 

in ten case-control studies showed generally similar results to the three studies mentioned 

above (181). 

7.6.2 Sun exposure and sun reaction 

Unlike several other case-control studies of melanoma, this study showed little evidence that 

sun exposure or skin reaction to sunlight was associated with melanoma risk. None of the 

skin reaction variables measured in this study showed any relationship with melanoma risk. A 

case-control study of melanoma in Washington State (414) and one by Holman et al in 

Western Australia (199) showed that sun sensitivity was highly related to melanoma risk. In 

the study in Washington State (414), sun exposure in adulthood and occupational sun 

exposure were not related to melanoma risk. 

Frequent use of sunblock in the current study was associated with an increased risk of 

melanoma but this effect was not statistically significant after adjustment for phenotypic 

variables. However, in the questionnaire no attempt was made to distinguish sunblock use 

before the diagnosis of melanoma in cases, from its use after diagnosis. 

There was some suggestion of an increase in risk of melanoma in this study for people who 

had ever been sunburnt enough to get blisters and for people who had had six or more 

sunburns before the age of 20 but these associations were not significant after adjusting for 

phenotype and naevus numbers. 

Occupational and recreational sun exposure were assessed by simple questions. These 

measures suggested a higher risk from mainly outdoor occupations compared with mainly 

indoor occupations at any age. After adjustment for phenotype and mole count these trends 

were more pronounced, with a significant protective effect (OR 0.58; 95% CI 0.35 - 0.94) in 

people working mainly indoors after the age of 18 years. The questions on recreational and 

occupational sun exposure were very similar to those used by Dubin et al in New York (162) 
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and showed a similar pattern of increased melanoma risk with increased occupational sun 

exposure. In contrast, Elwood et al (179) in their melanoma case-control study in Western 

Canada, in which they used much more detailed measures of occupational sun exposure, 

found an increased risk associated with moderate sun exposure compared with no appreciable 

occupational sun exposure. However, at higher occupational sun exposures no increase in 

melanoma risk was evident. 0sterlind et al ( 46) found a protective effect from working 

outside and this was most pronounced in men who started working outside at a young age and 

continued working outside for at least ten years. 

7 .6.3 Screening effects 

The results of this study have shown a significantly reduced incidence of in-situ and invasive 

melanoma in subjects who had any type of skin screening examination (except attendance at a 
skin check or spot check clinic) whether performed by themselves, a health professional or 

their partner. A similar result for skin self-examination was also obtained by the only other 

case-control study of screening and melanoma carried out by Berwick et al (226). The reasons 

for this consistent finding and its explanation are neither simple nor immediately obvious. 

In 1996 Berwick et al (226) published a report of a population-based case-control study 

designed to investigate whether early detection through skin self-examination was associated 

with a decreased risk of lethal melanoma. The final study population consisted of 1,199 

Caucasian residents of Connecticut, of whom 650 had newly diagnosed invasive melanoma 

and 549 were population controls (frequency matched for age and sex). The researchers then 

followed up the 650 patients with melanoma. In the five years of follow-up to March 1994 

they identified 110 lethal cases of melanoma among the original 650 patients. The lethal cases 

were defined as patients who developed distant (but not lymph node) metastases or who died 

from malignant melanoma. It was found that skin self-examination was associated with a 

reduced risk of occurrence of all melanoma, with a marginally significant (age and sex 

adjusted) odds ratio of 0.66 (95% CI; 0.44-0.99). The results also suggested that skin self

examination may have reduced the risk of advanced disease among melanoma patients, but, 

since melanoma can recur as late as 10 years after diagnosis, longer follow-up was required to 

confirm this finding. 

It is usually accepted that screening for disease of any sort should detect disease at an earlier 

stage than would otherwise occur, without any real change in incidence. A corollary of this is 

that screening should diagnose thinner earlier lesions. In practice, it appears that screening 

may also diagnose melanomas that would have remained clinically benign and never 

diagnosed, resulting in an apparent increase in incidence of total melanoma and a relative over 
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diagnosis of superficial lesions. Thus the early lesions identified by screening may progress 

more slowly and have a different natural history compared with those diagnosed because of 

symptoms. However, neither in the present study nor the one by Berwick et al (226), were 

these predictions supported. None of the definitions of skin self-examination used in 

Berwick's study - a careful, deliberate and purposeful skin examination, or a casual 

awareness of the skin, or a rigorous skin examination (whereby people used mirrors to 

examine their back) resulted in increased detection of skin cancer as expected. In both 

Berwick's study and the current one, screening appeared to be protective against melanoma. 

In addition, no association was found between median depth of melanoma and screening 

experience, although in the current study it was not possible to distinguish screen detected 

lesions from the others. 

It has also been suggested by Elwood (227) that skin self-examination should produce a shift 

towards thinner lesions, with the maximal protective effect being seen for deep melanomas. 

This study showed no trend in protective effect from screening with depth of the melanoma; if 

anything, the maximal protective effect was for medium thickness lesions. It is also expected 

that a dose response should be evident with increasing frequency of screening or with 

increasing diligence of screening. Again, in neither this study nor the one by Berwick et al 

(226) was any dose response effect apparent with diligence of screening. These findings seem 

inconsistent with a direct effect of screening on melanoma risk. 

The findings which suggest an increase in risk of melanoma associated with attendance at skin 

clinics is interesting. From other evidence presented it appears that these clinics act as 

diagnostic clinics for in-situ or thin invasive melanoma, rather than screening clinics. 

Although three melanomas were diagnosed at skin clinics, 43% of attendees went specifically 

to get a spot checked and another ten attended because they were at higher risk of developing 

melanoma. 

Screening which results in a decreased incidence of melanoma can only directly occur as a 

result of the removal of precancerous lesions. Alternatively, although I am not aware of 

evidence to support this, those precursors with a higher malignant potential may be more often 

removed in people who perform skin examinations than other people. However, in this study 

there was no difference in the median numbers of skin lesions removed (at any time before 

interview) in people who carried out skin examinations compared with those who did not, and 

the pathology of these lesions was not usually available. As the majority of these lesions will 

probably be basal or squamous cell carcinomas or other benign skin lesions, this would tend 

to swamp the ability to detect differences in melanoma precursor rates. Of course, the removal 

of skin lesions depends upon both the recognition of an abnormality by the patient or a visit to 

a doctor for a skin examination, and the participation of the doctor who biopsies the lesion, . 

rather than reassuring the patient. It is possible that certain doctors who recommend screening 
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to their patients, are also better at recognizing melanomas and therefore these patients who 

carry out skin examinations do not have more biopsies. However, in this study most patients 

denied being told about or shown how to perform skin examinations by any health 

professional until after the diagnosis of melanoma. Thus the protective effect from screening 

must be predominantly due to some other mechanism rather than removal of precursors, such 

as chance, bias or confounding. 

The apparent beneficial effects of screening on risk of melanoma are unlikely to be due to 

chance as the point estimates of the odds ratios were consistently below zero (except where 

noted) and their 95% confidence limits did not include unity. In addition, the results of the 

current study were very similar in direction and magnitude to those found by Berwick et al 

(226). 

Recall bias is recognized as a potential source of bias in case-control studies: the collection of 

data about screening skin examinations in both studies relied on recall by participants. It was 

not able to be verified as self-examination and partner examination are obtainable only by self 

report and it is likely that skin examinations from a health professional, outside the context of 

a screening programme or skin check clinic, are not routinely recorded either. It is possible 

that recall bias has contributed to the results above. With publicity about the importance of 

early diagnosis of melanomas and campaigns to encourage the examination of one's skin, it is 

possible that patients with melanoma and controls without the disease would remember and 

report their history' of skin examinations differently. 

Selection bias is usually defined as the bias resulting from procedures used to select subjects. 

The potential for selection bias in the selection of controls is real in this study as the response 

rate among contr()ls was low - about 54%. This raises considerable difficulty with the 

assumption that the controls were representative of the general population: in fact it is likely 

that they were not. It is possible that.control respondents were people likely to engage in 

cancer screening or other health protection behaviours. It seems also possible, although there 

is no direct evidence for it here, that the people who perform skin examinations were more 

willing to participate in a skin disease study such as this one. If this is true, it would result in 

an apparent protective effect from screening. 

Another explanation for the apparent screening effect which needs to be considered is 

confounding. Confounding can be a severe problem in studies investigating self-initiated 

preventive behaviour (227). Although adjustment for education, marital status and social class 

made no difference to the findings in this study, other important unknown confounding 

factors may not have been included in the analysis. 

In the study by Berwick et al (226) an attempt was made to adjust for potential confounding 

factors by controlling for age, sex, marital status, skin examinations by physicians and 
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spouses, history of sunburn, history of previous skin biopsies, history of sun exposure, total 

number of naevi on the back and arms, skin colour, education, family history of skin cancer, 

freckling before the age of 25 years, ability to tan, propensity to bum, hair colour and eye 

colour. Several of these demographic factors could be related to screening behaviour and 

melanoma and have therefore been appropriately adjusted for, but there may be as yet 

unidentified variables which may still be confounding the small association seen. 

Case-control studies of the association of screening and mortality are subject to several 

potential biases, in particular length bias and lead-time bias. Length bias (394) refers to the 

propensity of screening to bring to light cases which might never have been diagnosed 

because of their clinical silence, and also to bring to light slowly advancing cases. There is 

some suggestion from this study, although a great deal more work would need to be done to 

confirm and expand these findings, that this hypothesis does not hold for screening for 

melanoma. Participants who performed skin examinations did not have significantly thinner, 

less invasive melanomas diagnosed and the protective effect from screening was not maximal 

for thick melanomas. Neither was it found that spots or moles present for a long time were 

more likely to be identified by people who examined their skin. 

Lead-time bias arises from the fact that the date of diagnosis is automatically advanced for 

cases diagnosed by screening so that screened patients are certain to experience longer 

survival because of earlier diagnosis, regardless of whether screening truly extends survival. 

Because this study did not attempt to follow up patients with melanoma, it was not possible to 

investigate any potential survival benefit from screening. This study showed some protection 

against advanced melanoma from screening, but how much of this was due to the 

advancement of diagnosis and not prolongation of survival was not possible to estimate with 

this study design. 

After looking at the association between skin self-examination and total melanoma incidence, 

Berwick et al (226) identified a subset of cases of lethal melanoma. These patients were 

followed up to investigate an association between skin self-examination and mortality. Lead

time bias was a significant problem when the outcome measure was lethal melanoma as the 

cases were not followed up for long enough for all people that were going to die, to die from 

their melanoma. Provided that all cases were followed for long enough for all the recurrences 

that were going to occur to have happened, then the estimated rates of recurrence were 

unbiased. However, after follow-up of only five years this may well not be true. The authors 

offered some evidence in support of their risk estimates of lethal melanoma, based on survival 

curves of patients who practised skin examinations, but recognized that longer follow-up was 

required to confirm the trends. 



308 

In summary, the results from this study are difficult to interpret and, in part, contradictory and 

the explanations for these findings are not straightforward. The study generally supports the 

findings of others with respect to the risk of melanoma according to phenotype and naevus 

counts, but it shows little evidence in support of hypotheses about skin reaction, sun exposure 

and melanoma risk. The results pertaining to screening and melanoma incidence above should 

be interpreted with caution. They do not appear to be consistent with a direct effect of 

screening on melanoma incidence and are more likely to be the result of information and 

selection bias and incomplete control of confounding. In addition, because of lead-time bias, 

in particular, it is not possible from this study to estimate the association of screening with 

risk of advanced melanoma. In the final chapter I shall suggest some future work to elucidate 

this further, discuss how to improve this study design and suggest what other hypotheses 

might be tested. 



Chapter 8. 
Conclusions 

In the 1993 report by Elwood and Glasgow on behalf of the Cancer Society of New Zealand 

(62), recommendations were made for the control of melanoma. These recommendations were 

divided into four major sections: primary prevention (including public knowledge, attitudes 

and behaviour, environmental issues and evaluation of prevention), early diagnosis (including 

actions taken on first suspicion, case finding and screening, early diagnosis in high risk 

subjects, management of suspicious lesions in primary and secondary care, and monitoring 

the process of early diagnosis), therapy and communication of recent advances. It is with 

aspects of early diagnosis in the control of melanoma that this thesis has been primarily 

concerned. 

Primary prevention and early diagnosis are the main methods of melanoma control. Of these, 

the aspect of melanoma control likely to have the biggest impact in the short term is early 

diagnosis. Early detection of melanoma can have a relatively rapid impact by decreasing 

population mortality rates and is the first approach taken by most countries when 

implementing a public health control programme for melanoma (415). 

The early diagnosis of melanoma is a multi-step process. It requires public knowledge about 

melanoma, including techniques for skin examination, recognition of suspicious lesions and 

awareness of what to do with them to minimize delay in diagnosis. In addition it requires 

physician and specialist knowledge about presentation, accurate diagnosis and management of 

suspicious lesions. Case-finding (including skin check days) and screening (whether of high 

risk groups, the general population or self-screening) also contribute to early diagnosis. 

Monitoring the diagnostic process to encourage earlier diagnosis requires evaluation of many 

factors including depth distribution, and mortality and incidence data. Although earlier 

diagnosis by screening for melanoma is theoretically of value, few data are available to 

evaluate its effectiveness. 

Epidemiological and behavioural research are requirements for both primary prevention and 

early diagnosis programmes. This thesis was primarily concerned with the epidemiological 

aspects of early diagnosis of melanoma in New Zealand including the accuracy of diagnosis of 

skin lesions, skin screening practices by general practitioners, the validity of the skin 

examination as a screening test, incidence rates of melanoma in certain areas of New Zealand, 

depth distribution and other prognostic factors for melanoma and an analysis of a pilot case

control study of screening for melanoma. 
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8.1 Early diagnosis of skin lesions 

The public health approach to the early detection of melanomas requires an ability to detect thin 

early tumours. The melanoma must be noticed by the patient themselves or by family or 

friends, and removed, usually by a health professional (415) before it has developed 

sufficiently to be potentially lethal. The studies described in Chapters 2, 3 and 4 have 

concentrated on the diagnosis of skin lesions by general practitioners and dermatologists but 

some comment can also be made about skin examinations and the recognition of potentially 

abnormal lesions by the general public. 

8.1.1 Recognition of skin lesions by the public 

A reduction in mortality rate has been reported in some populations following public education 

campaigns (6). These campaigns have relied on members of the public examining their skin 

and then visiting a doctor for subsequent management. Studies have shown that many 

melanomas are first noticed by a lay-person, not a health professional. Work done for this 

thesis (see Section 7.2) has shown that of invasive melanomas, almost half were first noticed 

by the patient, and another 29% by a family member or friend. Casual self-examination of the 

skin was reasonably widely practised by the New Zealand public, but deliberate and 

purposeful skin examinations were less common. It also appeared that people at lower risk of 

melanoma and people who believed that early treatment of melanoma altered survival, were 

those who more often examined their skin. What people were looking for during these skin 

examinations and how accurate they were in identifying an abnormality was not investigated. 

These findings emphasize the importance of public education about skin examinations and 

melanoma signs requiring attention from a doctor, but this must be done in a way that 

minimizes anxiety, unnecessary visits to the doctor and unnecessary biopsies. 

8.1.2 Recognition of skin lesions by health professionals 

The effectiveness of persuading people to visit a doctor for further management relies on the 

ability of the doctor to recognize abnormalities and manage them appropriately ( 415). In New 

Zealand, general practitioners are usually the first health professionals required to make 

diagnostic and management decisions about skin lesions. There is therefore a need to assess 

both their accuracy of diagnosis and their ability to appropriately manage the le_sion. Little 

information exists in New Zealand regarding the detection and management of melanoma and 

non-melanoma skin cancer by general practitioners. Therefore a survey was performed to 

assess current levels of knowledge and management practices of general practitioners 
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regarding the early detection and treatment of skin cancer (see Chapters 2 and 3). It also 

examined factors associated with variation in levels of knowledge. 

Two main sources of variation in skills were identified. Those general practitioners aged 50 

and over tended to have lower diagnostic and biopsy scores and those with personal 

experience of a patient with melanoma had higher scores. The association with age may be 

amenable to change through education and training opportunities for general practitioners. 

Experience of a patient with melanoma might improve diagnostic scores by increasing 

recognition skills or by altering the threshold at which a lesion is regarded as suspicious. 

Again, recognition skills may improve with education. 

It must be remembered that this survey, using photographs, could only be a proxy method for 

assessing diagnostic skills in clinical practice as it excluded the role of examining the lesion 

and comparing it with other lesions on the same patient, and it excluded asking the patient to 

return in a short period of time to see if the lesion had changed. Nevertheless, the generally 

good results of this survey suggest a high degree of expertise among New Zealand general 

practitioners which is comparable to that of general practitioners in Victoria, Australia. 

8.1.3 Future work and recommendations for early diagnosis 

Future work which needs to be done on early diagnosis of skin lesions and some 

recommendations for melanoma control would include the following: 

1. A more detailed assessment of the recognition of skin abnormalities by lay people, 

including an evaluation of presenting signs and symptoms of melanoma patients and the 

prevalence of these signs and symptoms in the general public. 

2. A thorough evaluation of the delay in primary care diagnosis of skin lesions, particularly 

before presentation to a general practitioner, and the reasons for it. 

3. Public education about skin and sun care, and the recognition of potential abnormalities 

must be continued. An assessment of knowledge, beliefs and attitudes could be made before 

and after such an education campaign. 

4 .. An assessment of the standard of and referral system for biopsies taken in primary care and 

improvements made where necessary. 

5. An evaluation of the proportion of patients who have skin lesions removed and no serious 

diagnosis made. 
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6. A thorough evaluation of skin or spot check days with complete follow-up of people 

attending the clinics to assess adequacy of the examination, outcome and whether people 

follow advice given. Future skin or spot check days must be designed with the facility for 

evaluation and monitoring of performance built into the process. 

7. Professional education and training about the recognition and management of skin lesions 

and how to advise patients about skin and sun care must be continued. The accuracy of 

diagnosis and level of knowledge could be assessed again, possibly using real patients instead 

of photographs. 

8. Education about screening, not just screening for melanoma, must be provided for 

physicians and the level ofknowledge,beliefs and attitudes could be later assessed. 

8.2 Pathological diagnosis and registration of melanoma 

Evaluation of programmes of prevention and early diagnosis requires, amongst other things, 

consistency in the pathological diagnosis of melanoma, and a complete and accurate registry of 

information about melanoma in New Zealand. In many countries, the inability to register all 

tumours is a hindrance to complete evaluation of a melanoma control programme. During the 

time the work in this thesis was being performed, registration of melanoma within New 

Zealand was incomplete, so a private notification system was established in certain regions. 

Since the introduction of the Cancer Registry Act in July, 1994, registration of all cancers, 

excluding non-melanoma skin cancer, by the New Zealand Cancer Registry has been made 

compulsory. This was an essential first step in ensuring full registration of melanomas in New 

Zealand. This Act should also make access to the data for bona fide research easier in the 

future, as there is protection of release of data for research built into the law. Unfortunately, 

the Cancer Registry Act in itself does not ensure completeness, timeliness or quality of 

registrations so systems must be developed within the Cancer Registry to assess thoroughly 

and rigorously the accuracy, completeness, timeliness and quality of all information received. 

8.2.1 Pathological diagnosis of melanoma 

Considerable attention has been given to inter-observer variation in the histological reporting 

of melanoma, and in particular, early melanoma. It is very important to be able to distinguish 

between real changes in incidence of melanoma versus changes in diagnostic criteria or 

reporting practices. During the course of this work, it became apparent that not all pathologists 

or pathology laboratories were using the same criteria to describe or classify melanoma. In 

particular the use of the term in-situ melanoma varied from pathologist to pathologist (see 
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Chapter 5). Ideally an audit of melanoma diagnoses would have been performed as part of this 

work, but it was not possible to obtain cooperation from pathologists for this. 

A considerable amount of histological information was collected during the case-control study 

of melanoma. This has been analysed in terms of major prognostic factors. However, no 

cases were followed up after their initial interview, no matching with mortality data was done 

and no survival analyses could be performed. 

In this study almost all the point estimates of age-standardized rates for men were higher than 

those for women, but possibly due to relatively small numbers of subjects there was no 

significant difference between sexes. The numbers of new melanomas increased up to 69 

years of age and decreased after the age of 70 years, but because of the reduction in size of the 

population at this age the incidence rates increased. Of the three histological classifications, 

superficial spreading melanoma contributed the most cases both for in-situ and invasive 

disease and the highest age-standardized incidence rates for both sexes. 

In this study it was possible to collect reasonably detailed site information. The findings in this 

study relating to relative tumour density by body site are very similar to those found by Green 

et al ( 48). When body sites were grouped according to sun exposure category, men showed a 

gradient of melanoma density, from a high density on chronically exposed skin to a low 

density on infrequently exposed skin sites. Women showed a less pronounced association for 

in-situ but no association for invasive melanoma density with sun exposure. Overall, these 

results supported the hypothesis of ultraviolet light being the most important external factor in 

the causation of melanoma, but they were not all explained by a simple dose-response to 

ultraviolet light. 

From mid-1992 to rnid-1994 the overall proportion of invasive melanomas diagnosed at less 

than 0.76mm was 49%,52% in women and 47% in men. In men, but not women, there was 

a small but insignificant association of depth with visibility category as easy-to-see body sites 

were thinnest and impossible-to-see body sites were thickest. Women had greater proportions 

of melanomas classified as thin lesions, but for both men and women, the mean depth of 

invasive melanomas on the head and nee~ (mostly an exposed body site) was not significantly 

greater than for other body sites. 

There is known to be a seasonal variation in the incidence of melanoma, but whether this is a 

true variation in incidence or an artefact is not known. The pattern of melanoma diagnosis 

described suggested that there was probably no true variation in incidence of melanoma with 

season, but was more likely to be a reflection of clothing worn, publicity in summer months 

and people looking at their skin in summer. 

In the future the following studies could be carried out: 
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1. An audit and peer review of pathological reporting of melanoma. 

2. The present study could be extended, mortality data collected and all the above prognostic 

factors evaluated in terms of actual survival rates in New Zealand. 

3. An investigation of the association between depth at diagnosis and many behavioural 

factors such as level of knowledge, attitudes and beliefs, delay behaviour and techniques of 

skin examination, and survival or mortality rate. 

8.2.2 Comparison with data from the New Zealand Cancer Registry 

Data from the New Zealand Cancer Registry for 1992 estimated age-standardized melanoma 

incidence rates per 100,000 person-years of 25.6 for men and 26.4 for women, considerably 

lower than the incidence rates of 44.5 and 33.4 estimated for the equivalent time period in this 

study. For each year from 1980 to 1992 the age-standardized incidence rates calculated from 

Cancer Registry data were lower for men than the equivalent rate for women. In this thesis the 

point estimates for the age-standardized incidence rates showed no statistically significant 

difference between the sexes in any year. 

There has been considerable evidence in the past that melanoma has been under-reported in 

New Zealand (58). The lower incidence rates of melanoma and the male to female ratios 

obtained from Cancer Registry data may be a reflection both of bias in and incompleteness of 

reporting. In two of the three areas included in this study, a significantly greater proportion of 

women were reported to the Cancer Registry than men. It will be interesting to see how the 

introduction of compulsory cancer registration (on 1 July, 1994) affects the patterns of 

melanoma incidence since 1995. 

Another problem with notifications from pathology laboratories and with data from the Cancer 

Registry is quality. For maximum use good quality is essential. Accuracy of body site 

information will have to be improved, as will completeness of information on histological 

classification, depth and level and extent of spread of disease. 

In the future the following are recommended: 

1. Cancer Registry to establish systems for checking and ensuring data accuracy, 

completeness, timeliness and quality. 

2. Work needs to be done on improving body site, histology, depth and level of invasion 

information provided to the Cancer Registry. 
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3. An evaluation of completeness of data collection should be done, focusing initially on one 

region or hospital and then matching individually with Cancer Registry data. 

4. Thorough evaluations must be carried out of trends in melanoma incidence and mortality, 

and patterns of depth and site distribution since 1995 (after the introduction of the Cancer 

Registry Act). 

8.3 Screening for melanoma in New Zealand 

Epidemiologists often distinguish screening from early diagnosis saying that screening strictly 

applies to asymptomatic, unsuspected or unrecognized disease. However, education and 

screening are closely intertwined and distinctions are blurred in a cancer as visible as 

melanoma (see Section 1.8.1). Therefore the definition of what constitutes skin cancer 

screening is difficult, and more weight is often placed on whether the screening programme 

improves early detection or reduces mortality from melanoma than its precise definition. The 

fact that melanoma screening involves a visual skin examination, the same tool used for 

diagnosis, means that it is particularly difficult to evaluate its effectiveness as a screening tool 

alone. 

Another problem with screening for melanoma is that the signs regarded as characteristic of 

early melanoma are not very specific. A population survey in Australia (224) showed that 12% 

of adults had noted changes in a naevus which would be regarded as suspicious (see Section 

1.7.1). Thus a high proportion of the normal population would require further assessment 

with the resultant implications in terms of health care resources and psychological costs. 

8.3.1 The case=control study of screening for melanoma 

The ideal study design to assess the efficacy of melanoma screening would be a large 

randomized controlled trial. However, in New Zealand there is not a big enough population or 

enough melanoma diagnoses to make an intervention study possible without collaboration 

from other countries. Case-control methods have been useful in the evaluation of screening for 

breast cancer, cervical cancer and colon cancer and it was this approach that was used here. A 

case-control study requires fewer subjects and generally costs less than other options. 

The main aim of the case-control study described in Chapters 6 and 7 was to evaluate the 

effect of screening by skin examination on the incidence of total, superficial and advanced 

melanoma. In addition, this case-control study was used to investigate the association of other 
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factors with the risk of melanoma as well as allowing adjustment of factors potentially 

confounding the association between skin examination and melanoma. 

This case-control study generally supported the findings of others with respect to an increased 

risk of melanoma with certain phenotypes and high naevus counts but showed little evidence 

in support of hypotheses about the association between skin reaction, sun exposure and 

melanoma risk. The results pertaining to screening and melanoma incidence do not appear to 

be consistent with a direct effect of screening on melanoma incidence. They are more likely to 

be the result of information and selection bias and incomplete control of confounding. In 

addition, because of lead-time bias in particular, it was not possible to estimate the association 

of screening with any reduction in risk of advanced melanoma. 

In the future, although the sample size is small, it will be possible to follow up patients 

notified as part of this case-control study, match them with mortality data and investigate 

factors, including screening experience, associated with survival. Because of lead-time bias 

and the removal of thin non-progressive tumours, it is essential to use long-term survival rates 

as the main outcome measure as this will minimize bias even if it is not possible to eliminate it 

entirely. At least ten years' follow-up is thought to be sufficient for nearly all cases who were 

going to die, to have died. Six years have almost passed since diagnosis for the first 

notifications received in this study. 

8.3.2 Recommendations for a future case-control study of screening for 
melanoma 

The introduction of the Cancer Registry Act in 1994 has meant that case-control studies of 

melanoma should be easier to carry out in New Zealand and the database should be more 

complete in the future. 

If a new case-control study of screening was to be attempted instead of extending the current 

study, it should be nationwide. It must also carefully define skin screening examinations, the 

rigour with which they were used and the precise date on which they were used. This will not 

be easy. Even if this was achievable, some people believe that the biases in assessing 

screening using case-control methods are too great to be dealt with using current analytical 

methods. Elwood (227) has suggested that a further powerful analysis, in addition to the 

standard ones already performed by Berwick et al (226) and the current study, would be to see 

if the reduction in melanoma incidence following skin· self-examination was restricted to 

subjects whose skin examination led to the removal of suspicious skin lesions. In those people 

with no such intervention, melanoma incidence should not be affected by skin self

examination. 
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When designing another case-control study of screening, one similar to that of Berwick et al 

(226) would seem a sensible place to start. However, it is important to recognize, as Berwick 

and her colleagues did, that in order to minimize the effects of lead-time bias, cases would 

have to be followed-up for at least ten years for the development of all lethal cases. This 

would make this an expensive and lengthy case-control study and it might be preferable to 

extend the current one with almost six years potential follow-up already, albeit with a small 

sample size. 

A brief protocol for a future study, with suggestions that would improve on the design of the 

current case-control study, is outlined below. 

Outline of case definition 

• Pathological diagnosis of cutaneous in-situ, invasive and metastatic melanoma and 

including Hutchinson's melanotic freckle. 

• Pathological diagnoses should be verified by an expert or expert group. 

• Nationwide collection of incident melanoma registrations, from the New Zealand Cancer 

Registry. 

• Notification from the Cancer Registry to be complete and within four to six months of 

diagnosis. 

• Aged 20 to 79 years, both sexes, European ethnicity, on the general electoral roll. 

• Interviewed within three to twelve months of diagnosis. 

• Followed-up for at least ten years to accrue lethal melanoma cases. 

Outline of control definition 

• Controls selected at random from the general electoral roll. 

• Individually age, sex and geographically matched to cases. 

• European ethnicity. 

• To include people with a previous diagnosis of melanoma unless already a case. These 

people can then be included or excluded as appropriate for specific analyses. 
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Outline of data collection 

• Telephone interviews with trained interviewers. 

• For people who had already agreed to participate, sending out an information pack in 

advance of the interview seemed to work well in the current study. 

• Major exposure information of interest should include self-examination of the skin, 

examination by partner or friend, health professional examination and spot or skin check 

clinic attendance. 

• Seek information about rigour, frequency and duration of skin examinations both before 

and after melanoma diagnosis and a comparable time for controls. 

• Seek information about dates of actual skin examinations for all definitions of screening. 

• Distinguish carefully between diagnostic and screening skin examinations and identify 

which of these was used, and when, in the diagnosis of each case. 

• Verify date and extent of skin examinations where possible. 

• Verify diagnoses from other skin biopsies. 

• Collect data about potential confounding factors as described in the current study. 

• It was found that participants had little difficulty in counting their moles. There would 

probably be little benefit gained by carrying out individual naevus counts during clinical 

examinations, which is expensive in New Zealand (because of the widely dispersed 

population). 

• If the association of family history with melanoma risk is to be investigated, then a family 

history of melanoma would have to be taken very carefully and verified. 

• Also collect information important for the identification of other confounding factors. This 

would include information about melanoma histology, prognostic factors, depth 

distribution, screening experience in general, prevalence of abnormal skin signs, 

knowledge, beliefs and attitudes about melanoma and screening, delay behaviour and 

referral and treatment paths. 

Power calculations 

The response rate in the current case-control study was poor for controls in particular. More 

recent experience with another case-control study has shown that in New Zealand it is 

possible, using a different method of approaching potential participants now approved by 
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ethics committees, to achieve response rates of about 90% for cases and about 80% for 

controls. In the more recent case-control study, potential participants are approached by mail 

once, and for those who have not replied within a short time, this is followed up by a phone 

call. This process allows a detailed explanation of the study to be provided to potential 

participants and allows any questions and concerns the person has to be addressed 

immediately. It has been found to be very helpful, particularly for potential control subjects 

who usually have no vested interest in the disease under study, for interviewers to be able to 

explain how the subject's participation will help the project to achieve its aims, and to be able 

to emphasize again that no blood samples are to be taken. 

If we take power= 80%, a = 0.05 (2-sided), an estimate of exposure to deliberate skin 

screening in the general population = 35%, then to detect a relative risk of 0.6 for lethal 

melanoma, a sample size of about 350 cases of lethal melanoma and 350 controls, is required 

(405). 

There were over 1500 new cases of invasive malignant melanoma registered by the New 

Zealand Cancer Registry in 1996 (personal communication from the Cancer Registry), the 

most recent year for which provisional data are available. From this thesis it is estimated that 

approximately 50% (n = 750) of these would be classified as greater than 0.76mm depth and 

about 50% of these (n = 375) would be 1.5mm or more in depth. The ten-year survival rate of 

this particular subgroup of patients is not known, but it is expected to be about 60-70%. 

Therefore incident melanoma cases will need to be collected from all New Zealand for about 

three years and followed-up for ten years to accrue enough lethal cases of melanoma. 

8.4 Summary 

The public health approach to disease control, focussing on primary prevention and early 

detection (secondary prevention), is being considered in many countries including New 

Zealand. Early detection of melanoma is an approach to control that can have a relatively fast 

impact on mortality whereas primary prevention is a longer term goal. Whatever melanoma 

control programmes are introduced, they must be supported by extensive research data, both 

to determine the need and to measure the effect of the programmes in the short and long term. 

The success of early detection relies on the ability to detect thin tumours. This thesis has 

shown that many people examine their skin and that almost half the melanomas diagnosed are 

first noticed by the patient, but more work needs to be done on the accuracy and completeness 

of these examinations. In addition, it has been shown that GPs can diagnose skin lesions with 

reasonable accuracy, but more importantly, can recognize which lesions require biopsy. 
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The role of screening in melanoma control is still controversial. This case-control study, 

although not able to investigate the effect of skin screening on survival, showed evidence of a 

benefit from visual skin examinations. However, some of the results were. contradictory: there 

was no dose response for frequency or diligence of screening and the beneficial effect was not 

due to the removal of melanoma precursors. Thus the evidence of benefit from screening was 

more likely to be due to bias and incomplete control of confounding. It is possible that an 

extension of the current study or a new larger case-control study with at least ten years follow

up may be able to estimate the effect of screening on survival. However, if the biases inherent 

in a case-control study of screening are insurmountable, then only a large randomized 

controlled trial of melanoma screening will be able to put the controversy to rest. 

It is important that melanoma data is reliably collected and trends in the descriptive 

epidemiology of melanoma are reviewed regularly to ensure that early diagnosis and 

preventive measures are targeted appropriately and their effects monitored. About 50% of 

invasive melanomas were being diagnosed as thin lesions. The histological characteristics 

presented here support an increasing incidence rate of melanoma on a historical background of 

significant under-reporting and show evidence for the role of chronic sun exposure in 

melanoma aetiology. 
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Diagnosis of skin lesions survey. 

Multichoice items for the 12 cases suggesting the most likely possibilities for diagnosis, 

need for biopsy, appropriate management and decision for referral 

A. 

01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
** 

B. 

1. 
2. 
3. 

c. 

01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
** 

** 

On your clinical impression, the most likely diagnosis is: 

squamous cell carcinoma 
seborrhoeic keratosis 
melanoma 
solar keratosis 
dysplastic naevus 
normal mole 
basal cell carcinoma 
don't know 
none of the above, specify other: 

In your opinion, should the lesion be biopsied (either excisional or incisional) 
for pathological confirmation of the diagnosis? 

Yes 
No 
Don't know 

Assuming your initial diagnosis is correct, which of the following is the most 
appropriate management for this lesion? 

cryotherapy 
surgical excision 
radiotherapy 
curette with or without cautery or diathermy. 
topical5-fluorouracil 
no treatment - reassure patient 
no treatment - observe patient over time 
don't know 
a combination of ihe above, specify combination: 

none of the above, specify other: 

................................. 

D. Would you 

1 . manage the patient yourself? 
2. refer the patient to a specialist? 
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(use GP + 3 digit code of Rob) 

General practitioner survey questionnaire 

Name 

Address 

Phone 

(front page, to be removed and stored separately) 

Hello, this is Dr. Mary Jane Sneyd from the Dept of Preventive and Social Medicine at Otago 

University, could I please speak to Dr. _______ _ 

I am Dr. M J Sneyd from the Dept of Prev and Soc Medicine at Otago Med Sch. I am phoning 

to interview you for our melanoma project. Is this a convenient time to talk now? yes I no 

If no, when would be more convenient? 

Before we begin I'd just like to remind you that all information you give me will be confidential 

to the researchers involved in this project. Only summary results will be used in any report. 

Date of interview _____ _ 
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I 
GP Survey Questionnaire 

card: Da 
Date of interview ______ _ I I I 7 8 9 10 11 12 

We are mainly interested in obtaining a description of the range of screening and education practices undertaken 

by GP's. This information will enable us to better target our screening questions to the participants in our future 

study. We do not wish to criticize or influence your practising methods. 

Section A. 

Firstly I'd like to begin with some questions about screening. You might think of a screening 

examination as one in which the medical investigation does not arise from a patient request 

for advice on the specific complaint. Rather the aim is the early detection of asymptomatic 

disease, when treatment is most likely to be effective. 

1. Do you use a screening examination for any cancers in your 

practice? yeslnoldk 

If no, go to Q. 14 

If yes, which cancers? 

How do you screen for each of these cancers? (1 per line) 

2. Do you use a screening examination for melanoma in any way, 

including opportunistic screening? 

If no, go to Q. 14. 

If yes, go to Q. 3. 

yes I no I dk 

1J 116 

171 I 18 

191 I 120 

211 I 122 

023 
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ID: IL.....-.-..JL---l~..-1..-1 
3. (a) Whom do you screen , (b) how often do you screen these 

4. 

people, (c) how do you select people for screening and (d) what 

is your physical procedure for screening (what body parts do you 

examine)? 

(a) __________________ _ 

(b) _________________ _ 

(c) __________________ _ 

(d) _________________ _ 

Do you gather information as to whether patients have a family 

history of melanoma? yes I no- go to 0.5 

If yes, How do you define family history? 

If yes. Do you screen patients with a family history of 

melanoma? always I often I occasionally I never 

If yes, How do you screen these patients? 

Which parts of the body do you examine? 

How often do you screen these people? _______ _ 

24CD25 

26CD27 

281 I 129 

03o 
031 

032 

033 

034 

036 
037' 
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ID: .___I --'------'------'----l......-..-11 
5. Do you screen patients with a previous diagnosis of melanoma? 

always/ often/ occasionally/ never/ dk /no patient with melanoma 

If yes. how do you screen these patients? 

Which parts of the body do you examine? 

How often do you screen these people? --------___,. 

6. Do you screen patients with a history of dysplastic naevi ? 

always/ often/ occas/ never/ dk I no patient with dysplastic naevi 

If yes, how do you screen these patients? 

Which parts of the body do you examine? 

How often do you screen these people? ________ _ 

7. Do you screen any other groups of patients for melanoma? 

yes I no I dk 

If yes, specify which group(s) __________ _ 

How do you screen these patients? 

Which parts of the body do you examine? _______ _ 

How often do you screen these people? ________ _ 

038 

045 
046 

049 
Oso 
051 
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8. Do you perform opportunistic screening at all? yes I no I dk 

(Opportunistic means screening a patient when the opportunity 

arises such as during an examination for an unrelated disorder, 

but not actively inviting the patient for screening.) 

If yes, what makes you decide to examine the patient? 

9. If you make a diagnosis of melanoma in a patient do you screen 

the rest of the family? always I often I occasionally I never 

dont know I no patient with melanoma 

If yes, how do you screen these family members? 

Which parts of the body do you examine? 

How often do you screen these people? ________ _ 

10. If you have a patient with 'funny moles' do you examine the rest of 

the family? always I often I occasionally I never 

d k I no patient with dysplastic naevi 

If yes, how do you screen these family members? 

Which body parts do you examine? 

How often do you screen these people? ________ _ 

53 L..'-...L.----1---1,55 

056 

058 
059 

061 

062 
063 
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Section B. 

11. What year did you first start screening for melanoma? 19 __ 

12. Why did you start to screen for melanoma? ______ _ 

13. How many patients do you screen for melanoma per month?_ 

Is this figure 1. actual or 2. estimated? (circle one ) 

14. Are you aware of any evidence suggesting that screening for 

melanoma is of use? yes I no I dk (specify) 

15. Do you recommend self-screening or skin checks by a family 

member? 

READ- to everybody I never I to certain patients only (circle one) 

specify which patients ---------------

16. Is there any one feature or features you think part.icularly 

important in deciding whether or not a lesion is suspicious? 

64[TI65 

66o=J67 

68[TI69 
070 

75o=J76 
77o=J78 

079 
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17. What is your procedure for dealing with suspicious skin lesions? 

18. If you identify a suspicious skin lesion do you consider it is 

necessary to carry out a complete skin examination at that time? 

always I often I sometimes I never (circle one) 

Why (or why not) do you do the examination? _____ _ 

19. Do you do your own biopsies of suspicious lesions? 

always I often I sometimes I never (circle one) 

If yes, how do you do it? _____________ _ 

(shave, partial excision, complete excision, other) 

19 (a). Do you refer suspicious lesions for examination and biopsy? 

always I often I sometimes I never I dk (circle one) 

If yes, why or what sort of lesions do you refer? ____ _ 

If yes, to whom do you refer them? _________ _ 

20. If you decide not to biopsy or refer a lesion but observe it only, 

what would lead to that decision? 

never observe I dont know I or specify 

CARD: Dl 

013 
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how often and for how long would you observe? 

what would trigger you to change your management of the 

lesion? ____________________ _ 

Section C. 

21. Have you participated in a skin check day run by the Cancer 

Society? yes I no I dk 

If yes, what was your role? ____________ _ 

22. Have you been involved in any Cancer Society Campaign about 

melanoma? yes I no I dk 

specify ____________________ _ 

23. Have you been involved in any other work related to melanoma? 

yes /no /dk 

If yes, please specify _____________ _ 

Section D 

Now I'd like to ask some general questions about yourself and your practice. 

24. How old are you? 

25. Are you (1) male or (2) female? (circle one) 

26. Are you in a (1) group or (2) solo practice? (circle one) 

if group practice, how many GP's all together? 

27. What city or town is your practice in or nearest to? 

14LD15 

16LD17 

022 
23LD24 

25LD26 

027 

028 
29LD30. 

31LD32 
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28. Do you work (1) full-time or (2) part-time? (circle one) 

If part time, what full-time equivalent (FTE} ? as % 

29. How many patients do you see in ari average day? 

30. Do you have any further training in dermatology? yes I noldk 

If yes, please specify _____________ _ 

31. Does your practice have an age I sex register? yes I no ldk 

32. Does your practice have an up to date disease register? 

yes I no I dk 

33. In the last year have you had any patients with melanoma? 

yes I no ldk 

If yes - how many? 

34. Does your practice have an at risk register for any disorders? 

yes I no I dk 

If yes - for melanoma? yes I no I dk 

- for other skin cancers? yes I no I dk 

how do you define 'at risk'? 

35. Does your practice have a recall system for patients with 

melanoma? yes I no I dk 

·033 
34CD35 

36CD37 

03a 
039 

blank: 040 
041 

043 
44CD45 

046 
047 
048 

049 
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36. Does your practice have a recall system for patients with a family 

history of melanoma? yes I no I dk 

37. Does your practice have a recall system for patients with 

dysplastic naevi? yes I no ldk 

38. Does your practice have a recall system for patients with lots of 

naevi? yeslnoldk 

39. Does your practice have a recall system for other patients you 

consider to be at risk of melanoma? yes I no ldk 

If yes, which patients? 

Section E. 

40. What advice, if any, do you give your patients in general about 

melanoma? None or specify advice _____ _ 

41. What advice, if any, do you give patients with a family history of 

melanoma? none or specify advice 

42. What advice, if any, do you give patients with a previous 

diagnosis of melanoma? none or specify advice 

43. What advice, if any, do you give patients with dysplastic naevi? 

none or specify advice below 

Ds1 

Ds2 

Ds4 
Dss 

56 CD 57 

saLDsg 

63CD64 
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44. Do you have educational material about melanoma available for 

patients to borrow or read in the waiting room? 

no I dont know I or describe below 

45. Do you have educational material about melanoma available for 

your nurses? no I dont know I or describe below 

46. Have you yourself been involved in any talks, forums or other 

educational programmes about melanoma ? no I or describe 

47. Have you organised any educational programmes or talks about 

melanoma for your staff, (including nurses, receptionists) ? 

no I dont know I or describe below 

48. Have you organised any educational programmes or talks about 

melanoma for your patients? 

no I dont know I or describe below 

49. We would like to get some idea of how important a medical and 

public health problem you think melanoma is in New Zealand? 

Where would you rate it on a scale of 1 - 9 with 9 being an 

extremely important problem? 1 2 3 4 5 6 7 8 9 

How important do you think screening is for melanoma? 

Where would you rate it on the same scale? __ _ 

067 

069 

070 
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That is the end of the questionnaire. Thank you very much for 

participating in this survey. Are there any comments you wish to 

make? ________________________________________________ _ 

Interviewer comments : 

- check ID is on every page 

- check questionnaire is all filled in correctly 

- update spreadsheet 

- update address file if necessary 

- detach first page and file by ID 

- file questionnaire 

72CD73 

74CD75 
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Melanoma questionnaire - cases 

Name: -----------------

Address: ------------------

Phone: 

Hello, this is from the Dept of Preventive and Social Medicine at 

Otago University, could I please speak to _______ _ 

I am phoning to interview you for our skin disease study. Is this a convenient time to talk 

now? yes /no 

If no, When would be more convenient? 

Do you have the information pack and answer cards we sent you in front of you ? 

I'd just like to remind you that all information will be confidential. 

Some people are lucky enough to have dark, black, brown or asian skin and not have a risk of 

developing skin cancer. As their risk is so low we do not need to interview these people for 

this study. Do you have dark, or asian skin? yes I no 

To which ethnic group do you belong? (read out if necessary) 

I. Chinese 2.Indian 3.Maori 4.Polynesian 5.European/Pakeha 6.other ____ _ 

(Stop here if dark skinned and ethnic group 1-4. If any doubt go on with interview.) 

Case diagnosis date _______ _ 

Date of interview---------

(This page to be removed and stored separately) 
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Date of interview----------

For this questionnaire, circle all answers. Do not fill in the boxes. 

Sex or (Could I please confirm what sex you are) 1. male 2. female 

Ethnic group from front page 

SECTION A. KNOWLEDGE of SKIN CANCER 

I'd like to start with some questions about skin cancers. I'm asking about people in 
general, not you specifically. Please could you answer with a yes or no. 

Al.(a) Does having fair or red hair increase someones chance of getting melanoma? 1. yes 2.no 9. dk 

(b) Does getting sunburnt frequently increase someones chance of getting melanoma? 1. yes 2.no 9. dk 

(c) Does drinking a lot of alcohol increase someones chance of getting melanoma? 1. yes 2. no 9.dk 

(d) Does having a low vitamin intake increase someones chance of getting melanoma? 1. yes 2. no 9.dk 

(e) Does having an outdoor job increase someones chance of getting melanoma? 1. yes 2.no 9.dk 

(f) Does having pale or light skin increase someones chance of getting melanoma? 1. yes 2.no 9.dk 

(g) Does being a smoker increase someones chance of getting melanoma? 1. yes 2. no 9.dk 

A2. (a) Does it make any difference to how long one lives, if melanoma is treated in the early stages rather than 

the later stages? 1. yes 2. no 9. dk 

(b) How much difference does it make? 1. slight difference 2. some difference 3. a great difference 9. dk 
(read out answers if necessary) 

Now I'll ask about protection from skin cancer. 

015 
016 
017 
018 
019 
020 
021 

A3. What do you usually do to protect yourself from skin cancer? ( dont read list out )r--...---.----r--r---r--.., 

I 129 0. nothing 
1. avoid the sun 
2. wear suntan lotion or cream (typelbrand/SPF) --------
3. wear sunblock (typelbrand/SPF) ----------
4. wear a hat outdoors/slap 
5. cover up in the sun/slip 
6. examine your skin 
7. go to spot/skin check clinics 
8.other _________________ _ 

Prompt with 'anything else' until finished. If answer with sun lotion, get participant to differentiate between 
suntan lotion and sunblock if possible. 
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SECTION B. COLOURING AND SKIN REACTION 

This next section contains questions about your skin and hair colour and your reaction to 
sun. Please look at card 1 and use the answers from this card for the next few questions. 
The answers are never, sometimes, usually or always. 

Bl. When your skin is exposed to strong sunlight for the first time in summer without any protection, how 

often do you get sunburnt? 1. never 2. sometimes 3. usually 4. always 9. dk 

(if asked, suggest 1 hour duration) 

B2. When your skin is exposed to strong sunlight for the first time in summer without any protection, how 

often do you get tanned? 1. never 2. sometimes 3. usually 4. always 9. dk 

(if asked, suggest 1 hour duration) 

B3. When exposed to sun on your skin (other than face and hands) how often do you use a sunblock to protect 

yourself from burning? 1. never 2. sometimes 3. usually 4. always 9. dk 

Now, please look at card 2 and answer with a category from your card. 

B4. After being exposed to sunlight for a long time over several days without any protection how deep a tan do 

you get? 1. dark 2. moderate 3. mild 4. only freckled I no suntan 

Now I'd like to ask you about severe sunburn. 

BS. Have you ever been sunburnt enough to get blisters of any sort? 1. yes 2. no 9. dk 

If yes, go to B 6 If no, go to B 9 

B6. How many sunburns (enough to have blisters of any sort) have you had in the last year? 

B7. How about in the last 10 yrs? ____ _ 

BS. How about before the age of 20 years? _____ _ 

B9. Have there been any particular times or situations in your life where you have been exposed to excessive 

sunlight over a long time and been repeatedly sunburnt. (prompt if necessary - eg during war service?) 

explmn _____________________ ___ 

BlO. In the last year how many sunburns have you had that have caused pain for more than 2 days but nor-t -"""T---, 

I l3 blisters?-------

Bll. How about in the last 10 yrs? ____ _ I ks 
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Please get out card 3 and read out an answer from your card for the next 4 
questions. 

B12. Up to the age of 18 were your sport and leisure activities 

1. mainly outdoor 2. both indoor and outdoor 3. mainly indoor 

B13. Up to the age of 18 were your occupations or other usual daily activities 

1. mainly outdoor 2. both indoor and outdoor 3. mainly indoor 

B14. Mter 18 years old were your sport and leisure activities 

1. mainly outdoor 2. both indoor and outdoor 3. mainly indoor 

B15. After 18 years old were your occupations or other usual daily activities 

1. mainly outdoor 2. both indoor and outdoor 3. mainly indoor 

I'd like to ask you now about your hair, eye and skin colour. 

B16. What is the natural colour of your hair now? 

1. black 
3. light brown I mousey 
5. red I auburn 
7. white 

2. dark brown/brunette 
4. fair/blond 
6. grey 

B17. What was the natural colour of your hair as a teenager? 

1. black 
3. light brown 
5. red 
7. white 

BlS. What is the colour of your eyes? 
2. hazel 
4. grey 

2. dark brown/brunette 
4. fair/blond 
6. grey 

1. brown 
3. green 
5. blue 

B19. What is the colour of your skin? (Read out choices. Help with- in the middle of winter) 

1. dark 
3. medium 

2. olive/Mediterranean 
4. fair 

Please look at card 4. On it there are diagrams of freckles on a face. Which 
diagram is closest to the number of freckles on your face in summer? 

B20. 1. A 2. B 3.C 4.D 5.E 6.F 
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C. MOLE ASSESSMENT 

I'd like to ask you some questions about your moles now. You have been sent a sheet 
about your moles already. Have you filled this in? 
If yes, I'll read out the questions, if you could read out your answers to me please. 
If no, we'll go through it now then. Please get your. size guide from the front page of 
your information pack. 
(If this option is not practical arrange another time to phone for completed Section C and then carry on with 
rest of interview) 

Ct. How many moles in total on your right arm touch the sides of or are bigger than the 

smaller 2 mm circle? 
...-----., ...-----.Is 6 

C2. How many moles on your right arm are bigger than or touch the sides of the larger 5 mm 

circle? 

C3 (a) Do you have any other big moles >5mm on the rest of your body or legs? 

1. yes 2. no. 9 dk 

(b) If yes, how many of these do you have? ___ _ 

C4.(a) Does anyone else in your close family have big (>5mm) or unusual moles ? 

l.Yes 2.No 9.dk 

(b) If yes, How are they related to you? ____________ _ 

(code number 1st degree relatives) 

Please look at card 5 now. Look at the picture about moles. It is the one 

with diagrams of people from the back. Tell me which of these pictures is 

closest to how 'moley' you are. If you don't have many moles on your back 

but lots on your legs or arms, use the body part with the most moles as an 

estimate of your moleyness instead of the back as in the diagrams. 

CS. Moleyness measure from chart sent out 1. A(none) 2. B(few moles) 

3. C(mod number) 4. D(very many) 

...-----., .-----.Is s 
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D. FAMILY HISTORY 

This next section is about your family. I'd like to ask if anyone in your family has had 

any kind of skin cancer. I'll read out some family members: I am only interested in 

blood relatives. For each one please tell me if they have had skin cancer and if you 

know what sort of skin cancer it was. 

Dl. relative has relative histor~ of skin cancer diagnosis 

(a) mother 1. yes 2.no 9.dk 1. mel 2. nmsc 9.dk [1]67 
(b) father 1. yes 2.no 9. dk 1. mel 2. nmsc 9.dk 169 
(c) brother( s) 1. yes 2.no 1. yes 2.no 9. dk 1. mel 2. nmsc 9.dk ~2. 
(d) sister( s) 1. yes 2.no 1. yes 2.no 9.dk 1. mel 2. nmsc 9.dk ~5 

CARD [Q] ~ ID MEL .._I ----L-----I..---I-b6 

(e) children 1. yes 2. no 1. yes 2. no 9. dk 1. mel 2. nmsc 9. dk 

(f) anyone else in family 1. yes 2. no 9. dk 1. mel 2. nmsc 9. dk 

D2.(a) Have you had a friend with skin cancer? 1.yes 2.no 9.dk 

(b) If yes, what sort of skin cancer was it? 1. mel 2. nmsc 9. dk 
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E. DEMOGRAPHIC DETAILS 

I'd like to ask some general questions about yourself now. 

El. What is your date of birth? ______ _ 

E2. What is your marital status? 

1. married I de facto 2. divorced I separated 3. single 4. widowed 

E3. What is the highest level of education you have reached? 

1. primary school (to form 2) 4. UE I Bursary I HSC 

2. secondary school 3rd or 4th form 5. Trade certificate or diploma 

3. School Certificate (5th form) 6. University I Polytechnic degree or diploma 

E4. What is your occupation? (in detail) (If housewife gives husband's occupation, if student give father's). 

E5. (a)Where were you born? 1. NZ (specify)--------

2. Nth EuriUK 3. Sth Eur 4. Asia 5. Africa 6. Australia 7. other _____ _ 9.dk 

(b) If not born in NZ, what year did you arrive? ____ _ 

I'd like to ask you now about where your parents and grandparents were born. 

E6.(a) In which country was your mother born? 

06 1. NZ 2. Nth Eur/UK 3. Sth Eur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(b) In which country was your mother's mother born? 

027 1. NZ 2. Nth Eur/UK 3. Sth Eur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(c) In which country was your mother's father born? 

028 1. NZ 2. Nth Eur/UK 3. Sth Eur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(d) In which country was your father born? 

029 l.NZ 2. Nth Eur/UK 3. Sth Eur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(e) In which country was your father's mother born? 

Do l.NZ 2. Nth Eur/UK 3. Sth Eur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(f) In which country was your father's father born? 

031 1. NZ 2. Nth Eur/UK 3. Sth Eur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 
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MEDICAL HISTORY & DELAY BEHAVIOUR 

(Cut off dates- for N/M, BOP andHB is 1 July 1992: for Mana/Wang is 1 April1993) 
At this point I need to ask about your history of skin disease. You had a skin lesion 

removed from your in 19_ .Could you please tell me what 
sort of skin lesion it was? 

*E7(a) Other than this ?melanoma on your _____ in _____ (mth/yr), have 

you ever had a (another) melanoma diagnosed? 1. yes 2. no 9. dk 

If no, go to E9. 

(b) If yes, How many have been removed in total _______ ? .ITJ34 

E9(a) Other than your ?melanoma have you ever had a spot or mole or other cancer on your 

skin removed? 
ljyes, go on 

1. yes 2. no 9. dk 
lfno, go to Ell(a) 

(b) How many have been removed------- ? 

ElO. If we start with the most recent one to be removed-
date diagnosis 

____ (year) l.mel2.nmsc 3.mole 4.other 

(a) spot 1 

(b) spot 2 

(c) spot 3 

where on your body was it? 

Ell(a). Do you attend your GP regularly for any reason? 1. yes 2. no 

lfyes, (b) For what reason do you do this? 

E12(a). Do you attend a Specialist regularly for any reason? 1. yes 2. no 

lfyes, (b) What sort of specialist do you see? 
If other mel is before cutoff date terminate interview & go to pg 23; if btwn cutoff & index dates 

* 
stop here & go to pg 23, but advise will continue after checking details. 
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I'd now like to ask a few questions about your ?melanoma diagnosed in 

(mthlyr). Firstly if you could remember back to when your 
?melanoma was first noticed. I want to discuss this time with you now. 

Fl. Who was the very first person who noticed something wrong? 

1. yourself------> section F, below 
3. spouse -------> section G below 
5. child-------> section G below 
7. friend-------> section G below 

2. GPidoctor ------>section H, pg 10 
4. parent------> section G below 
6. sibling ------> section G below 

8. other -------> section G below 
(other health professional ------> section H, pg 10) 
(If skin/spot check clinic-------> Section J, pg 11) 

Section F - self detection 

F2. What were you doing when you first noticed something wrong? 

F3. What made you think something was wrong? (prompt- anything else) 
0. (change) colour 5. (red/inflammation) in surrounding skin 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
3. (become) raised above skin 8. other-------------
4. (change) in surface (bleed/crusty) 9. dk 

F4. When did you first notice something wrong? _______ (monthlyr) 

go to section K, pg 12 

Section G - spouse I friend I child I sibling detection 

Gl. What made them think something was wrong? (prompt- anything else) 
0. (change) colour 5. (red/inflammation) in surrounding skin 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
3. (become) raised above skin 8. other-------------
4. (change) in surface (bleed/crusty) 9. dk 

G2. What were you doing when they noticed it? 

------------------------------------~12 
G3. When was it first noticed? _________ (,month/year) 

go to section K, pg 12 
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Section H - GP I consultant I other health worker detection 

Hl. The day your doctor noticed your ?melanoma, had you gone to him/her specifically for a 

skin problem? 1. yes 2. no 9. dk 

H2. What exactly had you gone to him/her for?------------

H3. What date was this?----------- (month/year) 

H4. Did you ask your doctor to examine your skin? 1. yes 2. no 9. dk 

If no, go to H. 5 
If yes, go to H. 6 

CD19 

H5. Did your doctor (specialist etc) suggest he/she examine your skin? l.yes 2.no 9. dk 

lfyes, go to H. 6 
If no, go to H 7 

H6. Which parts of your skin were examined? 

1. chest/abdomen 
4. scalp/neck 
7. spot only 

2. face 
5. back/buttocks 
8. all of it 

0. other _________ _ 

3. arms/hands 
6. legs/feet 
9. dont know 

H7. What was your doctor (specialist etc ) doing when he/she saw your spot? 

_______________________________ CD33 
HS. Had you noticed something wrong with this spot before you went to your doctor 

(specialist etc) ? · 

1 yes 2 no 9 dk 

lfyes go to section K, pg 12 
If no, go to section L, pg 13 
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Section .I - Spot/skin check detection 

Jl. What made you decide to attend the spot/skin check clinic? 

o=J36 
J2. Which parts of your skin were examined by the doctor at the spot check? 

1. chest/abdomen 
4. scalp/neck 

2. face 3. arms/hands 
6. legs/feet 

~, lr--.---'1.--r------1r---!l2 
7. spot only 

5. back/buttocks 
8. all of it 

0. other _________ _ 
9. dont know 

J3. What were you advised to do?-----------------

________ 0044 
J4(a). Were you advised to see another doctor about the spot? 1. yes 2. no 9. dk 

(b) If yes, How? 1. by word of mouth or 2. letter or 3. other _____ ? 

J5(a). Have you done this? 1. yes 2. no 

(b) If yes, How long after the clinic did you do this?-:----:---~-
(code as days) 

045 
046 
047 

I I 1so 

J6. Had you noticed something wrong with the spot before you went to the spot check clinic? 

1. yes 2. no 9. dk 

Go to section L, pg 13 
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Section K 

Kl. How worried were you that it might be something serious? 

1. very 
2. moderately 
3. slightly 
4. not at all 

K2(a). Having noticed something was wrong, did you discuss the problem with anybody 

before going to a doctor or spot clinic? 1. yes 2. no 9. dk 

lfno, go to K4. 

(b) If yes, Who did you discuss it with? 

4 parents 
5 siblings 

1 spouse 
2 children 
3 friend 6. other-------------

K3. What did they advise you to do? 

K4. What finally made you consult a doctor about the problem? 

KS. The first time a doctor saw the spot had you gone to the doctor specifically about the spot 

or for something else? specify------------------ [TI65 
K6. When you contacted the doctor did you have any idea what the problem might be? 

K7. What health professional did you first consult? 

1. GP 2. nurse 3. physiotherapist 4. specialist doctor 5. skin clinic 6. other ___ _ 067 
._____.I..._____.IL...--....1-L KS. What date was this? _____ (month/year) 

K9. How long was that after you first noticed something wrong?----,--- (weeks) 

KlO. Was there anything that stopped you seeking advice earlier? 

0..___1 L...-.-.-~4 

go to Section L, pg 13 CARD [Q] [iJ Id MEL L-1 ___.,_.........____.___,106 
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Section L 

Ll.(a) Did you already have a spot I mole at the place this ?melanoma started? 1. yes 2. no 9. dk 

If yes, go to part (b) If no or dont know, go to L 2 

(b) How long had you had this spot? (probe to get answer) 

01. >= 20 years 04. 1- < 5 years 07. long time but can't be exact 
02. 10- <20 years 05. 1 mth- < 1 year 
03. 5 - <10 years 06. < 1 mth 09. don't know 

,~r------r-----..---.,14 
(c) How did the spot I mole change? (don't read out- prompt 'anything else') _ _ 

0. (change) colour 5. (red/inflammation) in surrounding skin 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
3. (become) raised above skin 8. other,--------------
4. (change) in surface (bleed/crusty) 9. dk 

Go to L3. 

L2. What was different about this new spot/mole? (don't read out- prompt 'anything else') ~...I _ __.__---'L---..L---L---1,19 
0. (change) colour 5. (red/inflammation) in surrounding skin 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
3. (become) raised above skin 8. other-----------
4. (change) in surface (bleed/crusty) 9. dk 

L3. What colour(s) was your ?melanoma? 
1. black 
2. brown 
3. grey 

4. blue/mauve/It purple 
5, red/pink 
6. pale/white/no colour 

L4. Where on your body was your ?melanoma ? 
01. face 02. scalp 
04. chest 05. back 
07. leg 08. arm 
10. foot 11. groin 

LS. How difficult was it to see your ?melanoma yourself? 
1. couldn't see it I very difficult 2. quite difficult 

If L5 = 1, go to section M, otherwise continue with L6. 

9.dk 

03.neck 
06. abdomen 
09.hand 
12. buttocks 

3. not difficult I easy 

I just have to go over the signs of your ?melanoma once more. 

L6. Was your ?melanoma 
0. dark/black 
2. greater than 5mm diameter 
4. have indistinct/irregular edges 
6. itchy/painful 

(read out & circle positive replies) 
1. a mixture of colours 
3. assymetricaVodd in shape 
5. bleed/oozing/crusty 
7. red around the spot 8. other----------

L7. Did your ?melanoma (read out & circle positive replies-change impt) ,___..._ _ _._ _ ___._ __ .__ _ _._ _ _.__--L:J,38 
0. (change) colour 5. (red/inflammation) in surrounding skin 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
3. (become) raised above skin 8. other-----------
4. (change) in surface (bleed/crusty) 9. dk 

go to Section M, pg 14 
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I'd like to ask you again about what happened after your spot was first discovered. 

CARD [Q] ~ ID MEL r-..;.1 =-..-.....---.----.l6 
(Stop after definitive excision.) 

Section M 
Who was the doctor you 
1st consulted? 
(check one only) 

M1. (1) GP 
(2) dermatologist 
(3) skin clinic 
(4) surgeon 

1(5)"I 
M2. About how long 
was that after you first rnoi::? 
(weeks) 

M3. Date 

OOmth 

00yr14 
M 4 • What did the 
doctor do? 

(1) reassure 
(2) watch/advise 
(3) local skin Rx 

(4) biopsy 
(5) organised excision 
(date) _____ _ 
(6) referral 
(7) other 
9)dk 

L......,............J .......... ...........Jmth 

LDyr20 
MS. Referral to: 
(1) another GP 
(2) dermatologist 
(3) surgeon 

r
4)l 

Who was the 2nd doctor 
you consulted? 
M6.(1) same GP 
(2) another GP 
(3) dermatologist 
( 4) skin clinic 
(5) surgeon 

r6)oi 
M7. This Visit: 
(1) follows from referral 
(2) patient initiated 
~initiated 

u23 
MS. How long was this 
since your last 
consultation? 

CIJ026 
(weeks) 

M9. Date 

OOmth 

00yr30 
M 1 0. What did this 
doctor do? 
(1) reassure 
(2) watch/advise 
(3) local skin Rx 

(4) biopsy 
(5) organised excision 
(date) _____ _ 
( 6) referral 
(7) other 

tEmili 
LDyr36 
M11. Referral to: 
( 1) another GP 
(2) dermatologist 
(3) surgeon rlol 

Who was the next doctor 
you consulted? 
M12.(1) same GP 
(2) another GP 
(3) dermatologist 
(4) skin clinic 
(5) surgeon Mer 
U3s 
M13. This Visit: 
(1) follows from referral 
(2) patient initiated 
~initiated 

u39 
M14. How long was 
this since your last 
consultation? 

00042 
(wks) 

M15. Date 

OOmth 

00yr46 
M 16. What did this 
doctor do? 
( 1) reassure 
(2) watch/advise 
(3) local skin Rx 

(4) biopsy 
(5) organised excision 
(date) _____ _ 
(6) referral 
(7) other 

rnmili 
I I lyr52 
M17. Referral to: 
(1) another GP 
(2) dermatologist 
(3) surgeon 

rll 
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Who was the next doctor 
you consulted? 
MlS.(l) same GP 
(2) another GP 
(3) dermatologist 
(4) skin clinic 
(5) surgeon 

(ll 
M19. This Visit: 
(1) follows from referral 
(2) patient initiated 

r3)Dr[ared 

M20. How long was 
this since your last 
consultation? 

00011 
(wks) 

M21. Date 

OOmth 

OOyrlS 

M22. What did this 
doctor do? 
(I) reassure 
(2) watch/advise 
(3) local skin Rx 

(4) biopsy 
(5) organised excision 
(date) _____ _ 
( 6) referral 
(7) other 

EEmili 
ITJyr21 
M23. Referral to: 
(1) another GP 
(2) dermatologist 
(3) surgeon (l oili[ 

Who was the next doctor 
you consulted? 
M24.(1) same GP 
(2) another GP 
(3) dermatologist 
( 4) skin clinic 
(5) surgeon 

(l oilic 
M25. This Visit: 
(1) follows from referral 
(2) patient initiated f22Rl initiated 

u24 
M26. How long was 
this since your last 
consultation? 

OITJ27 
(wks) 

M27. Date 

OOmth 

00yr31 
M28. What did this 
doctor do? 
( 1) reassure 
(2) watch/advise 
(3) local skin Rx 

(4) biopsy 
(5) organised excision 
(date) _____ _ 
( 6) referral 
(7) other 

rnmili 
ITJyr37 
M29. Referral to: 
( 1) another GP 
(2) dermatologist 
(3) surgeon 

r4ll 
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CARD [Q] [§] ID MEL .__I __.____._____,a_b6 
Who was the next doctor 
you consulted? 
M30.(1) same GP 
(2) another GP 
(3) dermatologist 
( 4) skin clinic 
(5) surgeon t6)o1: 
M31. This Visit: 
(1) follows from referral 
(2) patient initiated 

t3)lli r·red 

M32. How long was 
this since your last 
consultation? 

00043 
(wks) 

M33. Date 

OOmth 

00yr47 
M 3 4 • What di,d this 
doctor do? 
( 1) reassure 
(2) watch/advise 
(3) local skin Rx 

(4) biopsy 
(5) organised excision 
(date) _____ _ 
( 6) referral 
(7) other 

rnmili 
I I I yr 53 

M35. Referral to: 
(1) another GP 
(2) dermatologist 
(3) surgeon 

t
42l 

Who was the next doctor 
you consulted 
M36.(1) same GP 
(2) another GP 
(3) dermatologist 
(4) skin clinic 
(5) surgeon 

t6ll 
M37. This Visit: 
( 1) follows from referral 
(2) patient initiated 

[3)D'C"'•d 

M38. How long was 
this since your last 

00059 
(wks) 

M39. Date 

OOmth 

00yr63 
M 4 0. What did this 
doctor do? 
( 1) reassure 
(2) watch/advise 
(3) local skin Rx 

(4) biopsy 
(5) organised excision 
(date)--:------
( 6) referral 
(7) other 

EEmili 
ITJyr69 
M41. Referral to: 
(1) another GP 
(2) dermatologist 
(3) surgeon 

1(
42l 
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M42(a) Since your ?melanoma, does your GP regularly check your skin? 

1. yes 2. no 3. dx too recent 4. patient not returned 
5. GP not requested visit 6. not returned NOS 9. missing 

lfyes, (b) How often? 1. mthly-3 mthly 
3.annually 

2. 6 mthly 
4. once or twice 9.dk 

M43(a). Since your ?melanoma was diagnosed in (mth/yr) _____ has your GP 

checked the site of the ?melanoma ?1. yes 2. no 3. dx too recent 4. patient not returned 

5. GP not requested visit 6. not returned NOS 9. missing 

lfyes, (b) How often? 1. mthly-3 mthly 

3.annually 

2. 6 mthly 

4. once or twice 9.dk 

M44(a). Since your ?melanoma , has your GP ever done a complete skin check or skin exam 

with you mostly undressed? 1. yes 2. no 3. dx too recent 4. patient not returned 
5. GP not requested visit 6. not returned NOS 9. missing 

lfyes, (b) How often? 1. mthly-3 mthly 
3.annually 

2. 6 mthly 
4. once or twice 9.dk 

M45(a). Apart from your ?melanoma in (mth/yr) _______ has anything else 

suspicious been found by your GP? 1. yes 2. no 8. NA 9. dk 013 
(b) lfyes, What was it? 1. nmsc 

3. mole 
8. other ____ _ 

2. melanoma 
4. scar I excision site 
9. dk 

(c) What was done about it?---------------------

0]15 

M46. What advice has your GP given you about your ?melanoma , your moles and sun 
exposure? (prompt 'anything else'- circle all positive replies) 

0. nothing 
2. wear suntan lotion or cream/sunblock/slop 
4. cover up in the sun/slip 
6. regular spot or skin checks/skin clinics 
8. other ______________ _ 

1. avoid the sun 
3, wear a hat outdoors/slap 
5. examine your skin 
7. tell Dr if notice any problems 

M47(a) Since your ?melanoma , does your specialist regularly check your skin? 

l.yes 2.no 3. dx too recent 8. NA (no specialist) 9. dk 
If NA, go to M50. 
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2. 6 mthly lfyes, (b) How often? 1. mthly-3 mthly 
3. annually 4. once or twice 9.dk 

(c) What body part(s) does he/she look at? ===1=1==129 
1. chest/abdomen 
4. scalp/neck 
7. spot only 

2. face 
5. back/buttocks 
8. all of it 

0. other----------

3. arms/hands 
6. legs/feet 
9. dont know 

M48(a). Since your ?melanoma , has your specialist ever done a complete skin check or skin 

examination with you mostly undressed? 

(b) Ifyes, How often? 1. mthly-3 mthly 
3. annually 

1.yes 2. no 9.dk 

2. 6 mthly 
4. once or twice 9.dk 

M49. What advice has your specialist given you about your ?melanoma , your moles and sun 

exposure? (prompt 'anything else'- circle all positive replies) 

0. nothing 
2. wear suntan lotion or cream/sunblock/slop 
4. cover up in the sun/slip 
6. regular spot or skin checks/skin clinics 
8. other---------------

1. avoid the sun 
3. wear a hat outdoors/slap 
5. examine your skin 
7. tell Dr if notice any problems 

MSO. Can !just confirm what treatment you have had from GP and specialist and hTpi~? 

1. surgical removal by GP D 0039 
2. surgical removal as hospital outpatient 
3. surgical removal as hospital inpatient 
4. drug treatment (chemotherapy) 
5. X-ray treatment (radiotherapy) 
6. surgical removal by specialist (not in hospital) 8. other 

MSl(a). Before your ?melanoma was diagnosed had you heard any publicity about the 

dangers of moles? 1. yes 2. no 9. dk 

(b) If yes, Is there any source of publicity that you remember particularly? (circle all 
replies) 

1. TV 
4. posters/pamphlets 
7. 3 or more of above 

2. radio 3. newspapers/magazines 
5. family I friend 6. other _____ _ 

M52. Did this publicity help identify your spot as a possible problem? 

1. yes 2. no 3. NA (didn't identify it myself) 9.dk 

M53. Did this publicity affect your decision to see a doctor about the problem? 
(prompt 'In what way did it affect your decision' if not spontaneous) 

1. encourage 2. discourage 3. no effect 4. NA (unaware of problem) 9. dk 
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Now I'd like you to think back to the time before you had your skin cancer 

diagnosed. Firstly I'd like to start with some questions about you yourself 
examining your skin. 

index date _________ _ 

Section N 

Nl. In the 2 yrs before your ?melanoma (2 yrs before ______ ) had you ever 

casually checked your skin for changes which could be cancer? 1. yes 2. no 9. dk 

N2. In the 2 yrs before your ?melanoma had you ever deliberately and purposefully checked 

your skin for changes which could be cancer? 1. yes 2. no 9. dk 

If no, go to N5 

N3. Were there any particular times or occasions you did a deliberate/purposeful skin exam? 

explrun _______________________ __ 
,...---,1 ...-----.,5 5 

N4. How often did you do this? 1. >=weekly 2. 12 (monthly)- 51 times/year 
3. 4-11 times per year 4. 1 - 4 times per year 
5. <once per year 

Go toN6. 

NS. In the 5 yrs before your ?melanoma had you deliberately and purposefully checked 

your skin for changes which could be cancer? l.yes 2.no 9.dk 

If no or dont know, go to N9( a) 
If yes, go to N6. 

N6.What parts of the body did you examine?( circle all mentioned) 
1. chest/abdomen 2. face 3. arms/hands 
4. scalp/neck 5. back/buttocks 6. legs/feet 
7. spot only 8. all of it 9. dont know 
0. other __________ _ 

N7. When you did a skin examination, what were you looking for? 
(prompt 'anything else') 
0. (change) colour 
1. (change) in size 
2. (change) shape/irregular edges 
3. (become) raised above skin 
4. (change) in surface (bleed/crusty) 

5. (red/inflammation) in surrounding skin 
6. (change) in sensation (itch/pain) 
7. got smaller/disappeared and came back 
8. other----------
9.dk 
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N8(a). Did you deliberately check any of your "difficult to see" areas of skin (back, under 

arms, neck, scalp) for changes which could be skin cancer? 

(b) Which ones? (circle all mentioned) l.back 
3.neck 

(c) If yes, how did you do this? 
(don't prompt) 

1. by touch 
3. 

1. yes 2. no 9. dk 

2.under arms I 
4.scalp 

2. with a mirror 
8. other _____ _ 

N9(a). Over the 2 yrs before your ?melanoma was diagnosed did you have any spots or 

moles which you watched for possible skin cancer changes? 1. yes 2. no 9. dk 

(b) If yes, where were they? 

1. chest/abdomen 
4. scalp/neck 
7. spot only 

2. face 
5. back/buttocks 
8. all of it 

3. arms/hands 
6. legs/feet 
9. dont know 

CARD [Q] ~ ID MEL I 

0. other-----------

NlO(a). Has anyone taught you how to do a skin examination? 1. yes 2. no 9. dk 

(b) If yes, Who was it? 1. GP 2. specialist 3. nurse 4. other _____ _ 

Nll. Since the diagnosis of your ?melanoma in ______ (mth/yr) have you 

deliberately and purposefully examined your skin for cancer? 1. yes 2. no 9. dk 

If yes, go to Nl2. lfno, go to Nl3 

N12. When you examine your skin now, what are you looking for? 
(prompt with 'Anything else'?) 
0. (change) colour 5. (red/inflammation) in surrounding skin 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
3. (become) raised above skin 8. other ________ _ 

4. (change) in surface (bleed/crusty) 9.dk 

Nl3(a). Apart from your ?melanoma in ______ (mth/yr) have you ever found 

anything on your skin that concerned you? 

(b) If yes, what was it? 1. nmsc 
3. mole 
8. other ____ _ 

1. yes 2. no 9. dk 

2. melanoma 
4. scar I excision site 
9. dk 

(c) What did you do about it? 1. shown to specialist 2. shown to GP 3. other ___ _ 
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Section P 
Now I'd like to ask about your spouse I partner or other family member 

checking your skin for you. 

Pl. Do you live with someone who could do this skin exam for you? 1. yes 2. no 

lfno, go to section Q, pg 21. 

P2. In the 2 yrs before your ?melanoma had your partner ever deliberately and pumosefully 

checked your skin for changes which could be cancer? 1. yes 2. no 9. dk 

lfno, go to P5 
P3. Were there any particular times or occasions they did a deliberate/pumoseful skin exam? 

explain------------------------
r----11 r----168 

P4. How many times in total had they done this deliberate skin examination in the 2 years 

before your ?melanoma ? ___ _ [030 
Go to P6. 

PS. In the 5 yrs before your ?melanoma had your partner deliberately and pumosefully 

checked your skin for changes which could be cancer? l.yes 2.no 9.dk 

If no or dont know, go to P8( a) 
lfyes, go to P6 

P6. What parts of the body were examined? (circle all mentioned) 
1. chest/abdomen 2. face 3. arms/hands 
4. scalp/neck 5. back/buttocks 6. legs/feet 
7. spot only 8. all of it 9. dont know 
0. other--'-----------

P7(a). Was anything found that concerned you or the person examining you? 

Ijyes, (b) What was it? 2. melanoma 

1.yes 2.no 

1. nmsc 
3. mole 
8. other ____ _ 

4. scar I excision site 
9.dk 

lfyes, (c) What did you do about it?--------------

I 

PS(a). Over the 2 yrs before your ?melanoma was diagnosed did you have any particular 

mole(s) which your partner or family watched for possible cancer? 1. yes 2. no 9. dk 

(b) If yes, where were they? 

1. chest/abdomen 
4. scalp/neck 
7. spot only 

2. face 
5. back/buttocks 
8. all of it 

O.other ___________ __ 

3. arms/hands 
6. legs/feet 
9. dont know 



A392 

ID:MELI 
Section 0 

Now I'd like to ask about your GP, nurse or other doctor examining your 

skin. 

(Include skin exam of any part as skin exam but make sure body parts ( Q4) is filled in.) 

Ql. In the 2 yrs before your ?melanoma (2 yrs before _____ ) had your GP, nurse or 

other doctor done a skin exam for cancer? 1. yes 2. no 9. dk 

lfyes, go to Q2 lfno, go to Q3 

Q2. How many times had it been done in the 2 yrs before your ?melanoma ? __ 

Go to Q4. 

Q3. In the 5 yrs before your ?melanoma (5 yrs before _____ ) had your GP, nurse 

or other doctor examined your skin for possible cancer ? 

If no or dont know, go to Section R, pg 22 

lfyes, go to Q.4 

Q4. What parts of your body were examined? 

1. chest/abdomen 
4. scalp/neck 
7. spot only 

2. face 
5. back/buttocks 
8. all of it 

0. other----------

3. arms/hands 
6. legs/feet 
9. dont know 

1. yes 2. no 9. dk 
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Section R 

I'd like to ask about other ways of checking your skin now. 

Rl. Before your ?melanoma was diagnosed had you ever attended a public skin or spot check 

day or clinic? 

If no, go toR 7 
lfyes, go toR 2 

1. yes 2. no 9. dk 

R2. What month and year was this ? ___________ _ 

R3. What parts of the body were examined? 

1. chest/abdomen 
4. scalp/neck 
7. spot only 

2. face 
5. back/buttocks 
8. all of it 

0. other----------

3. arms/hands 
6. legs/feet 
9. dont know 

R4. What clothes did you have to take off? (if necessary prompt with answers) 

,.------.,1 lr---.---..------.---...--.~ 6 

1. none 6. jersey I sweatshirt 
2. to expose spot only 7. socks I shoes 
3. shirt /top /blouse 8. everything 
4. bra I underpants 9. cant remember I dk 
5. trousers I skirt I tights 

RS(a). Was anything unusual found on your skin? 
lfno, go to R6. 

(b)lfyes, What was suggested you do about it? 

(c) Have you done this? 

1. yes 2. no 9. dk 

1. yes 2. no 9. dk 

(d) If no, Is there any particular reason why not? _________ _ 

R6. Why did you decide to attend a skin check day? 

[TI14 
R7. Before your ?melanoma was diagnosed had you ever attended a workplace skin or spot 

check day or clinic? 1. yes 2. no 9. dk 
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Section S 

Now I'd like to ask whether you do anything to examine other people for skin 

cancer. 

Sl. Have you ever examined the skin of friends or family members for signs of skin cancer? 

1. yes 2. no 9. dk 

Ifyes, go to S2 

lfno, go to end section below. 

82. How many times have you done this in the last year? 

1. zero 2. 1-5 times 

3. 6-12 times 4. more than 12 times 

S3(a). Have you ever found an unusual spot on their skin? 

1. yes 2. no 9. dk 

(b) If yes, what did you do about it? 

----------------------------------------------------------------------------------------------------------------

That is the end of the questions I have to ask you. 

Thank you very much for your help in filling out this questionnaire. 

Do you have any questions or comments? ------------------

Would you be willing to give me permission to look up your medical records to verify the 

dates of your skin examinations and the exact treatment of your ?melanoma . I would only 

seek information about your ?melanoma. I would not seek information about any other 

medical problems you might have. ------------- 1. yes 2. no 

Comments-
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Skin disease and screening questionnaire-population 

Name: ------------------------------------

Address: ------------------

Phone: 

Hello, this is ----------from the Dept of Preventive and Social Medicine 

at Otago University, could I please speak to----------------

I am phoning to interview you for our skin disease study. Is this a convenient time to talk 

now? yes I no 

If no, when would be more convenient? 

Do you have the information pack and answer cards we sent you in front of you ? 

I'd just like to remind you that all information will be confidential. 

Some people are lucky enough to have dark, black, brown or asian skin and not have a risk 

of developing skin cancer. As their risk is so low we do not need to interview these people 

for this study. Do you have dark, or asian skin? yes I no 

To which ethnic group do you belong? (read out if necessary) 

!.Chinese 2.Indian 3.Maori 4.Polynesian 5.European!Pakeha 6.other ________ _ 

(Stop here if dark skinned and ethnic group 1-4. If any doubt go on with interview.) 

Date of interview -------------------

(This page to be removed and stored separately) 
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Date of interview ______ _ 

m:Ol DDDDo6 
DDDDDD12 

For this questionnaire, circle all answers. Do not fill in the boxes. 

Sex (or could I please confirm what sex you are ) 1. male 2. female 

Ethnic group from front page 

A. KNOWLEDGE of SKIN CANCER 

I'd like to start with some questions about normal skin moles. Please look at card 1. 
For each of the following statements I'd like you to answer with never, sometimes, 
usually or always as written on your card. 

1. 2. 3. 4. 9 

Al.(a) How often are normal moles hairy? never I sometimes I usually I always ldk 

(b) How often are normal moles painful? never I sometimes I usually I always ldk 

(c) How often are normal moles red and itchy? never I sometimes I usually I always ldk 

(d) How often do normal moles bulge from the skin? never I sometimes I usually I always ldk 

(e) How often do normal adult moles grow bigger? never I sometimes I usually I always ldk 

(f) How often are normal moles black? never I sometimes I usually I always ldk 

Now look at card 2 please. I'd like you to answer the next questions with very 
unlikely, unlikely, likely or very likely as written on card 2. 

A2. (a) If you had a mole which was growing obviously larger how likely would you be to seek medical 

advice? 1. v. unlikely 2. unlikely 3. likely 4. v. likely 9. dk 

(b) If you had a mole which kept bleeding how likely would you be to seek medical advice? 

1. v. unlikely 2. unlikely 3. likely 4. v. likely 9. dk 

(c) If you had a mole which was changing colour how likely would you be to seek medical advice? 

1. v. unlikely 2. unlikely 3. likely 4. v. likely 9. dk 

(d) If you had a mole which was getting painful or red and itchy how likely would you be to seek medical 

advice? 1. v. unlikely 2. unlikely 3. likely 4. v. likely 9. dk 

(e) If you had a mole which was new, and had not been there before, how likely would you be to seek 

medical advice? 1. v. unlikely 2. unlikely 3. likely 4. v. likely 9. dk 

(f) If you had a mole which was growing hairs how likely would you be to seek medical advice? 

1. v. unlikely 2. unlikely 3. likely 4. v. likely 9. dk 
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(g) If you had a mole which was becoming raised or lumpy, how likely would you be to seek medical 

advice? 1. v. unlikely 2. unlikely 3. likely 4. v. likely 9. dk 

A3. Could you please tell me what a melanoma is? 

Prompt with 'what else can you tell me about them'? (list all mentioned) 

If no idea at all go to AB. 

A4. What does a melanoma look like? (list all mentioned) 

Now I'd like to ask some questions about melanoma and other skin cancer. I'm asking 
about people in general, not you specifically. Please look at card 1 again. Answer 
with never, sometimes, usually, always as before. 

AS. How often does a melanoma start in ....... ? 1 2 3 4 9 

(a) a freckle never I sometimes I usually I always ldk 

(b) a wart never I sometimes I usually I always ldk 

(c) a mole present for many years never I sometimes I usually I always ldk 

(d) normal skin never I sometimes I usually I always ldk 

(e) a mole which has grown in the last few weeks never I sometimes I usually I always ldk 



A398 

ID:POPOOOO 
For the next set of questions, please could you answer with a yes or no. 

A6. Does .... 

(a) having fair or red hair increase someones chance of getting melanoma? 1. yes 2. no 9.dk 

(b) getting sunburnt frequently increase someones chance of getting melanoma? 1. yes 2. no 9.dk 

(c) drinking a lot of alcohol increase someones chance of getting melanoma? 1. yes 2.no 9.dk 

(d) having a low vitamin intake increase someones chance of getting melanoma? 1. yes 2.no 9.dk 

(e) having an outdoor job increase someones chance of getting melanoma? 1. yes 2.no 9.dk 

(f) having pale or light skin increase someones chance of getting melanoma? 1. yes 2. no 9.dk 

(g) being a smoker increase someones chance of getting melanoma? 1. yes 2.no 9. dk 

A7. (a) Does it make ani difference to how long one lives, if melanoma is treated in the early stages rather 

than the later stages? 1. yes 2. no 9. dk 

(b) How much difference does it make? l.slight difference 2.some difference 3.a great difference 9.dk 
(read out answers if necessary) 

Now I'll ask about protection from skin cancer. 

AS. What do you usually do to protect yourself from skin cancer? ( dont read list out) 

037 
038 
039 
040 
041 
042 
043 

0. nothing 00000051 
1. avoid the sun 
2. wear suntan lotion or cream (type/brand/SPF) ________ _ 
3. wear sunblock (type/brand/SPF) _________ _ 
4. wear a hat outdoors/slap 
5. cover up in the sun/slip 
6. examine your skin 
7. go to spot/skin check clinics 
8.other _________________ _ 

Prompt with 'anything else' until finished. If answer with 'sun lotion', get participant to 
differentiate between suntan lotion and sunblock if possible. 

A9 (a) In the last 2 years have you seen or heard any publicity about the dangers of moles? 

l.yes 2.no 3.NA 9. dk 

(b) lfyes, Where do you remember seeing or hearing this publicity? (circle all replies) 

1. TV 2. radio 
4. posters/pamphlets 5. family I friend 
7. three or more of the above 

3. newspapers/magazines 00055 
6.other ______ _ 
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SECTION B. COLOURING AND SKIN REACTION 

This next section contains questions about your skin and hair colour and your reaction 
to sun. Please look at card 1 and use the answers from this card for the next few 
questions. The answers are never, sometimes, usually or always. 

Bl. When your skin is exposed to strong sunlight for the first time in summer without any protection how 

often do you get sunburnt? 1. never 2. sometimes 3. usually 4. always 9. dk 

(if asked, suggest 1 hour duration) 

B2. When your skin is exposed to strong sunlight for the first time in summer without any protection how 

often do you get tanned? 1. never 2. sometimes 3. usually 4. always 9. dk 

(if asked, suggest 1 hour duration) 

B3. When exposed to sun on your skin (other than face and hands) how often do you use a sunblock to 

protect yourself from burning? 1. never 2. sometimes 3. usually 4. always 9. dk 

Now, please look at card 3 and answer with a category from that card. 

B4. After being exposed to sunlight for a long time over several days without any protection how deep a tan 

do you get? 1. dark 2. moderate 3. mild 4. only freckled I no suntan 

Now I'd like to ask you about severe sunburn. 

B5. Have you ever been sunburnt enough to get blisters? 1. yes 2. no 9. dk 

Ifyes, go to B 6 1fno, go to B 9 

B6. How many sunburns, enough to have blisters of any sort, have you had in the last year? 

B7. How about in the last 10 yrs? ___ _ 

B8. How about before the age of 20 years? _____ _ 

B9. Have there been any particular times or situations in your life where you have been exposed to excessive 

sunlight over a long time and been repeatedly sunburnt. (prompt if necessary - eg during war service?) 

o=J67 explrun _____________________ ___ 

BlO. In the last year how many sunburns have you had that have caused pain for more than 2 days (but not 

blisters)? ______ _ 

Bll. How about in the last 10 yrs? ____ _ 
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Please get out card 4 and read out an answer from your card for the next 4 

questions. 

B12. Up to the age of 18 were your sport and leisure activities 

1. mainly outdoor 2 . both indoor and outdoor 3. mainly indoor 

B13. Up to the age of 18 were your occupations or other usual daily activities 

1. mainly outdoor 2. both indoor and outdoor 3. mainly indoor 

B14. After 18 years old were your sport and leisure activities 

1. mainly outdoor 2. both indoor and outdoor 3. mainly indoor 

B15. After 18 years old were your occupations or other usual daily activities 

1. mainly outdoor 2. both indoor and outdoor 3. mainly indoor 

I'd like to ask you now about your hair, eye and skin colour. 

Bl6. What is the natural colour of your hair now? 

1. black 
3. light brown I mousey 
5. red I auburn 
7. white 

B17. What was the natural colour of your hair as a teenager? 

1. black 
3. light brown 
5. red 
7. white 

B18. What is the colour of your eyes? 
2. hazel 
4. grey 

2. dark brown/brunette 
4. fair/blond 
6. grey 

2. dark brown/brunette 
4. fair/blond 
6. grey 

1. brown 
3. green 
5. blue 

B19. What is the colour of your skin? (Read out choices. Help with- in the middle of winter) 

1. dark 
3. medium 

2. olive/Mediterranean 
4. fair 

Please look at card 5. On it there are diagrams of freckles on a face. Which diagram is 
closest to the number of freckles on your face in summer? 

B20. 1. A 2. B 3. c 4.D 5. E 6. F 
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C. MOLE ASSESSMENT 

I'd like to ask you some questions about your moles now. You have been sent 
a sheet about your moles already. Have you filled this in? 
If yes, I'll read out the questions, if you could read out your answers to me 
please. 
If no, we'll go through it now then. Please get your size guide from the front 
page of your information pack. 
(If this option is not practical arrange another time to phone to complete Section C and then 
carry on with rest of interview) 

CARD [QJ~ IDMELDDDDo6 
Cl. How many moles in total on your right arm touch the sides of or are bigger than the 

smaller 2 mm circle? 

C2. How many moles on your right arm are bigger than or touch the sides of the larger 5 mm 

circle? 

C3 (a) Do you have any other big moles >5mm on the rest of your body or legs? 

1. yes 2. no. 9 dk 

(b) lfyes, how many of these do you have? ___ _ 

C4.(a) Does anyone else in your close family have big (>5mm) or unusual moles ? 

l.yes 2.no 9.dk 

(b) lfyes, How are they related to you? ____________ _ 

(code number I st degree relatives) 

Please look at card 6 now. Look at the picture about moles. It is the one with 

diagrams of people from the back. Tell me which of these pictures is closest 

to how 'moley' you are. If you don't have many moles on your back but lots 

on your legs or arms, use the body part with the most moles as an estimate of 

your moleyness instead of the back as in the diagrams. 

CS. Moleyness measure from chart sent out 1. A(none) 2. B(few moles) 

3. C(mod number) 4. D(very many) 

DDos 

DOlO 
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D. FAMILY HISTORY 

This next section is about your family. I'd like to ask if anyone in your 

family has had any kind of skin cancer. I'll read out some family members: I 

am only interested in blood relatives. For each one please tell me if they 

have had skin cancer and if you know what sort of skin cancer it was. 

Dl. relative has relative histou of skin cancer diagnosis 

(a) mother 1. yes 2.no 9.dk 1. mel 2. nmsc 9.dk 

2.no 9.dk 1. mel 2. nmsc 9.dk 

0019 
0021 (b) father 1. yes 

(c) brother(s) 1. yes 2.no 1. yes 2.no 9.dk 1. mel 2. nmsc 9.dk 00024 
(d) sister(s) 1. yes 2.no 1. yes 2.no 9.dk 1. mel 2. nmsc 9.dk 

(e) children 1. yes 2. no 

(f) anyone else in family 

1. yes 2. no 9. dk · 

1. yes 2. no 9. dk 

1. mel 2. nmsc 9. dk 

1. mel 2. nmsc 9. dk 

D2.(a) Have you had a friend with skin cancer? 1.yes 2.no 9.dk 

(b) If yes, what sort of skin cancer was it? 1. mel 2. nmsc 9. dk 

00027 
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E. DEMOGRAPHIC DETAILS 

I'd like to ask some general questions about yourself now. 

El. What is your date of birth? ______ _ DDDDDD4o 
E2. What is your marital status? 

1. married I de facto 2. divorced I separated 3. single 4. widowed 

E3. What is the highest level of education you have reached? 
1. primary school (to form 2) 4. UE I Bursary I HSC 
2. secondary school 3rd or 4th form 5. Trade certificate or diploma 
3. School Certificate (5th form) 6. University I Polytechnic degree or diploma 

E4. What is your occupation? (in detail) (If housewife gives husband's occupation, if student give father's). 

ES. (a) Where were you born? 1. NZ (state where) _______ _ 

2. Nth Bur/UK 3. Sth Bur 4. Asia 5. Africa 6. Australia 7. other _____ _ 9.dk 

(b) If not born in NZ, what year did you arrive? ____ _ 

I'd like to ask you now about where your parents and grandparents were born. 

E6.(a) In which country was your mother born? 

l.NZ 2. Nth Bur/UK 3. Sth Bur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(b) In which country was your mother's mother born? 

l.NZ 2. Nth Bur/UK 3. Sth Bur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(c) In which country was your mother's father born? 

l.NZ 2. Nth Bur/UK 3. Sth Bur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(d) In which country was your father born? 

l.NZ 2. Nth Bur/UK 3. Sth Bur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(e) In which country was your father's mother born? 

l.NZ 2. Nth Bur/UK 3. Sth Bur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 

(f) In which country was your father's father born? 

l.NZ 2. Nth Bur/UK 3. Sth Bur 4. Asia 5. Africa 6. Australia 7. other __ 9.dk 
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N - SCREENING HISTORY AND SELF -EXAMINATION 

Now I'd like to ask about examining your skin for skin cancer. I'll start 
with some questions about you yourself examining your skin. 

Section N 

Nl. In the last 2 yrs have you ever casually checked your skin for changes which could be 

cancer? 1. yes 2. no 9. dk 

N2. In the last 2 yrs have you ever deliberately and purposefully checked your skin for 

changes which could be cancer? 1. yes 2. no 9. dk 

lfno, go to N5 

N3. Were there any particular times or occasions you did a deliberate/purposeful skin 

exam? explain-----------------------

N4. How often did you do this? 1. >=weekly 2. 12 (monthly)- 51 times/year 
3. 4-11 times per year 4. 1 - 4 times per year 
5. <once per year 

Go toN6. 

NS. In the last 5 yrs have you deliberately and purposefully checked your skin for changes 

which could be cancer? l.yes 2.no 9.dk 

If no or dont know, go to N9( a) 
If yes, go to N6. 

N6.What parts of the body did you examine?( circle all mentioned) 
1. chest/abdomen 2. face 3. arms/hands 
4. scalp/neck 5. back/buttocks 6. legs/feet 
7. spot only 8. all of it 9. dont know 
0. other-----------

N7. When you did a skin examination, what were you looking for? 
(prompt 'anything else') 

DDDDDD64 

DDDDD69 
1. (change in) colour 2. change in size 3. change shape/become irregular 
4. become raised 5. change in surface (bleed/crusty) 6. change in surrounding skin (red) 
7. change in sensation (itch/pain) 8. other---------

NS(a). Did you deliberately check any of your "difficult to see" areas of skin (back, 

under arms, neck, scalp) for changes which could be skin cancer?l. yes 2. no 9. dk 
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(b) Which ones? (circle all mentioned) l.back 

3.neck 

(c) Ifyes, how did you do this? 
(don't prompt) 

1. by touch 
3. 

2.under arms 
4.scalp 

2. with a mirror 
8. other _____ _ 

N9(a). Over the last 2 years have you had any spots or moles which you watched for 

possible skin cancer changes ? 1. yes 2. no 9. dk 076 
cARD[QJ@J mMELDDDDo6 

(b) If yes, where were they? 

1. chest/abdomen 
4. scalp/neck 
7. spot only 

2. face 
5. back/buttocks 
8. all of it 

3. arms/hands 
6. legs/feet 
9. dont know 

DDDDDD12 
0. other _________ _ 

NlO(a). Has anyone taught you how to do a skin examination? 1. yes 2. no 9. dk 

(b) lfyes, Who was it? 1. GP 2. specialist 3. nurse 4. other _____ _ 

Nll(a).Have you ever found anything on your skin that concerned you? 

(b) If yes, what was it? 

1. yes 2. no 9. dk 

1. nmsc 
3. mole 
8. other ___ _ 

2. melanoma 
4. scar I excision site 
9.dk 

(c) What did you do about it? 1. shown to specialist 2. shown to GP 3. other __ _ 
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Section P 

Now I'd like to ask about your spouse I partner or other family member 
checking your skin for you. 

Pl. Do you live with someone who could do this skin exam for you? 1. yes 2. no 

Ifno, go to section Q, pg 13. 

P2. In the last 2 yrs has your partner ever deliberately and purposefully checked your skin 

for changes which could be cancer? 1. yes 2. no 9. dk 

If no, go to P5 

P3. Were there any particular times or occasions they did a deliberate/purposeful skin 

exam? explain-----------------------

P4. How many times in total have they done this deliberate skin examination in the last 2 

years? _____ _ 

Go to P6. 

PS. In the last 5 yrs has your partner deliberately and purposefully checked your skin for 

changes which could be cancer? l.yes 2.no 9.dk 

lfyes, go to P6 If no or dont know, go to P8( a) 

P6. What parts of the body were examined? (circle all mentioned) DDDDDD31 
1. chest/abdomen 2. face 3. arms/hands 
4. scalp/neck 5. back/buttocks 6. legs/feet 
7. spot only 8. all of it 9. dont know 
0. other-----------

P7(a). Was anything found that concerned you or the person examining you? l.yes 2.no 

Ifyes, (b) What was it? 1. nmsc 
3. mole 

2. melanoma 

8. other ____ _ 
4. scar I excision site 
9. dk 

Ifyes, (c) What did you do about it?--------------

PS(a). Over the last 2 yrs have you had any particular mole(s) which your partner or family 

has watched for possible cancer? 

(b) If yes, where were they? 

1. chest/abdomen 
4. scalp/neck 
7. spot only 

2. face 
5. back/buttocks 
8. all of it 

O.other ____________ __ 

1. yes 2. no 9. dk 

3. arms/hands 
6. legs/feet 
9. dont know 

DDDDDD43 
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ID:POPDDDD 
Section 0 

Now I'd like to ask about a GP, nurse or other doctor examining your skin. 

Ql. In the last 2 yrs has your GP, nurse or other doctor done a skin exam for cancer? 

1. yes 2. no 9. dk 

lfyes, go to Q2 lfno, go to Q3 

Q2. How many times has it been done in the last 2 yrs? __ 

Go to Q4. 

Q3. In the last 5 yrs has your GP, nurse or other doctor examined your skin for cancer ? 

If no or dont know, go to Section R, pg 14 

lfyes, go to Q.4 

Q4. What parts of your body were examined? 

1. chest/abdomen 

4. scalp/neck 

7. spot only 

2. face 

5. back/buttocks 

8. all of it 

0. other----------

3. arms/hands 

6.legs/feet 

9. dont know 

1. yes 2. no 9. dk 

DDDDDDs3 
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ID:POPOOOO 
Section R 
I'd like to ask about other ways of checking your skin now. 

Rl. Have you ever attended a public skin or spot check day or clinic? 1. yes 2. no 9. dk 

If no, go toR 7 lfyes, go on 

R2. What month and year was this ? ___________ _ 

R3. What parts of the body were examined? 

000058 
·00000064 

1.chesUabdomen 2.face 
4. scalp/neck 5. back/buttocks 
7. spot only 8. all of it 
0. other _________ _ 

3. arms/hands 
6. legs/feet 
9. dont know 

R4. What clothes did you have to take off? (prompt if necessary ) 00000070 
1. none 6. jersey I sweatshirt 
2. to expose spot only 7. socks I shoes 
3. shirt /top /blouse 8. everything 
4. bra I underpants 9. cant remember I dk 
5. trousers I skirt I tights 

071 
0073 

074 
0076 

RS(a). Was anything unusual found on your skin? 1. yes 2. no 9. dk 

(b) lfyes, What was suggested you do about it?-------------

(c) Have you done this? 1. yes 2. no 9. dk 

(d) If no, Is there any particular reason why not?-------------

R6. Why did you decide to attend a public skin check day?----------- 0078 
R7. Have you ever attended a workplace skin I spot check day or clinic? l.yes 2.no 9.dk 079 

cARD[QJ@J mMELOOOOo6 
Section S 
Now I'd like to ask whether you do anything to examine other people for 

skin cancer. 

Sl. Have you ever examined the skin of friends or family members for signs of skin 

cancer? 1. yes 2. no 9. dk 

lfyes, go to S2 
If no, go to Medical History and Delay section next page (pg 15). 

S2. How many times have you done this in the last year? 
1. zero 2. 1-5 times 
3. 6-12 times 4. more than 12 times 

S3(a). Have you ever found an unusual spot on their skin? 1. yes 2. no 9. dk 

(b) ljyes, what did you do about it?--------------
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ID: POP DODD 
MEDICAL HISTORY & DELAY BEHAVIOUR 

At this point I need to ask about your medical history and history of skin disease. 

Tl(a). Do you attend your GP regularly for any reason? 1. yes 2. no 

lfyes, (b) For what reason do you do this? 

T2(a). Do you attend a Specialist regularly for any reason? 1. yes 2. no 

Ifyes, (b) What sort of specialist do you see? 

T3. In the last 12 months have you noticed any skin change which you thought might be a sign of skin 

cancer? 1. yes 2. no 9. dk 

lfyes, go to T4 lfno, go to T7 

T4. Were these changes in a mole you already had? 1. yes 2. no 9. dk 

Ifyes, go to T5 Ifno, go to T6. 

T5. How did this spot/mole change?- (don't read out- prompt 'anything else') DDDDDDD25 
0. (change) colour 5. (red/inflammation) in surrounding skin 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
4. (change) in surface (bleed/crusty) 9. dk 

Go to T8, 

T6.(a) Were these changes in a new spot? 1. yes 2. no 9.dk 

If no, go to T7. 

lfyes, (b) What was different about this new spot or mole- DDDDDDD33 
0. (change) colour 5. (red/inflammation) in surrounding skin 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
3. (become) raised above skin 8. other-----------
4. (change) in surface (bleed/crusty) 9. dk 

Go to T8 

T7. In the last 12 months have you had any spot that has- (read out & circle positivi rep~~ 

o. (change) colour 5. (red/inflammation) in surrounding skin uDDDDD40 
1. (change) in size 6. (change) in sensation (itch/pain) 
2. (change) shape/irregular edges 7. got smaller/disappeared and came back 
3. (become) raised above skin 8. other----------
4. (change) in surface (bleed/crusty) 9. dk 

Ifno changes for T7, go to TJO. Otherwise go to T8. 

T8. Did you seek medical advice for any of these skin changes? 1. yes 2. no 9. dk 

T9. Was there anything in particular that encouraged you to see/ discouraged you from seeing- a doctor? 



A410 

ID:POPOOOO 
TlO(a) Have you ever had a spot or mole or cancer on your skin removed? 1. yes 2. no 9. dk 

lfno, go to Tl2. 

Ifyes, (b) How many have been removed------- ? 

Tll. If we start with the most recent one to be removed-
date diagnosis where on your body was it? 

_____ (year) l.mel 2.nmsc 3.mole 4.other 

(a) spot 1 

(b) spot 2 

(c) spot 3 

OOOOso 
000054 
OOOOss 

T12(a). Have you ever been diagnosed as having a skin cancer? 1. yes 

(b) Have you ever had a melanoma? 1. yes 

lfyes to melanoma go to (c), otherwise go to end., 

(c) How many melanomas have you had? ____ _ 

{d) Where on your body was it/were they? 

2.no 9. dk 

2. no 9. dk 

0062 
063 
064 
065 

(e) When was/were your melanoma diagnosed? 19 __ , 19 __ , 19 __ 00000071 
(start with most recent & work backwards) 

For all those with a history of skin cancer: 

Would you be willing to give me permission to look up your medical records to verify the 

dates of your skin examinations and the exact treatment of your skin cancer. I would only seek 

information about your skin cancer. I would not seek information about any other medical 

problems you might have.------------- 1. yes 2. no 

That is the end of the questions I have to ask you. Thank you very much for your help in 

filling out this questionnaire. 

Do you have any questions or comments?-------------------

Interviewer Comments -
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Case protocol 

Melanoma Study 

New approach to cases 9/94. 

(1) Private and public pathologists send copies of histology reports for all patients with a 
diagnosis of melanoma within defined time period. 

(2) All cases of melanoma are entered into melanoma database and have a case 
information sheet filled out. 

(3) On receipt of details of each new eligible case we write to the gen~ral practitioner and 
consultant (if appropriate) for each one, providing information about the study and 
seeking permission to invite their patient to take part in the study. 

(4) If the general practitioner is not identified on the histology form we ask the consultant 
to provide this information. 

(5) If the doctors have not replied after 4 weeks they are contacted by phone for their 
permission. Details of permission are entered on the case information sheet. 

(6) After permission has been granted by both the general practitioner and consultant, if 
necessary, we write and invite the patient to take part in the study. This letter 
mentions the names of the doctors whose permission has already been given. A 
consent form is attached. Three months must have elapsed after the date of diagnosis 
before the patient is approached. 

(7) A case contact sheet is filled in for every patient agreeing to participate and record of 
all permissions and refusals are noted on the case information sheet. 

(8) If the patient returns the consent form with consent they are phoned to book in an 
interview. 

(9) If the patient refuses they are not contacted. 

(10) If there is no reply within 14 days a case contact sheet is filled out and the patient . 
contacted by phone. If they are willing to participate they are booked in for interview. 

( 11) The patient is interviewed at the appointed time. 
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Doctor information sheet A 

A study, funded by the HRC, is b~ing carried out by the Dept. of Preventive and Social 

Medicine at the Otago Medical Scho~l, on education and early diagnosis of melanoma in 

New Zealand. We are writing to seek your help in this research. 

We would like to invite for interview the patients listed on the attached sheets who we 

understand are patients of yours who have been diagnosed with melanoma. After 

approaching the patient by letter, they would be asked to complete a telephone interview .. 

We are asking participants about their demographic details and their medical, occupational, 

recreational and family histories. 

The study has been approved by the Ethics Committee and particular care is being taken to 

safeguard confidentiality. 

We do hope that you will allow us to proceed by signing and returning the attached form(s) 

in the reply-paid envelope. 

Yours sincerely, 

Dr. Mary Jane Sneyd B.Sc., M.B.Ch.B. 

Research Fellow 
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Doctor permission form A 

ID ___ _ 

Please would you complete this form and return it in the reply-paid envelope enclosed. 

Patient's name: 

Patient's address: 

Date of birth/age: 

I am willing for you to invite this patient to take part in the study. 

(signed) ________ _ 

If you are not able to allow us to do this, please could you let us know the reason so that 

we can assess how representative a sample of patients is available for the study: 

Thank you very much for your help. 

Please return to Dr. Mary Jane Sneyd 
Department of Preventive and Social Medicine 
Otago Medical School 
PO Box 913 
Dunedin 
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Doctor information sheet B 

A study, funded by the HRC, is being carried out by the Dept. of Preventive and Social 

Medicine at the Otago Medical School, on education and early diagnosis of melanoma in 

New Zealand. We are writing to seek your help in this research. 

We would like to invite for interview the patients listed on the attached sheet who we 

understand are patients of yours who have been diagnosed with melanoma. After 

approaching the patient by letter, they would be asked to complete a telephone interview. 

We are asking participants about their demographic details and their medical, occupational, 

recreational and family histories. 

The study has been approved by the Ethics Committee and particular care is being taken to 

safeguard confidentiality. 

We do hope that you will allow us to proceed by signing and returning the attached form(s) 

in the reply-paid envelope. 

If this patient was also under the care of another medical practitioner (GP or consultant) for 

this skin cancer could you please also fill in their name and specialty so that we may seek 

approval from them also. 

Yours sincerely, 

Dr. Mary Jane Sneyd B.Sc., M.B.Ch.B. 

Research Fellow 
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Doctor permission form B 

GP ______ _ ID ___ _ 

Please would you complete this form and return it in the reply-paid envelope enclosed. 

Patient's name: 

Patient's address: 

Date of birth/age: 

I am willing for you to invite this patient to take part in the study. 

(signed)---------

If you are not able to allow us to do this, please could you let us know the reason so that 

we can assess how representative a sample of patients is available for the study: 

Other medical practitioner involved in the care of this patient for this diagnosis -

name: 

address: 

Thank you very much for your help. 

Please return to Dr. Mary Jane Sneyd 
Department of Preventive and Social Medicine 
Otago Medical School 
PO Box 913 
Dunedin 
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Letter to case 

A study is being carried out by the Department of Preventive and Social 
Medicine at the Otago Medical School on skin disease in New Zealand. To 
do this we would like to interview men and women in certain regions of 
New Zealand, some of whom have recently been diagnosed with a skin 
disorder. 

I would very much appreciate your help in this study. I have obtained the 
approval of your doctor(s) ___ · --------------

to invite you to participate. I 
would like to briefly interview you by telephone; the interviewer will be 
either myself or one of my two trained interviewers. The interview will 
take about 30 minutes of your time. 

All the information obtained will be kept strictly confidential 

One of us will contact you by telephone during the next two weeks to 
request your permission for the interview. In the meantime I would be 
pleased if you could complete and return the consent form in the reply paid 
envelope provided. 

I do very much hope you will agree to take part in this study as we believe 
that the results will be important for the management of skin diseases in 
New Zealand. 

If you have any questions about this study, please feel free to contact me. 

Yours sincerely, 

Dr. Mary Jane Sneyd (03) 479 7226 
Research Fellow 
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Case information sheet 

ID: .___I __.____.____.__--I 

Date of histology report: _1_1 __ 

Region: ... .... ....... ...... Lab: private I public pathologist 

Lab number: ......................... . 

Dx: HMF I SSM I NM I OTH 

Name: 

Address: 

Phone: ( ) ...................... .. 

Age at date of histology: .......... .. 

GPs consent: 
Name: 

Address: .................................... . 

phone: ( ) ................... . 

date sent:: 

date sent: 

date reply: 

date reply: 

consent: OBTAINED I REFUSED 

Patient consent: 

date sent: 

date reminder sent: 

consent: OBTAINED I REFUSED 

comments: 

site: 

ER .............................. . 

Date of birth: _1_1 __ 

Consultants consent: 
Name: 

Address: .................................... .. 

Phone: ( 

date sent: 

date sent: 

) .................. .. 

date reply: 

date reply: 

consent: OBTAINED I REFUSED 

date reply: 

date reply: 
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Case contact sheet 

Date pack sent: Outcome: 

Hello, could I please speak to------------

I am from the Department of Preventive and Social Medicine 

at the Otago Medical School. Thank you for agreeing to take part in our study about skin 

cancer. I'd like to make an appointment with you for a suitable time for me to call you back 

for the telephone interview. It will take about 30 minutes. When would be convenient? 

I will be posting out an information pack to you today to help you answer some questions 

in the telephone interview and to remind you of the date and time of this interview. Could 

you please have this information pack ready for the interview. 

Initial contact: 

Date _!_!_ 

Date _!_!_ 

Date _!_!_ 

Date _!_!_ 

Date _!_!_ 

Date _!_!_ 

Date _!_!_ 

Date _!_!_ 

Date _!_!_ 

Interview contact: 

Date_/_/_ 

Date_/_/_ 

Date_/_/_ 

Time Outcome 

Time Outcome 

Time Outcome 

Time Outcome 

Time Outcome 

Time Outcome 

Time Outcome 

Time Outcome 

Time Outcome 

Time ___ _ Outcome ____ _ 

Time ___ _ Outcome ____ _ 

Time ___ _ Outcome ____ _ 
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Pack for case telephone interview 

Instructions for Skin Cancer Study Telephone Interview. 

Dear ________ _ 

Thank you for helping us with this study. 

This pack contains instructions, mole assessment sheet, answer cards and a measuring 

guide to help you with your telephone interview on ........................................... . 

(If you are unavailable at this time we will contact you again to arrange a more suitable 

time.) 

Please fill in mole assessment sheet 1 (page 2, on the back of this page) before your 

interview. This is very important. You will need to read out your answers to the 

interviewer. 

Please keep all of this pack handy for your telephone interview. You will need the cards to 

answer some questions. 

Thank you 

Yours sincerely 

Dr. Mary Jane Sneyd 



A421 

Mole assessment sheet 1. 

Please fill in this sheet before your interview. Keep it by the phone so you 
can read out the answers to the interviewer. 

Just about every person has moles on their skin. Some are flat and some 
are raised or bumpy if you run your finger over them. 

Remove the plastic strip with the measuring circles from the front page. 
Use this to measure your moles. All measurements relate to the longest 
part of the mole. 

1 • How many moles in total on your right arm touch the sides of or are 
bigger than the smaller 2 mm circle? 

Put the number in the box. CD 

2 • How many moles on your right arm are bigger than or touch the sides 

of the larger 5 mm circle? Put the number in the box. I I I 

3(a). Do you have any other big moles (more than 5 mm) on the rest of 
your body or legs? Circle one answer- yes I no 

(b) How many of these do you have? Put the number in the box. CD 

4(a). Does anyone else in your close family have big or unusual moles? · 
Circle one answer. yes I no/ don't know 

(b) How are they related to you? 

(for example, mother, great uncle)-------------
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Card 1 

1. never 

2. sometimes 

3. usually 

4. always 

Card 2 

1. dark 

2. moderate 

3. mild 

4. no suntan or only freckled 

Card 3 

1. mainly outdoor 

2. both indoor and outdoor 

3. mainly indoor 
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Card4 

freckle estimation chart 

A B c 

D E F 
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CardS 
mole estimation chart 

A B C 1) 

No moles A few moles A moda:ate n\mlbe:: Very many moles 
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Control protocol 

New approach to controls 9/94. 

(1) Controls selected at random from the electoral rolls in specified age ranges. 

(2) We write to the control with information about the study and invite them to 

participate. Every control approached has a control information sheet filled out. If a 

control is not able to be traced another one, who fills the same criteria, is selected 

under the same ID number. 

(3) Record of all permissions and refusals are noted on the control information sheet. A 

control contact sheet is filled in for every control agreeing to participate. 

( 4) If the control returns the consent form they are phoned to book in an interview. 

(5) If the control refuses they are not contacted. 

(6) If there is no reply within 14 days a control contact sheet is filled in and the control is 

contacted by phone. If they are willing to participate they are booked in for interview. 

(7) The control is interviewed at the appointed time. 
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Letter to control 

A study on skin cancer in New Zealand is being carried out by the 
Department of Preventive and Social Medicine at the Otago Medical 
School. 

You have been selected at random from the electoral roll. I would like to 
interview you whether you have ever had a skin disease or not. 

To do this study I would like to interview you by telephone; the 
interviewer will be either myself or one of my two trained interviewers. 
This takes about 20 minutes and I pay for the telephone call. 

One of us will contact you by telephone during the next two weeks to 
request your permission for the interview. In the meantime I would be 
pleased if you could indicate if you are willing or not willing to volunteer 
for this study by filling in and returning the consent form in the reply-paid 
envelope provided. 

All the information obtained will be kept strictly confidential. 

I do very much hope you will agree to take part in this study. We believe 
that the results will be important for the management of skin cancer in 
New Zealand. 

If you have any questions about this study, please feel free to contact me. 

Yours sincerely, 

Dr. Mary Jane Sneyd (03) 4797226 
Research Fellow 



Control information sheet 

Name: 

(title) (LAST) 

A427 

Outcome: 
-----r==T==r==r=~ 

ID: I...____._----L.......-1------l 

(first) 

Address: ............................................................................................. . 

Phone: ( ) ....................... . 

Age: ........... . 

Patient consent: 

date sent: 

date reminder sent: 

date reply: 

date reply: 

consent: OBTAINED I REFUSED 

comments: 

control contact sheet started D 
final outcome: interviewed date: 

not interviewed reason 

ER .............................. . 

Date of birth: _!_! __ 
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Control contact sheet 

Date pack sent: 

Consents obtained: Control D 
Name: 

Address: 

Phone no.: ( ) Age: ___ _ 

Comments: 

Initial contact: 

Date _!_!_ Time Outcome ____ _ 

Date _ 1_1_ Time Outcome ____ _ 

Date _1_1_ Time Outcome ____ _ 

Date _1_1_ Time Outcome ____ _ 

Date _ 1_1_ Time Outcome ____ _ 

Hello, could I please speak to 

I am from the Department of Preventive and Social Medicine 

at the Otago Medical School. Thank you for agreeing to take part in our study about skin 

cancer. I'd like to make an appointment with you for a suitable time for me to call you back 

for the telephone interview. It will take about 30 minutes. When would be convenient? 

I will be posting out an information pack to you today to help you answer some questions 

in the telephone interview and to remind you of the date and time of this interview. Could 

you please have this information pack ready for the interview. 

Interview contact: 

Date_/_/_ 

Date_/_/_ 

Date_/_/_ 

Time ___ _ Outcome ____ _ 

Time ___ _ Outcome ____ _ 

Time ___ _ Outcome ____ _ 
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Consent form 

Study of skin disease in New Zealand. 

Dept of Preventive and Social Medicine, Otago Medical School, Dunedin 

" I have read and I understand the information sheet for volunteers participating in the study 
designed to investigate skin disease in New Zealand. I have had the opportunity to discuss 
this study and to ask questions which have been answered to my satisfaction. 

I understand that participation in this study is voluntary and that I may withdraw my 
consent at any time and this will in no way affect my future health care. 

I understand that my participation in this study is confidential and that no material which 
could identify me will be used in any reports on this study." 

I . . .. .. . .. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . .. . . . .. . . . . . .. . . (print full name) 

of . ... .... ...... ................................................. ............. .... ...... (print address) 

(phone number) ........................ .. 

(delete one of the following as appropriate) 

consent to take part in this study. 

DO NOT wish to take part in this study. 

Signature: 

Names of researchers: Dr. Mary J. Sneyd 
Dr. Ken Cooke 

date of birth: .. .. .! ..... .! .. ... 

Date: 

phone (03) 479-7226 
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Pack for control telephone interview 

Instructions for Skin Disease Study Telephone Interview. 

Dear-------------

Thank you for helping us with this study and keeping your appointment 
which is 

This pack contains instructions, mole assessment sheet, answer cards and a 
measuring guide to help you with your telephone interview. 

Please fill in the mole assessment sheet (page 2, on the back of this 
page) before your interview. This is very important. You will need to 
read out your answers to the interviewer. 

Please keep all of this pack handy for your telephone interview. You will 
need the cards to answer some questions. This will all become clear during 
the interview. 

Thank you 

Yours sincerely 

Dr. Mary Jane Sneyd 
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Mole assessment sheet. 

Please fill in this sheet before your interview. Keep it by the phone so you . 
can read out the answers to the interviewer. 

Just about every person has moles on their skin. Some are flat and some 
are raised or bumpy if you run your finger over them. 

Remove the plastic strip with the measuring circles from the front page. · 
Use this to measure your moles. All measurements relate to the longest 
part of the mole. 

1 . How many moles in total on your right arm touch the sides of or are 

bigger than the smaller 2 mm circle? 

Put the number in the box. CD 
2 • How many moles on your right arm are bigger than or touch the sides 

of the larger 5 mm circle? 

Put the number in the box. L-1_....____, 
3(a). Do you have any other big moles (more than 5 mm) on the rest of 

your body or legs? Circle one answer- yes I no 

(b) How many of these do you have? Put the number in the box CD 
4(a). Does anyone else in your close family have big or unusual moles? 

Circle one answer: yes I no/ don't know 

(b) How are they related to you? 

(for example, mother, great uncle)-----------
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Card 1 Card 3 

1. never 1. dark 

2. sometimes 2. moderate 

3. usually 3. mild 

4. always 4. only freckled/no suntan 

Card2 
Card 4 

1. very unlikely 
1. mainly outdoor 

2. unlikely 
2. both indoor and outdoor 

3. likely 
3. mainly indoor 

4. very likely 
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CardS 

freckle estimation chart 

A B c 

D E F 
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Card6 
mole estimation chart 

A B C D 
No moles A few mcles A moda:ate numbe: Vez:y many moles 




