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Abstract
Introduction
Children in Cambodia are known to have a high burden of dental caries (Chu et al., 2008;
Durward and Todd, 1991; Shidara et al., 2007) and very little access to dental care. This
thesis examines the validity of an Oral-Health-Related-Quality-of-Life (OHRQoL)
instrument for characterising the dental caries experience of Cambodian children.

Methods
The CPQ8-10 and the CPQ11-14 16 item short-form (CPQ11-14) were cross-culturally adapted for
testing. Eight-to-14-year-old children were recruited from those attending mobile dental
clinics run by the One-2-One Charitable Trust through various provinces of Cambodia. Each
participant was interviewed by a trained interviewer using the cross-culturally adapted
instruments. He/she then underwent an intra-oral examination to record the clinical
manifestations of dental caries using the DMF and the PUFA indices. Following this, data
were analysed using SPSS version 17.0 (SPSS Inc, Chicago, USA).

Results
The sample comprised 430 participants with approximately equal representation by age group
(the 8-10 age group and the 11-14 age group) and sex. There were statistically significant
differences in mean CPQ8-10 and CPQ11-14 scores and impact prevalence by global item
response, the presence of caries and the presence of pulpally involved teeth. There were also
significant positive correlations between instrument scale scores and caries severity
measures. Moreover, the Cronbach’s alpha values for each of the scales and subscales were
acceptable. In the 8-10 age group, there was a very strong correlation between the CPQ11-14
scores and the CPQ8-10 scores and the distribution of responses from the two instruments.

Discussion
The participants in this sample had a mean DMF score similar to that reported in the 2011
Cambodian National Oral Health Survey; however, the DMF scores were higher than those
seen in other validation samples for the CPQ8-10 and CPQ11-14, apart from the Northland (New
Zealand) sample. None of the other validation studies used the PUFA index. The CPQ 8-10 was
2

a sound OHRQoL measure in the 8-10 age group; the CPQ11-14 was a sound OHRQoL
measure in the 11-14 age group and the 8-10 age groups.

Conclusion
The cross-culturally adapted version of the CPQ11-14 was a sound measure of OHRQoL across
both age groups; therefore, it could be used for Cambodian children between the ages of eight
and 14. Further investigation into the instrument’s test-retest reliability and
responsiveness would add to knowledge of its properties and validity.
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1.

Review of the Literature

This literature review considers the challenges associated with the cross-cultural
adaptation and validation of Child Oral-Health-Related Quality of Life (COHRQoL)
measures in relation to dental caries experience in Cambodian children. The last decade
has seen considerable progress made in developing and testing Oral-Health-RelatedQuality-of-Life (OHRQoL) measures for children across different age groups and
cultures. Quality of Life is defined by the World Health Organization (WHO) as
“individuals’ perception of their position in life in the context of the culture and value
systems in which they live and in relation to their goals, expectations, standards and
concerns” (WHO, 1995). The term Health-Related-Quality-of-life (HRQoL) refers to
the subjective and objective impact of dysfunction associated with an illness or injury
(Spieth and Harris, 1996). This literature review will focus on quality of life associated
with conditions and injuries affecting orofacial structures of children; this is a
phenomenon known as COHRQoL. More specifically, the review will focus on caries
experience and COHRQoL in Cambodia.
An OHRQoL measure needs to undergo a process of development and validation in
order to create an instrument which is able to measure what it is intended to measure.
Development is the process of growth, maturing, or advancement of a product or idea
(Corpus, 2008); in this case it is the growth and advancement of COHRQoL
instruments. Validation is the process of demonstrating that an instrument is a sound
measure (Porta, 2008). A sound and well-developed measure will be useful in a number
of different areas, including needs assessments, outcome measures and epidemiology. It
is important that OHRQoL measures are culturally appropriate for the study population.
The development and validation of Quality of Life (QoL) instruments for children can
be difficult because of challenges related to the developmental stage of the child and the
occasional need to use a third party (proxy rater) to respond on behalf of the child
(Broder, 2007; Jokovic et al., 2002b; Wallander et al., 2001).
HRQoL is culturally bound; therefore, any adaptation of an instrument from the
inaugural source to a target population needs to reflect the underlying differences
(Lawrence, 2001). Culture comprises the attitudes and behaviours characteristic of a
particular social group (Corpus, 2008). Cross-cultural-adaptation is a process that refers
to both language and culture in the process of preparing an instrument for use in another
1

setting (Beaton et al., 2000). The equivalence of an instrument is influenced by the
underlying language and culture. The issue of equivalence to be addressed during a
cross-cultural adaptation is to ensure that the instrument is measuring what it intends to
measure (Beaton et al., 2000; Bowden and Fox-Rushby, 2003; Olweny, 1994). Ethical
considerations come into play when considering whether using the instrument pursues
an aim that is valuable to both the source and target group (Olweny, 1994). This
literature review will consider the most appropriate instruments for measuring
COHRQoL and dental caries among Cambodian children.

1.1

Measuring dental caries

Dental caries is a disease which affects people to varying degrees, the world over. The
range of ways in which caries presents, make it important to define and measure the
disease accurately. Dental caries is a multi-factorial disease caused by bacteria, and it
results in the largely irreversible loss of dental hard tissues (Fejerskov, 1997). An ideal
index for measuring caries will represent the condition well, be easy to use, unaffected
by the observation process, reliable, easy to manipulate statistically, have clear mutually
exclusive categories, include all manifestations of the disease, and have a history of
previous field use. There are a number of indices available which fit most of these
criteria.
The variety of indices available reflects the varying patterns of dental caries throughout
the world. In developed countries, the manifestation of dental caries is comparatively
mild, while, in developing countries, it is more severe. This broad spectrum of disease
expression leads to some indices being better at measuring the more subtle
manifestations of caries, while others are better at measuring its more severe aspects.
The most common index for measuring coronal caries is the DMF Index (Decayed
Missing Filled Index). Other common indices are the ICDAS II (International Caries
Detection and Assessment System) (ICDAS, 2009), the PUFA Index (Pulpally-involved
Ulcerated Fissure Abscess Index) (Monse et al., 2010b), and the CAST Index (Caries
Assessment Spectrum and Treatment Index) (Frencken et al., 2011). Each of these
indices has strengths and weaknesses which might make it more or less appropriate for
specific situations.
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1.1.1 The DMF Index
The DMF Index has been a valid, reliable, and widely used index since it was
developed in 1938; it has some well-known strengths and weaknesses. The index
generates a DMFT score or a DMFS score depending on whether data is gathered at
tooth level or surface level respectively. The deciduous dentition is reported separately
in lowercase letters. The DMF index can be used to describe caries prevalence, and
caries severity (Burt, 1997) and it has (historically) produced a large quantity of
meaningful information. The major disadvantages of the DMF index are that it does not
record non-cavitated lesions (Frencken et al., 2011), and it does not represent whether
caries lesions have progressed to the pulp chamber (Monse et al., 2010b), and when
used in absence of radiographs it underestimates the presence of interproximal caries
(LFP Thomson in northland). This means that not all manifestations of the disease are
recorded, and further efforts have been made to capture those two extremes of dental
caries experience. These efforts include the ICDAS II and the PUFA index.
1.1.2 The ICDAS II
The ICDAS II is an index created by the ICDAS Coordinating Committee to address
the problem of recording the more subtle changes associated with caries progression.
ICDASII is the successor to ICDAS I which was modified after committee review in
2011. Unlike the DMF index, the ICDAS II generates a two-digit score by assessing the
caries stage on the coronal or root surface and assessing any restoration (including
sealants) that might be present. The ICDAS II presents its own methodological
challenges in clinical data collection and data analysis. The clinical data collection
requires the tooth to be dry and carefully examined; this takes a long time and requires
more equipment than doing a wet examination using the DMF index. The data
generated by ICDAS II are not comparable to the DMF index, so the data cannot be
manipulated to enable comparison with previous caries studies (Frencken et al., 2011).
Despite these drawbacks, the major advantage of the ICDAS II index is its ability to
detect subtle differences in caries presentation (ICDAS, 2009); this makes it an useful
index for longitudinal studies in developed countries where the manifestations of caries
are less severe (de Amorim et al., 2012).
1.1.3 The PUFA Index
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The PUFA index was developed to measure the consequences of untreated dental decay
(Monse et al., 2010b). It is intended to capture caries experience at the other end of the
spectrum to the ICDAS II. The PUFA reports the effect of uncontrolled caries on the
tooth structure as well as the consequences of dental caries for the soft and bony
supporting tissues. The effect of uncontrolled caries on the tooth structure is recorded as
‘P’, where the pulp chamber is visible in the mouth, and ‘U’ (ulcerated) where the tooth
is broken down and causing trauma to the associated soft tissues. The effect on the
surrounding soft and bony tissues is recorded as ‘F’ for fistula, where a fistula is seen
draining, and ‘A’ for abscess, where a swelling is seen in and around the soft tissues.
Only one score is given for each tooth, and the most severe manifestation ‘trumps’ the
others; for example, an abscess trumps a fistula. If a tooth is reported as falling into the
‘P’, ‘U’, ‘F’, or ‘A’ category it is considered to be ‘pulpally-involved’. Permanent and
deciduous teeth are reported separately, which generates a PUFA/pufa score (as
appropriate). This is similar to the DMF index, where the capitals represent the
permanent dentition and the lower case letters represent the deciduous dentition. A
‘PUFA/pufa ratio’ can be calculated by dividing the number of pulpally-involved teeth
by the number of decayed teeth in each dentition. The PUFA ratio shows the proportion
of decayed teeth which are pulpally involved.
There are both benefits and drawbacks to using the PUFA index. The drawbacks are
related to the structure of the four categories in the index; more specifically, the four
categories could be reduced to two categories. The ‘U’ category is difficult to define or
diagnose and could be included in the ‘P’ category. The ‘F’ and ‘A’ categories
represent two presentations of the same disease process and could be combined
(Frencken et al., 2011). The major benefit of the PUFA index is its ability to record the
consequence of untreated dental caries in an easy, cost-effective and distinctive way.
Recent studies have been able to show associations among PUFA score, quality of life
(Gradella et al., 2011), and Body Mass Index (Benzian et al., 2011). This is noteworthy
for reporting the impact of the caries process in the context of general health. However,
the PUFA is not intended to be used independently; it works best alongside other
indices such as the DMF. Despite the burst of literature on the PUFA in the last three
years, the index has been used only in the Philippines (Benzian et al., 2011), Brazil
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(Figueiredo et al., 2011), and (more recently) Cambodia (CNOHS) 1. There is a need to
test the PUFA among other settings and populations in order to provide sound evidence
of its utility.
1.1.4 The CAST Index
The CAST Index (Frencken et al., 2011) is the most recent addition to the family of
caries indices, and it shows some promise; however, there are some disadvantages. The
index combines the strengths of the ICDAS II and the PUFA Index in a way that is
intended to be statistically comparable to the DMF Index. The CAST index uses a
separate code for dentine caries and for restorations; at the same time, it allows the
investigator to record lesions which are limited to enamel. Another advantage is that it
does not require the teeth to be dried; this is a major saving in time and resources from
an epidemiological perspective. The main disadvantage is that the index has not been
validated in an epidemiological sample. Until that has been done, the CAST Index is
not ready for routine use (Frencken et al., 2011).

1.2

Cambodia

Cambodia has endured a lot of suffering in recent history as a result of the Pol Pot
‘Reign of Terror’ (1976-1979) which ended with a Vietnamese-installed communist
government taking charge. The new government was not viewed favourably by the rest
of the world, and economic progress was slow. In the early 1990s, an election was held;
a new government was elected, aid arrived, and development accelerated. When the Pol
Pot regime was over, Cambodia had been stripped of its most educated minds, and the
social structures left behind were compromised.
Today, the outlook for Cambodia is improving but significant challenges remain.
Cambodia has seen a considerable improvement in many of the essential areas such as
access to drinking water, electricity and food (Chu et al., 2008). Despite this, the most
recent estimate saw around 30% of Cambodians living on less than US$1 per day
(Hong and Mishra, 2006). The experiences of those living in rural and urban areas
differ greatly, with better access to essential services in the latter. This inequality in

1

Cambodian National Oral Health Survey conducted by the Ministry of Health, Cambodia. Results are
yet to be published
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services and wealth contributes to chronic under-nutrition for some sub-populations
within Cambodia (Hong and Mishra, 2006).

1.2.1 Dental caries in Cambodia
Dental caries is a significant problem for people in Cambodia, and the services
available to manage caries are limited (Chu et al., 2008). Table 1.0 presents a summary
of epidemiological studies on caries carried out in Cambodia to date. Epidemiological
studies have been published in 1991 (Durward and Todd, 1991), 2002 (Shidara et al.,
2007), 2008 (Chu et al., 2008), and most recently 20111. The surveys in 2002 and 2008
were small, convenience sample surveys; the surveys in 1991 and 2011 were
epidemiological samples presented as national oral health surveys (Durward and Todd,
1991). It is difficult to compare the findings of the 2002 and 2008 surveys to those from
previous studies in Cambodia or from other countries, but the national oral health
surveys allow comparisons to be made over time and between countries. It is not
possible to draw conclusions about trends in caries in Cambodia because there have
been only two national oral health surveys completed; ideally, a third would be needed
in order to make more valid predictions. It is possible that these differences are due to a
decline in the oral health of Cambodian children or it could be that the geographical
differences in location between the two samples were the source of the variation.
One of the remarkable features of the caries experience in Cambodia is that the disease
remains untreated and the filled component of the DMF index (across all samples) is
very close to zero. It may therefore be that the DMF index is underestimating the
severity of the disease experienced. This problem was addressed in the 2011 National
Oral Health Survey (2011 NOHS) with the use of PUFA scores. The prevalence of
pulpally-involved teeth in 12-year-old children was 37.9%, and the mean PUFA score
was 0.9 (sd, 1.8).
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Table 1.0 – Findings from published epidemiological studies on caries in Cambodia.
Year

Mean DMFT of
12-year-old
children

Filled
component

Urban or
rural

N

Sample selection

1991a

1.6

Not
reported

Both

2002b

2.3

0.01

Urban

239

Randomly selected from
schools taking part in the
‘Oral Health Preventative
School Program’.

2008c

1.1

0.00

Rural

196

Convenience Sample

20111

3.5

0.07

Both

272

Epidemiological sample
across
five randomly
selected provinces

Not
Epidemiological Sample
reported across eight provinces

a

Durward and Todd, 1991
Shidara et al., 2007
c
Chu et al., 2008
b
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The caries experience as described by DMFT is not unique to Cambodia; the global
average DMFT for 12-year-olds was reported to be just below 2.5 ten years ago
(Petersen et al., 2003). The prevalence of caries in Cambodia is 78.3% for twelve yearolds, which is lower than reports from countries such as Philippines, Mexico and
Armenia (Bagramian et al., 2009). The thing that sets the caries experience apart from
other nations is the low ‘filled’ component of DMFT and the high prevalence of
pulpaly-involved teeth (2011 NOHS). Given this, it is likely that the experience of
Cambodian children with relation to caries is different to children in countries where
professional caries management is freely available. It is estimated that there are around
400 university trained dentists, 400 dental nurses and 300 traditional dentists (no formal
qualifications) servicing a population of around 16 million people. Most of these dental
professionals are located in urban areas, whereby they are out of reach and unaffordable
for most Cambodians (Chu et al., 2008). The pattern of rampant, untreated dental caries
in the Cambodian population could have a greater impact on QoL than in those
populations where caries is treated.

1.3

OHRQoL measurement in children

This section reviews the background and issues surrounding the measurement of
COHRQoL. Orofacial disorders (such as caries, malocclusion or orofacial deformities)
have an impact on COHRQoL; the challenge is how to gather meaningful data about
how children experience those impacts. This section will start by considering the
concept of OHRQoL and the impact of orofacial disorders in children. It will then
discuss the issues with getting QoL information from children or their proxy raters.
Finally, there will be an overview of the uses of QoL measures in health services
research.
1.3.1 Origins of OHRQoL
OHRQoL measurement finds its origins in the 1948 WHO definition of health and
quality of life. The WHO defined health as “a complete state of physical, mental and
social wellbeing and not merely the absence of illness”; The WHO definition of QoL is
“individuals’ perception of their position in life in the context of culture and value
systems in which they live and in relation to their goals, expectations, standards and
concerns” (The World Health Organization quality of life assessment (WHOQOL):
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Position paper from the World Health Organization, 1995). The WHO definition
highlights the multidisciplinary, multifaceted nature of the QoL construct; however, this
leads to some lack of consensus in defining QoL (Farquhar, 1995). QoL can be
described globally (at individual level) as a whole, broken down into components, or
further broken down into focused definitions which represent specific features of QoL
(Farquhar, 1995).
Disease-specific definitions (such as OHRQoL) can create some debate because such a
narrow definition is seen as theoretically distinct from QoL. This argument follows that
QoL is a construct with no temporal or physical basis; it is universal and not dependent
on the challenges which a person may have experienced (Wallander et al., 2001). The
debate is further complicated by the fact that QoL means different things to different
people at different times (Gregory et al., 2005). However, it seems logical that it is a
part of HRQoL, which is a component of QoL. As such, the model of OHRQoL forms
part of the global concept of QoL.
Although OHRQoL comprises only a small part of QoL, it is a multidimensional
construct made up of multiple domains (Cunningham et al., 2000; Locker and Grushka,
1987; Spieth and Harris, 1996). These domains are derived from the 1948 WHO
definition of health as physical symptoms, functional status, psychological functioning,
and social functioning. The domain of “Physical symptoms” relates to the study of
symptoms. “Functional status” is the ability to perform a variety of age-appropriate
daily activities. “Psychological functioning” is an assessment of overt behavioural
problems as seen in chronically ill children and adolescents. “Social functioning” is the
ability of an individual to maintain social relations (Cunningham et al., 2000).
Combined, these domains define health in a broader sense (Locker, 1987); when
OHRQoL is put in the context of a QoL survey, it provides a more complete assessment
of the effect of disease in all aspects of life (Christie et al., 1993).
The growing demand for a more complete assessment of disease state recognises that
oral health cannot be measured by clinical indicators alone; oral health is not as simple
as the absence of disease (McGrath et al., 2004). Traditional measures (representing
morbidity) do not provide sufficient information about the impact of dental disease.
QoL measures may be appropriate for measuring the impacts of orofacial disorders
which are often chronic and non-fatal nature (Locker, 1987). Furthermore, some dental
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treatments, such as orthodontics, do not increase life span but will improve a patient’s
experience of life. This experience can be captured in a QoL measure (Cunningham et
al., 2000).
1.3.2 Impact of oral health on children
Diseases in the orofacial region for children are often divided into the three main
treatment groups of caries, malocclusion, and orofacial deformities (Jokovic et al.,
2002). The impact of orofacial disorders can be measured using quantitative methods
that provide part (but not all) of the picture of disease experience. QoL instruments sit
at the interface between quantitative and qualitative research, and can help form a
clearer picture of the impact of orofacial disease. Hence, using a QoL instrument
alongside routine quantitative measurements can more accurately measure the impact of
disease on children.
Dental caries
Dental Caries is one of the most prevalent diseases of childhood (McGrath et al., 2004);
Quantitative measurements have shown that children suffering from caries have slower
physical development. That is, some studies have shown a failure to thrive (Thomas and
Primosch, 2002). The impact of Childhood caries is not limited to the child; for
example the parents of affected children may experience disruption to work in order to
access care (Gift et al., 1992; Thomson and Malden, 2011). Studies using OHRQoL
measures have shown that children with ‘Early Childhood Caries (ECC)’ experience
lower OHRQoL, and that their OHRQoL score improves after treatment under general
anaesthetic (Anderson, 2007; Gaynor and Thomson, 2012; Malden et al., 2008).
Malocclusion
Children with malocclusions may have a compromised appearance (as a result of
malpositioned teeth) which impacts on their social and psychological functioning. The
appearance of teeth plays an important psychosocial role in human life and relationships
(Cortes et al., 2002). In particular, the position of anterior teeth has been shown to have
psychological and social impacts (Helm et al., 1985). The need for orthodontic
treatment can be measured quantitatively using the Index of Orthodontic Treatment
Need (IOTN) (Crowther et al., 1997) or the Dental Aesthetic Index (DAI) (Foster Page
and Thomson, 2005; Thomson, 2002). COHRQoL instruments have been shown to be
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valid in measuring the impacts of malocclusion (Locker et al., 2007b) and also to show
responsiveness to orthodontic treatment (Agou et al., 2008; O'Brien et al., 2006).
Orofacial deformities
Oral conditions such as orofacial deformities affect the way that children look and
subsequently affect their feelings about themselves. A child’s ideas about what is
attractive start to conform with his/her peers from around the age of six (Sigelman and
Shorokey, 1986); thus from a very early age, a child may start to develop negative
feelings about his/her physical appearance. This period corresponds to Piaget’s
operational stage where children begin to develop a coherent and integrated cognitive
system to organise and manipulate the world around them (Cavior and Lombardi,
1973). Negative feelings resulting from a child’s oral condition have been shown to
produce experiences of anxiety and shame which can inhibit his/her interactions with
peers (Dunlow et al., 2007). One common orofacial deformity is cleft lip and palate
(CLP), where research shows some evidence of associated psychosocial problems
(Hunt et al., 2005). It is difficult to measure the true impact of disease in this group of
patients using unidimensional clinical measures alone. A more complete report of the
impact needs to be measured using a COHRQoL instrument which takes into account
individuals’ perception of their oral health and how they function (McGrath et al.,
2004).

1.4

Issues in measuring OHRQoL in children

Measuring OHRQoL in children is difficult because they are psychologically different
to adults; therefore, adult measures are not likely to be suitable for children (Jokovic et
al., 2003a). Children present a unique set of challenges related to their psychological
development, which is in a constant state of change (Broder, 2007; Jokovic et al.,
2002b; Wallander et al., 2001). Children are a ‘moving target’ for psychology (Christie
et al., 1993); accordingly OHRQoL measures need to consider the developmental stage
of the child in relation to their comprehension, time awareness, and QoL markers
(Wallander et al., 2001). Adult measures for QoL are inappropriate for children because
they generally require a higher level of comprehension and may include items that are
irrelevant to children (Spieth and Harris, 1996). Despite these difficulties, children can
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provide valid and reliable information on QoL when developmental considerations are
taken into account (Eiser and Morse, 2001; Jokovic et al., 2003a).
1.4.1 Proxy raters
Although children are valid and reliable sources of information on their own OHRQoL
(Jokovic et al., 2004a), proxy raters can provide useful information. There are situations
(for example, the child may be medically compromised or unable to talk) where
children may not be able to communicate; therefore, it may be desirable to supplement
or substitute a child’s response. A proxy rater (such as a parent, caregiver or clinician)
could provide QoL information. The information provided differs depending on the
proxy, the disease and the child.
Proxy raters base their reports on the information available to them; this has different
limitations across each domain. A parent’s knowledge of a child is limited to their
direct interactions with the child and this leads to strengths and weaknesses in reporting.
Typically parents have little information about activities that happen unsupervised and
outside of the home (Jokovic et al., 2004a) or about changes that are not externalised. A
parent is better at rating aggressiveness than rating sadness or anxiety, which are
behaviours or traits that are more internalised (Eiser and Morse, 2001). Parents are also
better at judging functional limitations than emotional and social well-being (Jokovic et
al., 2004a). The quality of information gained from proxy raters other than parents has
not been evaluated. Despite the limitations of using proxy raters, the resulting
information is useful. Parental ratings of QoL have been shown to have good validity
and reliability even when the parent-child answers are not concordant (Jokovic et al.,
2004a).

1.5

Development of OHRQoL

Developing a QoL measure can be complex; underlying concepts and statistical
processes for ensuring that an instrument is sound need to be taken into account. This
section summarises the conceptual models underlying OHRQoL measurement, the
principles of developing an OHRQoL instrument, the processes for shortening
instruments, and the validation of OHRQoL measures.
1.5.1 Conceptual models for OHRQoL measurement
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The underlying conceptual model of a questionnaire will dictate the type of information
collected and how that information can be used (Spieth and Harris, 1996). There are
various models available for developing QoL and OHRQoL measures (Spieth and
Harris, 1996). A QoL model will reflect the investigators perception of oral health and
disease (Broder et al., 2007; Locker, 1987); hence, the instrument needs to be viewed in
the context of the underlying constructs.
Models for QoL assessment
The two models for QoL assessment are the Utility-Model (UM) and the Health-StatusMeasurement-Model (HSMM). The UM is based on economic decision theory and asks
participants to express preferences for treatment by considering the side-effects of
treatment against the effects of the disease in question (Spieth and Harris, 1996). In
contrast, the HSMM was devised to measure the impact of health care policies on the
population (Spieth and Harris, 1996). The HSMM approach measures the impact of
physical health on functioning and is organised in a five-level hierarchy of health
(Spieth and Harris, 1996). The HSM may be a more useful model for COHRQoL
because it is not as complex as the utility model, and it is more likely to detect change
over time.
Concepts for measuring oral health
Oral health has been defined as “a comfortable and functional dentition which allows
individuals to continue in their desired social role” (Dolan, 1993). This definition
reflects the socio-environmental model of health (Nettleton, 1995) by focusing on the
way that conditions of the mouth affect the individual’s well-being and quality of life.
This definition actively avoids focusing directly on conditions of the oral cavity and
instead connects the individual’s experiences to the disease state (Locker, 1997). An
individual’s experiences are central to measurement of health and well-being, but they
are separate from disease. An individual could be suffering from a chronic disease and
yet experience better QoL than someone who is supposedly healthy. Although health
and disease interact, they are not two ends of the same scale but largely separate
concepts (Locker, 1997).
Current COHRQoL measures use two different starting points for measuring OHRQoL:
the International Classification of Impairments (ICI) (Locker, 1987), and the WHO
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definition of health and QoL (WHO, 1995). The ICI considers disease or impairment as
the underlying assumption; in contrast, the WHO definition considers health alone. This
difference in the models will lead to instruments which measure different constructs;
one will measure health, and the other disease (Locker et al., 2007a). Both models have
been used to develop valid measures of COHRQoL (Broder and Wilson-Genderson,
2007; Gherunpong et al., 2004; Jokovic et al., 2002b).
The ICI as an underlying model for OHRQoL measures
The cornerstones of the ICI model are impairment, functional limitation, discomfort,
disability, and handicap. Impairment is the extent of anatomical loss or structural
abnormality. Functional limitation is the extent of loss of function of body parts or
systems. Discomfort is the self-reported physical and psychological distress, including
pain and other feeling states not directly observable. Disability covers the realms of
physical well-being, psychological wellbeing, and social well-being. Handicap is
defined as the disadvantage experienced by impaired or disabled people because they
do not or cannot conform to the expectations of society or the social groups to which
they belong. Impairment is the extent of anatomical loss or structural abnormality.
Impairment and functional limitation can be reported using biomedical measures.
The ICI places the concepts of impairment, functional limitation, discomfort and
disability as a progression linked to the eventual end-point of handicap. Fig I shows the
model with 3 levels, each of which requires a different instrument for measurement.
Impairment and functional limitation can be reported using biomedical measures.
Discomfort marks the point on the linear model where biomedical measures stop and
sociomedical measures begin. Handicap is the culmination or successor of the previous
concepts and where QoL can be measured (Locker, 1987).
QoL is measured by using a pool of items which are generated based on the underlying
model. In this case, the underlying model of ICI has been modified so that the third
level presents ‘impacts on daily performances’ rather than ‘handicap’. The adapted
model then uses the comparison table of disability indices (McDowell and Newell,
1987) and existing socio-medical/socio-dental indicators to generate items that will
measure OHRQoL (Adulyanon and Sheiham, 1997).
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Figure 1.0 – A conceptual model for OHRQoL (Adulyanon and Sheiham, 1997)
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The WHO definition as an underlying model for OHRQoL
The World Health Organization Quality of Life Group (WHOQoL) organised QoL into
six broad domains based on the WHO definition of QoL: the physical domain,
psychological domain, level of dependence, social relationships, environment, and
spirituality/religion/personal beliefs (WHO, 1995). The definition and domains
highlight both positive and negative dimensions of health. This is important because the
QoL phenomenon cannot be described by purely positive or purely negative constructs
(Broder et al., 2007; McGrath et al., 2004).
The WHO definition was further reduced into four domains (oral symptoms, functional
limitations, emotional well-being, and social well-being) for describing the concept of
OHRQoL; (Jokovic et al., 2004a). The four domains can be used to generate items for
OHRQoL measures in order to create a well-balanced picture of OHRQoL.
1.5.2 Further considerations for theoretical background
Although the underlying model has a major influence on OHRQoL instruments, other
factors need to be considered, such as the stakeholder groups, global items, and the
scoring of OHRQoL instruments. These factors will influence the items that are
included in the final instrument; therefore, they are useful in understanding COHRQoL
instruments.
Stakeholders
The stakeholder groups that influence the process of creating OHRQoL instruments will
affect the focus of the instrument and the point of view that is dominant (Wallander et
al., 2001). When government and society are the main stakeholders, the data obtained
by the instrument may be used to guide allocation of public resources. When a
particular patient group is the key stakeholder, the data obtained using the instrument
will guide the choice of treatment provided. Each stakeholder group will influence the
orientation of the questions; therefore, understanding the key stakeholders may improve
the understanding and ultimate use of the information generated by using the QoL
instrument (Wallander et al., 2001).
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Global items
Global items are the all-encompassing items used alongside QoL measures and are
designed to give an indicator of participants’ perception of their own health. People use
different indicators for measuring their own global health; characteristics such as
education, ethnicity, or age can affect the ability to understand a global question. Global
item design should reflect the education level of the target group (Krause and Jay,
1994). If the question is difficult to understand, a global item might be of no benefit in
answering the research question. Global items in child OHRQoL measures need to be
easy to understand and targeted at a low level of education.
Scoring of OHRQoL measures
Scoring of a questionnaire needs to reflect the underlying constructs in the way that
items are weighted, (Juniper et al., 1996) and the way that scores are reported
(Cunningham et al., 2000). Scores can be reported as an index or as a scale. An index is
a rating based on a set of numbers that are derived from a series of observations; by
contrast, a scale is a system that reports the observations in steps of equal portions
(Porta, 2008). QoL measures do not generally progress in steps that are quantifiably
equal, and so QoL measures can be considered to be indices.
The fact that QoL data are presented in indices, means that the investigator needs to
decide how to present the score and whether all or part of the score needs to be
weighted. The decision to keep scores separate or combine them depends on the
underlying construct. If the score is presented in a combined format, it must be able to
measure and display the underlying construct (Cunningham et al., 2000). Applying no
weighting projects the assumption that all items and domains are equally important.
Although there are a variety of techniques for weighting, it has been shown that
weighting items invariably has no effect on the bottom-line conclusions (Allen and
Locker, 1997; Juniper et al., 1996).
1.5.3 Principles for developing questionnaires
QoL instruments should follow the multistage model for generating items and
demonstrating validity. Items can be analysed by using an item impact or factor analysis
method to assess their value to the instrument (Coste et al., 1997; Locker and Allen,
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2002). The multistage model will produce an instrument which uses observable and
accessible indicators to represent the underlying concept (Locker, 1987).
The multistage model
The multistage model has six steps, as presented in Table 1.1. It follows the underlying
assumption that QoL measurements are based on what participants feel is important.
The six steps are item selection, reduction of items, questionnaire formatting,
pretesting, sampling for stages one to four, the testing of reproducibility and
responsiveness, and the testing of validity (Guyatt et al., 1986). Item selection,
pretesting, and questionnaire formatting will be discussed in this section. Testing of
validity, reproducibility and responsiveness will be discussed elsewhere.
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Table 1.1 – Multistage model for generating items in QOL questionnaires adapted from
Guyatt 1986 (Guyatt et al., 1986)

Stage

Procedure

Item selection

Literature review
Consultation with health care workers
Use existing instruments
Semi-structured interview with 50-100 participants

Reduction of number
of items

Use a second item-selection questionnaire identifying
frequency and importance (item impact)
Choose items with highest frequency-importance product or
principle component analysis

Questionnaire format

Choose response-options scale 7-10-point Likert or visual
analogue scale
Time specification
Availability of previous responses to parents

Pretesting

Use 20 participants
Analysis of results to ensure that full range of response options
is used

Sampling for above
four stages

Use a random sample of participants eligible for subsequent
trails to ensure representation of entire range of disease
severity, age, lifestyle etc

Reproducibility and
responsiveness

Questionnaire administration to stable patients, duplicating
conditions of subsequent trial(s)
Administration before and after intervention of known efficacy
Use of construct validity
Use of a priori prediction
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Shortening QoL measures
Investigators may wish to shorten QoL measures in order to reduce costs, improve the
acceptability to participants or to simplify analysis (Coste et al., 1997; Locker and
Allen, 2002). The longer the measure, the more time it takes to administer, and the
more it may cost to conduct the study (Locker and Allen, 2002). Participants can
become bored or fatigued while completing questionnaires; hence, a shorter
questionnaire will be more acceptable to participants and more likely to generate
genuine responses (Coste et al., 1997). The more data generated, the more complicated
is the analysis, and shortening the measure can make it easier to score and to interpret
results (Locker and Allen, 2002).
Although there are obvious benefits to shortening instruments, it can create significant
limitations. Shortening measures can lead to a reduction in their utility, and problems in
validation. The drawbacks of shortening an instrument can be minimised by following
appropriate methods in development. The process of successfully shortening a measure
should include; selecting the most appropriate measure, seeking an appropriate gold
standard for comparison, using an expert-based approach which combines professional
judgement with statistical methods, and validating the short version on an independent
sample of participants (Coste et al., 1997).
Validity, reproducibility and reliability of QoL measures
Validity, reproducibility, and reliability testing are the final steps of the multistage
method of developing QoL questionnaires. Validity can be defined as whether an
instrument is measuring what it is supposed to measure (Guyatt et al., 1989; Porta,
2008). Reproducibility is whether the repetition of a test produces identical or closely
similar results each time it is conducted (Deyo et al., 1991; Guyatt et al., 1989; Porta,
2008). Reliability in this context is a combination of internal consistency and
reproducibility (Deyo et al., 1991). The validity, reproducibility and reliability of a QoL
measure needs to be investigated in order to demonstrate its suitability for a given
purpose.
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Reproducibility
Reproducibility is also known as test-retest reproducibility (Deyo et al., 1991), and can
be measured using Pearson’s product-moment correlation, or intraclass-correlationcoefficient (ICC) (Jokovic et al., 2003a). Pearson’s correlation is a measure of
association that indicates the degree to which two variables have a linear relationship
(Porta, 2008). Tests for reproducibility compare two sets of measurements taken in
close succession in order to establish their concordance. The ICC measures the extent to
which members of a group resemble each other more than they resemble members of
other groups (Porta, 2008). In the context of reproducibility, this test will assess
whether repeated test scores are related to each other. The ICC is a more appropriate
measure of reproducibility than Pearson’s correlation because the former indicates the
degree to which two variables have a linear relationship (Porta, 2008; Jokovic et al.,
2003a).
Reliability
Reliability is described as a combination of internal consistency and reproducibility.
Hence it relies on the same statistical analysis as reproducibility, as well as analysis for
internal consistency. Internal consistency (also known as internal validity) is the relative
absence of bias or systematic error, or the correlation among items comprising an
instrument (Deyo et al., 1991). Internal consistency can be assessed established using
Cronbach’s alpha (Porta, 2008; Varni et al., 1999), which is an estimate of the
correlation between the total score across a series of items from a rating scale and the
total score that would have been obtained had a comparable series of items been
employed (Porta, 2008).
Validity
Validity is the concept of whether or not an instrument is measuring what it is supposed
to measure. The QoL literature reports many variations of validity, some of the
commonly reported types of validity are external validity (Wallander et al., 2001),
internal validity (Varni et al., 1999), construct validity (Geisinger, 1992; Wallander et
al., 2001), substantive validity (Wallander et al., 2001), structural validity (Wallander et
al., 2001), discriminant validity (Varni et al., 1999), and concurrent validity (Dunlow et
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al., 2007). Together, these various types of validity make a statement about the ability
of an instrument to measure an underlying construct.

1.6

Selecting a child OHRQoL measure for Cambodian children

There are three instruments currently being used to measure COHRQoL: The Child
Oral Health Related Quality of Life series of questionnaires (COHQOL©) (Jokovic et
al., 2002b), the Child Oral Health Impact Profile (COHIP) (Broder et al., 2007), and the
Child Oral Impacts of Daily Performances (Child-OIDP) (Gherunpong et al., 2004). All
of these measures have strengths and weaknesses and they are assessed against a set of
criteria in Table 1.2. The criteria are based on the guidelines for adolescent HRQoL
measures (Wallander et al., 2001), the requirements of the multistage process (Guyatt et
al., 1986), and the QoL reports on validity testing. Each of the measures will be
discussed in relation to its strengths and weaknesses.
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Table 1.2 – Comparison of COHRQoL measures
Guideline

COHRQOL© questionnaire

COHIP

Child-OIDP

General description

The aim of COHRQOL was to develop an
OHRQoL measure developed specifically for
children to take into account the special
developmental considerations.

COHIP was designed to measure oral-facial
well-being of school age children (ages 8-15)
as reported by children and their proxy
reporters. There are 34 items representing 5
domains.

The Child-OIDP was developed as an
adaptation of the adult OIDP which was
originally tested in a Thai population.

Does it follow a logical
multistage model for
item selection?

The CPQ8-10 and the CPQ11-14 – 46 items
generated from a literature review of existing
measures, Content validity was then assessed
by a panel of health professional to create a
modified pool of 50 items generated by adding
and removing items. An item impact study was
conducted leaving 36 remaining items.

COHIP started with the initial pool of items
generated from the COHQOL© questionnaire
development process. A series of items were
added or dropped after undergoing
content/face validity testing and item impact
testing twice followed by a factor analysis.
This left 34 items in the final instrument.

Very simple generation of items with simple
modification of the adult OIDP measurement.
Could create some limitations in measuring
items that are actually important to the patient
group.

Parental Perceptions Questionnaire (PPQ) –
Item pool generated through literature review,
consultation with parents and professionals. 47
items were generated and tested for content
validity. An item impact study was conducted
to reduce the number of items to 31.

Questionnaire format

Uses a Likert scale for participants to rate their
experiences. Scales only measure negative
experiences. This makes it easier to analyze
but does not allow reporting of positive aspects
of oral health.

Uses a Likert scale that includes positive items
and experiences.

Uses a frequency and severity score to
generate an impact score as a percentile of the
highest possible score.

Does the measure utilize
an accepted, clear,
generic QOL definition?

Yes
Uses WHO definition of QoL

Yes
Uses WHO definition of QoL

Yes
Uses an adaptation of ICI to generate items
that affect socio-medical functioning
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Table 1.2 continued – Comparison of COHRQoL measures
Guideline

COHQOL© questionnaire

COHIP

Child-OIDP

Include broadly
encompassing QOL
domains?

Yes
Measure includes 4 domains; oral symptoms,
functional limitations, emotional wellbeing
and, social wellbeing.

Yes
Oral health, functional well-being,
social/emotional wellbeing, school
environment, and self-image.
Focuses more on specific roles of children than
other measures and allows better measurement
of positive aspects of oral health.

Some limitations
Items are generated based on physical,
psychological and social impacts to daily
living. This generates items that are broadly
encompassing but from a negative point of
view, which limits the ability to measure the
positive experiences associated with
OHRQoL.

Include both objective and
subjective approaches?

No
Although questionnaire is validated against a
normative assessment of oral health for
participants

No
Although questionnaire is validated against a
normative assessment of oral health for
participants

No
Although questionnaire is validated against a
normative assessment of oral health for
participants

Have parallel forms for
children and other
informants?

Yes
This is a group of questionnaires including the
Child Perceptions Questionnaire 8-10 (CPQ810), Child Perceptions Questionnaire 11-14
(CPQ11-14), Family Impact Scale (FIS), and the
Parental Perceptions Questionnaire (PPQ).

Yes
COHIP has been used for both parents and
children to gain information on OHRQoL

No
No evidence of Child-OIDP being use for
other age groups although there are adult
OIDP measures.

Yes
Very good demonstration of face/content
validity in the rigorous multistage process
Concurrent validity demonstrated by
measurement against other universally
accepted measures for various domains.
Discriminant validity was supported by
statistically significant differences between
clinical groups. The scores of low SES
participants and participants from the clinical
paedodontic sample were similar.
Reduced internal consistency due to the range
of dental conditions being examined in the
validation study.

Yes
Reports excellent validity

Demonstrate satisfactory psychometric characteristics:
Validity

Yes
Validated by epidemiological study to
demonstrate good construct validity. There was
good discriminant validity when using overall
scores
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Table 1.2 continued – Comparison of COHRQoL measures
Guideline

COHQOL© questionnaire

COHIP

Child-OIDP

Responsiveness

Yes
This measure is sensitive to change over time as
measured by patients receiving orthodontic
treatment and caries treatment.
Yes
Well demonstrated

Unknown
No longitudinal study’s completed with this
measure to assess longitudinal change over time.

Unknown
No longitudinal studies

Excellent test re-test reliability and scale reliability

Reports excellent reliability

Provide norms for general
population in addition to any
specific group it targets?

Yes
CPQ11-14 and PPQ have demonstrated validity in an
epidemiological study of 11-14 year olds in the
Taranaki region. CPQ8-10 and FIS have not been
used in epidemiological studies.

No
All samples taken for validation were non-random.

No
All samples taken for validation were non-random.

Recognise explicitly that
children are moving targets
for developmental
psychology?

Yes
The CPQ8-10 and CPQ11-14 are altered to reflect the
varying developmental stages.

Yes
Items developed so that children at the age of 8 as
well as the age of 15 can understand and respond to
the questions. However, in making the
questionnaire it may reduce the sensitivity of the
instrument to measuring constructs specifically
related to developmental change.

Yes
Items to modify so that children can understand
the ideas and questions posed. Despite this it has
been shown that children have trouble processing
abstract ideas such as time frames. Frequency and
severity are a key part of this index which may
make it difficult for children to respond to items
especially in areas of lower education.

Is there a valid short form?

Yes
CPQ11-14 has been validated using 4 different short
forms generated using both item impact and factor
analysis for item reduction. All short forms were
shown to be valid however some had better
discriminant validity.

No

Yes
An abbreviated version was tested for applicability
in Tanzania.

Are there valid crosscultural adaptation

Yes
Denmark, Saudi Arabia, China, Brazil, Brunei,
Germany and Spain.

No

Yes (originally tested in Thai population)
English (UK), Brazil, France, Peru, Tanzania.
Adult form of OIDP has been used on Brazilian
and Ugandan adolescents between the age of 15
and 16

Reliability/reproducibility
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1.6.1 The Child-OIDP
The Child-OIDP was adapted from the Oral Impacts of Daily Performances (OIDP), a
measure that was developed for adults. The instrument was adapted for (and tested) a
convenience sample of Thai children (Gherunpong et al., 2004). The Child-OIDP uses a
modified version of the WHO ICI as the underlying model (Adulyanon and Sheiham,
1997; Gherunpong et al., 2004). This measure has been cross-culturally adapted for
children in England (Yusuf et al., 2006), Brazil (Castro et al., 2008), France (TubertJeannin et al., 2005), Peru (Bernabe et al., 2007), and Tanzania (Mtaya et al., 2007). A
short form has been validated for Tanzanian children (Mtaya et al., 2007).
Strengths of the Child-OIDP
The strengths of the Child-OIDP relate to the investigative team, the scoring system and
its adaptation across different cultures. The Child-OIDP was developed in Thailand
with native Thais on the investigative team. The culturally appropriate investigative
team had a good chance of producing an instrument that represents the constructs of
OHRQoL in the target population. The scoring system is easy to understand because
each score is presented as a percentile of the highest possible score. Investigators have
gone further to designate cut-off points for representing normative need (Adulyanon
and Sheiham, 1997). The Child-OIDP has been successfully adapted in France (TubertJeannin et al., 2005), England (Yusuf et al., 2006), Peru (Bernabé et al., 2008), and
Brazil (Castro et al., 2008). When multiple studies are able to use a measure
successfully it builds evidence for validity of the instrument. However, all studies using
Child-OIDP have been based on convenience samples, and further epidemiological
analysis would be useful in confirming the validity of this instrument.
Weaknesses of the Child-OIDP
The weaknesses of the Child-OIDP relate to the selection and structure of items, and the
limitations of the underlying construct model. Items for the OIDP were modified to
create items that were relevant to children (Gherunpong et al., 2004). Although the
modification of items from the original OIDP attempted to take developmental factors
into consideration, it may have been more advantageous if the items were generated
based on what is important to the children themselves. The items are complicated and
may be difficult for children to interpret because they include ratings of frequency. If
the children cannot understand an item, it may produce inaccurate data.
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The underlying model of the adaptation of the ICI has some limitations in generating
items that cover the broad phenomenon that is OHRQoL. The adapted ICI model
provides a good starting point; however, it does not encompass all of the constructs
important to OHRQoL. This is because it considers oral heath from the perspective of
handicap rather than from the perspective of oral health as a construct that includes both
health and disease (Locker, 1987; 1997) . The model does not include scope to measure
the positive experiences associated with orofacial function.
1.6.2 COHQOL© questionnaires
The COHRQOL© was the first measure developed specifically for children to take into
account the developmental aspects of childhood. The COHRQOL © measure is made up
of five questionnaires; the Child Perceptions Questionnaire 6-to-8-year-old (CPQ6-8)
(Jokovic et al., 2002a), the Child Perceptions Questionnaire 11-to-14-year-old (CPQ1114),

the Child Perceptions Questionnaire 8-to-10-year-old (CPQ8-10) (Humphris et al.,

2005), the Family Impact Scale (FIS) (Locker et al., 2002), and the Parental Perceptions
Questionaire (PPQ) (Jokovic et al., 2003b; Jokovic et al., 2004a). The COHQOL© is
based on the WHO definition of QoL, and the domains laid out by the World Health
Organization Quality of Life group (WHOQOL) (Jokovic et al., 2002b). This measure
has been successfully shortened (Foster Page et al., 2008) and cross-culturally adapted
(Barbosa et al., 2009; Brown and Al-Khayal, 2006; McGrath et al., 2008; Wogelius et
al., 2009).
Strengths of the COHQOL©
The strengths of the COHQOL© are that it has been widely used, considers the
developmental psychology of children, and it has been shown to demonstrate sensitivity
to change (Agou et al., 2008). The COHQOL© has been cross-culturally validated, and
it has been validated in an epidemiological study; it is important that QoL measures are
validated by non-patient groups in order to ensure that the instrument is able to measure
QoL in the general population, and not just in those suffering from disease (Foster Page
et al., 2005).
The five different questionnaires that make up the COHRQOL© target children and their
proxy raters at a level appropriate for their development (Jokovic et al., 2002b). This
ensures that children at various ages are able to provide useful information. The
disadvantage of having multiple questionnaires is that cross-cultural adaptation should
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include adaptation of all questionnaires, not just one questionnaire in isolation. The
questionnaires were designed to be used together to provide a comprehensive depiction
of the impact of oral-facial disorders.
The evaluative properties of the COHQOL© series have been demonstrated using the
CPQ11-14, the Parental-Child Perceptions Questionaire (P-CPQ), and the Family Impact
Scale (FIS). Investigators were able to demonstrate acceptable reliability and validity
for measuring clinical outcomes in orthodontic patients (Locker et al., 2007b; O'Brien et
al., 2006). Changes in OHRQoL have been demonstrated in caries patients and families
(after dental treatment under general anaesthesia) using the P-CPQ and FIS (Gaynor
and Thomson, 2012; Malden et al., 2008). Being able to evaluate treatment using
OHRQoL instruments is important in the search for treatment modalities which not only
reduce negative symptoms but improve well-being.
Weaknesses of COHQOL©
The weaknesses of the COHRQOL© measure are the multiple questionnaires (as
discussed earlier) and the failure to measure the positive experiences of orofacial
function. The Likert scales used in the COHRQOL© allow participants only to express
the degree of their negative experiences, and there is no opportunity for recording
positive experiences. Failing to include the positive experiences of orofacial wellbeing
could exclude useful information. Although there are multiple instruments associated
with the COHRQOL© series, the instruments share a lot of items which could make
them comparable.
Comparison of the CPQ11-14 and the CPQ8-10.
The multiple instruments associated with the COHQOL© series (in particular, the CPQ810

and the CPQ11-14) are very similar. The CPQ11-14 has four recognised short versions

based on statistical regression models and item impact models (Foster Page et al.,
2008); CPQ11-14 16 item impact short form (CPQ11-14ISF), CPQ11-14 16 item regression
short from (CPQ11-14RSF), CPQ11-14 8 item impact short form and CPQ11-14 8 item
regression short form. The CPQ8-10 has 25 items and no recognised short forms (as
yet).
The major differences between the CPQ8-10 and the CPQ11-14 are in one of the items, the
reference period used to frame the items, and the response categories used for the global
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items. The item relating to arguing with other children appears only in the CPQ8-10. The
reference period used to frame the items in the CPQ8-10 is one month while the CPQ11-14
used three months. There are four global item response categories in the CPQ 8-10 and
five in the CPQ11-14. Table 1.3 presents a comparison of items from the CPQ 11-14
standard version, CPQ8-10 and CPQ11-14 8 item short version (Jokovic et al., 2006).
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Table 1.3 – Comparison of item content of the CPQ11-14, CPQ11-14 16 item impact short
form (CPQ11-14ISF), CPQ11-14 regression short form (CPQ11-14RSF) and CPQ8-10 (X
indicates that the item is present)

CPQ8-10

CPQ11-14ISF

Oral symptoms
Pain in mouth or teeth
Bleeding gums
Sores in your mouth
Bad breath
Food stuck between your teeth
Food stuck at top of your mouth
Pain on hot/colda

X
X
X
X
X

X
X
X
X
-

X
X
X
X
-

Functional Limitations
Difficulty chewing apples, corn or steak
Difficult to open your mouth wide
Difficult to breathe through your mouth
Difficult to say any words
Taken longer than others to eat a meal
Difficult to eat foods you would like to eat
Had trouble sleeping
Had difficulty playing a musical instrument by mouth
Difficult to drink with a straw
Pain on hot/colda

X
X
X
X
X
X

X
X
X
X

X
X
X
X
-

X
X

X
X

X

X

X
X
X

X
X
-

X
-

X
-

X
X
X
X
X
X
X
X
X
X
X
-

X
X
X
X

X
X
X
X

Items in the CPQ11-14

Emotional Well-being
Felt irritable or frustrated
Been upset
Concerned what other people think about your teeth,
lips mouth or jaws
Worried that you are not as healthy as others
Felt nervous or afraid
Shy or embarrassed
Worried that you are not as good looking
Worried that you are different from other people
Social Well-being
Missed school because of pain
Teased by other children
Not wanted to spend time with other people
Asked questions
Not wanted to speak or read aloud at class
Other children made you feel left out
Hard time paying attention in school
Avoided taking part in activities like sports etc
Not wanted to talk to other children
Not Wanted to spend time with other people
Had difficulty doing your homework
Avoided smiling or laughing around other children
Argued with other children or family
a

CPQ11-14RSF

This item is in a different domain for the CPQ8-10 and the CPQ11-14
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1.6.3 The COHIP
The COHIP and the COHRQOL© series have an inter-twined history, but the COHIP
has produced only one questionnaire. The COHIP and the COHRQOL © both use the
WHO definition of QoL as the underlying construct, and both were developed from the
same item pool. COHIP was designed as a single instrument to be used on children
aged eight to eighteen years old and to measure both child and parental (or proxy)
perceptions of OHRQoL. As yet, there are no validated short forms but the instrument
has been cross-culturally adapted in Holland (Bos et al., 2010), Korea (Ahn et al.,
2012), and Isfahn (Asgari et al., 2012).
Strengths of the COHIP
The strengths of this instrument are its ability to measure the positive experiences of
OHRQoL and the use of a multistage process during its development. The COHIP is the
first measure to include positive experiences in measuring orofacial well-being (Broder
et al., 2007). When considering OHRQoL in the context of the WHO definition of
health, it is important that OHRQoL measures include positive experiences in order to
more fully represent the underlying construct or model (McGrath et al., 2004).
The multistage development of the instrument brought together item impact analysis,
factor analysis and professional judgment (Broder et al., 2007). This process is
consistent with guidelines for developing QoL measures and ensured that the items
included in the instrument were likely to yield good data and represent the constructs
that are important to both participants and investigators (Guyatt et al., 1989).
Weaknesses of the COHIP
The weaknesses of this measure are related to data analysis and the instruments’
relative infancy. The data analysis for the COHIP is more complicated than the
COHRQOL© because there are positive values as well as negative values; however, the
authors have demonstrated sound statistical analysis which can be replicated (Broder
and Wilson-Genderson, 2007). The COHIP is relatively new to the reported literature
and there are only a few cross-cultural adaptations, but no epidemiological studies or
prospective longitudinal studies. Cross-cultural adaptations are important in producing
information that is comparable between populations. Epidemiological studies are
important in demonstrating external validity. Prospective studies will determine the
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evaluative properties of the measure and its suitability for clinical trials or prognostic
tests. The validity of this instrument will be strengthened by further cross-cultural,
epidemiological, and prospective studies.

1.7

The use of OHRQoL measures

Measuring the experiences of children with oral conditions with an OHRQoL
instrument is useful to oral health services for a variety of reasons, such as needs
assessments, outcome measures, epidemiological estimation, and informing public
policy and decision making (Mouradian et al., 2000, Gaynor, 2012).
Needs assessment
Health services are moving towards a broader approach to assessing needs. The ChildOIDP was tested as a needs assessment tool; it was found that, outside the oral
symptoms domain, the Child-OIDP was not a good predictor of normative need (Tsakos
et al., 2006). In light of the deficiencies of the Child-OIDP, it is possible that a different
OHRQoL instrument (along with detailed clinical information) could be a more
successful needs assessment tool.
Outcome measures
An outcome measure is used in the evaluation of an intervention; some COHRQoL
instruments were designed with this in mind. Ideally, the instrument should be capable
of representing changes at both individual and group level (Jokovic et al., 2002b;
Locker et al., 2007b). COHRQoL instruments have been used to measure the outcome
of orthodontic treatment (Foster Page et al., 2005; Locker et al., 2007b; O'Brien et al.,
2006) and dental treatment under general anaesthesia (Malden et al., 2008); however,
there are no reports (as yet) of changes in OHRQoL after routine dental treatment.
Epidemiological uses
It is important that thorough validation of an OHRQoL measure is completed using an
epidemiological sample. An epidemiological sample can generate data about the
OHRQoL status of a population. Only one such study has been reported, and that was
completed in New Zealand. The information from this study serves as an important
data-base (or ‘yard stick’) for future epidemiological studies (Foster Page et al., 2008).
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Inform public policy and allocation of resources
Bearing in mind that the purpose of dental health services is to promote, maintain, and
restore oral health, OHRQoL measures can be used to inform public policy and guide
allocation of public resources (Ebrahim, 1995; Wallander et al., 2001). Policy
implementation at government or organisation level can impact on QoL; good quality
QoL information can help to guide and monitor change in relation to specific policies
(WHO, 1995). In turn, policies will dictate the allocation of resources; often, the aim is
to allocate resource in relation to need (Ebrahim, 1995). There is a shift away from
crude measures of need such as, morbidity and mortality, towards more holistic
measures of need. QoL measures provide a broader picture of need and provide useful
information for resource allocation.
Communication across health professions
The clinical burden of dental disease can be misunderstood by medical professionals,
but QoL measures may help to communicate the impact of dental disease to them
(Mouradian et al., 2000). The historical split of the dental profession from the medical
profession often means that the mouth and surrounding structures are treated in
isolation from the rest of the body. If dental disease can be described in terms of QoL,
this may bridge the gap and facilitate better collaboration with medical professionals
(Mouradian et al., 2000).

1.8

Cross-cultural adaptation of QoL measures

Cross-cultural adaptation is the process of taking a measure which is used in one culture
and adapting it for use in another setting; culture is the attitudes and behaviour
characteristics of a particular group (Corpus, 2008). Culture can function as a subtle and
systemic device through which the world is perceived (Olweny, 1994). Cultural aspects
of HRQoL are reflected in four ways during development: the way that health and
illness is received in relation to the proposed HRQoL measure; the dimensions that
represent a cultural perception of health and ill health; the division of the dimensions
into items; and the relative weight attached to each item as it reflects the severity of the
underlying concept (Allison et al., 1999).
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HRQoL is a combination of some concepts which are easily adapted, and others which
present more difficulties. This section will examine the reasons for cross-cultural
adaptations of HRQoL and some of the challenges presented by such an undertaking.
The difficulties associated with cross-cultural adaptation are highlighted in terms of
translation, item equivalence and ethics, all of which are important in the context of
multinational studies.
Multinational studies
Ideally, investigators would work together across cultures to establish appropriate
measures that allow effective cross-cultural comparisons. In the real world, there are
some values related to oral health which are shared among cultures and some which are
difficult to adapt (Lawrence, 2001). The cultural aspects of HRQoL are evident
throughout the development process (Allison et al., 1999). Investigators who are part of
a multinational collaboration team need to establish the way in which they seek to
achieve consensus for comparability. A decision needs to be made about how to
collaborate at the level of translation or at a conceptual level. Multinational
investigative teams that are aware of the way in which cross-cultural-values differ will
actively plan their level of collaboration for predictable success.
Cross-cultural comparability can be summarised by considering the etic and emics 2
which divide those constructs with proven cross-cultural validity from those without
cross-cultural validity (Erkut et al., 1999). Etic concepts are those which have proven
cross-cultural validity. Emic concepts have validity only in a specific culture.
Multinational teams will work together to define the research question in terms of etic
concepts that are known to be culturally valid. Once the etic concepts are defined, they
can be operationalised within the study population in terms of emic concepts specific to
that culture (Erkut et al., 1999; Hawthorne et al., 2006).
Reasons for cross-cultural adaptation of QoL measures
There are many reasons for investigators wanting to conduct cross-cultural adaptation.
Cross-cultural adaptation may aim to: investigate differences in a phenomenon across
cultures (Lawrence, 2001); extrapolate the effectiveness of one study to another country
(Herdman et al., 1997); and ensure that any difference in findings is due to actual
2

The concept of etics and emics is from linguistics and anthropology (Erkut et al., 1999).

34

differences in the population and not differences in the language system (Allison et al.,
1999). Any situation where the target population might view the underlying constructs
of HRQoL differently to the original test population may require a cross-cultural
adaptation (Beaton et al., 2000). Table 1.4 presents a summary of scenarios in which
some form of cross-cultural adaption may be required. The first step of a cross-cultural
adaptation is translation.
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Table 1.4 – Possible scenarios where some form of cross-cultural adaptation is requireda
Wanting to use a questionnaire in a new
population described as follows:

Results in a change in…..
Culture
Language

Country of use

Adaptation required
Translation
Cultural
adaptation

Use in same population, no change in culture,
language or country from source

---

---

---

---

---

Use in established immigrants in source country

X

---

---

---

X

Use in other country, same language

X

---

X

---

X

Use in new immigrants, not English speaking,
but in same source country

X

X

---

X

X

Use in another country and another language

X

X

X

X

X

a

Adapted from Beaton et al. (2000).
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1.8.1 Translation
Translation is integral to the cross-cultural adaptation process and needs to be of a high
standard (Bullinger et al., 1993). HRQoL measures are generally developed in English
and translated to other languages (Herdman et al., 1997). Translators may use the
absolutist approach, universalist approach, or the relativist approach. The absolutist
approach assumes that culture has a minimal impact on the construct being measured.
The universalist approach assumes that culture has a significant impact on the way
concepts are expressed among different populations, to the extent that it affects the
functioning of each item in an instrument. The relativist approach lies somewhere
between the absolutist approach and universalist approach, and recognises that some
constructs are similar between cultures while others differ (Herdman et al., 1997).
The variety of approaches has led to various recommendations for the translation
process in cross-cultural adaptations. Table 1.5 presents a summary of four different
translation approaches. The approaches of the American Academy of Orthopedic
Surgeons (AAOS) (Beaton et al., 2000; Bullinger et al., 1993), and the European
Organisation for Research and Treatment of Cancer (EROTC) (Koller et al., 2007) are
similar, while others suggest a dual focus approach. Essentially, most recommendations
for translation include forward and back translation, committee review and pretesting
(Guillemin et al., 1993).
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Table 1.5 – Approaches to translating
AAOS approach (Beaton et al., 2000;
Bullinger et al., 1993)

EORTC approach
(Koller et al., 2007)

Dual focus approach
(Erkut et al., 1999)

Guidelines for cross-cultural adaptation of health-related quality of
life measures (Guillemin et al., 1993)

Forward translation of the questions by
two translators and translation of the
response choices by two different
translators

Provisional forward translation

Bilingual/bicultural research team
includes researchers indigenous to
cultures being studied.

Translation
Produce several translations
Use qualified translators

Difficulty rating

English backward translation

Operationalise content area to be
studied by concepts equally valid in
both cultures

Back translation
Produces as many back-translations as forward translations.
Use appropriately qualified back-translators

Rating of quality of translation by a
different set of translators

Check whether translation is a good
approximation of the original and
create a ‘semi-final-forwardtranslation’

Create items to measure the concepts
simultaneously in two languages
using words which are equivalent in
affect, familiarity and clarity

Committee review
Constitute a committee to compare source and final versions
Membership of the committee should be multidisciplinary
Use structured techniques to resolve discrepancies
Modify instructions or format, modify/reject inappropriate items,
generate new items
Ensure that the translation is fully comprehensible
Verify cross-cultural equivalence of source and final versions

Reconciliation of problematic items
and response choices

Interim report

Successive focus groups of bilingual
and monolingual informants provide
feedback for revisions

Pre-testing
Check for equivalence in source and final versions using a pre-test
technique. Either use a probe technique or submit the source and
final versions to bilingual lay people
Immigrants: Choose the language of administration or use a dualformat measure

Preliminary forward translation

Pilot testing

Back translation from translator 5 and
6
Rating of equivalence then
reconciliation of problematic items
Final forward translated version and
documentation

Report for peer review

Weighting of scores
Consider adapting the weights of scores to the cultural context
Report for peer review
The measure is ready to be evaluated
for its psychometric properties when
the last focus group members and the
research team are satisfied that the
language versions are conceptually
and linguistically equivalent

38

1.8.2 Equivalence
The ultimate goal of any cross-cultural adaptation is equivalence. There are multiple
definitions of equivalence throughout the literature but, generally equivalence is about
whether there is equivalent meaning in the source and target populations. It is important
that investigators make some discussion of equivalence when reporting their findings
on a cross-cultural study (Bowden and Fox-Rushby, 2003; Herdman et al., 1997). Just
because an instrument is translated does not mean it is an equivalent measure (Sireci
1997).
1.8.3 Differential Item Functioning (DIF)
Particular groups can differ systematically in their responses, depending on education,
gender and ethnicity. DIF analysis asks whether, after controlling for the underlying
construct, the response to an item is related to group membership (Teresi and
Fleishman, 2007). Assessment of DIF includes controlling for an estimate of the
underlying construct and then examining whether respondents in different groups have
a similar distribution of responses to the item in question (Petersen et al., 2003). There
are several causes for DIF, and a “pseudo” type of DIF can be generated. Fig 1.1
demonstrates causes for DIF and pseudo-DIF. The implications of DIF will depend on
the purpose of the analysis (Crane et al., 2007a; Crane et al., 2007b); however, DIF is
an important concept in determining cross-cultural equivalence.
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Figure 1.1 – Possible interpretations of a test indicating DIFa

a

Adapted from original source (Petersen et al., 2003).
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1.9

Ethical considerations

Ethics is important when conducting research that involves people, and cross-cultural
studies are no exception. As well as observing the Hippocratic principles, cross-cultural
studies require special consideration in the areas of autonomy, structural design and
appropriateness of study topics. Considering these areas will ensure that a study is
conducted in a way that is sensitive to the culture of the study population (Olweny,
1994). The key ethical considerations for a cross-cultural adaptation and validation of a
QoL measure are participation of investigators from the target population, and treatment
of any disease that is found during data collection. It is ideal if investigators from the
study population take a leading role in study design as a way of ensuring that the study
topic is appropriate for the study population. Collecting clinical information about
disease experience of a study population leads to an obligation to facilitate treatment; it
would be desirable if a study that evaluates caries experience could also facilitate
treatment. Steps need to be taken during the planning phase to ensure that the needs of
the study population are considered in conducting any investigation.

1.10 Overview of the literature
Most of what is known about caries experience in Cambodia is limited to caries surveys
and DMF data that give a very uni-dimensional view on an individual’s experiences.
Cambodians have a high burden of untreated caries and low access to dental care;
therefore, more information is needed describe the caries experience of those in
Cambodia in terms of their OHRQoL.
The most widely used COHRQoL measure is the CPQ11-14 and additional measures are
required for measuring age groups outside the 11-14 age-group. There is no published
literature on exploring the use of the CPQ11-14 on the other age-groups.

1.11 Study hypotheses
The relationship between dental caries experience and QoL in Cambodian children is
poorly characterised. If it can be better understood in this population, it may draw
attention to the problem and improve communication across health sectors and between
countries.
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The research hypotheses are:
1. that a cross-culturally adapted version of CPQ11-14Short and CPQ8-10 will be a
valid measure of OHRQoL in Cambodian children with relation to caries
experience; and
2. that the cross-culturally adapted version of CPQ11-14 will be valid in the 8-10
age-group.
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2.
2.1

Method
General approach

A cross-cultural adaptation and validation of a COHRQoL measure for Cambodian
children was proposed. A convenience sample was obtained of 8-to 14-year-old
children who received treatment from One-2-One charitable trust’s mobile dental
clinics in the provinces of Battambang, Phnom Penh, Takeo, and Kampong Thom.
Ethical approval was gained from the University of Malaya Ethics Committee.
Community leaders were informed of the project and gave consent for it to proceed.
The community leaders included the ‘house mother’ or ‘house father’ in the case of
orphanages and school principals, and village leaders in other cases. Children and
parents (where possible) were informed of the intentions of the project and given the
opportunity to withdraw. All participants were given an honorarium of a tooth brush
and tooth paste.
The clinical examinations took place in a variety of settings including school class
rooms, meeting halls and outside in the open air. Children were examined by the
principal investigator and one other calibrated examiner. Data were recorded on paper
and later entered into a computer. A summary of the cross-cultural adaptation,
conducted in Battambang, is presented in Appendix A. The validation analysis was
conducted on the data collected from participants in Kampong Thom, Takeo, and
Phnom Penh. Data were analysed using SPSS version 17.0 (SPSS Inc, Chicago, USA)

2.2

Sampling procedure

The literature review showed that other validation studies included around 50 to 100
participants in pilot samples and approximately 200 participants in their validation
samples (Barbosa et al., 2009; Brown and Al-Khayal, 2006; McGrath et al., 2008;
Wogelius et al., 2009). This study aimed to validate both the CPQ8-10 and the CPQ11-14,
and so it was decided to recruit around 200 participants from each age group for the
validation sample. For the purposes of brevity, the CPQ 11-14ISF will be referred to as
CPQ11-14 for the remainder of this document unless otherwise indicated. Children
presented voluntarily to the clinic; the interviews and examinations were conducted
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alongside routine dental treatment. In total, 430 sets of data were collected across the
provinces of Phnom Penh, Kampong Thom, and Takeo (Location shown in appendix
7); none of the children refused consent, but one child was unable to respond to the
interviewer and was not included in the sample.

2.3

OHRQoL Measure

An instrument containing 27 items based on the COHRQOL© series of questionnaires
was cross-culturally adapted (as described in Appendix A) and then administered to all
participants. Each of the 27 items included the response options of ‘Never’, ‘Once or
twice’, ‘Sometimes’, ‘Often’, and ‘Every day or almost every day’. These responses
were scored from zero for ‘Never’ to four for ‘Every day or almost every day’. The
internal reliability was measured using Cronbach’s alpha.
The 27 items were made up of 25 items from the CPQ 8-10, one item from the CPQ11-14,
and one substitute item for the CPQ8-10. The instrument was administered by research
assistants in a one-on-one interview; interviewers had been trained by members of the
cross-cultural adaptation committee. Training included a discussion of each item in the
questionnaire, practice administering the questionnaire to peers, then to a convenience
sample of around 20 children. In total, ten different interviewers were employed; they
were dentists, university students, dental assistants, and dental nurses. All research
assistants spoke Khmer as their mother tongue.
2.3.1 Global measures
Two global items were included to assess concurrent validity. Both global items used
likert scale for responses. The first global item (“When you think about your teeth and
mouth, would you say they are, ‘Poor’, ‘Ok’, ‘Good’, ‘Very good’?”) assigned a score
of 0 for those who responded with ‘Poor’ and a score of 3 for those who responded
with ‘Very good’. The second global item (“How much do your teeth bother you, ‘not
at all’, ‘a little bit’, ‘some’, ‘a lot’?”) assigned a score of 0 for those who responded
with ‘Not at all’, and a score of 3 for those who responded with ‘A lot’.

2.4

Clinical examinations

Verbal consent was obtained from each of the participants and their caregivers (if they
were present) by a research assistant who spoke Khmer. Not all participants or their
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parents were capable of giving written consent, and so it was not practical to achieve
this.
2.4.1 Examination technique
The following standardised examination procedure was used for examinations:
1. Standardised positions for child and examiner. The child sat in a modified
plastic chair with head rest strapped onto the back. The examiner stood behind
the child and used a head-torch to shine light into the oral cavity. Figure 2.0
presents an image of the examination chair and Figure 2.1 presents and image of
examinations being conducted.
2. Standardised sequence of examination on wet teeth with dmfs recorded,
followed by the pufa.
3. Data were recorded by the research assistant with the examiner calling the dmf
code for each tooth surface, and then the pufa code for each tooth.

45

Figure 2.0 – The modified examination chair

Figure 2.1 – Intraoral examinations being conducted
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2.4.2 Dental caries
The examiners used a mirror, disposable gloves and a head torch for illumination. Teeth
were not cleaned and were examined wet, consistent with WHO guidelines (World
Health Organisation, 1997)
2.4.3 Calibration of dental examiners
Examinations were conducted by two different examiners: the principal investigator and
a research assistant (a Khmer dentist). The principal investigator underwent calibration
with Dr. Lyndie Foster Page. This involved examining 10 children, discussing the
clinical presentation, and then computing intraclass correlation coefficients (ICC) for
combined dmfs/DMFS in order to check inter-examiner reliability. The ICC for the
dmfs was 0.97. In the field, the principal investigator then calibrated a research assistant
in the same way; the ICC was 0.97 for dmfs. Intra-examiner reliability was assessed for
the principal investigator by re-examining 14 children from the pilot sample one to five
days after the initial examination; the ICC was 0.98 for dmfs. Of the 430 participants,
129 (30%) were examined by the research assistant and 301 (70%) were examined by
the lead investigator. It was not possible to examine the intra-examiner reliability for
the research assistant due to logistical constraints.
2.4.4 Data recording
All data were recorded by a research assistant using pen and paper on specifically
designed forms to capture dmfs and pufa data and to capture responses to the
COHQOL© instrument. The forms for recording caries data are presented in Appendix
A. Data were entered by the principal investigator into a Microsoft Excel spreadsheet
and then exported for analysis to SPSS version 17.0 (SPSS Inc, Chicago, USA).

2.5

Data analysis

Data from Phnom Pehn, Kampong Thom, and Takeo were merged into one data-set.
The data were cleaned and descriptive statistics were generated. Differences among
proportions were compared using the chi-squared (χ2) test. Differences among means
were compared using the Mann-Whitney U-test or the Kruskal-Wallis H-test (as
appropriate). Cronbach’s alpha values were used to assess internal reliability.
Spearman’s rho was used as a measure of correlation for ordinal variables.
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2.5.1 Dental Caries
The variables used to describe the caries experience of the participants were the
dmft/DMFS, the pufa/PUFA, the prevalence of any caries, and the prevalence of any
pulpally involved teeth. The dmfs/DMFS scores were generated by combining the
surface level scores for the number of surfaces that presented as ‘decayed’, ‘missing’,
or ‘filled’ in the respective dentitions; lower case letters refer to the deciduous dentition
and upper case letters refer to the permanent dentition. The pufa/PUFA score was
generated by summing the number of coded teeth as ‘pulpally involved’, ‘ulcerated’,
‘abscessed’, or ‘fistula’. If the dmfs or the DMFS was one or more, that participant was
considered as having caries present. If the pufa or the PUFA was one or more, that
participant was considered to have pulpally involved teeth.
2.5.2 OHRQoL
The OHRQoL instruments were analysed in two stages. The age-specific instruments
were validated for the respective age-groups and then the CPQ11-14 was validated for the
8-10 age-group using the CPQ8-10 as the gold standard.
OHRQoL for the respective age groups
OHRQoL was analysed differently for the 8-10 age-group and the 11-14 age-group. For
the 11-14 age-group, the items pertaining to the CPQ11-14 were used; for the 8-10 agegroup, the items pertaining to the CPQ8-10 were used. The analyses were the same for
both age-groups in generating to the mean scores, prevalence of impacts, and the
bivariate analysis of OHRQoL by the global measures and clinical variables. A scale
score for each participant was generated by adding the score from each item across the
scales of CPQ8-10 or CPQ11-14 and corresponding

subscales of ‘Oral symptoms’,

‘Functional limitations’, ‘Emotional well-being’, and ‘Social well-being’. Impacts for
each participant were computed by counting the number of “Often” (scored as a three),
or “Every day or almost every day” (scored as a four) responses across the scale CPQ 810

or CPQ11-14 and the corresponding subscales. A participant was said to have an

OHRQoL impact if he/she scored three or higher on one or more items within a scale
(or subscale).
Bivariate analysis was conducted to determine validity in terms of concurrent validity,
construct validity and discriminant validity. Concurrent validity was evaluated by the
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association between the COHQOL© and the global item response. Discriminant validity
was examined by the association between COHQOL© scores and the presence of caries
or pulpally involved teeth. Construct validity was assessed using Spearman’s rho to
quantify the correlation between COHQOL© scores and mean dmft, DMFT, pufa and
PUFA scores.
The CPQ11-14 for the 8-10 age-group
The responses of the 8-10 age-group to the CPQ11-14 scale were analysed to establish
concurrent validity, construct validity and discriminant validity in the same way as for
the CPQ8-10. The CPQ11-14 data were compared with the CPQ8-10 data in terms of floor
and ceiling effects. The correlation between the responses to the CPQ 11-14 and the
CPQ8-10 was assessed using Spearman’s correlation coefficient.
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3.
3.1

Results
Sociodemographic characteristics of participants

The sociodemographic characteristics of the participants are presented in Table 3.0.

Table 3.0 – Sociodemographic characteristics by sex (brackets contain row percentages
unless otherwise indicated)

Male

Female

Combineda

Age group
8-10 years
11-14 years

78 (41.3)
111 (58.7)

105 (43.6)
136 (56.4)

183 (42.6)
241 (57.4)

Location
Phnom Penh
Kampong Thom
Takeo

20 (48.8)
109 (38.5)
60 (56.6)

21 (51.2)
174 (61.5)
46 (43.4)

41 (9.5)
283 (65.8)
106 (24.7)

Combined

189 (44)

241 (56)

430 (100)

a

Brackets contain column percentages

Females outnumbered males, and 11-14-year-olds outnumbered 8-10-year-olds. The
largest sample was taken from Kampong Thom, followed by Takeo and Phnom Penh.
Participants in the 11-14 age group outnumbered those in the 8-10 age group.

3.2

Dental caries experience

The caries experience is presented by sociodemographic characteristics in Table 3.1.
Pulpally involved teeth are represented using the PUFA index and ‘any PUFA’ refers to
the presence of any pulpally involved teeth in the adult or deciduous dentition.
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Table 3.1 – Sociodemographic characteristics by caries experience (brackets contain standard deviations unless otherwise indicated)

Caries prevalencea,b

Mean dmfs

Mean DMFS

Any PUFAa,b

Mean pufa

Mean PUFA

Sexd
Male
Female

200 (83)
161 (85.2)

8.5 (10.5)
9.3 (11.9)

3.8 (5.4)
3.6 (5.4)

83 (43.9)
107 (44.4)

1.0 (1.8)
0.9 (1.6)

0.6 (0.9)
0.5 (0.8)

Age group
8-10 years
11-14 years

165 (90.2)c
196 (79.4)

15.0 (12.3)d
4.3 (7.5)

3.3 (5.5)d
4.0 (5.4)

110 (60.1)c
80 (32.4)

1.7 (2.1)d
0.4 (1.0)

0.6 (0.8)d
0.5 (0.9)

Location
Phnom Penh
Kampong Thom
Takeo

21 (51.2)e
243 (85.9)
98 (91.6)

3.8 (7.2)e
8.8 (10.6)
11.0 (12.8)

2.8 (4.3)e
3.4 (5.1)
4.9 (6.5)

5 (12.2)
119 (42.0)
67 (62.6)

0.3 (1.0)e
0.9 (1.6)
1.4 (2.0)

0.0 (0.2)e
0.5 (0.9)
0.8 (1.0)

Total

362 (84.0)

8.8 (11.1)

3.7 (5.5)

191 (44.3)

1.0 (1.7)

0.5 (0.9)

a

Brackets contain percentages
Includes deciduous and permanent dentition
c
P<0.05; χ2 test
d
P<0.05; Mann-Whitney U-test
e
P<0.05; Kruskal-Wallis H-test
b

d

Gender data missing from one participant
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There was a significant difference in caries experience by location and age group.
Participants from Phnom Penh had significantly lower caries experience across all
caries variables. Those in the 11-14 age group had a lower caries experience across all
caries variables. There was no significant sex difference in caries experience.

3.3

Description of OHRQoL

3.3.1 OHRQoL in the 8-10 age group
The following Tables present data on OHRQoL scores of the 8-10 age group using the
CPQ8-10. Table 3.2 presents mean CPQ8-10 and CPQ8-10 subscale scores by sex and
location.
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Table 3.2 – The CPQ8-10 scale and subscale scores by sex and location of the 8-10 age group (brackets contain standard deviations)

CPQ8-10

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

Sex
Male
Female

19.5 (12.7)
23.7 (14.7)

5.3 (3.3)
6.4 (4.2)

5.0 (4.0)
5.8 (4.5)

4.0 (3.5)
5.5 (4.8)

6.0 (6.1)
7.0 (6.0)

Location
Phnom Penh
Kampong Thom
Takeo

12.7 (10.0)a
23.2 (14.2)
22..0 (14.0)

4.3 (2.9)
5.9 (4.0)
6.9 (4.0)

3.1 (3.4)a
5.5 (4.3)
6.5 (4.5)

3.5 (3.3)
5.3 (4.5)
4.2 (4.1)

2.5 (3.2)a
7.4 (6.4)
5.4 (4.8)

Total

21.9 (14.0)

5.9 (3.9)

5.5 (4.3)

4.9 (4.3)

6.5 (6.0)

a

P<0.05; Kruskal-Wallis H-test
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There was a significant difference in the mean CPQ8-10 scale and the subscales of
functional limitations and social well-being by location. The Phnom Pehn sample had
lower scores, on average
Table 3.3 presents data on the prevalence of impacts across CPQ8-10 and CPQ8-10
subscales by sex and location.
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Table 3.3 – Prevalence of impacts across the CPQ8-10 and the CPQ8-10 subscales by sex and location of the 8-10 age group (brackets contain
percentages)

CPQ8-10

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

Sex
Male
Female

49 (62.8)a
79 (75.2)

32 (41.0)
54 (51.4)

40 (38.5)
32 (41.0)

22 (28.2)
42 (40.0)

25 (32.1)
38 (36.2)

Location
Phnom Penh
Kampong Thom
Takeo

9 (50.0)
91 (72.2)
28 (71.8)

5 (27.8)
59 (46.8)
22 (56.4)

6 (33.3)
48 (38.1)
18 (47.4)

5 (27.8)
43 (34.1)
16 (41.0)

1 (5.6)
48 (38.1)
14 (35.9)

128 (69.9)

86 (47.0)

72 (39.6)

64 (35.0)

63 (34.4)

Total
a

P<0.05; χ2 test
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There was a significant difference in the prevalence of CPQ8-10 impacts by sex, with
females reporting a higher prevalence of impacts.
3.3.2 OHRQoL of the 11-14 age group
The following Tables present data on the OHRQoL scores of the11-14 age group using
the CPQ11-14. Table 3.4 presents mean CPQ11-14 and CPQ11-14 subscale scores by sex and
location.
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Table 3.4 – The CPQ11-14 scale and subscale scores by sex and location for the 11-14 age group (brackets contain standard deviations)

CPQ11-14

Oral Symptoms

Functional limitations

Emotional well-being

Social well-being

Sex
Male
Female

14.3 (9.4)
16.0 (10.4)

4.6 (2.8)
5.3 (3.2)

3.6 (3.0)
3.4 (2.9)

3.8 (3.4)
4.3 (3.5)

2.8 (3.0)
2.6 (2.4)

Location
Phnom Penh
Kampong Thom
Takeo

9.7 (7.6)a
16.3 (10.2)
14.7 (9.5)

4.1 (2.9)
5.1 (3.1)
4.9 (3.0)

2.0 (2.2)a
3.7 (3.1)
3.6 (2.6)

2.8 (3.1)a
4.4 (3.5)
3.8 (3.4)

0.8 (1.1)a
3.1 (2.8)
2.4 (2.6)

Total

15.3 (10.0)

5.0 (3.0)

3.5 (2.9)

4.1 (3.4)

2.7 (2.7)

a

P<0.05; Kruskal-Wallis H-test
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Participants from Phnom Penh had significantly lower mean scores across the CPQ 11-14
and three of the CPQ11-14 subscales (functional limitations, emotional well-being and
social well-being).
Table 3.5 presents data on the prevalence of impacts across CPQ 11-14 and CPQ11-14
subscales by sex and location.
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Table 3.5 – Prevalence of impacts across the CPQ11-14 and CPQ11-14 subscales by sex and location for the 11-14 age group (brackets contain
percentages)

CPQ11-14b

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

Sex
Male
Female

60 (54.1)
85 (62.5)

44 (39.6)
65 (47.8)

56 (41.2)a
31 (27.9)

28 (25.2)
40 (29.4)

28 (20.6)
20 (18.0)

Location
Phnom Penh
Kampong Thom
Takeo

9 (39.1)
97 (61.8)
39 (58.2)

8 (34.8)
72 (45.9)
29 (43.3)

3 (13.0)
59 (37.6)
25 (37.3)

3 (13.0)
46 (29.3)
19 (28.4)

2 (8.7)
34 (21.7)
12 (17.9)

145 (58.7)

109 (44.1)

87 (35.2)

68 (27.5)

48 (19.4)

Total
a

P<0.05; χ2 test
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There was no significant difference in the prevalence of impacts among the three
locations. There was a significant difference in the prevalence of impacts in the
functional limitations subscale and males had a significantly higher prevalence of
impacts.

3.4

OHRQoL by the global item response

3.4.1 The CPQ8-10 by the global item response (8-10 age group)
The following Tables relate to participants in the 8-10 age group.
Table 3.6 presents the mean CPQ8-10 and CPQ8-10 subscale score for the 8-10 age group
by responses to the first global item. The Cronbach’s alpha for each scale is also
presented.
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Table 3.6 – Mean CPQ8-10 and CPQ8-10 subscale scores by the global item response and Cronbach’s alpha (brackets contain standard deviations
unless otherwise indicated)
When you think about your teeth or mouth, would you say they are:
Poor
Ok
Good
Very good

Total

Number of childrena,c

101 (56.1)

60 (33.3)

180 (100.0)

Overall CPQ8-10 score

24.8 (14.8)

6.7 (4.3)
6.2 (4.6)
5.7 (4.7)
7.2 (6.4)

CPQ8-10 subscale
Oral symptoms
Functional limitations
Emotional well-being
Social well-being

Alpha

14 (7.8)

5 (2.8)

-

18.7 (11.3)

16.4 (15.3)

16.8 (10.4)b

21.9 (14.0)

0.88

4.9 (2.8)
4.7 (3.7)
4.2 (3.7)
5.7 (5.3)

5.3 (4.5)
4.6 (3.7)
3.1 (3.5)
4.4 (5.5)

4.2 (2.2)b
2.8 (2.6)b
1.8 (1.6)b
8.2 (7.0)b

5.9 (3.9)
5.5 (4.3)
4.9 (4.3)
6.5 (6.0)

0.64
0.72
0.77
0.82

a

Data missing from 9 participants
P<0.05; Kruskal-Wallis H-test
c
Brackets contain percentages
b
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There was a significant difference in the mean CPQ8-10 scale and subscale scores across
the global item response categories. Those who responded with ‘poor’ had a higher
mean score than those who responded with the less severe alternatives.
The Cronbach’s alpha values for the responses to the CPQ 8-10, and three of the CPQ8-10
subscales (functional limitations, emotional well-being and social well-being) were
above 0.7.
Table 3.7 presents the Mean CPQ8-10 and CPQ8-10 subscale scores for the 8-10 age
group by the global item response. Mean scale scores are presented in the previous
Table, and so not included in this Table.
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Table 3.7 – Mean CPQ8-10 scale and sub-scale scores by the global item response (brackets contain standard deviations unless otherwise
indicated)

Not at all

How much do your teeth bother you?
A little bit
Some

A lot

Number of children a,b

41 (22.8)

26 (14.4)

66 (36.7)

Overall CPQ8-10 score

15.7 (12.5)

21.2 (14.1)

20.5 (11.9)

29.6 (14.6)c

4.0 (3.3)
3.0 (3.1)
3.5 (3.9)
5.8 (7.2)

6.0 (3.5)
5.5 (3.6)
4.3 (3.2)
6.2 (6.7)

5.9 (3.5)
5.3 (3.7)
4.9 (4.4)
5.3 (4.3)

7.6 (4.5)c
7.9 (5.1)c
6.3 (4.8)c
9.1 (6.1)c

CPQ8-10 subscale
Oral symptoms
Functional limitations
Emotional well-being
Social well-being

47 (26.1)

a

Data missing from 3 respondents.
Brackets contain percentages
c
P <0.005; Kruskal-Wallis H-test
b
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There was a significant difference in the mean CPQ8-10 scale and subscale scores by the
global item response category. Those who responded with ‘a lot’ had a higher mean
score than those who responded with the less severe alternatives.
Table 3.8 presents the prevalence of impacts (“often” or “every day or almost every
day") across the CPQ8-10 and CPQ8-10 subscale for the 8-10 age group by the global item
response.
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Table 3.8 – Prevalence of impacts across the CPQ8-10 scale and subscales by the global item response (brackets contain row percentages unless
otherwise indicated)
Poor

When you think about your teeth or mouth, would you say they are:
Ok
Good
Very good

Totala

CPQ 8-10 score
No impacts
1+ impacts

2 (3.8)
3 (2.3)

9 (17.3)
5 (3.9)

17 (32.7)
43 (33.6)

24 (43.2)b
77 (60.2)

52 (28.9)
128 (71.1)

Oral symptoms
No impacts
1+ impacts

43 (45.7)
58 (67.4)

37 (39.4)
23 (26.7)

10 (10.6)
4 (4.7)

4 (4.3)b
1 (1.2)

94 (52.2)
86 (47.8)

Functional limitations
No impacts
1+ impacts

5 (4.7)
0 (0.0)

10 (9.3)
4 (5.6)

39 (36.4)
21 (29.2)

53 (49.5)b
47 (65.3)

107 (59.8)
72 (40.2)

Emotional well-being
No impacts
1+ impacts

4 (3.4)
1 (1.6)

12 (10.3)
2 (3.1)

43 (37.1)
17 (26.6)

57 (49.1)b
44 (68.8)

116 (64.4)
64 (35.6)

Social well-being
No impacts
1+ impacts

3 (2.6)
2 (3.2)

10 (8.5)
4 (6.3)

41 (35.0)
19 (30.2)

63 (53.8)b
38 (60.3)

117 (65.0)
63 (35.0)

101 (56.1)

60 (33.3)

14 (7.8)

5 (2.8)

180 (100.0)

Totalc
a

Column total
P<0.5; χ2 test
c
Data missing from nine participants
b
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There was a significant difference in the prevalence of impacts by the global item
response category. The prevalence of impacts across the CPQ 8-10 scale and subscales
was higher for those who responded with ‘poor’ than for those who responded with the
less severe response categories.
Over half of the participants responded with ‘poor’; very few responded with ‘very
good’.
Table 3.9 presents the prevalence of impacts (“often” or “every day or almost every
day") in CPQ8-10 for the 8-10 age group by responses to the global item (“how much do
your teeth bother you?”).
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Table 3.9 – Prevalence of impacts across the CPQ8-10 and CPQ8-10 subscales by the global item response (brackets contain percentages
unless otherwise indicated)
Not at all

How much do your teeth bother you?
A little bit
Some

A lot

Totala

CPQ8-10 score
No impacts
1+ impacts

22 (42.3)
19 (14.8)

9 (17.3)
17 (13.3)

17 (32.7)
38 (49.0)

4 (7.7)b
43 (33.6)

52 (28.9)
128 (71.1)

Oral symptoms
No impacts
1+ impacts

31 (33.0)
10 (11.6)

14 (14.9)
12 (14.0)

33 (35.1)
33 (38.4)

16 (17.0)b
31 (36.0)

94 (52.2)
86 (47.8)

Functional limitations
No impacts
1+ impacts

33 (30.8)
8 (11.1)

15 (14.0)
11 (15.3)

39 (36.40
26 (36.1)

20 (18.7)b
27 (37.5)

107 (59.8)
72 (40.2)

Emotional well-being
No impacts
1+ impacts

33 (28.4)
8 (12.5)

15 (12.9)
11 (17.2)

42 (36.2)
24 (37.5)

26 (22.4)c
21 (32.8)

116 (64.4)
64 (35.6)

Social well-being
No impacts
1+ impacts

33 (28.2)
8 (12.7)

21 (17.9)
5 (7.9)

43 (36.8)
23 (36.5)

20 (17.2)b
27 (42.9)

117 (65.0)
63 (35.0)

Totald

44 (22.8)

26 (14.4)

66 (36.7)

47 (26.1)

180 (100.0)

a

Brackets contain column totals
P< 0.001; χ2 test
c
P< 0.05; χ2 test
d
Data missing from nine participants
b
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There was a significant difference in the prevalence of impacts by the global item
response category. Those who responded with ‘A lot’ had a higher prevalence of
impacts across CPQ8-10 and CPQ8-10 subscales than those who responded with the less
severe alternatives.
The distribution of responses was skewed towards the more severe response categories;
over half of the participants responded with ‘Some’ or ‘A lot’.
3.4.2 The CPQ11-14 by the global item response (for 11-14 age group)
The following Tables relate to the 11-14 age group
Table 3.10 presents mean CPQ11-14 and CPQ11-14 subscale scores for the 11-14 age
group by response to the global item (“When you think about your teeth and mouth
would you say they are, ‘Poor’, ‘Ok’, ‘Good’, ‘Very good’?”). Also presented is the
Cronbach’s alpha for each scale.
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Table 3.10 – Mean CPQ11-14 scale and subscale scores by the global item response and Cronbach’s alpha (brackets contain standard deviations
unless otherwise indicated)

When you think about your teeth or mouth, would you say they are:
Poor
Ok
Good
Very good

Total

Alpha

Number of childrena,d

106 (43.4)

107 (43.9)

244 (100.0)

-

CPQ11-14 score

19.0 (10.3)

12.3 (8.5)

13.7 (9.5)

1.0 (1.4)b

15.3 (10.0)

0.87

6.2 (3.2)
4.4 (3.1)
5.1 (3.7)
3.3 (3.0)

4.0 (2.5)
2.7 (2.6)
3.3 (3.0)
2.2 (2.3)

4.4 (2.4)
3.4 (2.8)
3.5 (3.1)
2.4 (2.7)

0.5 (0.7)b
0.0 (0.0)b
0.5 (0.7)b
0.0 (0.0)b

5.0 (3.0)
3.5 (3.1)
4.0 (3.4)
2.7 (2.7)

0.52
0.64
0.76
0.71

CPQ11-14 subscale
Oral symptoms
Functional limitations
Emotional well-being
Social well-being

29 (11.9)

2 (0.8)

a

Brackets contain percentages
P<0.001; Kruskal-Wallis H-test
c
P<0.01; Kruskal-Wallis H-test
d
Data missing from three participants
b
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There was a significant difference in mean scores across the CPQ11-14 scale and three of
the subscales (oral symptoms, functional limitations, and emotional well-being) by
global response category. Those who responded with ‘poor’ had a higher mean score
than those who responded with the less severe alternatives. The difference in mean
scale scores was comparatively small between the ‘OK’ and ‘Good’ response options.
Cronbach’s alpha values for the CPQ11-14 and the CPQ11-14 subscales of oral functional
limitations, emotional well-being, and social well-being were acceptable, at more than
0.7.
Table 3.11 presents the mean CPQ11-14 and CPQ11-14 subscale scores for the 11-14 age
group by response to global item (“How much do your teeth bother you, ‘not at all’, ‘a
little bit’, ‘some’, ‘a lot’?”). The mean scores are presented previously and, for that
reason, are omitted from this Table.

71

Table 3.11 – Mean CPQ11-14 and CPQ11-14 subscale scores by the global item response (brackets contain standard deviations unless otherwise
indicated)

Not at all

a

How much do your teeth bother you?
A little bit
Some

A lot

Number of childrena

63 (25.8)

Overall CPQ11-14 score

9.6 (7.4)

16.7 (7.8)

15.1 (9.1)

21.6 (11.7)b

CPQ11-14 subscale
Oral symptoms
Functional limitations
Emotional well-being
Social well-being

3.4 (2.1)
1.9 (2.4)
2.5 (2.7)
1.8 (2.1)

5.2 (2.6)
3.9 (2.1)
4.4 (3.1)
3.1 (2.4)

5.1 (3.0)
3.5 (2.7)
4.0 (3.3)
2.5 (2.4)

6.6 (3.6)b
5.2 (3.5)b
5.9 (3.9)b
3.8 (3.6)b

36 (14.8)

95 (38.9)

50 (20.5)

Brackets contain percentages
P<0.001; Kruskal-Wallis H-test

b

72

There was a significant difference in the mean scores across the CPQ 11-14 scale and
subscales. Those who responded with ‘A lot’ had higher mean scores than those who
responded with the less severe alternatives. The difference in mean scale scores was
comparatively small between the ‘A little bit’ and ‘Some’ response options.
Table 3.12 presents the prevalence of impacts (“often” or “every day or almost every
day”) across the CPQ11-14 scale and subscales for the 11-14 age group by the global item
response.
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Table 3.12 – Prevalence of impacts across the CPQ11-14 scale and subscales by the global item response (brackets contain row percentages unless
otherwise indicated)
Poor

When you think about your teeth or mouth, would you say they are:
Ok
Good
Very good

Totala

Overall CPQ11-14 score
No impacts
1+ impacts

29 (29.3)
54 (48.2)

56 (56.6)
44 (39.3)

12 (12.1)
14 (12.5)

2 (2.0) b
0 (0.0)

99 (46.9)
112 (53.1)

Oral symptoms
No impacts
1+ impacts

41 (30.4)
65 (59.6)

77 (57.0)
30 (27.5)

15 (11.1)
14 (12.8)

2 (1.5) b
0 (0.0)

135 (55.3)
109 (44.7)

Functional limitations
No impacts
1+ impacts

57 (36.3)
49 (56.3)

81 (51.6)
26 (29.9)

17 (10.8)
12 (13.8)

2 (1.3) b
0 (0.0)

157 (64.3)
87 (35.7)

Emotional well-being
No impacts
1+ impacts

68 (38.6)
38 (55.9)

84 (47.7)
23 (33.8)

22 (12.5)
7 (10.3)

2 (1.1) b
0 (0.0)

176 (72.1)
68 (27.9)

Social well-being
No impacts
1+ impacts

76 (38.8)
30 (62.5)

93 (47.4)
14 (29.2)

25 (12.8)
4 (8.3)

2 (1.0) b
0 (0.0)

196 (80.3)
48 (19.7)

106 (43.4)

107 (43.9)

29 (11.9)

2 (0.8) b

244 (100)

Totalc
a

Column total
P<0.05; χ2 test
c
Data missing from three participants
b
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There was a significant difference in the prevalence of impacts across the CPQ 11-14 scale
and subscales by the global item response. Those who responded with ‘poor’ had a
higher prevalence of impacts than those who responded with the less severe categories.
Table 3.13 presents the prevalence of impacts (“often” or “every day or almost every
day”) across the CPQ11-14 and CPQ11-14 subscales for the 11-14 age group by the global
item response.
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Table 3.13 – Prevalence of impacts across the CPQ11-14 scale and subscales by the global item response (brackets contain percentages)
How much do your teeth bother you?
Not at all
A little bit

Some

A lot

Totala

Overall CPQ11-14 score
No impacts
1+ impacts

38 (38.4)
23 (20.5)

11 (11.1)
19 (17.0)

39 (39.4)
46 (41.1)

11 (11.1) b
24 (21.4)

99 (46.9)
112 (53.1)

Oral symptoms
No impacts
1+ impacts

45 (33.3)
18 (16.5)

20 (14.8)
16 (14.7)

50 (37.0)
45 (41.3)

20 (14.8) b
30 (27.5)

135 (55.3)
109 (44.7)

Functional limitations
No impacts
1+ impacts

53 (33.8)
10 (11.5)

19 (12.1)
17 (19.5)

62 (39.5)
33 (37.9)

23 (14.6) b
27 (31.0)

157 (64.3)
87 (35.7)

Emotional well-being
No impacts
1+ impacts

54 (30.7)
9 (13.2)

27 (15.3)
9 (13.2)

69 (39.2)
26 (38.2)

26 (14.8) b
24 (35.3)

176 (72.1)
68 (27.9)

Social well-being
No impacts
1+ impacts

59 (30.1)
4 (8.3)

29 (14.8)
7 (14.6)

78 (39.8)
17 (35.4)

30 (15.3) b
20 (41.7)

196 (80.3)
48 (19.7)

Totalc

63 (25.8)

36 (14.8)

95 (38.9)

50 (20.5) b

244 (100.0)

a

Column total
P<0.05; χ2 test
c
Data missing from 3 participants
b
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There was a significant difference in the prevalence of impacts across the CPQ 11-14 scale
and subscales by the global item response. Those who responded with ‘a lot’ had a
higher prevalence of impacts than those who responded with the less severe categories.

3.5

OHRQoL by caries experience

Data for OHRQoL by caries experience are presented separately for each age group by
its age-appropriate instrument.
3.5.1 The CPQ8-10 by caries experience (8-10 age group)
The following Tables relate to participants in the 8-10 age group.
Table 3.14 presents the mean scores for the CPQ8-10 scale and subscale by the
prevalence of caries and prevalence of pulpally-involved teeth.
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Table 3.14 – Mean score for CPQ8-10 and CPQ8-10 subscales the prevelance of caries, and the prevalence of pulpally-involved teeth (brackets
contain standard deviations).

CPQ8-10

Oral symptoms

Functional imitations Emotional well-being

Social well-being

Caries prevalencea
Caries present
No caries

22.4 (13.6) b
17.3 (17.0)

6.0 (4.0)
5.3 (3.4)

5.6 (4.2)
4.6 (4.9)

5.0 (4.3)
3.4 (4.6)

6.7 (6.0)
5.2 (7.0)

Pulpally-involved
PUFA >1
PUFA = 0

19.9 (14.9) b
23.3 (13.2)

6.3 (3.8)
5.4 (4.0)

5.9 (4.2)b
4.8 (4.5)b

5.3 (4.1)b
4.3 (4.6)b

6.7 (5.7)
6.3 (6.5)

Total

21.9 (14.0)

5.9 (3.9)

5.5 (4.3)

4.9 (3.4)

6.5 (6.0)

a

Includes both deciduous and permanent dentition
P<0.05; Mann-Whitney U-test

b
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Those who had caries present had significantly higher mean CPQ8-10 scores. Those with
pulpally involved teeth had significantly higher mean scores across three of the CPQ 8-10
subscales (oral symptoms, functional limitations, and emotional well-being).
Table 3.15 presents the prevalence of impacts in the CPQ8-10 and its subscales by
presence of caries and presence of pulpally-involved teeth.
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Table 3.15 – Prevalence of impacts across the CPQ8-10 scale and subscales by the prevalence of caries, and prevalence of pulpally-involved
teetha (Brackets contain percentages)

CPQ8-10
Caries prevalence
Caries present
No caries
Pulpally-involved
PUFA >1
PUFA = 0
Total

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

116 (70.3)
12 (66.7)

79 (47.9)
7 (38.9)

63 (38.4)
9 (50.0)

61 (37.0)
3 (16.7)

59 (35.8)
4 (22.2)

79 (71.8)
49 (67.1)

54 (49.1)
32 (43.8)

29 (39.7)
43 (39.4)

42 (38.2)
22 (30.1)

38 (34.5)
25 (34.2)

128 (69.9)

86 (47.0)

72 (39.6)

64 (35.0)

63 (34.4)

a

P<0.05; χ2 test
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There was a significant difference in the prevalence of impacts across the CPQ 8-10 scale
and subscales by presence of caries or pulpally involved teeth.
3.5.2 The CPQ11-14 by caries prevalence (11-14 age group)
The following Tables relate to participants in the 11-14 age group.
Table 3.16 presents the mean scores for the CPQ11-14 and the CPQ11-14 subscales by
presence of caries and presence of pulpally-involved teeth.
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Table 3.16 – Mean score for CP11-14 and CPQ11-14 subscales by presence of caries and prevalence of pulpally-involved teeth (brackets contain
standard deviations)

CPQ11-14
Caries prevalence
Caries present
No caries
Pulpally-involved
PUFA >1
PUFA = 0
Total
a

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

11.8 (8.4)a
16.1 (10.1)

5.3 (3.2)a
3.9 (2.3)

3.7 (3.0)
2.9 (2.8)

4.4 (3.5)a
3.1 (2.8)

2.9 (2.8)a
2.0 (2.3)

19.3 (10.9)a
13.3 (8.9)

4.3 (2.6)a
6.5 (3.4)

4.5 (3.0)a
3.0 (2.8)

5.0 (3.7)a
3.7 (3.2)

3.3 (3.2)a
2.4 (2.4)

15.3 (10.0)

5.0 (3.0)

3.5 (2.9)

4.1 (3.4)

2.7 (2.7)

P<0.05; Mann-Whitney U-test

82

Those with caries (in either dentition) had significantly higher mean scores across the
CPQ11-14 and three of the CPQ11-14 subscales (oral symptoms, emotional well-being and
social well-being). Those with pulpally involved teeth had higher mean scores across
the CPQ11-14 and the CPQ11-14 subscales.
Table 3.17 presents the prevalence of impacts on the CPQ11-14 and CPQ11-14 subscales
by the presence of caries and presence of pulpally-involved teeth.
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Table 3.17 - Prevalence of impacts on the CPQ11-14 and its subscales by sex, the prevalence of caries, and the prevalence of pulpally-involved
teeth (brackets contain row percentages percentages)

CPQ11-14
Caries prevalence
Caries present
No caries
Pulpally-involveda
PUFA >1
PUFA = 0
Total
a

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

93 (47.4)a
16 (31.4)

93 (47.4)a
16 (31.4)

71 (36.2)
16 (31.4)

62 (31.6) a
6 (11.8)

43 (21.9)a
5 (9.8)

45 (56.3)
64 (38.3)

45 (56.3)
64 (38.3)

40 (50.0)
47 (28.1)

39 (23.4)
29 (36.3)

22 (27.5)
26 (15.6)

109 (44.1)

109 (44.1)

87 (35.2)

68 (27.5)

48 (19.4)

P<0.05; χ2 test
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Those participants who had any caries had a significantly higher prevalence of impacts
across the CPQ11-14 and three of the CPQ11-14 subscales (oral symptoms, emotional wellbeing and social well-being). Participants who had pulpally-involved teeth had a
significantly higher prevalence of impacts across the CPQ11-14 and CPQ11-14 subscales.

3.6

OHRQoL by caries severity

OHRQoL by caries severity is presented separately for each age group.
3.6.1 CPQ8-10 scores by caries severity (8-10 age group)
Table 3.18 presents Spearman’s correlation coefficients for the CPQ8-10 and its subscales
by DMFT, dmft, PUFA and pufa.
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Table 3.18 – Spearman’s correlation coefficient for the CPQ8-10 scale and subscales by DMFS, dmfs, PUFA and pufa

DMFS

dmfs

PUFA

pufa

CPQ8-10

-0.007

0.197b

0.029

0.136a

CPQ8-10 subscale
Oral symptoms
Functional limitation
Emotional well-being
Social well-being

-0.006
0.021
-0.003
-0.050

0.138a
0.161a
0.160a
0.142a

-0.005
0.060
0.102
0.015

0.149 a
0.137 a
0.103
0.056

a

P<0.05; one tailed t-test
P<0.005; one tailed t-test

b
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There was a significant positive correlation between the CPQ 8-10 and three of its
subscale scores (functional limitations, emotional well-being and social well-being) and
the dmfs.
There was a significant positive correlation between the CPQ 8-10 scale score, two of the
subscales (oral symptoms and functional limitations) and the pufa score.
3.6.2 CPQ11-14 by caries severity for 11-14 age group
Table 3.19 presents Spearman’s correlation coefficient for the CPQ11-14 scale and
subscales by caries experience.
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Table 3.19 – Spearman’s correlation coefficient for the CPQ11-14 scale and subscales by DMFS, dmfs, PUFA and pufa

DMFS

dmfs

PUFA

pufa

CPQ11-14

0.141a

0.135a

0.169b

0.232a

CPQ11-14 subscale
Oral symptoms
Functional limitation
Emotional well-being
Social well-being

0.092
0.096
0.152b
0.115a

0.144a
0.141a
0.063
0.063

0.197 b
0.165b
0.111 a
0.076

0.247 b
0.212b
0.154 b
0.139a

a

P<0.05; one tailed t-test
P<0.005; one tailed t-test

b
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There was a significant positive correlation between DMFS and the CPQ11-14 and three
of its subscales (oral symptoms, emotional well-being and social well-being).
There was a significant positive correlation between the CPQ 11-14 and three of the
CPQ11-14 subscales (oral symptoms, functional limitations, and emotional well-being)
and PUFA.
There was a significant, positive correlation between the CPQ 11-14 (and the CPQ11-14
subscales) and the pufa.

3.7

The CPQ11-14 for the 8-10 age group

The responses of the 8-10 age group to the items that make up the CPQ11-14 are
presented in this section.
3.7.1 The CPQ11-14 by the global item response (8-10 age group)
Table 3.20 presents mean CPQ11-14 and subscale scores for the 8-10 age group by
response to the global item (“When you think about your teeth and mouth would you
say they are, ‘Poor’, ‘Ok’, ‘Good’, ‘Very good’?”). Also presented is the Cronbach’s
alpha for each scale.
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Table 3.20 – Mean CPQ11-14 scale and subscale scores by the global item response and Cronbach’s alpha (brackets contain standard deviations
unless otherwise indicated)

When you think about your teeth or mouth, would you say they are:
Poor
Ok
Good
Very good

Total

Alpha

Number of childrena,c

101 (56.1)

180 (100.0)

-

Overall CPQ11-14 score

17.3 (10.2)

12.6 (7.4)

11.8 (10.2)

11.6 (5.7)b

15.2 (9.5)

0.82

5.8 (3.7)
4.1 (3.3)
4.4 (3.8)
3.1 (2.9)

4.1 (2.5)
3.0 (2.5)
3.3 (3.0)
2.3 (2.3)

4.3 (3.4)
3.3 (3.2)
2.2 (2.5)
2.0 (2.4)

4.0 (2.3)b
1.6 (1.8)
1.8 (1.6)b
4.2 (3.3)

5.0 (3.4)
3.6 (3.1)
3.8 (3.5)
2.8 (2.7)

0.60
0.61
0.72
0.63

CPQ11-14 subscale
Oral symptoms
Functional limitations
Emotional well-being
Social well-being

60 (32.8)

14 (7.7)

5 (2.7)

a

Brackets contain percentages
P<0.05; Kruskal-Wallis H-test
c
Data missing from 3 participants
b
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There was a significant difference in the mean scores across the CPQ 11-14 and two of the
CPQ11-14 subscales (oral symptoms, and emotional well-being) by global response
category. Those who responded with ‘poor’ had a higher mean score than those who
responded with the less severe alternatives. The difference in mean scale scores was
comparatively small between the ‘OK’ and ‘Good’ response options.
The Cronbach’s alpha values for the CPQ11-14 and the CPQ11-14 subscale of emotional
well-being, and social well-being were above 0.7.
Table 3.21 presents the mean CPQ11-14 and CPQ11-14 subscale scores of the 8-10 age
group by response to global item (“How much do your teeth bother you, ‘Not at all’, ‘A
little bit’, ‘Some’, ‘A lot’?”). The sample means were presented in Table 3.21, and so
are not presented in this Table.
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Table 3.21 – Mean CPQ11-14 scale and subscale by the global item response (brackets contain standard deviations unless otherwise stated)

Not at all
Number of childrena,c
Overall CPQ11-14 score
CPQ11-14 subscale
Oral symptoms
Functional limitations
Emotional well-being
Social well-being

41 (22.8)

How much do your teeth bother you?
A little bit
Some
26 (14.4)

66 (36.1)

A lot
47 (25.7)

10.0 (7.6)

14.8 (9.5)

14.9 (8.5)

20.4 (10.0)b

3.5 (3.0)
1.8 (1.9)
2.4 (2.9)
2.3 (2.6)

5.1 (3.2)
3.5 (2.6)
3.0 (2.4)
3.2 (3.3)

5.0 (3.1)
3.7 (2.6)
4.0 (3.6)
2.2 (2.1)

6.4 (3.6)b
5.2 (3.8)b
5.0 (4.0)b
3.9 (2.8)b

a

Brackets contain percentages
P<0.005; Kruskal-Wallis H-test
c
Data missing from 3 participants
b
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There was a significant difference in the mean CPQ11-14 scores across global item
responses. Those who responded with ‘A lot’ had higher mean scores than those who
responded with the less severe alternatives. The difference in mean scale scores was
comparatively small between the ‘A little bit’ and ‘Some’ response options.
Table 3.22 presents the prevalence of impacts (“often” or “every day or almost every
day”) across the CPQ11-14 scale and subscales for the 8-10 age group by the global item
response.
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Table 3.22 – Prevalence of impacts across the CPQ11-14 scale and subscales by the global item response (brackets contain row percentages
unless otherwise indicated)
When you think about your teeth or mouth, would you say they are:
Poor
Ok
Good
Very good

Totala

Overall CPQ11-14 score
No impacts
1+ impacts

31 (47.0)
70 (59.8)

20 (30.3)
40 (34.2)

9 (13.6)
5 (4.3)

6 (9.1)b
2 (1.7)

66 (36.1)
117 (63.9)

Oral symptoms
No impacts
1+ impacts

43 (44.3)
58 (67.4)

37 (38.1)
23 (26.7)

10 (10.3)
4 (4.7)

7 (7.2)b
1 (1.2)

97 (53.0)
86 (47.0)

Functional limitations
No impacts
1+ impacts

54 (47.8)
47 (67.1)

41 (36.3)
19 (27.1)

10 (8.8)
4 (5.7)

8 (7.1)b
0 (0.0)

113 (61.7)
70 (38.3)

Emotional well-being
No impacts
1+ impacts

62 (48.8)
39 (69.6)

46 (36.2)
14 (25.0)

12 (9.4)
2 (3.6)

7 (5.5)b
1 (1.8)

127 (69.4)
56 (30.6)

Social well-being
No impacts
1+ impacts

74 (54.4)
27 (57.4)

46 (33.8)
14 (29.8)

10 (7.4)
4 (8.5)

6 (4.4)
2 (4.3)

136 (74.3)
47 (25.7)

101 (55.2)

60 (32.8)

14 (7.7)

8 (4.4)

183 (100.0)

Total
a

Column total
P<0.05; χ2 test

b
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There was a significant difference in the prevalence of CPQ11-14 impacts and those on
three of its subscales (oral symptoms, functional limitations and emotional well-being)
by global item response. Those who responded with ‘poor’ had a higher prevalence of
impacts than those who responded with the less severe categories.
Table 3.23 presents the prevalence CPQ11-14 impacts (“often” or “every day or almost
every day”) by the global item response.
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Table 3.23 – Prevalence of CPQ11-14 and CPQ11-14 subscales by the global item response (brackets contain percentages)

Not at all

How much do your teeth bother you?
A little bit
Some

A lot

Totala

Overall CPQ11-14 score
No impacts
1+ impacts

28 (42.4)
16 (13.7)

10 (15.2)
16 (13.7)

22 (33.3)
44 (37.6)

6 (9.1)b
41 (35.0)

66 (36.1)
117 (63.9)

Oral symptoms
No impacts
1+ impacts

34 (35.1)
10 (11.6)

14 (14.4)
12 (14.0)

33 (34.0)
33 (38.4)

16 (16.5)b
31 (36.0)

97 (53.0)
86 (47.0)

Functional limitations
No impacts
1+ impacts

37 (32.7)
7 (10.0)

15 (13.3)
11 (15.7)

40 (35.4)
26 (37.1)

21 (18.6)b
26 (37.1)

113 (61.7)
70 (38.3)

Emotional well-being
No impacts
1+ impacts

37 (29.1)
7 (12.5)

18 (14.2)
8 (14.3)

43 (33.9)
23 (41.1)

29 (22.8)b
18 (32.1)

127 (69.4)
56 (30.6)

Social well-being
No impacts
1+ impacts

37 (27.2)
7 (14.7)

19 (14.0)
7 (14.7)

53 (39.0)
13 (27.7)

27 (19.9)b
20 (42.6)

136 (74.3)
47 (25.7)

Total

44 (24.0)

26 (14.2)

66 (36.1)

47 (25.7)

183 (100.0)

a

Column total
P<0.05; χ2 test

b

96

There was a significant difference in the prevalence of impacts across the CPQ11-14 and
the CPQ11-14 subscales by the global item response. Those who responded with ‘a lot’
had a higher prevalence of impacts than those who responded with the less severe
categories.
3.7.2 The CPQ11-14 by the prevalence of caries and the prevalence of pulpally
involved teeth (8-10 age group)
Table 3.24 presents the mean scores for CPQ11-14 and CPQ11-14 subscales by the
presence of caries and presence of pulpally-involved teeth.
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Table 3.24 – Mean score for the CPQ11-14 scale and subscales by the prevalence of caries and prevalence of pulpally-involved teeth in the 8-10
age group (brackets contain standard deviations)

CPQ11-14
Caries prevalence
Caries present
No caries
Pulpally-involved
PUFA >1
PUFA = 0
Total
a

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

15.4 (9.2)
13.1 (12.1)

5.1 (3.4)
4.1 (2.8)

3.6 (3.0)
3.2 (3.3)

3.9 (3.5)
2.8 (3.8)

2.8 (2.5)
2.9 (4.3)

16.1 (9.1)a
13.8 (10.1)

5.4 (3.2)a
4.5 (3.5)

3.9 (3.0)
3.2 (3.1)

4.1 (3.4)a
3.3 (3.7)

2.7 (2.5)
2.9 (2.9)

15.1 (9.5)

5.0 (3.4)

3.6 (3.1)

3.8 (3.5)

2.8 (2.7)

P<0.05; Mann-Whitney U-test
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There was no significant difference in the mean CPQ11-14 and CPQ11-14 subscales scores
by the presence of caries; however, those with caries had higher scores across all scales
and subscales (except the subscale of social well-being)
Those with pulpally involved teeth had significantly higher mean scores across the
CPQ11-14 scale and three of the subscales (oral symptoms, functional limitations, and
emotional well-being).
Table 3.25 presents the prevalence of impacts on the CPQ11-14 and CPQ11-14 subscales
by the presence of caries and the presence of pulpally-involved teeth.
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Table 3.25 – Prevalence of impacts across the CPQ11-14 scale and subscales by the prevalence of caries and the prevalence of pulpally-involved
teeth in the 8-10 age group (brackets contain row percentages percentages)

CPQ11-14
Caries prevalence
Caries present
No caries
Pulpally-involved
PUFA >1
PUFA = 0
Total

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

105 (63.6)
12 (66.7)

79 (47.9)
7 (38.9)

62 (37.6)
8 (44.4)

53 (32.1)
3 (16.7)

43 (26.1)
4 (22.2)

70 (63.6)
47 (64.4)

54 (49.1)
32 (43.8)

43 (39.1)
27 (37.0)

38 (34.5)
18 (24.7)

25 (22.7)
22 (30.1)

100 (60.2)

86 (47.0)

70 (38.3)

56 (30.6)

47 (25.7)

100

Those who had caries or pulpally involved teeth generally had a higher prevalence of
impacts across the CPQ11-14 scale and subscales; however, the difference was not
statistically significant.
3.8.3 CPQ11-14 by caries severity in the 8-10 age group
Table 3.26 presents Spearman’s correlation coefficient for the CPQ11-14 scale and
subscales by dmfs, DMFS, pufa, and PUFA.
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Table 3.26 – Spearman’s correlation coefficient of the CPQ11-14 and CPQ11-14 subscales by DMFS, dmfs, PUFA and pufa

DMFS

dmfs

PUFA

pufa

CPQ11-14

-0.003

0.177b

0.036

0.143a

CPQ11-14 subscale
Oral symptoms
Functional limitation
Emotional well-being
Social well-being

0.022
0.005
-0.007
-0.049

0.167a
0.085
0.151a
0.131a

-0.005
0.047
0.112
0.112

0.149a
0.054
0.111
0.085

a

P<0.05; One tailed t-test
P<0.005; One tailed t-test

b
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There was a significant positive correlation between dmfs and the CPQ11-14 and three of
the CPQ11-14 subscales (functional limitations, emotional well-being, and social wellbeing).
There was a significant positive correlation between the pufa score and the CPQ11-14 its
subscales of oral symptoms and functional limitations.
3.8

Comparison of CPQ11-14 and CPQ8-10 (8-10 age group)

Table 3.27 presents the CPQ8-10 and the CPQ11-14 by minimum score, maximum score,
range, and mean score.
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Table 3.27 – The CPQ11-14 and the CPQ8-10 by range of scores and the proportion with minimum and maximum scores of the 8-10 age
group (brackets contain percentages unless otherwise indicated)

Possible range of scores

Meana

Observed range of scores

Number with minimum score

Number with maximum score

CPQ11-14

0-64

15.1 (9.5)

0-51

3 (1.6)

0 (0.0)

CPQ8-10

0-100

21.9 (14.0)

0-70

2 (1.1)

0 (0.0)

a

Brackets contain standard deviations
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None of the participants generated maximum scores in either the CPQ8-10 or the CPQ1114

scale and there were very few who generated minimum scores.

Table 3.28 presents the Spearman’s correlation coefficient between the CPQ 11-14 and
CPQ8-10 and the CPQ11-14 subscales by CPQ8-10 subscales.

Table 3.28 – Correlation between CPQ11-14 and CPQ11-14 subscales and the respective
CPQ8-10 and CPQ8-10 subscales

Spearman’s rhoa

CPQ11-14 by CPQ8-10

0.96

CPQ11-14 by CPQ8-10 subscale of oral symptoms

0.96

CPQ11-14 by CPQ8-10 subscale of functional limitations

0.90

CPQ11-14 by CPQ8-10 subscale of emotional well-being

0.96

CPQ11-14 by CPQ8-10 subscale of social well-being

0.78

a

P<0.01; one-tailed t-test

There was a strong, significant correlation between the CPQ 8-10 and the CPQ11-14 across
the overall scales and subscales.

Figure 3.0 presents a scatter plot of the CPQ8-10 scores by the CPQ11-14 scores
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Figure 3.0 – CPQ11-14 score by CPQ8-10 score

Figure 3.0 shows that there was a distinct positive gradient in the relationship between
CPQ8-10 and CPQ11-14 scores for this sample.
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4.

Discussion

Cambodia has a high burden of untreated caries, and little has been done to characterise
disease experience other than using the DMF indices. The purpose of this study was to
validate a cross-culturally adapted OHRQoL measure for Cambodian children that
would be useful over a broad age range, and be effective in communicating the impact
of dental caries over a broad spectrum of disease experience. This discussion will
evaluate the strengths and limitations of the study, the sociodemographic and clinical
characteristics of participants, the selection of the OHRQoL instrument, the crosscultural adaptation, and the validity of the adapted OHRQoL measure in the context of
the purpose of the study.

4.1

General considerations

Before considering the findings, it is appropriate to consider the strengths and
limitations of the study.
4.1.2 Strengths
The strengths of this study lie in the large and geographically diverse sample and the
benefits for the participants and their communities. The sample location was dictated by
the Cambodian research assistants (who worked for the supporting Non-GovernmentalOrganisation) and so the principal investigator had no say in which communities were
involved. Participants in this study came from four different provinces, and this ensured
diversity across the sample.
The benefits for the participants and wider community were in the form of opportunities
for dental treatment and improved oral hygiene practices. The participants received
routine dental treatment and an honorarium of a tooth-brush with a tube of tooth-paste.
This fulfilled an ethical obligation of the investigators to facilitate treatment of any
disease that was identified and to benefit participants (Olweny, 1994).
The participating Cambodian dental professionals benefited from training, although
local Cambodian researchers did not play an active role in designing the study or
analysing the data. However, the lead investigator spent time training the assistants in
data collection and research methods, as well as in general dentistry. These activities
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should have lasting benefits and further enable local professionals to play more of a
lead role in research in the future.
4.1.3 Limitations
The limitations of this study were related to informed consent and the sampling
procedure. The literacy and understanding of the participants and their care-givers
varied. It has been reported that only 54% of Cambodians finish all of primary school. 3
Because of this, it was not practical to gain written consent for each participant, so the
research assistant gained consent verbally. There is the potential that this could have led
to children (and their families) participating who did not have a full understanding of
the purpose of the investigation. In other validation studies (Foster Page et al., 2005;
Jokovic et al., 2002a; Page et al., 2011), written consent had been possible and the
process of consent ensured a higher chance of the participants giving a more complete
informed consent.
The participants were selected for this study on based on presentation to a mobile dental
clinic in rural areas. The time frame and location limited the opportunity to examine
test-retest reliability for the instrument and for the calibrated research assistant.
Moreover, the sampling procedure limits the generalisability of the findings to the
wider population. Most of the participants were from rural areas, with only a small
number coming from the urban centre of Phnom Penh; males and females were equally
represented, as were the two age groups. Despite the lack of generalisability, the
sampling procedure provided a good cross-section upon which to validate the
instrument and was consistent with convenience sampling procedures used in other
validation studies (Jokovic et al., 2002a; Page et al., 2011; Wogelius et al., 2009).

4.2

Clinical characteristics of participants

The indices used to describe dental caries occurrence in this sample were the DMF and
the PUFA. The strength of using these indices together was that information about the
more extreme presentation of caries was captured alongside traditional measurements
(Monse et al., 2010a). This highlighted the features of dental caries experience which
set Cambodia apart from other countries. The dental caries experience of participants in
3

Literacy rates as stated on the Unicef website accessed on 3 October 2012
(http://www.unicef.org/infobycountry/cambodia_statistics.html)
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this study varied by location and age group. The sample also had a lower dental caries
experience than that reported by the CNOHS1 and higher than that in most other
validation samples (Jokovic et al., 2002a; Foster-Page et al., 2011; Wogelius et al.,
2009).
Variation in caries experience among COHQOL © validation studies
The participants in this study had a higher caries experience than those in other
validation studies of the CPQ8-10 and the CPQ11-14. Differences in caries experience
should have a direct impact on the QoL scores generated. However, COHQOL©
validation studies vary in the way that caries is reported, with some reporting DMFS,
others reporting prevalence, and still others using DMF categories (Foster Page et al.,
2008; Humphris et al., 2005; Foster-Page et al., 2011). The mean DMFS of the 11-14
age group in this sample (4.0, sd 5.4) was higher than that seen in the validation samples
in New Zealand (Foster Page et al., 2005), Brunei (Foster-Page et al., 2011) and Canada
(Jokovic et al., 2002a); however, the validation sample from Northland (New Zealand)
had a higher mean DMFS (4.9, sd 5.2); (Foster-Page et al., 2011).
The mean dmfs and DMFS were not reported in the validation studies of the CPQ 8-10 ;
however, the prevalence of caries was described. The prevalence of caries was higher in
this sample than in the samples from Canada, Denmark and Brazil (Barbosa et al.,
2009; Wogelius et al., 2009). This is to be expected because caries experience in
Cambodia is known to be worse than in Canada, Denmark, Brazil, New Zealand, and
Brunei (Petersen et al., 2005). The reason for reporting dental caries experience
differently among validation studies may be because of the diverse caries experience
among the various populations. The use of the PUFA index in this study is a point of
difference and it adds data that is not comparable to the previous studies; however, it
introduces valuable information about the dental caries experience of this particular
group (Monse et al., 2010a).
Dental caries commonly goes without treatment in Cambodia, and so the PUFA index is
integral to this study in presenting information on the prevalence and severity of
untreated dental caries. Untreated carious lesions can result in soft tissue infection and
gross breakdown of the dental hard tissues. These consequences are more likely to have
an impact on orofacial function than a discrete lesion such as those represented by the
DMF index (Monse et al., 2010a). Moreover, pulpally involved teeth have been shown
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to be associated with indicators for malnourishment and poor OHRQoL (Gradella et al.,
2011; Monse et al., 2010b). It is possible that the participants in this sample had poorer
OHRQoL than those in the Northland sample because their caries was untreated
whereas the children in Northland have access to publicly-funded dental care. Including
the PUFA index in this study is likely to give a more accurate representation of caries
experience and its subsequent impacts on OHRQoL.
Variation in caries experience across Cambodia
It is known that the dental caries experience varies across Cambodia, and so it is not
surprising that that the disease experience of this sample differs from previous samples.
The CNOHS1 was conducted in five randomly-selected provinces and reported caries
experience using the DMF index and the pufa index by age group and by location
(urban or rural). The current study obtained most participants from rural areas and
found that there was a significant difference in caries experience by location. The
clinical findings from the CNOHS were presented by age and location, and so, to
compare the two samples, it is logical to consider the caries experience of 12-year-old
rural children. The caries experience in the later sample was lower than that of their
counterparts in the CNOHS. The differences could be due to the fact that the provinces
randomly selected for the national oral health survey had worse caries experience than
those who were in this study who were self selected, were potentially of higher socioeconomic-status evidenced by their access to our facilities and had better health
behaviours shown by voluntarily seeking dental care. Alternatively, it is possible that
there was no significant difference between the two samples given that the caries
experience falls within the 95% confidence limits of the mean for both groups.
Variation in caries experience within the study
There were statistically significant differences in caries experience by location and age.
Children in the 8-10 age group had a significantly higher mean dmfs than the 11-14 age
group, while the 11-14 age group had a significantly higher mean DMFS. This is
consistent with tooth development because younger children have less permanent teeth
and therefore a lower DMFS. The difference in caries experience by location was due to
the Phnom Penh sample, which comprised 41 children from an orphanage that had a
dental clinic on-site; those children had a significantly lower caries experience than
those from the provinces of Takeo and Kampong Thom. The reason for the lower caries
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rate in the orphanage children could be due to their more favourable oral health
behaviours, resulting from to the institutionalised setting providing more regular tooth
brushing, less regular snacking, access to preventive care, and early treatment of carious
lesions.

4.3

Selection of an OHRQoL measure

The choice of OHRQoL measure for this study was heavily influenced by the purpose
of the study, the target population, and the mode of administration. The purpose of the
study was to create a measure which is capable of communicating the impact of dental
caries over a broad spectrum of disease experience. With this in mind, it was important
to choose a measure that had demonstrated considerable validity and was
internationally comparable, and so the COHQOL© series of questionnaires was
selected. That nine countries (with various levels of economic development) have
completed validation of this instrument makes it more likely that the findings of this
study will be relevant, applicable and comparable, and presented in a framework that is
widely understood (Foster-Page et al., 2011). The population studied was late childhood
to early adolescence, and so the most appropriate instruments from the COHQOL ©
series were the CPQ8-10 and the CPQ11-14. The 16 item Impact Short Form of the CPQ1114

was selected because it is the most widely used, and due to the statistical approach, is

more sensitive to change and has less marked floor effects (Jokovic et al., 2006). The
alternative would be to use the regression approach which would show better
discriminant validity; however, this would have made the instrument less responsive.
All of the COHQOL© instruments consider psychological development relative to each
age group and achieve good face validity and have a better chance of capturing the
phenomenon of OHRQoL in an age-appropriate manner (Jokovic et al., 2002a). The
age-appropriate instruments were adjusted in order to allow efficient collection of
information, and so a single questionnaire was developed and given to all participants.
The data analysis for each age group was completed separately. From an administrative
point of view, the advantage of a single questionnaire was that no participant would be
given the wrong questionnaire; however, there were disadvantages in the structure of
the items and the number of items included. The structure of the items was altered so
that they could be understood by all participants, and so the items were designed for the
comprehension of eight-year-olds. A simplistic translation of the items could have led
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to items that were narrow and missing the complexity of the underlying concept
(Jokovic et al., 2002a).
The number of items was designed to allow analysis of the data for both age-specific
instruments. However, the questionnaire was kept as short as possible by our electing to
validate the CPQ11-14ISF-16 rather than the complete 37-item CPQ11-14. Opting for the
shorter version meant that only one more item needed to be added to the CPQ 8-10 and
the total number of items was 26 (not including the global items and substitute item).
This was advantageous because a shorter questionnaire has a lower respondent burden
and is easier to administer (Coste, et. al. 1997).
Although the instrument was kept as short as possible, it was preferable that a
confirmatory validation of the CPQ11-14ISF-16 was conducted separately. This would
rule out the possibility that the responses to items were biased by respondent burden
(Foster Page et al., 2008). The other advantage of using the CPQ11-14ISF-16 is that it is
the most widely used instrument of the COHQOL© series, which gives it a better
chance of being cross-culturally comparable (Foster-Page et al., 2011). Once the items
had been selected, cross-cultural adaptation could be conducted.

4.4

Cross-cultural adaptation

The cross-cultural adaptation was conducted over a period of six months, using a multistep process that satisfied most of the guidelines for cross-cultural adaptation of
HRQoL measures (Guillemin et al., 1993). Although the guidelines were followed as
closely as possible, the process that actually occurred in the field had some notable
strengths and limitations, and these contribute to the level of equivalence achieved
(Guillemin et al., 1993).
Strengths
The main strength of the cross-cultural adaptation was the long period for the process to
be completed; this allowed for contribution from a variety of different parties. New
translators were included for each of the three stages of translation, and then a different
committee (comprising of the two final forward translators, two new translators and an
additional investigator with experience in cross-cultural adaptation) reviewed the results
of the pilot test, conducted interviews, and made adjustments to scales. The inclusion of
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new translators at each step reduced the chance of bias and increased the chance of
achieving a high level of equivalence. Each stage of the cross-cultural adaptation
process was able to build on the previous ones and a well-balanced instrument was
created.
Limitations
The limitations of the cross-cultural adaptation were the scarcity of experienced
translators and the restricted cultural awareness of the principal investigator, who was a
mono-lingual English speaker. Ideally, there would be appropriately qualified
translators and the lead investigator would be bilingual (Guillemin et al., 1993; Olweny,
1994). The majority of the translators involved in this study spoke Khmer as a first
language and had a proficient grasp of English; however, they did not have any specific
qualifications in professional translation. The team included translators who were
accustomed to working with (and treating) Cambodian children, and so what they
lacked in English was made up for in their understanding of the sample population. The
translators were asked to translate in a way that was appropriate for children as young
as eight years old. The principal investigator could not assess the face validity of the
translation; therefore, the main effort was on facilitating open and objective discussion
of the instrument by committee members. Although the limitations in translation and
cultural understanding were somewhat mitigated, there is still a chance that the items in
this questionnaire were biased away from Cambodian culture and towards the
conventions of Western culture. An example of this occurring was in an international
study where the CPQ11-14 scores were compared across three different countries (Brazil,
New Zealand and Brunei), and those with the highest caries experience did not have the
highest COHQOL© scores (Foster-Page et al., 2011).
Equivalence
One of the major tests of cross-cultural adaptation is whether equivalence has been
achieved between source and study populations (Traebert et al., 2010a; Traebert et al.,
2010b). In this case, the aim was to achieve ‘semantic equivalence’, which is where
“emphasis must be placed on retaining the essence of what is being asked or stated
rather than obtaining a direct (literal) translation of the words” (Herdman et al., 1997).
The items on after-school activities sparked the most debate about semantic
equivalence, with two items tested (playing sports after school and helping parents after
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school). Both items functioned similarly in terms of the distribution in responses, floor
and ceiling effects, and their contribution to factor structure. The next consideration was
how the item contributed to the validity of the instrument. In the situation where face
validity is more important, it is possible that the substitute item had higher validity
because more children work after school than play sport. However, the purpose of the
current study was to create an instrument to effectively communicate the impact of
caries on Cambodian children, and so it may be better to use an instrument that is more
directly comparable to other countries. Other validation studies have not reported
problems with this item, and only one study has altered a scale by excluding an item
(Brown and Al-Khayal, 2006). The original item functioned to an acceptable level
within the CPQ8-10 subscale, has demonstrated sufficient equivalence in the test
population, and provides a better chance of comparability between countries. For this
reason, it was decided that it was more advantageous to use the original item.

4.5

Validity of OHRQoL measures in the test population

Before a discussion of the validity of each instrument for specific age groups, it is
appropriate to define validity and reliability in the context of the study hypothesis.
Validity in this study is defined in three ways: concurrent validity, discriminant validity,
and construct validity. This section will examine the validity and reliability of the
CPQ11-14 and CPQ8-10 for the respective age groups.
4.5.1 Concurrent validity
Concurrent validity is a measure of how well an instrument measures the underlying
construct in the absence of a universally accepted standard for comparison (Dunlow et
al., 2007). In this situation, there is no universally accepted gold standard for OHRQoL
in Cambodian children, and so global measures for oral health were used. If the
OHRQoL measure had concurrent validity, there would be a significant difference in
the mean score and prevalence of impacts by global item response, whereby those in the
more severe response categories would have higher scores and higher prevalence of
impacts than those in the less severe response categories. Global item responses have
been used to validate COHRQOL© instruments in other studies and it has been found
that, generally, there is a stronger relationship between responses to the second global
item (“How much do your teeth bother you”) and instrument scores than to the first
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global item (“When you think about your teeth or mouth, would you say they are
‘Poor’, ‘Ok’, ‘Good’, ‘Very good’.”) (Foster-Page et al., 2005; Foster-Page et al.,
2011).
The concurrent validity was acceptable for the CPQ8-10 (for the 8-10 age group) and the
CPQ11-14 (for the 11-14 age group) in this study. Concurrent validity was confirmed by
the statistically significant difference in mean scale scores and prevalence of impacts by
global item response in the hypothesised gradient direction. This suggests that those
who viewed their global oral health as poor also scored higher on the CPQ 8-10 or the
CPQ11-14 (depending on age group). This study was consistent with other studies in
finding the second global item had a stronger association with COHQOL© scores than
the first global item.
The gradient in mean CPQ11-14 scale scores by global item response was less marked
between the response options of ‘Good’ and ‘Ok’ for the first global item and ‘A bit’
and ‘some for the second global item. This pattern was observed in Northland, New
Zealand (Foster-Page et al., 2011) and in Auckland, New Zealand (Gaynor 2012) in
high caries samples. However, other samples with a lower caries experience (FosterPage et al., 2011; Wogelius et al., 2009) have shown a more even gradient of mean
scale scores across response items. It could be that in groups where the caries burden is
high, an individual’s perception of their own oral health is less varied. Alternatively,
this difference in gradient could be the result of a DIF as a result of the cross-cultural
adaptation.
4.5.2 Discriminant validity
Discriminant validity is the ability of an instrument to distinguish between known
clinical groups (Varni et al., 1999). Discriminant validity requires that individuals are
allocated into discrete groups: in this case, those with caries and those without, as well
as those with pulpally involved teeth and those without. If the OHRQoL measure is
valid, the mean scale score and prevalence of impacts will be higher for those with
caries and pulpally involved teeth than those without. This differs from other validation
studies, which have looked at discriminant validity in terms of identifying those with
caries, malocclusion or orofacial deformities (Foster Page et al., 2008; Jokovic et al.,
2002a; Wogelius et al., 2009). The reason for this difference is that the purpose of the
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study was do describe QoL in the context of the gross untreated caries that makes
Cambodia different to other countries (Petersen et al., 2005)1.
The discriminant validity of the CPQ8-10 and CPQ11-14 was acceptable for the respective
age groups. The instrument exhibited acceptable discriminant validity by showing
significant differences in mean COHQOL© scores and prevalence of impacts by the
presence of caries and the presence of pulpally involved teeth. Generally, those in the
more severe disease group had a higher prevalence of impacts and higher mean scores;
however, the effect was mainly seen in the overall scales and two of the subscales (oral
symptoms and functional limitations). This indicated that there was a clear distinction
in OHRQoL scores among the various clinical groups when using the CPQ 8-10 and
CPQ11-14. That the subscales of oral symptoms and functional limitations showed the
most variation by disease group is consistent with the development of the instrument in
that the emotional well-being and social well-being domains were more targeted at
capturing the impacts of orofacial deformities and malocclusions.
4.5.3 Construct validity
Construct validity is “the extent to which a measurement corresponds to the theoretical
concepts (constructs) concerning the phenomenon under study” (Porta, 2008). In this
case, the OHRQoL score should be higher with greater severity of caries experience;
therefore, there should be a significant positive association between the instrument
scores and the severity of caries (using the DMF and PUFA indices). This differs from
other studies which have looked at construct validity in terms of DMF categories or
prevalence. The reason that the test of construct validity was different in this study was
to highlight the differences in caries experience in terms of quality of life for those who
have more severe manifestations of the disease.
The construct validity for the CPQ8-10 and the CPQ11-14 was acceptable; however, the
correlations differed slightly for each age group due to differences in the development
of the dentition. The CPQ8-10 had significant positive associations between the dmfs and
pufa scores and scale scores. There was no significant association between DMFS or
PUFA scale score and the CPQ8-10 because this age group did not have as many
permanent teeth as the older age group and the permanent teeth that were present had
not been in the mouth for long; therefore, the permanent teeth in a 8-10-year-old child
are less likely to be diseased and so less likely to have an OHRQoL impact. The
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associations between disease experience and OHRQoL scores were seen for both
dentitions in the older age group who had a predominantly mixed dentition. It could be
that those in the 11-14 age group were more likely to have decay in their deciduous
teeth (if they were still present) because those teeth had been in the mouth for a longer
period of time. There were significant positive correlations between CPQ 11-14 scale and
subscale scores and the dmfs, DMFS, pufa, and PUFA scores.
4.5.4 Reliability
Reliability is generally described as a combination of internal consistency and
reproducibility; however, this study was unable to demonstrate reproducibility because
it was not possible to conduct a “re-test”. Hence, description of reliability in this study
is limited to internal consistency as represented by Cronbach’s alpha values (Porta,
2008; Varni et al., 1999) which assess the correlation among items comprising an
instrument (Deyo et al., 1991). Although there is a lot of discussion about what a
suitable Cronbach’s alpha value should be, it is accepted that a value of around 0.7 is
likely to demonstrate sufficient internal consistency for a research tool (Streiner,
2003a). These values will be influenced by the number of items in a scale and the
underlying construct that the scale is looking to measure (Streiner, 2003b). Other
validation studies have shown Cronbach’s alpha values around 0.7 for all COHQOL ©
scales and subscales; however, the oral symptoms subscale consistently scores lower
due to the varied nature of the items within the subscale. For the purposes of this study,
it would be expected that the responses to the scale items generate a Cronbach’s alpha
value around 0.7 and are consistent with other validation studies for the same
instrument.
Reliability of the CPQ8-10 for the 8-10 age group
The internal reliability of the CPQ8-10 for the 8-10 age group was acceptable. The only
subscale with an alpha below 0.7 was the oral symptoms domain; however, this is
consistent with the findings of previous validation studies (Barbosa et al., 2009; Jokovic
et al., 2004b; Wogelius et al., 2009). Although internal reliability was demonstrated, it
is not possible to comment reproducibility of the instrument because no retest was
completed. Despite this, previous studies of the CPQ8-10 have shown acceptable testretest-reliability and it is likely that this instrument would do the same (Barbosa et al.,
2009; Jokovic et al., 2004b; Wogelius et al., 2009). However, the reliability of the
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instrument cannot be fully assessed without considering reproducibility, so further
research is required
Reliability of the CPQ8-10 for the 11-14 age group
The internal reliability of the CPQ11-14 for the 11-14 age group was acceptable and all
scales had alpha values above 0.7 (except for the subscales of oral symptoms and
functional limitations). A lower Cronbach’s alpha can be expected for these scales
given that there were only 4 items in each scale (Streiner, 2003a) and other studies have
reported similar values. The alpha values for the oral symptoms domain and the
functional limitations domain in the New Zealand validation study were below 0.7
(Foster Page et al., 2008), consistent with findings from other samples (Jokovic et al.,
2002a; Page et al., 2011)

4.6

Is the CPQ8-10 a sound measure of OHRQoL for the 8-10 age

group?
The study demonstrated that the CPQ8-10 was a sound measure for OHRQoL in the 8-10
age group. The mean score of the CPQ8-10 was higher in this sample than in other
validation samples (Jokovic et al., 2004b); however, this is to be expected because the
children in this sample had a more severe caries experience. The soundness of the
CPQ8-10 as an OHRQoL measure was demonstrated in terms of concurrent, construct
and discriminant validity and reliability. The findings of this study support the findings
of previous studies in that the CPQ8-10 is a sound measure of OHRQoL for caries
patients in the 8-10 age group (Jokovic et al., 2004b; Wogelius et al., 2009). The CPQ810

has had only limited field use for caries patients and so this study adds to the body of

knowledge on validity of the instrument. This study did not examine its validity for
those with malocclusions or orofacial deformity, and so further research should be
conducted in this area.

4.7

Is the CPQ11-14 a sound measure of OHRQoL for the 11-14 age

group?
The CPQ11-14 generated scores which confirmed that it was a sound measure of
OHRQoL in for the 11-14 age group of this sample. The mean scores for this sample
were considerably higher than those in validation samples in New Zealand and Canada
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(Foster Page et al., 2005; Jokovic et al., 2002a; Foster-Page et al., 2011), which is to be
expected due to their comparatively severe caries experience. However, the mean score
was similar to that generated by the validation sample in Brunei, which had much lower
experience of dental caries (Foster-Page et al., 2011). When comparing scores across
cultures, it has been reported that there may be no clear association between caries
experience and COHQOL© scores. Despite the differences in scores between samples,
the findings of this study support the reports from other validation studies that the
CPQ11-14 is a valid measure of OHRQoL in relation to caries experience in the 11-14
age group in this sample.

4.8

Is the CPQ11-14 a sound measure of OHRQoL in the 8-10 age

group?
The CPQ11-14 demonstrated sufficient validity and reliability to show that it was capable
of measuring OHRQoL in this age group. That is to say, there were statistically
significant differences in mean scores and prevalence of impacts by global item
response and the presence of caries or pulpally involved teeth, and there was a
significant positive correlation between scale scores and caries severity measures.
Moreover, the internal reliability (as demonstrated by Cronbach’s alpha values) was
acceptable. Although the CPQ11-14 has been shown to be a sound measure of OHRQoL
for this group, it must also be appropriate and be strongly associated with a gold
standard. That the CPQ11-14 was valid for this sample is to be expected, because the
CPQ8-10 shares a majority of the items and their corresponding response options.
In this case, the CPQ11-14 could be considered to be a short form of the CPQ8-10;
therefore, the CPQ11-14 must have a strong correlation with the longer form and
demonstrate a similar distribution of responses (Foster Page et al., 2008). The response
distributions for the CPQ11-14 and the CPQ8-10 were similar, and the floor and ceiling
effects were negligible for both instruments. There was a statistically significant, strong
and positive correlation between the CPQ11-14 and the CPQ8-10 scales and subscales.
This indicates that the CPQ11-14ISF-16 performs in a similar way to the CPQ8-10 in this
sample and that it is a sound measure of OHRQoL in the 8-10 age group. Therefore, it
may be possible to use a single instrument for 8-14-year-olds. This finding would need
to be confirmed in a separate sample to rule out the possibility of bias having occurred
due to the presence of the additional items pertaining to the longer questionnaire.
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5.0 Conclusion
This is the first study which has attempted to characterise caries experience in
Cambodian children outside traditional clinical measurements. A successful crosscultural adaptation of an OHRQoL measure was conducted that produced an instrument
with acceptable properties in representing disease experience and communicating the
impact of caries in terms of QoL. This study sets the ground-work for further
COHRQoL investigation in Cambodia.
The CPQ8-10 showed acceptable properties for measuring OHRQoL in the 8-10 agegroup, and the CPQ11-14 showed acceptable properties for measuring OHRQoL in the
11-14 age-group as well as in the 8-10 age-group. Therefore, the CPQ11-14 can be used
for Cambodian children between the ages of eight and fourteen.
This study did not assess (a) the validity of the instrument for children with
malocclusions and orofacial deformities, (b) test-retest reliability, or (c) the
responsiveness of the instrument. Further study could include validation of the crossculturally adapted instrument for patients with malocclusions and orofacial deformities,
longitudinal study to establish the test-retest reliability and responsiveness, and
investigation of DIF across samples from different cultures.
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Appendix 1 - Glossary
Glossary
AAOS

- American Academy of Orthopaedic Surgeons

EROTC

- European Organisation for Research and Treatment of Cancer

CAST index

- Caries Assessment Spectrum and Treatment Index

Child-OIDP

- The Child-Oral-Impacts-on-Daily-Performances questionnaire

COHRQoL

- Child Oral-Health-Related Quality of Life

COHQOL©

- The Child-Oral-Health-Related-Quality-of-Life questionnaires

COHIP

- The Child-Oral-Health-Impact-Profile questionnaire

CNOHS

- The Cambodian National Oral Health Survey (Conducted in
2011)

CPQ8-10

- The Child-Perception-Questionaire for 8-10-year-olds

CPQ11-14

- The Child-Perception-Questionnaire for 11-14-year-olds (16
item impact short form)

DAI

- Dental Aesthetic Index

DIF

- Differential Item Functioning

DMF

- Decayed Missing Filled

DMFT

- Decayed Missing Filled Teeth

DMFS

- Decayed Missing Filled Surfaces

Global item

- All-encompassing items used alongside QoL measures that are
designed to give an indicator of participants perception into
their own health

ICC

- Intra class correlation coefficient

ICDAS II

- International Caries Detection and Assessment System
i

ICI

- International Classification of Impairments

IOTN

- Index of Orthodontic Treatment Need

OHRQoL

- Oral-Health-Related-Quality-of-Life

OIDP

- The Oral-Impacts-on-Daily-Performances

PUFA

- Pulpally-involved Ulcerated Fissure Abscess Index

Pulpally involved - A tooth is considered to be pulpally involved when it has frank
open caries advancing to pulp space, causing ulceration to
the soft tissues, or has a fistula or an abscess associated
with it
QoL

- Quality of Life

SPSS

- Statistical Package for the Social Sciences (SPSS Inc, Chicago,
USA)

WHO

- World Health Organization

WHOQOL

- World Health Organization Quality of Life Working Group

HRQoL

- Health-Related-Quality-of-Life
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Appendix 2 – CPQ8-10
When you think about your teeth or mouth, would you say that they are:
Very good □

Good □

O.K. □

Poor □

How much do your teeth or mouth bother you?
Not at all □

A little bit □

Some □

A lot □

NOW A FEW QUESTIONS ABOUT YOUR TEETH
AND MOUTH
In the past 4 weeks, how often have you:
How often have you had:

1. Pain in your teeth or mouth in the past 4 weeks?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

2. Sore spots in your mouth in the past 4 weeks?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

3. Pain in your teeth when you drink cold drinks or eat foods in the past 4
weeks?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
4. Food stuck in your teeth in the past 4 weeks?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
5. Bad breath in the past 4 weeks?
i

Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

6. Needed longer time than others to eat your meal because of your teeth
or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

7. Had a hard time biting or chewing food like apples, corn on the cob or
steak because of your teeth or mouth?”
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
8. Had trouble eating foods you would like to eat because of your teeth or
mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

9. Had trouble saying some words because of your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

10. Had a problem sleeping at night because of your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

SOME QUESTIONS ABOUT YOUR FEELINGS
In the past 4 weeks, how often have you:

11. Been upset because of your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
ii

12. Felt frustrated because of your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
13. Been shy because of your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
14. Been concerned what other people think about your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
15. Worried that you are not as good-looking as others because of your
teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

In the past 4 weeks, how often have you:
16. Missed school because of your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

17. Had a hard time doing your homework because of your teeth or
mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
18. Had a hard time paying attention in school because of your teeth or
mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

iii

19. Not wanted to speak or read out loud in class because of your teeth or
mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
QUESTIONS ABOUT YOU BEING WITH OTHER PEOPLE
In the past 4 weeks, how often have you:

20. Tried not to smile or laugh when with other children because of your
teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
21. Not wanted to talk to other children because of your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
22. Not wanted to be with other children because of your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
23. Stayed away from activities like sports and clubs because of your
teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
24. Other children teased you or called you names because of your teeth
or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □

25. Other children asked you questions about your teeth or mouth?
Never □

Once or twice □

Sometimes □

Often □

Everyday or almost every day □
iv

Appendix 3 – CPQ11-14 16 item impact short form
Short-form Child Perceptions Questionnaire (CPQ11-14)

ID No.

These next few questions are about how you feel about your teeth. There are no “right”
or “wrong” answers- please answer as best you can. Please tick the box which applies
to you.

In the past 3 months, how often have you had:

1. Sores in your mouth?
Never

Once or twice

Sometimes

Often

Every day or almost

every day

2. Bad Breath?
Never

Once or twice

Sometimes

Often

Every day or almost

Often

Every day or almost

every day

3. Food stuck in between your teeth?
Never

Once or twice

Sometimes

every day

i

4. Difficulty biting or chewing food like apples, corn on the cob or steak?
Never

Once or twice

Sometimes

Often

Every day or almost

Sometimes

Often

Every day or almost

Sometimes

Often

Every day or almost

Sometimes

Often

Every day or almost

Often

Every day or almost

Often

Every day or almost

every day

5. Difficult to drink or eat hot or cold foods?
Never

Once or twice

every day

6. Difficulty saying any words?
Never

Once or twice

every day

7. Trouble sleeping?
Never

Once or twice

every day

8. Pain in your teeth, lips, jaws or mouth?
Never

Once or twice

Sometimes

every day

9. Taken longer than others to eat a meal?
Never

Once or twice

Sometimes

every day

In the past 3 months, how often have you:

ii

10. Felt irritable or frustrated?
Never

Once or twice

Sometimes

Often

Every day or almost

Sometimes

Often

Every day or almost

Sometimes

Often

Every day or almost

every day

11. Felt shy or embarrassed?
Never

Once or twice

every day

12. Been upset?
Never

Once or twice

every day

13. Been concerned what other people think about your teeth, lips, mouth
or jaws?
Never

Once or twice

Sometimes

Often

Every day or almost

every day

14. Avoided smiling or laughing when around other children?
Never

Once or twice

Sometimes

Often

Every day or almost

every day

15. Not wanted to speak or read out loud in class?
Never

Once or twice

Sometimes

Often

Every day or almost

every day

16. Other children teased you or called you names?

iii

Never

Once or twice

Sometimes

Often

Every day or almost

every day

17. Had other children ask you questions about your teeth, lips, jaws or
mouth?
Never

Once or twice

Sometimes

Often

Every day or almost

every day

18. Argued with other children or your family?
Never

Once or twice

Sometimes

Often

Every day or almost

every day

19. Would you say the health of your teeth, lips, jaws and mouth is:
Excellent

Very Good

Good

Fair

Poor

20. How much does the condition of your teeth, lips, jaws or mouth affect
your life overall?
Not at all

Very little

Some

A lot

Very much

Thank you for having taken the time to complete the Questionnaire

iv
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The cross-cultural adaptation was conducted in four stages. The first stage involved
translation and producing semi-final forward translation for testing. The second stage
involved pilot testing of the draft instrument on a convenience sample of 140 children.
The third stage involved a committee review of the instrument for equivalence and
validity. The result of the review was an additional item for the social well-being
domain and the final stage involved detailed analysis of the CPQ 8-10 subscale of social
well-being.

Translation and cross-cultural adaptation
The first stage of cross-cultural adaptation involved the selection of items for the use in
the instrument, forward and back translation and committee review.
Selection of items for the instrument
The COHQOL© series of questionnaires were selected for use in this study and 26 items
were included; 25 came from the CPQ8-10 and one item came from the CPQ11-14 16 item
short form versions. Table 1 presents the items selected for the instrument. The time
period of one month was used to frame the items in order to cater to the 8-10 age group,
who may not have the ability to think in the context of a three month time frame. The
Likert scale for the global items had 4 response options as consistent with the CPQ 8-10.
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Table 1 – List of items included for cross-cultural adaptation.

Oral symptoms
Pain in mouth or teeth
Sores in your mouth
Bad breath
Food stuck between your teeth
Functional Limitations
Difficulty chewing apples, corn or steak
Difficult to say any words
Taken longer than others to eat a meal
Difficult to eat foods you would like to eat
Had trouble sleeping
Pain on hot/colda
Emotional Well-being
Felt irritable or frustrated
Been upset
Concerned what other people think about your teeth, lips
mouth or jaws
Shy or embarrassed
Worried that you are not as good looking
Social Well-being
Missed school because of pain
Teased by other children
Not wanted to spend time with other people
Asked questions
Not wanted to speak or read aloud at class
Hard time paying attention in school
Avoided taking part in activities like sports etc
Not wanted to talk to other children
Not Wanted to spend time with other people
Had difficulty doing your homework
Avoided smiling or laughing around other children
Argued with other children or family
a

This item is in the oral symptoms domain for CPQ8-10
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Preliminary forward translation
Two translators were asked to conduct a preliminary forward translation; both were
orthodontists at the University of Health Science, Cambodia. One spoke Khmer as a
first language; the other spoke Khmer as a secondary language. The translators where
asked to complete the translation, give each item a difficulty rating from one to ten,
then make any further comments on the translation. Following this, the two translators
were asked to compare their results and produce a combined translation. Table 2
presents the items that were difficult to translate and a summary of comments. The
translators rated the item ‘Stayed away from activities like sports and clubs because of
your teeth or mouth?’ as being the most difficult to translate.
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Table 2 – Items that required further consideration during preliminary forward translation
Item

Comment

How much do your teeth or mouth bother you?

Bother was translated as disturb or inconvenience

Sore spots in your mouth in the past four weeks?

Sore spots translated as ulcer which has a specific word in Khmer

Needed longer time than others to eat your meal ‘Because of your teeth or mouth’ needed to be clarified when translated to Khmer
because of your teeth or mouth?
and was translated as ‘because of problems with your teeth or mouth’
Had a hard time biting or chewing food like ‘Hard time’ was translated as difficulty
apples, corn on the cob or steak because of your Corn on the cob was translated as just ‘Corn’
teeth or mouth
Had trouble eating foods you would like to eat ‘Trouble’ translated as difficulty.
because of your teeth or mouth?
Been concerned what other people think about ‘Concerned’ translated as worried thoughts.
your teeth and mouth?
Not wanted to be with other children because of ‘Be with’ other children was translated as being in close proximity to other children,
your teeth or mouth?
because the Khmer word for ‘with’ could mean to stay with other children.
Stayed away from activities like sports and clubs Stayed away was translated as avoid.
because of your teeth or mouth?
There was no suitable word for club so the item was translated to represent
participation in any kind of sport.
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Back translation
Two bilingual translators (who were not dental professionals) were asked to complete
the back translation with consultation from a third translator who was a dental hygienist
and could speak Khmer but could not write the Sanskrit. The translators were asked to
rate the difficulty of translating the item from one to ten, make any additional
comments, then compare and combine the back translation. The issues they highlighted
from the forward translation were the use of formal language, and Khmer words which
had more than one meaning. The use of formal language in the preliminary forward
translation could make it difficult for children and lay people to understand. The words
that had more than one meaning were ‘abscess’ and ‘beautiful’. The word for abscess
can also mean bubble. The word for beautiful that was used, needed to be more specific
to a good looking person. The recommendations of the back translators were taken into
account for the semi-final forward translation.
Semi-final forward translation
Three different translators were asked to complete the semi-final forward translation; all
three were bilingual and spoke Khmer as a first language. The final forward translators
included a Khmer dentist, a Khmer dental student, and an English lecturer. The three
completed their own translations then formed the committee for review with the lead
investigator (a mono-lingual English speaker and Dentist). Emphasis was placed on
using language that was easy to understand, and appropriate for children. The semi-final
forward translation produced an instrument for testing which included 26 items and two
global items. This version will be referred to as the ‘pilot instrument’ throughout this
Appendix.

Testing of the instrument
Description of participants
A group of 140 Orphans from “Asia’s Hope Orphanage” in Battambang (Cambodia)
were selected to participate in the trial of the pilot instrument. This orphanage was
selected because a mobile dental clinic visit had been scheduled during the time that the
cross-cultural adaptation was being carried out. Of the 196 children at the orphanage,
140 were between the ages of eight and 14. The children came from destitute families
or from families where the parents had died. The orphanage was clean, well-run, and
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served three balanced meals every day. Asia’s Hope Orphanages are sponsored by
christian churches from various parts of the United States of America. The children
receive schooling from the State-run schooling system, as well as further tuition in the
orphanage itself. The children had never received dental care and had virtually no
access to dental treatment prior to this clinic.
Table 3. presents the demographic characteristics of the pilot test sample.

Table 3 – Age group by sex (brackets contain row percentages unless otherwise
indicated)

Combineda

Male

Female

8-10 Years

30 (50.8)

29 (49.2)

59 (42.1)

11-14 Years

39 (48.1)

42 (51.9)

81 (57.9)

69 (49.3)

71 (50.7)

140 (100.0)

Age group

Combined
a

Column percentage

Overall, there were slightly more females than males and more participants in the 11-14
age group than the 8-10 age group.
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Table 4 presents the caries experience of the participants.

Table 4 - Sociodemographic characteristics by clinical status (brackets contain standard
deviations unless otherwise indicated)

Prevalence of any cariesa

Mean dmfs

Mean DMFS

Sex
Male

53 (76.8)

3.5 (5.0)b

1.5 (3.1)

Female

45 (63.4)

2.0 (3.6)

1.7 (2.8)

8-10 years

44 (74.6)

5.1 (5.4)b

1.2 (2.7)b

11-14 years

54 (66.7)

1.0 (2.3)

1.9 (3.1)

98 (70.0)

2.7 (4.4)

1.6 (2.9)

Age group

Total
a

Includes permanent and deciduous dentition; brackets contain percentages

b

P<0.05; Mann-Whitney U-test

Males had a significantly higher mean dmfs than females. The 11-14 age group had
significantly higher mean DMFS and lower mean dmfs than the 8-10 age group.

9

Validity testing
The testing of the instrument was conducted alongside routine dental treatment.
Children entered the clinic for registration and were interviewed using the pilot
instrument, they then were examined by the principal investigator, and then received the
Basic Package of Oral Cares as recommended by WHO (Frencken et al., 2003).
Concurrent validity
Concurrent validity of the instrument was tested seperately for the 8-10 age group and
the 11-14 age group. The items relating to the CPQ8-10 was used for the 8-10 age group
and the items relating to the CPQ11-14 were used for the 11-14 age group. The responses
to the pilot instrument were analysed by the global item response categories.
8-10 age group
Table 5 presents the mean CPQ8-10 scale and subscale scores for participants from the 810 age group by their response to the global item “When you think about your teeth
would you say they are ‘Poor’, ‘Ok’, ‘Good’ or ‘Very good’?”. No participants in this
sample responded with ‘Very good’; for this reason, the response category ‘Very good’
is omitted from the Table.
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Table 5 – Mean CPQ8-10 scale and subscale scores by the global item response and Cronbach’s alpha (brackets contain standard deviations
unless otherwise indicated)

When you think about your teeth or mouth, would you say they are:
Poor

Number of children (%)

28 (47.5)

Ok

18 (30.5)

Good

13 (22.0)

Total

Alpha

-

-

21.1 (12.4)

12.5 (9.7)

17.0 (17.6)a

17.6 (13.3)

0.88

Oral symptoms

6.1 (3.2)

4.1 (2.4)

4.2 (3.6)

5.1 (3.2)

0.46

Functional limitations

4.2 (3.4)

2.3 (3.3)

3.8 (4.4)

3.5 (3.6)

0.67

Emotional well-being

6.7 (5.1)

3.8 (3.2)

4.7 (6.4)a

5.4 (5.1)

0.77

Social well-being

4.8 (5.6)

2.7 (3.8)

4.7 (4.9)

4.1 (5.0)

0.78

Overall CPQ8-10 score

CPQ8-10 subscale

a

P<0.1; Kruskal-Wallis test.

11

There was a gradient in the mean CPQ8-10 scale and subscale scores across global item
response categories. Those who responded with ‘Poor’ have higher mean scores than those
who responded with ‘Good’.
Cronbach’s alpha values showed an acceptable level of internal consistency for the CPQ 8-10
scale and two subscales (emotional well-being and social well-being).
Table 6 presents the prevalence of impacts across CPQ8-10 scale and subscales by global item
response categories (“When you think about your teeth or mouth, would you say they are:
‘Poor’, ‘Ok’, ‘Good’, ‘Very good’?”). No participants responded with ‘Very good’; for this
reason, the response category ‘Very good’ is omitted from the table.
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Table 6 – The prevalence of impacts (“Often” or “Every day or almost every day”) across the CPQ8-10 scale and subscale for the 8-10 age group
by the global item response category (brackets contain row percentages unless otherwise indicated)
When you think about your teeth or mouth, would you say they are:
Poor
Ok
Good

Totala

P-value (χ 2)

Overall CPQ8-10
No impacts
1+ impacts

8 (30.8)
20 (60.6)

11 (43.3)
7 (21.2)

7 (26.9)
6 (18.2)

26 (44.1)
33 (55.9)

0.065

Oral symptoms
No impacts
1+ impacts

8 (30.8)
20 (60.6)

11 (42.3)
7 (21.2)

7 (26.9)
6 (18.2)

26 (44.1)
33 (55.9)

0.066

Functional limitations
No impacts
1+ impacts

17 (40.5)
11 (64.7)

16 (38.1)
2 (11.8)

9 (21.4)
4 (23.5)

42 (71.2)
17 (28.8)

0.336

Emotional well-being
No impacts
1+ impacts

14 (38.9)
14 (60.9)

13 (36.1)
5 (21.7)

9 (25.0)
4 (17.4)

36 (61.0)
23 (39.0)

0.166

Social well-being
No impacts
1+ impacts

19 (46.3)
5 (27.8)

14 (34.1)
4 (22.2)

8 (19.5)
9 (50.0)

41 (69.5)
18 (30.5)

0.839

Total

28 (47.5)

18 (30.5)

13 (22.0)

59 (100.0)

-

a

Column percentages
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There was a gradient in the prevalence impacts across the CPQ 8-10 scale and subscales
across global item response category. The prevalence of impacts was higher among
those who responded ‘Poor’ to the global item than those who reported ‘Ok’ or ‘Good’.
There was no significant difference in the prevalence of impacts across the CPQ 8-10
scale and subscales by the global item response categories; however, the oral symptoms
subscale was approaching statistical significance.
Table 7 presents the mean CPQ8-10 scale and subscale scores of the 8-10 age group by
response to the global item (“How much do your teeth bother you?”).
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Table 7 – The mean CPQ8-10 scale and subscale scores by the global item response category and Cronbach’s alpha (brackets contain
standard deviations unless otherwise indicated)

How much do your teeth bother you?
Not at all
Number of childrena

25 (42.4)

Overall CPQ8-10 score

A little bit

Some

A lot

7 (11.9)

Total

Alpha

-

-

15 (25.4)

12 (20.3)

7.6 (6.1)

21.9 (13.7)

24.7 (10.4)

32.0 (11.3)b

17.6 (13.3)

0.88

3.1 (2.6)

5.9 (2.5)

6.7 (2.9)

7.6 (3.1)b

5.1 (3.2)

0.46

Functional Limitations 1.3 (1.6)

5.4 (4.7)

4.1 (3.2)

6.6 (2.2)b

3.5 (3.6)

0.67

b

5.4 (5.1)

0.77

4.1 (5.0)

0.78

CPQ8-10 subscale
Oral symptoms

Emotional well-being

2.1 (2.4)

7.7 (6.7)

6.9 (3.5)

9.3 (3.9)

Social well-being

1.1 (1.4)

3.9 (4.4)

7.5 (5.0)

9.6 (6.8)b

a

Brackets contain percentages

b

P< 0.001; Kruskal-Wallis test.
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There was a gradient in the mean CPQ8-10 scale and subscale scores across the global
item response categories. Those who responded ‘A lot’ had higher mean scores than
those who responded ‘Not at all’.
The Cronbach’s alpha value is acceptable for the CPQ 8-10 scale and subscales of
emotional well-being and social well-being.
Table 8 presents the prevalence of impacts across the CPQ8-10 scale and subscales of the
8-10 age group by global item response (“How much do your teeth bother you? ‘Not at
all’, ‘A little bit’, ‘Some’, ‘A lot’ ”).
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Table 8 – The prevalence of impacts (“often” or “every day or almost every day”) across the CPQ 8-10 scale and subscales by the global item
response category (brackets contain row percentages unless otherwise indicated)

Not at all

How much do your teeth bother you?
A little bit
Some

A lot

Totalc

Overall CPQ8-10
No impacts
1+ impacts

13 (68.4)
12 (30.0)

4 (21.1)
11 (27.5)

1 (5.3)
11 (27.5)

1 (5.3)a
6 (15.0)

19 (32.2)
40 (67.8)

Oral symptoms
No impacts
1+ impacts

14 (53.8)
11 (33.3)

6 (23.1)
9 (27.3)

4 (15.4)
8 (24.2)

2 (7.7)
5 (15.2)

26 (44.1)
33 (55.9)

Functional limitations
No impacts
1+ impacts

22 (52.4)
3 (17.6)

9 (21.4)
6 (35.3)

8 (19.0)
4 (23.5)

3 (7.1)a
4 (23.5)

42 (71.2)
17 (28.8)

Emotional well-being
No impacts
1+ impacts

22 (61.1)
3 (13.0)

8 (22.2)
7 (30.4)

5 (13.9)
7 (30.4)

1 (2.8)b
6 (26.1)

36 (61.0)
23 (39.0)

Social well-being
No impacts
1+ impacts

25 (61.0)
0 (0.0)

11 (26.8)
4 (22.2)

3 (7.3)
9 (50.0)

2 (4.9)b
5 (27.8)

41 (69.5)
18 (30.5)

Total

25 (42.4)

15 (25.4)

12 (20.3)

7 (11.9)

59 (100.0)

a

Significant at P< 0.05; χ2 test

b
c

Significant at P< 0.001; χ2 test

Brackets contain column total
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There was a gradient in the prevalence of impacts across CPQ8-10 scale and subscales by
global item response categories. A higher proportion of those who responded with ‘Not
at all’ had no impacts than those who responded with the more severe categories.
Overall, more participants responded with ‘Not at all’ than ‘A little bit’, ‘Some’, and ‘A
lot’ respectively.
There was a statistically significant difference the prevalence of impacts across the
CPQ8-10 and the CPQ8-10 subscales of functional limitations, emotional well-being, and
social well-being by global item response category.
11-14 age group
The following Tables relate to participants in the 11-14 age group. Table 9 presents the
mean CPQ11-14 and CPQ11-14 subscale scores by response to the global item (“When you
think about your teeth or mouth, would you say they are: ‘Poor’, ‘Ok’, ‘Good’, ‘Very
Good’?”). No participants responded with ‘very good’, and so that category has been
omitted from the Table.
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Table 9 – Mean CPQ11-14 scale and subscale scores by the global item response and Cronbach’s alpha (brackets contain standard deviations
unless otherwise indicated)

When you think about your teeth or mouth, would you say they are:
Poor

Ok

Good

24 (29.6)

16 (19.8)

11.9 (8.0)

8.4 (7.5)

7.4 (7.8)

10.0 (7.9)b

0.82

Oral symptoms

4.8 (3.1)

3.8 (2.4)

2.4 (2.3)

4.0 (2.9)b

0.55

Functional limitations

2.2 (2.6)

1.3 (1.9)

1.4 (2.2)

1.8 (2.3)b

0.57

Emotional well-being

3.1 (2.8)

2.4 (3.0)

2.5 (3.9)

2.8 (3.1)b

0.73

Social well-being

1.1 (2.4)

1.0 (1.6)

1.1 (2.4)

1.4 (2.0)b

0.54

Number of childrena

Overall CPQ11-14 score

41 (50.6)

Total

-

Alpha

-

CPQ11-14 subscale

a

Brackets contain percentages

b

P < 0.05 Kruskal-Wallis test
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The mean CPQ11-14 and CPQ11-14 subscale scores were higher for those participants who
responded with ‘Poor’ to the global item than those who responded ‘Ok’ or ‘Good’.
The responses to the CPQ11-14 and the CPQ11-14 subscales of oral symptoms, functional
limitations, and social well-being generated an acceptable Cronbach’s alpha value.
Table 10 presents the prevalence of impacts across CPQ11-14 and CPQ11-14 subscales for
the 11-14 age group by the response category to the global item (“When you think
about your teeth or mouth, would you say they are, ‘Poor’, ‘Ok’, ‘Good’, ‘Very
good’?”). No participants responded with ‘Very good’, and so that response category is
omitted from the table.
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Table 10 – Prevalence of impacts across the CPQ 11-14 scale and subscale impacts (“Often” or “Every day or almost every day”) for 11-14 age
group by global item responses (brackets contain row percentages unless otherwise indicated)
When you think about your teeth or mouth, would you say they are:
Poor
Ok
Good

Totala

P-value (χ 2)

Overall CPQ11-14
No impacts
1+ impacts

16 (45.7)
25 (54.3)

11 (31.4)
13 (28.3)

8 (22.9)
8 (17.4)

35 (43.2)
46 (56.8)

0.423

Oral symptoms
No impacts
1+ impacts

17 (40.5)
24 (61.5)

14 (33.3)
10 (25.6)

11 (26.2)
5 (12.8)

42 (51.9)
39 (48.1)

0.049

Functional limitations
No impacts
1+ impacts

32 (47.8)
9 (64.3)

22 (32.8)
2 (14.3)

13 (19.4)
3 (21.4)

67 (82.7)
14 (17.3)

0.530

Emotional well-being
No impacts
1+ impacts

29 (48.3)
12 (57.1)

19 (31.7)
5 (23.8)

12 (20.0)
4 (19.0)

60 (74.1)
21 (25.9)

0.624

Social well-being
No impacts
1+ impacts

33 (50.0)
8 (53.3)

22 (33.3)
2 (13.3)

11 (16.7)
5 (33.3)

66 (81.5)
15 (18.5)

0.553

Total

41 (50.6)

24 (29.6)

16 (19.8)

81 (100.0)

-

a

Brackets contain column percentages.
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A higher proportion of participants responded with the ‘Poor’ response category than
the less severe categories of ‘Ok’ or ‘Good’.
There was a gradient in the proportion of those reporting impacts across the CPQ 11-14
scale and subscale scores by the global item response categories. Those participants
who responded to the global item with ‘poor’ were more likely to have reported impacts
across the CPQ11-14 scale and subscales.
There was a statistically significant difference in prevalence of impacts in the oral
symptoms subscale across the global item response categories.
Table 11 presents the mean CPQ11-14 and CPQ11-14 subscale scores for the 11-14 age
group by response category to the global item (“How much do your teeth bother you?”).
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Table 11 – Mean CPQ11-14 scale and subscale scores by the global item response category (brackets contain standard deviations unless otherwise
indicated)

Not at all

How much do your teeth bother you?
A little bit
Some
A lot

Totala

Number of childrenb

47 (58.0)

Overall CPQ 11-14 score

6.8 (6.1)

13.8 (8.3)

12.5 (8.8)

17.9 (7.1)b

10.0 (7.9)

CPQ 11-14 subscale
Oral symptoms
Functional limitations
Emotional well-being
Social well-being

3.2 (2.6)
0.9 (1.3)
1.9 (2.7)
0.9 (1.9)

4.6 (2.2)
2.8 (2.7)
4.6 (3.3)
1.8 (1.9)

4.7 (3.1)
2.5 (2.2)
3.5 (3.1)
1.8 (2.3)

6.9 (3.3)c
4.3 (3.8)c
4.1 (3.0)c
2.6 (1.7)c

4.0 (2.9)
1.8 (2.3)
2.8 (3.1)
1.4 (2.0)

14 (17.3)

12 (14.8)

8 (9.9)

-

a

Brackets contain percentages
P< 0.005; Kruskal-Wallis test
c
P< 0.05; Kruskal-Wallis test
b
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A higher proportion of participants responded with ‘Not at all’ to the global item than
responded ‘A little bit’, ‘Some’, or ‘A lot’.
There was a gradient in the mean CPQ11-14 subscale scores by the global item response
category. Those who responded with ‘Alot’ had higher mean scores than those who
responded with ‘Not at all’.
There was a statistically significant difference in the mean CPQ 11-14 and CPQ11-14
subscale scores across on global item response category.
Table 12 presents the prevalence of impacts across CPQ11-14 and CPQ11-14 subscales for
the 11-14 age group by the response to the global item (“How much do your teeth
bother you?”).
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Table 12 – The prevalence of impacts across the CPQ11-14 scale and subscale by global item response (brackets contain row percentages unless
otherwise indicated)

Not at all

How much do your teeth bother you?
A little bit
Some

A lot

Totala

Overall CPQ11-14
No impacts
1+ impacts

25 (71.4)
22 (47.8)

4 (11.4)
10 (21.7)

1 (2.9)b
7 (15.2)

35 (43.2)
46 (56.6)

Oral symptoms
No impacts
1+ impacts

31 (73.8)
16 (41.0)

5 (11.9)
9 (23.1)

5 (11.9)
7 (17.9)

1 (2.4)b
7 (17.9)

42 (51.9)
39 (48.1)

Functional limitations
No impacts
1+ impacts

44 (65.7)
3 (21.4)

9 (13.4)
5 (35.7)

10 (14.9)
2 (14.3)

4 (6.0)b
4 (28.6)

67 (82.7)
14 (50.0)

Emotional well-being
No impacts
1+ impacts

41 (68.3)
6 (28.6)

7 (11.7)
7 (33.3)

8 (13.3)
4 (19.0)

4 (6.7)b
4 (19.0)

60 (74.1)
21 (25.9)

Social well-being
No impacts
1+ impacts

40 (60.6)
7 (46.7)

12 (18.2)
2 (13.3)

11 (16.7)
1 (6.7)

3 (4.5)b
5 (33.3)

66 (81.5)
15 (18.5)

Total

47 (58.0)

14 (17.3)

12 (14.8)

8 (9.9)

81 (100.0)

a

5 (14.3)
7 (15.2)

Brackets contain column percentages
P< 0.05; Kruskal-Willis test

b
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There was a gradient in the proportion of those reporting impacts in CPQ 11-14 and
CPQ11-14 by global item response categories. A higher proportion of those who
responded with ‘A lot’ had reported impacts than who responded with, ‘Some’, ‘A little
bit’ or ‘Not at all’.
There was a statistically significant difference in prevalence of impacts (for CPQ 8-10 and
CPQ11-14) by global item response category.
Discriminant validity
Discriminant validity of each instrument was tested separately for each age group.
Bivariate analysis was conducted to test the association between the presence of caries
and the OHRQoL scores.
8-10 age group
Table 13 presents the mean scores for CPQ8-10 scale and subscales for the 8-10 age
group by sex and the presence of caries in the permanent or deciduous dentition.
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Table 13 – Mean score for CPQ8-10 and for each domain by sex and prevalence of caries

CPQ8-10

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

Male

18.1 (11.0)

4.9 (3.2)

3.0 (2.9)

5.1 (5.5)

4.2 (4.2)

Female

17.1 (15.6)

5.2 (3.2)

3.0 (3.2)

5.7 (4.7)

4.1 (5.8)

20.5 (13.6)a

5.7 (3.0)a

3.5 (3.1)a

6.4 (5.3)a

4.8 (5.3)a

9.1 (8.2)

3.3 (2.9)

1.5 (2.3)

2.3 (2.2)

2.0 (2.9)

17.6 (13.4)

5.1 (3.2)

3.0 (3.0)

5.4 (5.1)

4.1 (4.9)

Sex

Caries prevalence
Caries present
No caries

Total
a

P<0.05; Mann-Whitney U-Test; includes permanent and deciduous dentitions
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The mean CPQ8-10 scale and subscale scores for those with caries were significantly
higher than those who did not have any caries. There was no significant difference in
mean CPQ8-10 scores between males and females.
Table 14 presents the number of participants reporting impacts across the CPQ 8-10 scale
and subscales by sex and the presence of caries.
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Table 14 – Number of participants reporting impacts (“Often” or “Every day or almost every day”) across the CPQ 8-10 scale and subscales by sex
and caries prevalence (brackets contain row percentages)

CPQ8-10

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

Male

21 (70.0)

15 (50.0)

8 (26.7)

12 (40)

Female

19 (65.5)

18 (62.1)

9 (31.0)

11 (37.9)

8 (27.6)

34 (77.3)a

27 (61.4)

15 (34.1)

21 (47.7)a

16 (36.4)

6 (40.0)a

6 (40.0)

2 (13.3)

2 (13.3)a

2 (13.3)

33 (55.9)

17 (28.8)

Sex
10 (33.3)

Caries prevalence
Caries present
No caries

Total
a

40 (67.8)

23 (39.0)

18 (30.5)

P<0.05; χ2 test
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The proportion of those with impacts across the CPQ8-10 and the CPQ8-10 subscale of
emotional well-being were significantly higher for those participants who had caries
than those who did not. There was no significant difference between males and females
in the proportions of those reporting impacts across the CPQ 8-10 and its subscales.

11-14 age group
Table 15 presents the mean CPQ11-14 and CPQ11-14 subscale scores by sex and the
presence of caries.
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Table 15 – The mean CPQ11-14 and CPQ11-14 subscale scores by sex and prevalence of caries (brackets contain standard deviations)

CPQ11-14

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

10.4 (7.6)

4.1 (3.2)

1.8 (2.2)

2.9 (2.9)

1.6 (2.1)

9.5 (8.3)

3.9 (2.5)

1.7 (2.5)

2.7 (3.3)

1.2 (1.9)

12.0 (8.3)a

4.5 (3.0)a

2.4 (2.6)a

3.4 (3.2)a

1.7 (2.2)a

5.8 (5.3)

3.0 (2.4)

0.6 (0.9)

1.5 (2.4)

0.7 (1.4)

10.0 (7.9)

4.0 (2.8)

1.8 (2.3)

2.8 (3.1)

1.4 (2.0)

Sex
Male
Female
Caries prevalence
Caries present
No caries

Total
a

P<0.05; Mann-Whitney U-Test
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Those with caries had significantly higher mean scores across the CPQ 11-14 scale and
subscales than those who did not have caries. There is no significant difference in the
mean CPQ11-14 scores by sex.
The prevalence of impacts across the CPQ11-14 and CPQ11-14 subscales by sex and the
presence of caries is presented in Table 16.
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Table 16 – The number of participants reporting impacts (‘Often’ or ‘Every day or almost every day’) across the CPQ 11-14 and the CPQ11-14
subscales by sex and prevalence of caries (brackets contain percentages)

CPQ11-14

Oral symptoms

Functional limitations

Emotional well-being

Social well-being

Sex
Male

18 (46.2)

21 (53.8)

8 (20.5)

11 (28.2)

7 (17.9)

Female

21 (50.0)

21 (50.0)

6 (14.3)

10 (23.8)

8 (19.0)

31 (57.4)a

31 (57.4)a

13 (24.1)a

16 (29.6)

11 (20.4)

8 (29.6)

8 (29.6)

1 (3.7)

5 (18.5)

4 (14.8)

39 (48.1)

39 (48.1)

14 (17.3)

21 (25.9)

15 (18.5)

Caries prevalence
Caries present
No caries

Total
a

P<0.05; χ2 test
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The prevalence of impacts across the CPQ11-14 subscales of oral symptoms and
functional limitations was significantly lower for those who had caries than those who
did not. There were no significant differences in the prevalence of impacts by sex.

Review of cross cultural adaptation
The validity, reliability, equivalence were reviewed by the cross-cultural adaptation
committee, and the pilot instrument was adjusted for testing on a broader population.
Validity
Concurrent Validity
The concurrent validity for the CPQ8-10 and the CPQ11-14 was acceptable. Concurrent
validity was demonstrated by the gradient in the mean scale scores and the prevalence
of impacts across the global item response categories. Those who responded with the
more negative global item categories had higher mean scores and higher prevalence of
impacts across the COHQOL© scales and subscales. This suggests that there is an
acceptable relationship between the scores generated by the OHRQoL instruments and
the global item response.
Discriminant validity
The discriminant validity for the CPQ8-10 and the CPQ11-14 was acceptable as
demonstrated by bivariate analysis of the presence of caries by the OHRQoL scores.
Those who had caries had higher mean scores across the CPQ scales and sub scales, and
had a higher prevalence of impacts. This suggests an acceptable relationship between
the disease experience and the scores generated by CPQ8-10 and CPQ11-14.
Reliability
The reliability of the CPQ8-10, the CPQ11-14 and their subscales was tested using the
Cronbach’s alpha for measuring internal consistency within a scale. The responses to
the CPQ8-10, the CPQ8-10 subscales of emotional well-being and social well-being, and
the CPQ11-14 subscale of emotional well-being showed acceptable internal consistency
with a Cronbach’s alpha higher than 0.7 (Streiner, 2003). The responses to the oral
symptoms subscale (for both instruments) generated a Cronbach’s alpha value less than
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0.7; however, this is acceptable because other studies have reported Cronbach’s alpha
values around the same level for this subscale (Foster Page et al., 2008; Jokovic et al.,
2004; McGrath and Bedi, 2002). The responses to the CPQ11-14, the CPQ11-14 subscales
of functional limitations and social well-being and the CPQ8-10 subscale of functional
limitations did not generate acceptable Cronbach’s alpha values. The low Cronbach’s
alpha values suggest that the items in the pilot instrument had lower internal
consistency than is desirable and lower than that reported elsewhere in the literature
(Foster Page et al., 2008; Jokovic et al., 2004; McGrath and Bedi, 2002). A review of
the instrument was conducted to ensure that the items will function equivalently
between the source and target populations.
Equivalence
A committee review was conducted to identify and revise any items, concepts and
words that may have been functioning differently in the target population from the
source population. The review was conducted by examining the responses to the pilot
instrument, interviewing 10 children that represented the target population, conducting
an investigation to determine the most appropriate time frame to be used for the
instrument, and consulting the committee for final review. A number of items and
concepts were identified by the committee as needing to be reviewed; the discussion
surrounding these items is summarised in the following paragraphs.
The committee identified the items on arguing with other children, having bad breath,
and after-school activities as being difficult to adapt to Cambodian culture. The review
showed that participants did argue with other children about their teeth and were aware
of whether or not they had bad breath; hence, these two items were left as they were.
There were children in the pilot sample responded that they would avoid activities such
as sport after school; however, after interviewing the children it became evident that
they spent most of their time after school helping their parents rather than engaging in
recreational activities. An additional item (how often have your teeth or mouth
prevented you from helping your parents after school?) was added to assess the
equivalence of the original item and scale.
The concepts of being ‘upset’ and being ‘frustrated’ were identified by the committee
as being difficult to adapt to Cambodian culture. The committee review and the
interviews with the children confirmed that being ‘upset’ was a concept which was easy
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to understand and relate to in Cambodian culture. The concept of being ‘frustrated’ less
straight-forward because this idea could not be communicated in a single word and the
back translation produced the phrase ‘angry feelings’. The committee review confirmed
that the phrase ‘angry feelings’ was effective in describing the concept of frustration in
khmer; 53 (37.9%) of the participants responded that they experienced angry feelings
about their teeth or mouth. The items relating to being upset and being frustrated were
left as they were.
The Likert scale used to respond to items was identified by the committee as being
biased towards the more severe end of the scale. The phrases used for ‘often’ and ‘every
day or almost every day’ in the pilot instrument were very similar in meaning. The
committee looked at each word in the Likert scale to ensure that it reflected even
progression through the scale. The Khmer word for ‘often’ was changed for the final
instrument to better reflect an even scale.
The response categories for the global item “when you think about your teeth or mouth
would you say that they are, ‘Very good’, ‘Good’, ‘Ok’. or ‘Poor’?” was reviewed
because none of the participants answered ‘Very good’. One of the interviewers for the
pilot sample was also involved with the semi-final forward translation and confirmed
that the children he interviewed understood the question. The committee drew the
conclusion that the scale communicated the concept effectively and that the absence of
any ‘Very good’ responses may have been because of the sub culture within the
orphanage. It is possible that the high exposure to foreign sponsors made children in
this orphanage more aware of their poor state of oral health. The committee decided not
to make any changes to the response categories on this global item.
Investigation of the appropriate time frame
The committee investigated whether framing the items in a one month time period
rather than a three month time period would underestimate the impact on quality of life.
A small convenience sample of 80 children from a Takmau primary school (Candal
Province) was used to investigate this question. The sample was made up of 40 from the
8-10 age group and 40 from the 11-14 age group. Half of each age group were given the
questionnaire framed in the context of three months, and half in the context of one
month. All 26 items of the cross-culturally adapted instrument were used in the
analysis. There was a significant difference (P<0.05; χ 2 test) in the prevalence of
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impacts across the subscales functional limitations, emotional well-being and social
well-being between the one month and the three month groups for the 8-10 age group.
There was a significant difference in the prevalence of impacts in the functional
limitations subscale between the one-month and three-month groups for the 11-to-14year-old participants. When all participants were combined, there was a significant
difference (P<0.05; Mann-Whitney or P<0.05;χ2 test as appropriate) in the mean score
and prevalence of impacts in the emotional well-being subscale; there was a significant
difference in the prevalence of impacts across the functional limitations subscale. The
committee elected to use the time frame of three months in order to avoid underreporting impacts.
Analysis of CPQ8-10 social well-being subscale
Further investigation was conducted to establish the most appropriate items for the
CPQ8-10 subscale of social well-being; in particular which item about after-school
activities should be included. The original item asked about playing sports while the
substitute item asked about helping parents. To answer this question, the responses to
each item were compared, then two separate subscales were created. The subscale
containing the original item will be known as the original social well-being subscale;
the subscale that includes the substitute item will be known as the substitute social wellbeing subscale.

These subscales were compared in terms of internal consistency,

correlation to the CPQ8-10, and correlation to the dmf scores, floor and ceiling effects,
and confirmatory factor analysis.
Table 17 presents items relating to afterschool activities (playing sports or helping
parents) by response category and prevalence of impacts (“often” or “every day or
almost every day”).
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Table 17 – Comparison of the two social well-being subscales (original and substitute) by response category and prevalence of impacts
(“Often” or “Every day or almost every day”)

Item Responsea
Never

Sometimes

Once or twice

Often

Every day or almost every

Prevalence of impactsb

day

Original subscale

113 (61.7)

48 (26.2)

6 (3.3)

8 (4.4)

5 (2.7)

13 (7.1)

Substitute subscale

107 (58.5)

59 (32.2)

5 (2.7)

5 (2.7)

4 (2.2)

9 (4.9)

a

P=0.74; χ2 test
P = 0.24;χ2 test

b
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There was no significant difference in the proportions of participants by response
category or by prevalence of impacts.
Table 18 presents Spearman’s correlation coefficient for the relationship between each
CPQ8-10 social well-being subscale (social well-being original including playing sports
and social well-being substitute including helping parents) and CPQ8-10, dmft and pufa,
as well as Cronbach’s alpha values for each scale.
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Table 18 – The CPQ8-10 social well-being subscale by Spearman’s correlation coefficient for CPQ 8-10, dmfs, pufa and Cronbach’s alpha value.

Cronbach’s alpha

CPQ8-10

dmfs

pufa

Original CPQ8-10 social well-being subscale

0.81

0.811a

0.142a

0.056

Substitute CPQ8-10 social well-being subscale

0.81

0.813a

0.144b

0.058

a

P<0.005; One tailed t-test
P<0.05;One tailed t-test

b
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Both subscales showed a significant positive correlation with the CPQ8-10, the dmfs, and
the pufa. Both subscales had a Cronbach’s alpha of 0.81 which demonstrates acceptable
internal consistency.
Table 19 presents the range of scores across the two social well-being subscales and the
proportion of those with maximum and minimum scores.
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Table 19 – The original and substitute social well-being subscale by range of scores and proportion of maximum and minimum scores (brackets
contain percentages unless otherwise indicated)

Possible range of

Meana

values

Observed range of

Number with

Number with

scores

minimum score

maximum score

Original subscale

0-40

6.5 (6.0)

0-35

20 (10.9)

0 (0)

Substitute subscale

0-40

6.5 (6.0)

0-35

20 (10.9)

0 (0)

a

brackets contain standard deviations
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The floor and ceiling effects for both subscales were the same.
Table 20 presents the rotated factor solutions for the two social well-being subscales.

Table 20 – Rotated factor solutions for the original social well-being subscale and the
substitute social well-being subscale

Item

Original scalea

Substitute scaleb

Missed school

0.284

0.291

Had a hard time doing homework

0.221

0.197

Had a hard time paying attention in school

0.380

0.425

Not wanted to speak or read out loud in class

0.436

0.449

Tried not to smile or laugh when with other children

0.466

0.452

Not wanted to talk to other children

0.643

0.617

Not wanted to be with other children

0.550

0.481

Other children teased you or called you names

0.540

0.544

Other children asked questions

0.534

0.603

Stayed away from activities like sports

0.517

-

Prevented from helping parents

-

0.541

a

Eign value =4.4; 43.7% of variance explained
Eign value =4.4; 44.3% of variance explained

b

The factor structures of both scales were very similar and the original social well-being
subscale is functioning at an acceptable level.
The evidence from tables x to y show that the original social well-being subscale
functions to an acceptable level, and so the decision was made to use the original item
and scale for further analysis.
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Appendix 4b – Pilot instrument
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Appendix 5 – Final Instrument
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ii
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Appendix 6 – Examination form
IDNO
Examiner

First Quadrant

Tooth

P

O

M

B

D

L

PUFA

18
17
16
15
14
13
12
11
Second Quadrant

21
22
23
24
25
26
27
28

i

Third Quadrant

Tooth

P

O

M

B

D

L

PUFA

38
37
36
35
34
33
32
31
Fourth Quadrant

41
42
43
44
45
46
47
48

ii

Appendix 6a – Coding for examination Form

Column P
1 – Present
2 – Missing
3 – Decidious

Columns O, M, B, D and L
0 – Sound
2 – Filled
3 – Filled and decayed
4 – Crown or bridge abutment
5 – Missing due to caries
6 – Missing other reason
7 – Unerrupted
8 – Excluded

Column PUFA
P – Pulp chamber visible
U – Ulceration
F – Fissure
A - Abscess
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