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ABSTRACT

Most adult smokers begin smoking during adolescence; nicotine dependence can

develop relatively quickly and, once established, most smokers smoke for

approximately 40 years. For adolescents dependent upon nicotine, cessation

interventions are not well established. It is, therefore, essential that public health

interventions focus on preventing initiation and maintenance and decreasing the

prevalence of youth smoking. In spite of legislation to protect New Zealand

adolescents, a large proportion continues to use tobacco at least weekly. Recent surveys

have shown a slight decrease in cigarette smoking prevalence, overall, but, no reduction

and marked increases have been reported within some subgroups.

The overall aim of this research was to identify school and personal factors associated

with secondary school students smoking. The specific research objectives included: a)

identifying factors at the personal, family, peer, school and 'tobacco-genic' environment

levels which were associated with regular and established cigarette smoking; b)

describing the extent of smoke-free policy and health education programmes III

secondary schools; and, c) evaluating the relations between cigarette smoking among

students and potential protective factors, smoke-free policies and practices and health

education programmes.

The research was based on data from 3,434 secondary school students from 82 schools.

The multi-stage sampling procedures and data analyses ensured that the results were

able to be generalised to the New Zealand secondary school student population.

Smoking was more prevalent amongst girls for all measures of smoking frequency and

significant differences were found for smoking prevalence between ethnic groups and

school decile.

In terms of family influences, the smoking behaviours of parents were not associated

with increased odds of smoking nor were perceived relationships between students and

their parents, or exposure to SHS. In contrast, the smoking behaviour of siblings was

associated with increased odds of smoking but it is likely that both student and sibling

smoking are both influenced by the same processes within the family. Similarly, low

levels of self-concept were not associated with increased odds for daily smoking. The
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smoking behaviour of a best friend was a pervasive risk factor as was a high level of

disposable income, frequent episodes of unsupervised activities, and 'pro-smoking'

knowledge. Being male, visiting a place of worship, and the intention to stay at school

until after Year 13 reduced the odds of daily smoking among students.

Multilevel models were used to identify school level effects. After adjusting for

student, family and school characteristics significant between-school variance in

smoking prevalence remained and this suggests that there are factors, arguably beyond

the immediate control of the student or family that may influence a student's smoking

behaviour. The presence of a school effect also supports the WHO concept of 'health

promoting schools' in that schools can make a difference to health outcomes.

Understanding how the health promoting schools model has been interpreted and

implemented in NZ schools, along with critique of the implementation of the amended

legislation making all schools smoke-free, would be a pertinent 'next-step' in

identifying characteristics of schools which are associated with decreased tobacco use.



IV

PREFACE

This thesis, School and personal factors associated with being a smoker, describes an

investigation of those factors (risk and protective) that influence whether or not a young

person uses tobacco. The thesis is based on data from two sources - the Youth Lifestyle

Study (YLS) and the School Smoking Policy Study (SSPS).

During the 1990s, New Zealand governments introduced legislation (the Smoke-free

Environments (SFE) Act 1990 and subsequent amendments) that removed tobacco

industry sponsorship of sport, art, and cultural events; prohibited advertising of tobacco

products other than at the point of sale; and sought to ensure that non-smokers were

protected from exposure to secondhand smoke (SHS) in many workplaces and shared

public places (SFE Act 1990).

One provision of the SFE Act 1990 was to establish the Health Sponsorship Council

(HSC) as a crown entity, "to promote health and to encourage healthy lifestyles" (SFE

Act 1990, Part 3). The HSC is described as a social change agent for marketing social

messages to New Zealanders (HSC 2001).

As part of this role the HSC manages biennial YLS surveys to provide ongomg

monitoring of the tobacco related knowledge, attitudes and behaviours of young New

Zealanders. A portion of the data used in this thesis was, therefore, part of an ongoing

series of surveys. The researcher, Helen Darling, was involved in the development of

the 2002 YLS questionnaire and methods, the analysis of the 2002 YLS data, and in the

development, implementation, and analyses of the SSPS. All data analyses were

conducted by the researcher with the exception of the final multilevel models conducted

using the statistical programme 'MLWiN'.

The examination of those factors that place a young person at risk for tobacco use is not

unique to this thesis. Numerous authors have described research that deals solely with

risk factors for tobacco use, similarly, although not as abundantly, authors have

described factors that protect young people from tobacco use. Where the present

research is unique is in the rigorous collection of data, the synthesis of two sources of

data (that is, school and student data), and the examination of factors associated with

tobacco use among young New Zealanders.
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This thesis is unique in another aspect. Cross-sectional studies are frequently conducted

within New Zealand schools. Schools provide an ideal context to survey the attitudes

and behaviours of youth. Despite the frequency of cross-sectional surveys, no other

survey of youth tobacco use in New Zealand to date has applied such comprehensive

and rigorous methods to the collection and analysis of data. Other features of the thesis

are the multilevel models and the identification of school effects which have not

previously been reported for New Zealand.

The research reported in this thesis was, therefore, made possible through the co

operation and support of a number of people. It was a privilege to collaborate with the

HSC on parts of this study and my thanks go, in particular, to Mr lain Potter and Mr

Andrew Waa from the HSC. In addition, I would like to thank the staff and students

from the schools which participated in the 2002 YLS and, in particular, staff and

students from the pilot study school for their participation and feedback on the

questionnaires.

I am greatly indebted to my PhD supervisors: Associate Professor Rob McGee,

Associate Professor Sheila Williams, and Dr Tony Reeder, for their generous guidance

and support. I was fortunate to be the recipient of supervision from such experts in

research, statistics, and tobacco control and the tireless support I received from my

supervisors was at times humbling.

There are other staff within the Department of Preventive and Social Medicine whose

assistance has been appreciated. Of particular note, I would like to express my gratitude

to Professor Charlotte Paul for her gentle and wise leadership and to Mrs Judith

Smeijers for her ongoing assistance with administrative matters. I am also grateful for

the earlier support and advice I received from Associate Professor Richie Poulton

during 1999-2001 and from Professor Patrick West (Glasgow University) during 2005.

Thanks also to my colleagues in the Social and Behavioural Research in Cancer Group:

Ms Rose Richards, Mrs Jan Jopson, Ms Annette Baker, Mrs Nicky Kime, Mrs Nathalie

Huston and Mrs Caradee Wright, who have all so willingly helped and discussed with

me aspects of my study. I am particularly grateful to Rose for sharing the PhD process

and for understanding the often urgent need for coffee.
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The New Zealand tobacco control community comprises a small number of dedicated

and hard-working individuals. I would like to express my gratitude to this group for the

guidance I received and for the critical insight into national and international tobacco

control issues.

On a personal note, I will always be grateful for the support and love I received from

Michael, Mathew and Hamish. It would not have been possible to undertake this

research and course of study without the support, love and understanding of my family.

And, thanks to my wider family: Joyce for being a special travel companion and my

parents - Glenis and Frank Cochrane. Sadly, Glenis died before I completed this thesis

and I thank her for her inspiration and her belief in me.
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CHAPTERl

The public health significance of cigarette smoking by New Zealand

adolescents

1.1 General introduction

"Adolescent smokers are highly likely to become adult smokers"

Elders, Perry, Eriksen, and Giovino, 1994

In 1994 a report by the US Surgeon General highlighted tobacco use by youth as a

major public health issue - the main reason for this was because the initiation of

tobacco use generally occurs before 18 years (Elders et al. 1994). In New Zealand

(NZ), most young people (80%) have tried smoking by the age of 15 years (Stanton et

al. 1989a). For between one third to one half of youth who experiment with tobacco,

the progression to regular smoking occurs within 2 to 3 years and most of these regular

smokers become dependent on nicotine (Elders et al. 1994). The time between the

development of monthly smoking and emergence of the symptoms of dependence can

be short (mean latency 54 days) (DiFranza et al. 2002). It is important to acknowledge

that young people can experience these symptoms prior to becoming daily smokers.

Once regular smoking is established, most smokers will smoke for approximately 40

years (Tobacco Advisory Group of the Royal College of Physicians 2000). If they are

able to quit smoking before reaching early middle age, most smokers can avoid most of

the serious adverse health outcomes (Doll et al. 2004), but nicotine is a highly addictive

substance and quitting can prove difficult to achieve (World Health Organization

(WHO) 2004a; Giovino et al. 1995). At least half of those who continue to smoke will

die from a smoking related disease (Mackay, Eriksen 2002). For all of these reasons, a

focus on preventing the initiation and maintenance of smoking among youth is a

sensible tobacco control strategy.



2

1.2 Outline of thesis

As indicated in the preface, the research that will be described here grew out of efforts

to add value to an ongoing series of cross-sectional surveys of the knowledge, attitudes

and behaviours of young New Zealanders with respect to tobacco use. Before reporting

those research findings, a description of the broad public health and policy background

within which the research was carried out will be presented (this chapter), including the

definition of youth used in this thesis. This will be followed by a review of the

literature about risk and protective factors for youth smoking (chapter 2): including both

the non-modifiable factors (for example, sex and ethnicity), and the potentially

modifiable factors, starting with the more distal factors (social and public policy - the

'tobacco-genic' environment). Also in this chapter are included some definitions of

terms, including risk factors, protective factors, and smoking stages. Following this is a

review of school characteristics (health education, school environment, school smoking

policies) and student characteristics potentially influenced by the school (for example,

academic aspirations, attitudes towards tobacco, health knowledge). Finally, the more

proximal factors: family characteristics (exposure to secondhand smoke (SHS) at home,

parental smoking, sibling smoking) and student characteristics not influenced by school

(for example, disposable income, parent relationships, self-concept). The research aims

and hypotheses will then be presented (chapter 3) followed by descriptions of the

research methods used for obtaining student and school data (chapter 4). The research

findings will be presented in six parts, first the descriptive epidemiology (chapter 5),

then the results for the 'tobacco-genic' environment (chapter 6), school characteristics

(chapter 7), family characteristics (chapter 8), and student characteristics (chapter 9).

The multilevel analyses are presented in chapter 10. Discussion of the research findings

in relation to the existing literature will be included in chapter 11 along with some

general conclusions and consideration of implications for pubic health.

The aims of the present chapter are threefold. The first aim is to briefly summarise and

quantify the adverse health outcomes associated with tobacco use and nicotine

dependence, thereby indicating the general need for effective tobacco control

programmes. The second aim is to provide estimates of the prevalence of tobacco

smoking and the development of nicotine dependence among youth, thereby

highlighting, the third aim, which is the public health significance of youth smoking and
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the need to address youth issues and the public policy context. A definition of youth for

the purposes of this research is provided (part 104.1).

1.3 The health consequences of tobacco use

Active tobacco use has long been associated with adverse health outcomes (carcinoma

of the lip: Sommering 1795; atherosclerosis: Beer 1817, cited in Doll 2000) but the

prospective study of British doctors was among the first to clearly identify the

association between tobacco use and increased rates of mortality from lung cancer;

cancers of mouth, pharynx, larynx, oesophagus; chronic obstructive pulmonary disease;

ischaemic heart disease; cerebrovascular disease, most recently in the 50-year follow-up

(Doll et al. 2004). In addition, exposure to SHS is associated with higher rates of

premature mortality (Hill et al. 2004). A recent report from the WHO concluded that

the total global mortality attributable to tobacco use was 8.8%, compared with 3.2% for

alcohol and 004% for illicit drugs (WHO 2004a). The impact was greater in developing

countries where 26.3% of mortality was attributed to tobacco use (compared with 8.0%

and 0.6%, for alcohol and illicit drugs, respectively). In NZ (Table 1), it has been

estimated that 17% of all deaths are attributable to tobacco smoking (Ministry of Health

1999).

The negative health effects of tobacco differ across the lifespan. Maternal smoking

increases the risk of low birth-weight, miscarriage, and perinatal death (US Department

of Health and Human Services 2004). In infancy and childhood, exposure to SHS has

been associated with an increased risk of invasive meningococcal disease (Kriz et al.

2000), respiratory infections, exacerbation of asthma symptoms (US Department of

Health and Human Services 2004; Wahlgren et al. 2000) and with sudden infant death

syndrome (SIDS) (Mitchell et al. 1992).
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Table 1: Deaths in NZ attributable to tobacco smoking, 19961

Smoking deaths Disease class

n % %

Men IHD 672 24 18

Stroke 156 6 15

Lung cancer 740 27 82

COPD 734 26 79

All other causes* 476 17 24

Subtotal 2,778 100 19

Women IHD 323 21 11

Stroke 129 8 8

Lung cancer 343 23 68

COPD 426 28 65

All other causes* 303 20 14

Subtotal 1,524 100 11

All Total 4,302 100 15

SHS2 347 (excluding SIDS)

Overall total 4,649

Notes:

*Includes SIDS, but excludes other SHS

Sources:

'Ministry of Health. Our health, our future. Hauora pakari, koiora roa. The health ofNew Zealanders

1999 Wellington. 1999.

2Woodward A, Laugesen M. How many deaths are caused by second hand cigarette smoke? Tobacco

Control. 2001; 10: 383-8

Relatively few studies have investigated the more immediate health effects on youth

who smoke. Louie (2001) reported a significant positive association between cigarette

smoking and poor cardiopulmonary function and exercise tolerance for a small sample

of adolescents. More recently, the US Surgeon General's report concluded that there

was sufficient evidence to infer a causal link between smoking and impaired lung

growth and early lung function decline during adolescence. Similarly, a causal relation

has been established between smoking by adolescents and symptoms of respiratory

disease, such as coughing, dyspnoea, and wheezing (US Department of Health and

Human Services 2004). In NZ, exposure to SHS has been identified as a major
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contributing factor in the development, and persistence, of reduced airflow in children

with asthma and wheeze (Sherrill et al. 1992) and among the same cohort, at age 26

years, active smoking was associated with increased risk of persistent wheezing (Sears

et al. 2003).

Perhaps the most senous effect of experimentation with tobacco is the risk of

developing nicotine dependence, which, without intervention, results in long-term

exposure to the harmful constituents of tobacco products, and increases the risk of

premature mortality by up to or exceeding 50% (Doll et al. 2004; US Department of

Health and Human Services 2004).

1.4 The prevalence and significance of tobacco use by youth

1.4.1 Definition of youth

Adolescence is commonly described as a period of transition (Coleman, Hendry 1999)

or 'storm and stress' (Heaven 2001), but which years of age constitute the adolescent

period is less consistently defined. The beginning of adolescence has traditionally been

identified by the start of puberty, and the end of adolescence by entry into the workforce

and the development of financial independence. An earlier awareness of sexuality,

without necessarily reaching puberty, and the development of adolescent behaviours

such as interests in clothes and cell-phones, appears to have decreased the age at which

adolescence begins (Coleman, Hendry 1999). Similarly, societal changes have resulted

in financial independence and full-time employment occurring at a later age, thereby,

extending the period of dependence, often into the early twenties. This extended period

introduces many analytical and interpretive problems in researching adolescence. It is

unreasonable to assume that the behaviour of a 12-year-old is comparable with that of

an 18-year-old, for example. This is evident in the expectations society places on young

people. NZ youth, 18 years or older, are allowed to vote, can apply for a driver's

licence, legally purchase alcohol and tobacco products, and do not have to attend

school. By comparison, a 12 year old cannot purchase alcohol or tobacco, cannot vote

or legally drive a motor vehicle, and school attendance is compulsory.

For the purposes of this research youth is defined as including young people 13 to 17

years, inclusive. The upper limit of this definition is determined by the minimum age
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for legal purchase of tobacco in NZ. Since 1997 it has been illegal for young people

under the age of 18 years to be sold tobacco products (Smoke-free Environments (SFE)

Act 1990). The lower limit is defined by the usual age of entry to secondary school. In

spite of some ambiguity in definition, youth is the formative period for the development

of nicotine dependence (Lantz et al. 2000; Elders et al. 1994).

1.4.2 Tobacco smoking by young New Zealanders

In their review of tobacco smoking among NZ adolescents (approximately 14-15 years)

for the period 1960-1993, McGee et al. (1995) concluded that the overall prevalence of

youth smoking decreased from around 50% of boys and 30% of girls to around 26% of

boys and 25% of girls across this 33 year period, and girls were more likely to be daily

smokers. Among participants enrolled in the Dunedin Multidisciplinary Health and

Development Study (DMHDS), a birth cohort born in Dunedin, NZ in 1972-73, nearly

one-third were daily smokers at age 18 years. However, the authors also found that,

despite considerable research on youth tobacco use, few studies were based on national

samples and the measures of smoking were inconsistent.

From 1991 to 1997 the Cancer Society of NZ survey of Wellington schools identified

an increase in the prevalence of youth smoking among 14-15 year old students (Reeder

et al. 1999) from 18% to 28% (smoking in the last month). Action on Smoking and

Health (ASH) has carried out an annual Year 10 school-based national survey of

tobacco use. Data from these surveys have shown a decline in the proportion of young

people smoking cigarettes between 1999 and 2002 (Ministry of Health 2003).

Nevertheless, in 2002, 13.5% of males and 20.7% of females, 14 to 15 years, reported

smoking at least weekly. Higher proportions of Maori, the indigenous people of NZ,

and Pacific Island students reported smoking at least weekly: 41.8% of Maori females

and 21.4% of Maori males; and, 22.6% of Pacific females and 13.8% of Pacific males.

Such levels of smoking are, clearly, not acceptable given that a large proportion of these

young people will develop nicotine dependence and, unless they quit, have a high risk

of eventually dying from tobacco related diseases.

The shift from thinking about tobacco dependence as a condition that develops with

frequent use and over time to viewing it as one that may require only infrequent tobacco

use and can develop rapidly, affects the way in which youth tobacco prevalence rates
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are most appropriately reported and interpreted. Traditionally, 'daily' and 'at least

weekly' prevalence rates have been reported as an indication of the extent of tobacco

use within the youth population. Given that dependence can occur rapidly and as a

result of smoking less often than weekly (DiFranza et al. 2002), it is useful to report

prevalence rates that include 'at least monthly' and 'ever smokers' - those young people

who have tried smoking, even just one or two puffs. McGee et al. (2002) reported the

prevalence of smoking among NZ students during the past 30 days as 30.3%, overall,

and 33.5% of girls compared with 22.1% of boys. This reporting framework is

consistent with the practice of the Global Youth Tobacco Survey (GYTS), an

international survey of tobacco use and beliefs (Warren et al. 2000).

1.4.3 New Zealand legislative and health promotion context

Legislation introduced during the 1990s (the SFE Act and subsequent amendments)

prohibited sponsorship of the arts, cultural events, and sport by the tobacco industry.

Advertising of tobacco products, other than at the point of sale, was also prohibited.

The SFE Act (1990) has been amended four times since 1990 (in 1991,1993,1997, and

2003). Each subsequent amendment has strengthened the legislation to further restrict

the marketing, selling, or development of tobacco products. Since 10 December 2004

protection from exposure to SHS in enclosed indoor workplaces and share public places

has been required, although restrictions were in place for most offices from 1991. After

January 1, 2004, all primary, intermediate and secondary schools were required to be

smoke-free 24 hours per day, in all buildings and grounds seven days per week.

In 1997, the minimum age at which young people could legally purchase tobacco

products was increased from 16 to 18 years. The Act also included provision for

controlled purchase operations (Cl'O) to monitor retailer compliance and a fine of up to

$2,000 for retailers caught selling tobacco products to underage youth. Despite the

intention of the legislation, however, a recent study of youth tobacco purchasing

behaviour found that commercial outlets were the usual source of cigarettes for 44.3%

of those who reported smoking in the past month (McGee et al. 2002). In the 2003

amendment of the SFE Act, further controls on retail sales of tobacco products included

restrictions on advertising at point-of-sale and restricting the placement of tobacco

vending machines to areas that the general public could not readily gain access (Section

29B, SFE Act 1990). The most recent changes to the SFE Act also include restrictions
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on the sales of toy and herbal cigarettes. The former were specifically marketed to

children and represented a loop-hole in the intention of previous legislation to reduce

the appeal of cigarettes to children.

Although the smoke-free legislation has removed overt tobacco advertising, there is

some evidence that promotion continues to occur, but is more subtle in its approach

(Darling, Reeder 2004a, Appendix A). A qualitative study of attitudes to tobacco

imagery in film undertaken with 76, 12 to 13-year-old NZ students (McCool et al. 2001)

found that, to youth, smoking imagery was all-pervading in films and students over

estimated smoking prevalence rates among peers and adults. The regularity with which

tobacco imagery appears on NZ television and the fact that most appeared during peak

youth viewing hours has also been reported (Thomson, Wilson 1998).

In addition, the SFE Act included the establishment of the Health Sponsorship Council

(HSC) "to promote health and to encourage healthy lifestyles, whether through the

provision of sponsorship or otherwise" (SFE Act 1990 No 108, s (44) 1). Since its

inception, the HSC has used a responsive social marketing framework to encourage

healthy lifestyles among New Zealanders. The development of brands such as

"Smokefree ", and "Auahi Kore ", have become synonymous with NZ sporting and

cultural events and aim to reinforce the smoke-free message. Included in the SFE Act is

a requirement for evaluation of the effectiveness of the programmes administered by the

HSC.

The promotion of healthy lifestyles has not been limited to government agencies. For

example, the Cancer Society of New Zealand has actively promoted the smoke-free

'message'. A review of the Society'S smoke-free youth campaign, 1991-1994

highlighted the role non-governmental organizations (NGO) have in consolidating

health messages, although the authors concluded their review by acknowledging the

inherent difficulty in evaluating health promotion interventions by measuring shifts in

the behaviour and attitudes of youth (Thomson, McGee 1997). Given the diversity and

breadth of health promotion messages to which youth are exposed, it is difficult to

attribute to specific interventions any observed positive changes in behaviour and

attitude
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Despite not knowing whether decreases in consumption should be attributed to, for

example, legislation or education, the consumption of tobacco products per capita in NZ

decreased by two-thirds over the period 1970 to 2000 (Shafey et al. 2003). This

decrease in consumption has not been matched by a similar decrease in prevalence.

Data reported since 1976 show some decrease in prevalence, although this appears to

have stabilized since 1998 at around 24-25% of the adult NZ population (Ministry of

Health 2003). A review of NZ tobacco control initiatives in the 1990s by Thomson and

Wilson (2000) is critical of the lack of support from the governments ofthe time. Those

authors argue that between 1991 and 1995 there were few developments in tobacco

control, and there was inadequate resourcing of the legislation until at least 1997. It is,

however, difficult to assign causality for the stasis in smoking prevalence at that time, to

the lack of central commitment to the legislation (Thornson, Wilson 2000).

From an economic perspective as the price for a commodity increases the demand for

the commodity will decrease. In terms of tobacco, the price includes the direct costs

(price of tobacco product) and indirect costs (time or, in the case of under-age

consumers, risk involved in purchasing; availability of places where smoking is

allowed; and, immediate long-term health risks) (Liang et al. 2003; Chaloupka, Pacula

2001). Introduction of the NZ SFE Act was designed to address the first two indirect

costs and thereby reduce tobacco consumption, but it is the direct costs (the price)

which appears to exert the greatest influence on youth tobacco use (Liang et al. 2003).

Some authors have suggested that youth are up to three times more sensitive to price

increases in tobacco than adults (Chaloupka, Pacula 2001) and the review conducted by

Liang et al. (2003) concluded that "higher cigarette prices discourage youth smoking"

(Liang et al. 2003, pg 105). Manipulation of tobacco price is not without controversy,

with some arguing that the greatest cost of tobacco price increases are borne by those in

the lower socioeconomic groups who are least able to afford them and that increases

should only occur with increased funding for cessation support programmes (Public

Health Association of New Zealand 2001).

Higher deprivation scores are associated with higher smoking prevalence (Howden

Chapman, Tobias 2000) and, therefore, the potential for the greatest impact and health

benefits, of increasing tobacco price is obviously within the more deprived groups. A

report commissioned for the NZ Smokefree Coalition and Apaarangi Tautoko Auahi
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Kore (ATAK) concluded that while there were obvious health and welfare gains for

those who quit smoking in response to price increases (by increased government taxes

on tobacco goods) these needed to be offset with support for cessation services and

measures to address deprivation (Wilson 2000).

Effecting a reduction in smoking prevalence is reliant on appropriate and timely

research. In 2003, a NZ tobacco control research strategy was launched primarily to

identify priority areas for tobacco control research (The Tobacco Control Research

Strategy Steering Group 2003). More recently a Youth Tobacco Control Review

Committee to develop a framework to reduce initiation of tobacco use has been

convened (Potter 2004).

1.4.4 Maori tobacco use and health inequalities in New Zealand

Priorities identified within the NZ Tobacco Control Research Strategy document are

drawn from existing national data. One of the priority areas is the need for improved

research in the area of tobacco control and Maori (The Tobacco Control Research

Strategy Steering Group 2003). This is because the prevalence of tobacco use is

disproportionately high for Maori and Maori youth. Maori are also disproportionately

represented in the lower socioeconomic bands, and the association between low

socioeconomic status and greater risk of tobacco use is well established (Ministry of

Health 200 I; Howden-Chapman, Tobias 2000). It is likely that the excessive health

burden attributed to ethnicity is mediated by socioeconomic status (Hill et al. 2003).

Te Tiriti (the Treaty of Waitangi) provides a framework for health services in NZ,

including obligations of the Crown to redress health inequalities. Specifically, the three

articles of te Tiriti guide both health research and health interventions (Health

Promotion Forum of NZ 2002).

Article One: Kawanatanga (Governance)

The signing of te Tiriti transferred governance of NZ to the Crown. The responsibility

of governance included equitable provision of services to all citizens. However,

obligations under kawanatanga are not fulfilled simply by providing a service. This

article has been interpreted to require involvement by Maori in all stages of service

delivery, from identification of need through to evaluation of services provided.
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Article Two: Tino Rangitiritanga (Maori control and self-determination)

Te Tiriti documents the right of all Maori to self-determination and control of their own

health. Given the responsibility of tino rangitiritanga and the over-representation of

young Maori in the smoking prevalence statistics it may be that the health needs of

young Maori are not being met.

Article Three: Oritetanga (Equity)

Equity and equality are integral to te Tiriti and to health promotion. To achieve

oritetanga in health, factors responsible for inequity and inequality must be identified

and addressed.

Te Tiriti underpins all government-funded health research, promotion, and interventions

in New Zealand. This research recognizes obligations to te Tiriti and these will be

examined in the discussion section.

1.5 Nicotine dependence among youth

1.5.1 The measurement of dependence

The procedure for assessing and reporting adult nicotine dependence is well established

and includes criteria described in the Diagnostic and Statistical Manual of Mental

Disorders (fourth ed. DSM-IV; American Psychiatric Association). Less is known

about dependence among adolescent smokers, as research appears to be hindered by a

lack of appropriate, clearly defined definitions and reliable measures of youth

dependence. However, recently, more attention has been given to measures of addiction

in the adolescent population. Jimenez et al. (2003) describe the application of modified

DSM-IV criteria for adolescents to a sample of 2,647 students 10-17 years. In that

study 16.1% of participants met criteria for dependence. Among an older sample, 14-24

years, dependence rates of 19.0% were reported (Nelson, Wittchen 1998). Using DSM

III-R criteria Stanton (1995) reported dependence levels of 19% among 18 year olds

among the DMHDS cohort. When the same cohort was assessed at 26 years, overall

14% met DSM-IV criteria for nicotine dependence (Reeder et al. 2001a). Differences in

rates of dependence at the two ages may be attributable to somewhat different criteria

and measures of dependence, but may indicate a change in prevalence. Concerns about

the appropriateness of the DSM criteria for assessing nicotine dependence in the youth
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population led to the development of the Hooked on Nicotine Checklist (HONC)

(O'Loughlin et al. 2002a). The HONC provides a measure of dependence focused

specifically on the loss of personal autonomy over control of nicotine intake. The 10

item HONC questionnaire assesses loss of control, symptoms of withdrawal, and

psychological addiction (O'Loughlin et al. 2002a); positive responses to any item on the

HONC is indicative of a loss of control and, therefore, the start of nicotine dependence

(O'Loughlin et al. 2002b). The measurement of dependence is, however, not without

controversy. Some authors consider that most adolescents are not dependent upon

nicotine until they consume either the same or an increasing number of cigarettes per

day, smoke first thing in the day, and smoke even when it is forbidden (Adelman 2004).

Adelman (2004) differentiates between adult and adolescent 'type' smokers, with the

latter influenced by relationships, emotions, activities and social forces, whereas, 'adult

type' adolescent smokers consume at least 10 cigarettes per day and meet the

dependence criteria described, above (Adelman 2004).

Overall, it appears that young people can experience loss of autonomy over nicotine

intake after a short period and without regular tobacco smoking. Adolescent nicotine

dependence is likely to differ from nicotine dependence as experienced by adult

smokers and for this reason the application of adult measures of dependence may fail to

accurately identify the extent of nicotine dependence among youth who smoke.

1.5.2 Adolescent smoking cessation

Definitions of nicotine dependence aside, one of the most compelling arguments for

providing cessation services for youth and, ultimately, for preventing initiation, is the

reality that most young smokers want to quit. In a sample of 11-16 year-old British

smokers, for example, 61% wanted to stop smoking (Foulds 2000). In spite of wanting

to quit, most young smokers find it very difficult. Data from the DMHDS show that

cessation was only achieved by around 3% of daily smokers at age 18 despite 81%

trying to quit and 54% successfully quitting for a period of two weeks or more in the

past year (Stanton et al. 1996).

Treatment for nicotine dependence in adults is well-established (WHO 2004b; Fiore et

al. 2000; National Advisory Committee on Health and Disability 1999). In contrast,

relatively little is known about treating dependent youth, although limited success has
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been reported for some cessation programmes, with quit rates for intervention groups

double that of the control groups (Mermelstein 2003). While most young smokers

believe that they could quit if they wanted to (US Centers for Disease Control and

Prevention 2000), self-initiated cessation during adolescence is rarely successful. The

presence of a single symptom of dependence increases by almost 30 times the risk of

failing an initial cessation attempt (DiFranza et al. 2002).

1.6 Summary

Most adult smokers begin smoking during adolescence; nicotine dependence can

develop relatively quickly and, once established, most smokers smoke for

approximately 40 years. For adolescents dependent upon nicotine, cessation

interventions are not well established. It is, therefore, essential that public health

interventions focus on preventing initiation and maintenance and decreasing the

prevalence of youth smoking. In spite of legislation to protect NZ adolescents, a large

proportion continues to use tobacco at least weekly. Recent surveys have shown a

slight decrease in cigarette smoking prevalence, overall, but, no reduction and marked

increases have been reported within some subgroups (Ministry of Health 2003).

To achieve public health objectives it is sometimes necessary to take a long-term view.

Tobacco use by youth is an area of both immediate, and future, public health concern.

Any adolescent smokers of today, who continue to smoke through their adult lives, will

contribute to the inflated morbidity and mortality statistics attributable to tobacco in the

future. There are also immediate health effects of smoking, for example elevated rates

of respiratory disease and illness.

In this chapter an overview of the public health significance of tobacco use by NZ youth

has been presented. However, successful interventions for decreasing youth smoking

prevalence require more than knowledge of prevalence rates. The intention of the

research reported here is to identify factors associated with youth tobacco use. The

following chapter will critically review the key literature on factors associated with

smoking.
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CHAPTER 2

Literature review

2.1 Introduction

A recent editorial in the Journal of Adolescence began: "Most human behaviours are

multiply determined, and adolescent problem behaviour is no exception" (Kiesner, Kerr

2004, pg 493). Kiesner and Kerr's comment provides a fitting introduction to this

chapter in which the literature on factors associated with youth tobacco use is reviewed.

The literature is not always unanimous in its conclusions about the effects of some of

these factors; some factors appear to vary by sex, ethnicity, age, and stage of smoking

for example (Mayhew et al. 2000). Furthermore, as the quotation from Kiesner and

Kerr (2004) indicates, factors do not generally occur in isolation and none are known to

be so pervasive that they negate the effect of all other risk or protective factors. For

these reasons, although this chapter is constructed to review factors separately, it is

important to remember that there are numerous potential associations between and

within factors associated with smoking.

A conference for experts in youth tobacco control was convened in Sundance, Utah,

during 1997 (Kaufman, Fieden 1999). One of the outcomes of the conference was the

following discussion point / recommendation:

Young people should be studied within the broad social and
environmental contexts in which they live. Family dynamics, culture,
peer groups, attachment to school and community, and exposure to
mass media and marketing are among the contextual influences that
help determine whether adolescents will experiment with tobacco or
become regular users. Young people - who do not constitute a
homogenous group - face multiple pressures and react to them. . ..
Separating out the characteristics that enhance vulnerability to
smoking could allow researchers to identify the subsets of young
people at greatest risk. (Kaufman, Feiden 1999, pg Sll).

The conclusion reached by the conference participants reflects a growing body of youth

tobacco literature (for example, Turner et al. 2004; Carr-Gregg et al. 2003; Darling,

Cumsille 2003; Jamner et al. 2003) which identifies a need to expand youth tobacco

research to include all aspects of a young person's life; both in order to understand the

etiology of tobacco use; and to identify possible prevention and treatment strategies. To

be of greatest use, research that includes 'broad social and environmental contexts'
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requires a framework to guide the research design and subsequent analyses. Based on

the work of authors such as Aveyard et al (2004a), Moore et al. (2001) and Tyas and

Pederson (1998), a conceptual model of key domains of potential influence was

developed to guide the present research (Figure1).

SCHOOL

Health education
School environment

School smoking policy

STUDENT

Academic aspirations
Beliefs & attitudes
Health knowledge
Peer relationships
School attachment

'TOBACCO-GENIC'
ENVIRONMENT

Cost
Legislation

SMOKING

FAMILY

Parental smoking
Sibling smoking
Exposure to SHS

STUDENT

Sex
Ethnicity

Disposable income
Parent relationships

Self-concept
Unsupervised time

Figure 1: Proposed associations of family, school, and 'tobacco-genic' environment variables with

cigarette smoking

The structure of this chapter has been organized into two parts. In the first part,

international and NZ literature on descriptive epidemiology - sex, age, ethnicity, and

socioeconomic status is reviewed. The aim of the second part is to identify specific

protective and risk factors and to examine the associations between these factors and

tobacco smoking by youth. The conceptual model, above, guides such a review of

youth tobacco use that includes personal (characteristics potentially influenced by the

school and characteristics not influenced by school), family, school, and tobacco-genic

environment factors. For this reason, therefore, the model has been used to organize the

second part of the chapter.

The factors presented and discussed in this chapter were identified from a review of the

literature on youth tobacco use. A comprehensive literature search was undertaken

using the literature databases "MEDLINE" and "PsycINFO" and the search terms are

presented in Tables 2 and 3.
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Table 2: Literature search: risk factors'

Key word Articles Review Articles Review

retrieved articles retrieved articles

(MEDLINE) (PsycINFO)

1 TOBACCO 41,290 12,217

2 NICOTINE 18,160 5,540

3 SMOKE or SMOKING 116,359 14,268

4 ADOLESCENT / 1,055,306 41,744

5 TOBACCO + ADOLESCENT 6,034 341 629 34

6 NICOTINE + ADOLESCENT 715 40 158 18

7 SMOKE + ADOLESCENT 18,153 554 794 31

JThe addition ofthe search parameter 'risk' resulted in no additional literature

Table 3: Literature search: protective factors

Keyword Articles Review Articles Review

retrieved articles retrieved articles

(MEDLINE) (PsycINFO)

TOBACCO/ 41,290 12,217

2 NICOTINE/ 18,160 5,540

3 SMOKE or SMOKING 116,359 14,268

4 ADOLESCENT / 1,055,306 41,744

5 PROTECT or PROTECTIVE 129,568 11,947

6 RESILIENCE or RESILIENCY 1,608 3,582

7 TOBACCO + ADOLESCENT + PROTECT 141 17 85 5

9 NICOTINE + ADOLESCENT + PROTECT 15 4

10 SMOKE/SMOKING + ADOLESCENT + 391 9 61 2

PROTECT

11 TOBACCO + ADOLESCENT + RESILIENCE 7 2 7

12 NICOTINE + ADOLESCENT + RESILIENCE 0

13 SMOKE/SMOKING + ADOLESCENT + 10 3

RESILIENCE

To be included in this review the identified literature had to meet three criteria. The

first criterion related to the study participants. As adolescence is the time when most

smokers initiate tobacco use, it is considered that specific factors, or groups of factors

are of importance and, perhaps, unique to this period of life. Ideally, therefore, studies

that focus on young people from age 13 - 17 years (the approximate age range for

secondary education in NZ) have been included, although since the available literature

on this age range is not exhaustive, where appropriate, literature relating to older (or



17

younger) participants has been reviewed. The second criterion is date of publication.

The literature review was restricted to review articles in English published between

January 1994 and December 2004. In the absence of review articles on a specific

subject or factor, commonly cited studies published during the same period, were

reviewed. In addition, where appropriate, findings from NZ studies were included in

the review. The third criterion was the subject of the literature. Literature was excluded

if it met the first two criteria, but focused predominantly on interventions for

prevention, dependency, or cessation. Review articles for tobacco products not

currently available in NZ (for example: snus, chewing tobacco, bidi) were excluded.

2.2 Definitions

2.2.1 Risk factors

Risk can be described in terms of a proneness to engage in "problem behaviours", such

as tobacco smoking (lessor 1987).

.. , the explanatory variables reflect either instigations to problem
behavior or controls against it, and, together, they generate a
resultant, a dynamic state called proneness, that specifies the
likelihood of occurrence of normative transgression or problem
behaviour. (lessor 1987, pg 332)

Work by other authors suggests that controls could be considered synonymous with

protective factors (Rew, Homer 2003). If this is the case, then risk factors are those

factors remaining after accounting for any protective mechanisms. Further definitions

of protective factors are presented next, but, the dependence between risk and protective

factors is considered, here, briefly, in order to further define 'risk'. For example, in

describing risk factors as either predictors or mediators of adverse outcomes, Kalil

(2003) highlights that risk factors do not occur in isolation, but either predict an

outcome (after consideration of other explanatory variables) or mediate an outcome (in

the presence of other explanatory variables). Other authors consider risk as a

probabilistic construct: outcomes vary within a population and risk merely defines the

probability of that adverse outcome occurring (Serbin, Karp 2004; Compas et al. 1995),

however, this definition does not describe the potentially synergistic relation between

risk and protective factors common to most other definitions. Similarly, definitions of
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risk as an internal or external hazard (Engle et al. 1996) need to also consider the

presence, or absence, of variables that might mediate or interact with the hazard.

Five contextual domains of risk or protective factors for cigarette smoking are presented

in this thesis. The potential interrelations between these contexts and youth smoking

require a definition of risk that allows for relations both within and between these

contexts. The broader definition, which acknowledges risk as a consequence of the

interrelationship between 'instigator' and protective factors, combined with a definition

of risk that supports the 'instigator' also being a risk factor, is the definition employed

here.

2.2.2 Protective factors

Some children who are at high risk for health-compromising behaviours
successfully negotiate adolescence, avoiding the behaviours that
predispose them to negative health outcomes; while others, relatively
advantaged socially and economically, sustain significant morbidity as a
consequence of their behaviours. (Resnick et al. 1997, pg 823)

It is important to note, from the outset, that the literature on protective factors and

tobacco use was 1) sparse; 2) often entwined with the literature on risk factors; and, 3)

conceptualised in many different ways.

It is clear from the number of review articles identified in Table 3 that less has been

published on protective or resiliency factors than on risk factors. Furthermore, even

among the literature identified from the database search, literature that specifically

related to tobacco use and was appropriate for inclusion in this review, was even

sparser.

In her review of literature on family resilience, Kalil (2003) defined protective factors as

those factors that operated in either a compensatory or buffering manner. In the case of

the first, compensation, the protective factor directly reduces risk. In contrast, if the

protective factor interacts with the risk outcome it acts as a buffer. The most pervasive

definition of protective factors may be one that is embedded within lessor's definition

of risk factors. lessor suggests that within psychosocial influences explanatory
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variables act either to instigate or control problem behaviour, and the ensuing state from

the interplay of these variables is, as lessor describes, a state of 'proneness'.

Much of the literature and study of protective factors is embedded within resiliency

research. Some authors describe protective factors as specific attributes or

competencies required for the "process of resilience to occur" (Dyer, McGuinness;

1996, pg 277). In this way protective factors are described as mediators between the

risk factor and adverse outcome. Others argue that resiliency is the interaction between

risk and protective factors (Rew, Homer 2003).

It is clear that inter-relations between risk and protective factors are likely to occur. The

definition of protective factors employed here is an adaptation of that used in the work

of lessor and others, namely that protective factors are those attributes that reduce the

risk of smoking. The relations between risk and protective factors are presented

diagrammatically in Figure 2. In this figure, both risk and protective factors can exert

influence on smoking behaviour, and potential interactions are shown by the broken

line.

'. ' .
..........

SMOKING
BEHAVIOUR

PROTECTIVE FACTOR
(Control)

Figure 2: Proposed relations between risk and protective factors

2.2.3 Smoking stages and status

In studies of youth smoking behaviour the outcome variable (smoking) is commonly

described by stage, level, or status. Although variation exists, smoking stages are

generally classified such that each further stage of smoking represents a progression in
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the smoking behaviour (Littell, Girvin 2002; Prochaska, DiClemente 1992) or nicotine

dependency (Benowitz 2001).

Some authors describe five levels within the first classification system (Benowitz 2001)

and others describe six (Mayhew et al. 2000). The discrepancy occurs as the first stage

is either separated into those who have considered smoking and those who have not, or

collapsed into one category of not having tried ('preparatory', Benowitz 2001). A

synthesis of a number of studies was described in a review where the authors,

describing six stages of smoking, classified the stages as: 1) precontemp1ation; 2)

contemplation; 3) initiation; 4) experimentation; 5) regular smoking; and, 6) daily

smoking (Mayhew et al. 2000). Those in the precontemplation stage have no reason to

try smoking, that is, they are either unaware of reasons to try or have never considered

smoking. Those contemplating smoking are aware of reasons for smoking and are

developing beliefs and attitudes towards smoking. At the third stage, initiation, the first

few cigarettes have been tried. Following this, experimentation, is marked by a gradual

increase in the frequency of smoking and number of contexts in which it occurs. The

fifth stage, is identified by regular smoking, although this is still occurring infrequently

and precedes daily smoking - at which point the student is smoking on most, if not all

days.

In comparison to the smoking stages described above and, generally reflective of

research design, some studies report smoking frequency as the outcome variable, for

example, non-smoking, occasional smoking, or daily smoking (Currie et al. 2004;

Jackson, Dickinson 2004). It is this classification system that is used to describe

smoking stages in this thesis.

2.3 The descriptive epidemiology of youth tobacco smoking

2.3.1 Introduction

Whether classified on the basis of age, sex, ethnicity, or socioeconomic status the

prevalence of youth smoking is not equally spread throughout society. This unequal

distribution of smoking exposes some groups to greater health risk and, in response to

this increased risk, it provides an opportunity for interventions to be targeted to the most

at-risk groups - that is, those which have the highest smoking prevalence. In addition,
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smoking prevalence can be used to monitor the impact of intervention programmes on

target groups. These two points provide a convincing rationale for conducting research

into the prevalence of youth smoking and, consequently, there is an abundance of

literature on smoking prevalence within population groups and subgroups.

In this section, the literature is reviewed on reported differences in smoking behaviours

on the basis of age, sex, ethnicity, and socioeconomic status. Although the first three of

these factors are non-modifiable, socioeconomic status is, in part, determined by public

policies and social practices. However, it is included in this section as, although

potentially modifiable, improvement in socioeconomic status is largely beyond the

scope of specific tobacco control interventions and could, therefore, be considered 'non

modifiable' .

2.3.2 Age

Most adult smokers report that they began smoking prior to reaching 18 years of age

(US Department of Health and Human Services 1994). In NZ most children have

experimented with tobacco smoking prior to reaching 15 years of age (Stanton et al.

1989a). The positive association between increasing age and increased prevalence is

well documented. It is logical that as age increases exposure to tobacco products

through social contact also increases and this may be the primary reason for most

smokers initiating smoking prior to 18 years. In this way, age represents a description

for a period of time that is associated with increased risk (for example, legal purchasing,

social access, other substance use). The question remains, whether there is an age at

which there is greater vulnerability or receptivity to the uptake of smoking such that age

can be considered a 'risk' factor. Otherwise, age may be merely a convenient way of

describing sample characteristics for analytical, interpretive and intervention purposes.

Mayhew and colleagues conducted a review of stages and predictors of smoking.

Classified according to study design, the authors reported findings from longitudinal

studies which showed an acceleration of transition between smoking stages with

increasing age. Some of the reviewed studies suggested that this transition could be

explained by a model whereby a constant proportion of individuals moved to each stage

each year. In contrast, other studies reported that the proportion of those who have
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never smoked decreases whereas the proportions of experimenters and regular smokers

increase with each year of age (Mayhew et al. 2000).

A five-year longitudinal study of the association between early smoking and later health

risk behaviours found that children who experimented with smoking at an earlier age

were more likely to report other health risk behaviours, such as other drug use and

academic failure (Ellickson et al. 2001). However, that study failed to control for any

socioeconomic or demographic factors which have the potential to explain difference in

early exposure to risk factors, both for smoking and the other health risk behaviours

measured in the study. Jackson and Dickinson (2004) using an 8-year prospective study

design investigated whether tobacco use at an early age predicted tobacco use during

adolescence. These authors reported a dose-response effect such that as the number of

cigarettes smoked in childhood increased so did the risk of daily smoking during

adolescence.

Participants in one retrospective study of smoking initiation conducted among adults

were asked to recall the age at which they started smoking (Lando et al. 1999). Results

showed a significant difference in the number of cigarettes smoked per day and

perceived self-efficacy in quitting according to the age at which smoking was initiated.

Among those who started smoking at earlier ages there was increased risk of smoking

more and reporting less ability to quit. Although these results are consistent with those

provided by the study reported by Jackson and Dickinson (2004), reliance on adult

recall of the age at which smoking first started appears to underestimate the prevalence

of smoking at an earlier age. Jackson and Dickinson (2004) found a high rate of false

negative reporting for estimates of early smoking initiation and this recall bias is likely

to underestimate the prevalence in those who started smoking earlier. If this is the case,

then it is likely that differences in adult smoking attributed to the age of initiation, as

reported by Lando et al. (1999) may not be as large as reported.

An Australian cross-sectional survey of 15,000 students (12-17 years), found that for the

majority of students the transition to 'established smoker' occurred at around 14 years

of age (White, Scollo 2003). Although this estimate was based on data from one year

(1999) and did not allow for the potential differences between age groups, including

different education programmes, policy or legislation that may have impacted on
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smoking prevalence, nevertheless, the results are consistent with other studies. For

example, the longitudinal study reported by Vitaro et al. (2004) found four smoking

trajectories for participants from age 10 through 15 years. These authors reported a new

trajectory group every year (that is: 1) starters 11-12 years; 2) starters 12-13 years; 3)

starters 13-14 years; and, 4) those who had not started by 15 years) and that no new

groups of smokers were found after age 13-14 years.

Data from the longitudinal NZ Christchurch Health and Development Study (CHDS)

were used to model transition between smoking stages. Two key findings emerged

from the analyses: first; the transition between all stages of smoking was progressive

and predominantly a one-way process, whereby smoking generally increased in

frequency, whereas decreases were rare. Second, transitions between smoking stages

accelerated with age (Fergusson, Horwood 1995). Data, from the DMHDS, confirm

there was an increase in smoking prevalence with increasing age. Furthermore,

smoking status at some ages may be more indicative of future smoking than at other

ages, specifically, that smoking behaviour at 11 or 13 years was more indicative than

that at 9 years for smoking at 15 (Stanton et al. 1991). This could be explained by the

closer proximity in age of 11 or 13 years to 15 years, compared with 9 and 15 years.

One of the conclusions drawn by Stanton et al. was that the formative period for tobacco

use at 15 years was age 10-13 years. A smaller than predicted protective effect for

future smoking was found for those who had never smoked by 15 years, with a large

proportion of daily smokers (at 18 years) reporting starting smoking at 15-17 years

(Stanton et al. 1996). However, these results are in contrast to that of other studies

where the initiation at a younger age is associated with increased risk of regular

smoking (Tyas, Pederson 1998).

The fact that most adult smokers commenced smoking prior to age 18 is a good reason

to concentrate preventive efforts during adolescence. However, the reviewed literature

has produced ambiguous findings on the effect of age of smoking initiation on

subsequent tobacco use. Turner et al. (2004), for example, also highlight the way in

which age moderates other smoking influences. Some studies reported an association

between early age of initiation and increased risk for future tobacco use; other studies

found that the rate of transition between smoking stages increased with age. Literature

based on NZ longitudinal data identified a formative period for tobacco smoking from
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10-13 years and the absence of smoking before 9 years was slightly protective. Age of

initiation and transition to regular smoking appear to also vary by sex, this is considered

in the next section.

2.3.3 Sex

The cross-national Health Behaviour in School-Aged Children (HBSC) study described

sex differences across a number of different health behaviours which included tobacco

use, among children from Europe and North America (Currie et al. 2004). The authors

found that although more boys than girls among the younger students (age 11 years) had

ever smoked, this pattern was reversed among 15-year-old students, nevertheless, this

was not the case for all of the countries surveyed. It is plausible that these differences

were a consequence of cultural differences between countries. Other authors report

equal smoking among US boys and girls (Giovino et al. 1995). Carvajal et al. (2000)

reported that boys were more likely to be current smokers than girls in their cross

sectional sample of 2,546 students from 4 US schools, although it is unclear if the

analyses adjusted for the potential cluster effect of the sampling. In the cohort study of

736 students from 3 schools, reported by the same authors, nearly twice as many boys

(15%) than girls (8%) were current smokers at follow-up (8-10 months later) and the

mean age was 12.1 years at baseline (Carvajal et al. 2000).

A series of studies of Australian secondary school students based on a large, national

cross-sectional survey found that, at 15 years, more girls than boys had smoked in the

week prior to the survey (24% compared with 21%), however, at 17 years 33% of boys

and 30% of girls had smoked in the week prior (Hill et al. 2002). Additionally, Hill et

al. (2002) reported that, among smokers, boys consumed more cigarettes per week than

girls. As reported in chapter 1, the prevalence of smoking among NZ youth is

disproportionately shared between boys and girls with more girls smoking at least

weekly (20.7% compared with 13.5% of boys), and there is even greater disparity when

comparing Maori girls (41.8% smoking at least weekly) with Maori boys (21.4%)

(Ministry of Health 2003).

The smoking prevalence, by sex, for a number of countries comparable with New

Zealand is presented in Table 4. The age of students, year of study, and measure of

cigarette smoking frequency differed between countries. With the exceptions of Fiji
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and the United States of America (shown as shaded), the proportion of girls who

smoked was greater than the proportion of boys, regardless of measure of frequency.

This comparison is limited; however, as sex differences may occur across different

measures of frequency and across different types of tobacco product (for example,

chewing tobacco and bidis), which may explain the higher prevalence of boys

"currently using any tobacco product" in Fiji and the United States of America.

Table 4: Smoking prevalence (%) by sex

Year Boys Girls Overall Measure of frequency

0/0 0/0 0/0

Australia I 2001 14.1 16.2 15.1 Daily smoking

Canada/ 2001 16.2 20.9 18.4 Current smokers

Ireland' 1999 31 36 34 Lifetime use of cigarettes, 40 times or more

New Zealand 4 2001 16.3 22 Daily or at least weekly smoking

United Kingdom" 1999 24 28 26 Lifetime use of cigarettes, 40 times or more

Fiji5 1999 15.1 Currently use any tobacco product

United States of America" 2000 23.1 Currently use any tobacco product

The smoking rates for Fiji and the United States of

America are shaded as higher proportions of boys smoked than girls.

IFor youth 14-19 years; 2 15-17 years; 3 15-16 years; 4 14-15 years; 5 13-15 years; "Grades 6-12

(approximately 11-18 years)

During the 1990s a number of studies of smoking behaviours were undertaken in NZ.

To investigate trends in cigarette smoking among fourth-form students in Wellington,

NZ, a series of four school-based surveys was conducted during the period 1991-7.

Among these students the prevalence of smoking was significantly higher for girls than

boys (Reeder et al. 1999) which is consistent with earlier findings for the period 1960

93 (MeGee et al. 1995). Initially boys had higher rates of both current and daily

smoking; however this pattern was reversed by 1993 with girls reporting higher rates of

current and daily smoking. These authors noted that there was a significant interaction

between age and sex, suggesting different patterns in smoking uptake between girls and

boys (McGee et al. 1995). Similarly, among students participating in a 1992 national

survey of fourth-form students (now Year 10) significantly more girls smoked, although

this differed across different ethnic groups (Ford et al. 1995). Aggregation of data from

the 1992 survey (Ford et al. 1995) and 1997 fourth-form survey showed an increase in

daily smoking that was significantly larger for girls than boys (44% compared with
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28%) (Laugesen, Scragg 1999a). However, analyses of the 1992, 1997, 1998 and 1999

fourth-form surveys showed a decline in smoking frequency among girls, but smoking

rates for girls remained higher than boys, and there was stabilization of boys' smoking

rates (Scragg, Laugesen 2001).

More recently, the NZ Adolescent Health Research Group reported higher rates of daily

smoking for girls than boys (10.6% compared with 7.9%) (Adolescent Health Research

Group 2003). The above results are however limited to students who 1) attend

secondary school; and 2) were present at school on the day the survey was conducted.

Denny et al. (2004) reported that students attending alternative education (AE)

programmes were more likely to smoke cigarettes than students attending secondary

school. The differences between type of education and smoking behaviour were

marked with 70% of girls enrolled in AE programmes reporting smoking at least weekly

compared with 15% of girls attending secondary schools, a similar pattern was reported

for boys (53% of boys attending AE compared with 11% of boys attending secondary

school). To put these findings in context, about 2% of secondary school age students in

NZ attend AE programmes (Denny et al. 2004).

Consistent with a higher smoking rate for NZ girls, a study of the knowledge, attitudes

and intentions to smoke of secondary school students found that girls had more pro

smoking attitudes than boys, although this difference decreased when data were

adjusted for smoking status (Reeder et al. 2001b). In contrast to other NZ studies, a

regional survey of Auckland students from Form 2 (Year 8) and Form 6 (Year 12)

reported a higher proportion of Form 2 (Year 8) boys smoked on a daily basis compared

with girls from the same school year, this pattern was reversed for Form 6 (Year 12)

students (McCool et al. 2003).

2.3.4 Ethnicity

In recent years the use of the terms 'ethnicity' and 'race' have been questioned in

biomedical publications (for example, Bhopal 2004; Kaplan, Bennett 2003; Rivara,

Finberg 2001; Fullilove 1998) to the extent that some authors suggest it is time to

discard race or ethnicity as descriptive variables and to instead focus on more direct

causes of health inequalities, such as poverty and housing (Fullilove 1998). The

argument is made that the use of terms such as race and ethnicity only serve to further
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stigmatize and disadvantage members of minority groups (Bhopal 1997). Bhopal

(1997) described four basic errors in epidemiological studies of ethnicity: 1) creating an

ethnic group, for example based on a shared language; 2) inappropriate comparison 

assuming urban and rural populations are the same; 3) grouping ethnic groups together;

and 4) failing to adjust for confounding, for example social or cultural factors. In

conclusion, Bhopal makes a number of recommendations for research involving

ethnicity, including: "There should be wide recognition that, like data on social class,

information on race and ethnicity has a key role in raising awareness of inequalities and

stimulating policy and action" (Bhopal 1997, pg 1,755), and, that "Socioeconomic

differences should be considered as an explanation of differences in health between

ethnic groups" (Bhopal 1997, pg 1,755). Similarly, Davis et al. (2001) suggest that

ethnicity not be used:" ... in lieu of more meaningful measures of subjects' social,

cultural, and economic characteristics, such as income, education, social support, family

structure, and health beliefs" (Davis et al. 2001, pg 973). Furthermore, Nichter (2003)

suggests that ethnicity is not a static construct, but that ethnic identity can change in

different contexts.

Notwithstanding the above, social inequality is often the consequence of race or

ethnicity-based historical inequalities. It is for this reason that some ethnic groups have

higher rates of poverty, ill-health, and tobacco use. In NZ, it appears that, historically,

tobacco acted to perpetuate inequalities. This relationship is described by Broughton

(1996) who sought to explain the high prevalence of smoking among Maori. Broughton

cited accounts of the process of European colonisation and in one poignant example the

purchase of land using, among other commodities, tobacco. In this way, tobacco

increased poverty (for example, loss of land) and ill-health (related to tobacco use)

(Broughton 1996). As Broughton points out - it appears that Maori people have now

suffered through nicotine addiction for more than 150 years.

The following section briefly reviews literature on differences in smoking prevalence

across ethnic groups; with the greatest emphasis being placed on NZ literature. In their

review of psychosocial factors related to smoking, Tyas and Pederson (1998) describe

incongruence between ethnicity, socioeconomic status and smoking behaviour.

Specifically, these authors report lower rates of smoking among ethnic groups with
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higher rates of poverty and lower socioeconomic status, although most of the studies

reviewed were from North America.

Consistent with the general findings of Tyas and Pederson (1998) a more recent study

by Voorhees et al. (2002) investigated potential risk and protective factors for cigarette

smoking among a cohort of 'black' and 'white' girls from three US centres. From age

9-10 years the cohort was followed-up and assessed annually for a 10 year period.

There was a lower prevalence of smoking among 'black' than 'white' participants

overall, with black girls reporting lower rates of regular and daily smoking, but higher

rates of experimental and occasional smoking - results that were consistent with

previous research.

In contrast, among a cross-sectional survey of British Colombian youth ethnicity was

associated with smoking status even after controlling for other demographic

characteristics (age, school grade, and sex) (Johnson et al. 2004). Among students in

the study there was a significant increase in the odds of smoking in the last month for

students who self-identified as 'Aboriginal/First Nations' compared with the referent

'White' group. Of note, there was a significant protective effect for students who

identified as 'Asian / South Asian', but a limitation of the sample was that it comprised

mainly 'White' and 'Asian' students.

In addition to associations between self-identified ethnicity and smoking behaviour,

Tyas and Pederson (1998) investigated the role of cultural assimilation and smoking. In

their review, these authors found no clear association between the effects of

acculturation and smoking rates of what they call 'mainstream' society and that of

ethnic minority groups. However, limitations in study design, and measurement of

acculturation may account for the equivocal findings.

In contrast to some of the international literature, but consistent with the findings for

Aboriginal people of Canada (Johnson et al. 2004) and Australia (Ivers 2003), NZ

Maori adults have the highest smoking prevalence rate, with Maori women 15-19 years,

having a rate twice that of European women (40.5% compared with 19.4%) (Borman et

al. 1999). Bhopal' s criticism of ethnicity based research warned about inappropriate

comparison through grouping all people of one ethnic identity as one group without



29

allowing for rural or urban differences, for example (Bhopal 1997). A recent NZ study

of tobacco use among adults addressed this issue by comparing Maori and European

residents within a relatively small geographical region (Klemp et al. 1998). A strength

of the study was the ability to identify Maori tribe (Tuhoe and Arawa) and that the study

design incorporated Maori protocol in selecting participants. This design addressed

concerns raised by Bhopal (1997), above. However, in an epidemiological sense the

design limited the way that results could be generalised due to selection bias and small

sample, for example. Nevertheless the results raise further questions about the

association between ethnic identity and smoking behaviour. Smoking prevalence was

highest for Maori across all age bands (10 years and older) with one of the greatest

differences reported for the age group 10-19 years (31% of Maori compared with 3% of

European) (Klemp et al. 1998).

Results from a series of NZ school-based surveys from 1991 to 1997 in the Wellington

region were reported by Reeder et al. (1999). Among fourth-form (Year 10) students

the risk of daily smoking was 5 times greater for Maori girls than European girls and 2.5

times greater for Maori boys than European boys. Although national smoking

prevalence among fourth-form (Year 10) students was reported to decrease over the

period 1992-1999, prevalence remained highest for Maori girls (Scragg, Laugesen

2001).

Based on data from the 1996 NZ Census, Barnett and colleagues (2004) tested the

'Wilkinson' thesis whereby "people living in very unequal societies have a greater

chance of illness" (Barnett et al. 2004, pg 130). The authors suggest that increased

stress is experienced by those in the lower socioeconomic groups and this predisposes

them to tobacco use. Results from these analyses of Census data showed clear ethnic

differences in smoking prevalence between Maori and Pakeha ('New Zealanders of

European descent'). The authors reported that, after controlling for measures of

deprivation, ethnic differences in smoking prevalence persisted and that the effects of

social inequality on smoking prevalence were greatest for Maori. Sex differences were

also reported, whereby Maori women were more influenced by inequality than Maori

men (Barnett et al. 2004).
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It appears that there is a tension between culturally sensitive research of ethnic

differences and results that can be generalised to a wider community. Also of note, NZ

studies show an increase in smoking prevalence for Maori that contrasts with the results

found in international studies, but that is consistent with results found by Johnson et al.

(2004) for a small sample of Aboriginal people living in Canada. It is, therefore, useful

to take into consideration the work of Bhopal (1997) and Davis et al. (2001) who

suggest that ethnicity should not be used as a 'proxy' measure for underlying

determinants of health. While there is evidence measures of socioeconomic status may

provide a more comprehensive picture of factors associated with tobacco use, the effects

of socioeconomic status differ within racial groups (Adler et al. 1994); socioeconomic

status is considered next.

2.3.5 Socioeconomic status

Many authors have investigated and reported associations between socioeconomic

status and smoking, which is often considered as part of a broad range of health

inequalities (Whitlock et al. 1997). The association between lower socioeconomic

status and increased risk of smoking is well documented (Gilman et al. 2003; Wardle et

al. 2003; Whitlock et al. 1997). The persistence of this association in spite of overall

reductions in smoking prevalence has also been noted (Gilman et al. 2003).

Components of socioeconomic status, specifically, education, income and employment

are also strongly linked to smoking. In a review of studies, an inverse association

between socioeconomic and smoking status was reported, that is, high status was

associated with low prevalence of smoking Similar associations were reported between

level of education, employment, and smoking (Adler et al. 1994).

In a large cross-sectional study of NZ adults (mean age 44 years) the likelihood of

current smoking (participants who reported that they currently smoked) for those in the

lowest socioeconomic group was two to three times higher than for those in the highest

socioeconomic group (Whitlock et al. 1997). The socioeconomic gradients were more

pronounced for Maori, men and younger participants (younger than 35 years). Evidence

from the US suggests that the association between socioeconomic status and health

measures is not as consistent for youth as it is for adults (Goodman 1999) and data from

a Scottish longitudinal study of youth indicate equalisation among social classes for
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other health measures (West, Sweeting 2004). This equalisation among health

behaviours is rarely reported, but may be due to the inability of cross-sectional studies

to detect it among health risk behaviours (including smoking) as young people make the

transition from childhood into adolescence (West 2005). Similarly, another study that

investigated the association between health status during adolescence and

socioeconomic status, the longitudinal 'Add Health' study, found no consistent

association between socioeconomic status and three of the six health indicators

measured (asthma, sexually transmitted disease, and suicide attempt). In that study,

socioeconomic status was determined using multiple indicators: income, mother's

education, father's education, and the student's report of the occupation of the most

highly educated parent (Goodman 1999).

Evidence of equalisation of the effects of socioeconomic status in adolescence does not

appear to persist into adulthood. For example, in a review of NZ tobacco control

policies and smoking prevalence among adults, Hill et al. (2003) reported overall

decreases in tobacco use over the period 1981-1996; however, these decreases were

associated with increased socioeconomic and ethnic inequalities in tobacco use. The

authors reported the greatest decrease in smoking prevalence was among those with

higher income and education and those who identified as non-Maori, non-Pacific

peoples; moreover it was this group that had the lowest smoking prevalence at the

outset. This decrease among the more advantaged group subsequently resulted in

increased disparity in smoking prevalence between socioeconomic groups (Hill et al.

2003) and a similar pattern has also been reported among an Australian sample (Miller,

Hickling 2004). Therefore, disparity between the lower and higher socioeconomic

groups and the risk of smoking is increasing, whereby those in the higher

socioeconomic groups are becoming relatively less likely to smoke tobacco.

However, the pattern of association between socioeconomic status and smoking is far

from clear-cut. Among youth there appears to be an equalisation process that occurs

during adolescence, making health measures and behaviours for youth less vulnerable to

socioeconomic influence. This association does not seem to persist into adulthood

when clear socioeconomic gradients are seen for health measures and for smoking.

These associations are more complex when ethnicity is also considered. The ethnic

distribution within socioeconomic groups differs between Maori and European with a
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greater number of Maori in the lowest deprivation group (Ministry of Health 2002). It is

likely therefore, that associations between smoking behaviour and ethnicity are

confounded by socioeconomic status, and vice versa.

2.3.6 Summary: descriptive epidemiology

This section of the chapter has reviewed the influence of age, sex, ethnicity, and

socioeconomic status on tobacco use. Most adult smokers commence smoking before

age 18 years, but the effect of age on smoking initiation is less clear. Some authors

reported an association between early age of initiation and subsequent tobacco use,

other studies reported increased rates of transition to smoking stages with increasing

age. Both appear to be plausible patterns. Young people who start smoking early

obviously have access to tobacco products and may live in more 'tobacco friendly'

home environments, resulting in increased risk for future regular smoking. The second

result, whereby rate of transition increases with increasing age can be explained by an

increase in peers who smoke and increased access to tobacco products with increasing

age. Access, home environment, and peer smoking are all considered in later sections

of the literature review.

In general, more NZ girls than boys smoke, although there were some differences with

regard to age. One report found that a greater proportion of younger boys than girls

smoked, however this was reversed among older students.

The previous sections on ethnicity and socioeconomic status raise an important

philosophical and practical question about the association between measures of ethnicity

or socioeconomic status and smoking behaviour. In the section on ethnicity, some

authors of the reviewed literature suggested that a focus on the determinants of health

rather than on the ethnic classification of participants was more appropriate and

examples were presented that showed different patterns of smoking behaviour, based on

ethnic groupings, in particular, for NZ as compared with North America. There

appeared to be a pattern of high smoking prevalence among indigenous peoples for NZ,

Australia, Canada. The reasons for this disparity between ethnic groups, may be

explained by historic socioeconomic inequalities and colonisation processes. Although

'historic' in origin, these socioeconomic inequalities for ethnic groups have not

disappeared. In NZ, the question remains as to which is the best way to address the
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resultant disproportionate number of Maori within lower socioeconomic groups.

Following the lead provided by Bhopal (2004) and others, this thesis will focus on the

potentially modifiable factor: socioeconomic status - the underlying causes of health

inequalities, rather than on ethnic identity.

2.4 The 'Tobacco-genic' environment

2.4.1 Introduction

The extent to which a society supports smoking (that is, is 'tobacco-genic') or,

conversely, promotes smoke-free lifestyles, is the focus of this section of the chapter.

Access to tobacco products is the most obvious determinant of tobacco use, since

without tobacco there would be no tobacco smokers. As access is a key pre-requisite

for smoking, it is plausible that restricting access could result in reduced smoking

prevalence (DiFranza 2000). Access to tobacco products can be restricted in two main

ways: 1) reducing the demand through the manipulation of price; and, 2) reducing the

supply through legislation or policy (for example, by placing minimum age restrictions

on those who can purchase).

The first of these interventions is consistently favoured in the literature, whereas the

second is somewhat contentious. In the following sections, firstly, a review of price

manipulation is presented and, secondly, literature is reviewed on the impact of such

fiscal and legislative policies on youth tobacco use.

2.4.2 Availability of tobacco products: cost

Increasing the cost of tobacco has the effect of changing the demand for tobacco

products. The effect of price on tobacco demand had been the basis of considerable

research and debate. Liang et al. (2003) described inefficiencies in applying a

conventional economic model to addictive behaviours such as tobacco consumption, as

that model is generally only efficient when consumption and price are simply inter

related. However, in the case of tobacco consumption, this relationship is not simple

due to: 1) many of the costs associated with cigarette smoking are not only borne by the

consumer, for example, health effects from exposure to SHS and costs to the health

system are spread across families and communities; and 2) what is described as

'imperfect information', that is, consumers make choices on the basis of information
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they have about a product. In the case of tobacco purchases this information is rarely

complete. The authors reviewed current tobacco control initiatives and commented on

how they could impact on either increasing the direct cost to consumers or improving

consumer knowledge. One example of increased costs was legislation that prohibited

smoking in workplaces, so that smokers had to find another suitable place to smoke.

Another example was improved knowledge, specifically among youth, which involved

school-based education and mass-media campaigns. In their review of the literature

Liang et al. (2003) concluded that the majority of studies supported the association

between increased price of tobacco and either increased rates of cessation or decreased

rates of initiation.

A more specific review of the impact of price on youth tobacco use was conducted by

Chaloupka and Pacula (2001). These authors suggest that young people are more

susceptible to increases in price for three reasons: 1) they have less disposable income

and, therefore, have less capacity to absorb price increases; 2) they are susceptible to

peer influences - as peer smoking decreases so to does the peer influence on others to

smoke; and, 3) in calculating the cost of smoking they place less emphasis on the

longer-term health costs and greater emphasis on the immediate financial cost. In

addition to differences in responses to price increases between youth and adults there

were also differences among different ethnic groups and between sexes, with young

men being more responsive to price increases than women.

Increasing the price of tobacco products by raising tobacco tax is a strong deterrent to

both the uptake of smoking and on-going tobacco consumption (Sweanor, Kyle 2003;

Mackay, Eriksen 2002; Scollo, Sweanor 2000; Easton 1992). However, there are issues

in increasing the price of a commodity on which a proportion of the population are

dependent, particularly as a disproportionate number of smokers are within lower

socioeconomic groups and increases in price, without any reduction in consumption,

may impact on household spending.

Nevertheless, NZ research suggests that lower socioeconomic groups and youth are

potentially the most responsive to price increases with significant decreases in smoking

prevalence gained through increased price (Easton 1993). Further NZ research on the

impact of price manipulation is also supportive of public health gains to be made from
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pnce Increases. Wilson et al. (2004) reported that even among socioeconomically

deprived communities the benefits from increased taxation (reduced tobacco related

harm) were far more substantial than the costs associated (increased financial hardship).

An early study of the way in which NZ adolescents respond to price increases was

reported by Bird et al (1986). Although these authors reported minimal reduction in

youth smoking following an increase in tobacco taxation, the lack of positive results

may have been more due to timing than to ineffectiveness of increasing price to

decrease consumption. The tobacco tax increase coincided with the introduction of a

national campaign to educate the public about tobacco use and, in addition, the

economic environment at the time was more inflationary (Easton 1992). The authors

concluded that, although a reduction in consumption did not occur, the tobacco price

increase may have assisted in maintaining reductions in tobacco use attained through the

earlier education campaign (Bird et al. 1986). A comprehensive review of NZ's

tobacco control programme was undertaken by Laugesen and Swinbum (2000). The

authors reported decreased smoking prevalence and tobacco consumption among adults

(15 years and older) for the 13 years included in the review period (1985-1998) with

changes attributed to legislation (elimination of tobacco advertising and reduced

exposure to SHS in the work) and taxation.

2.4.3 Availability of tobacco products: legislation

Stead and Lancaster (2000) conducted a systematic review of 27 studies of retailer

compliance for restricting sales of tobacco; 13 studies used a control group. In answer

to the question: "do reduced sales of tobacco to minors lead to a reduction in minors'

self reported ease of access?" (Stead, Lancaster, 2000, pg 169), the authors concluded

that unless youth perceived that purchasing was more difficult (that supply had been

reduced) then interventions that reduce access were less likely to be successful.

DiFranza (2000), critical of the approach that Stead and Lancaster took, pointed out that

in studies reviewed by those authors sales restrictions failed to prevent youth obtaining

tobacco from commercial sources. Further criticism is levelled at the methods

employed in Controlled Purchase Operations (CPO), which are strictly controlled and

prevent under-age 'decoys' from participating in behaviour that would normally be

associated with attempting to make an impression of meeting the legal age for
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purchasing. As described in a review by Blewden and Spinola (1999) Cl'Os are

designed to identify retailers who are willing to sell tobacco to under-age youth. In NZ,

guided by Ministry of Health protocols, these operations involve under-age volunteers

who attempt to purchase tobacco products.

In addition to the criticism of monitoring compliance, DiFranza raises the issue of

opportunities for youth to shoplift tobacco. In NZ this is less likely as amendments to

the Smokefree Environments Act (SFE) (1990) in 2003 now require tobacco to be

(i) either-
(i) no tobacco product is exposed for sale within 1 metre of
any children's product exposed for sale; or
(ii) if, because of the size of the place, it is not reasonably
practicable to keep all tobacco products exposed for sale at least
1 metre from any children's product exposed for sale, the retailer
has taken all reasonably practicable steps to ensure that every
tobacco product exposed for sale that is within 1 metre of any
children's product exposed for sale is as far away from the
children's product as possible; and

(j) no tobacco product is exposed for sale on any counter top or similar
surface; (Part 2 Section 23A (2), SFE Act 1990)

(1) No person may-
(a) permit an automatic vending machine that dispenses of is
capable of dispensing tobacco products or herbal smoking
products to be located in a place to which members of the public
have access; or
(b) permit a tobacco product or herbal smoking product to be
sold by way of an automatic vending machine in a place to which
members ofthe public have access. (Part 2 Section 29B (1), SFE
Act 1990)

In order to achieve reductions III youth smoking prevalence, very high retailer

compliance rates (90% or above) are required (DiFranza 2001). DiFranza is critical of

both the way in which access restrictions have been enforced and evaluated. Primarily,

he argues that restricting access to tobacco products must have a positive impact and

decrease youth tobacco use. However, results have been less than favourable due to

poorly enforced programmes and evaluations have been limited by protocols requiring

'under age decoys' to not behave as under age youth might, if attempting to purchase

tobacco.
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A little-reported benefit of youth access laws is in the perception that youth have about

ease of access of cigarettes. A US longitudinal cohort study of 12-15 year old students

from California, reported by Gilpin et al. (2004) found that students who perceived

cigarettes as easy to obtain were at greater risk of smoking, students who perceived that

cigarettes were difficult to obtain were less likely to progress to regular smoking. In

addition, an interesting finding related to the differences between the two cohorts

studied, with the earlier (1993) cohort showing no association between perception of

obtaining cigarettes and smoking; whereas the later (1996) cohort did. The authors

reported increased enforcement of youth access laws coinciding with the later period.

Restricting youth access to tobacco products is a relatively controversial measure (Ling

et al. 2002; Fichtenberg, Glantz 2002). It has been argued that restricting the sale of

tobacco to those under 18 years of age reinforces the perception of smoking as an

'adult' behaviour, thereby making it more desirable among youth who aspire to adult

status (Reid et al. 1995). Similarly, in the absence of commercial sources of tobacco

young people may seek and develop social sources, thereby reducing the effectiveness

of access restrictions as an intervention (Levy et al. 2001; Forster et al. 2003). This

assertion is strengthened by research that reports different sources of cigarettes for

youth at different stages of smoking. The initiation and experimentation of smoking

usually involves cigarettes obtained from family members or peers (Gilpin et al. 2004;

DiFranza 2001) and cigarettes for regular smokers are generally obtained from

commercial sources (Croghan et al. 2003). In addition, the exchange of cigarettes

appears a common social phenomenon with most student smokers reporting obtaining

cigarettes from peers. A large cross-sectional survey of over 4,000 US children (aged

13-16 years) found that not only was it a common occurrence to obtain cigarettes from a

social source, but so too was giving cigarettes to friends (Forster et al. 2003). These

results raise two important issues. Firstly, if social sources are a common introduction

to tobacco and are pervasive in schools this may undermine interventions based on

decreasing the availability of tobacco in the short-term, but secondly if controlling

access to tobacco products commercially is successful then this must also impact on the

availability of cigarettes through social sources to youth who are at an early stage of

tobacco use.
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Difficulties in achieving high levels of retailer compliance appear common (O'Grady et

al. 1999), and this may be due, in part, to obstacles to enforcement, such as retailer

opposition, and the cost of compliance monitoring (Forster et al. 2003).

A longitudinal study of the effects of local tobacco sales ordinances was reported by

Siegel et al. (1999). In this study data about smoking status were collected from

students, 12-15 years, and about tobacco sales ordinances in their town of residence, and

4-5 years later 58% of students were followed-up. A strength of the study was

comparison between students residing in towns or cities with tobacco sales ordinances

and those from areas with no such restrictions. The authors reported that students living

in areas with local ordinances were significantly less likely to have become established

smokers over the study period, although this difference was not statistically significant

after the model was adjusted for potentially confounding variables. The study was also

limited in that it did not acknowledge any socioeconomic differences that may have

existed between towns and it is plausible that the more affluent towns may have had

greater resources for supporting youth programmes and for implementing such

ordinances.

Data from the US Youth Risk Behaviour Survey (YRBS) were used to examine the

extent of under age tobacco purchases in 1995, 1997 and in 1999 (Everett Jones et al.

2002). The authors found that around one quarter of current under age smokers

purchased cigarettes from retail outlets in 1999, although this had decreased

significantly from 1995 when nearly 40% of current smokers purchased cigarettes from

commercial sources despite legislation to prevent this. Of note, around 70% of under

age students who purchased from retail outlets were not asked for verification of age.

In 1996, NZ legislation was amended to make it illegal for people under the age of 18

years to purchase tobacco products after July 1997 (previously the lower age limit was

16 years) (SFE 1990). The NZ SFE Act now defines who may purchase tobacco

products, thus: "No person may sell a tobacco product or herbal smoking product to a

person younger than 18 years." (Part 1 Section 30 (1), SFE Act 1990).

The SFE Act also contains provisions to restrict the supply of tobacco to those under the

age of 18 years:
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No person may, in a public place ...
(a) supply a tobacco product of herbal smoking product to a
person younger than 18 years; or
(b) supply a tobacco product or herbal smoking product to a
person with the intention that it be supplied (directly or
indirectly) to a person younger than 18 years.
(Part 1 Section 30AA (1), SFE Act 1990)

Blewden and Spinola (1999) report that despite numerous complaints of under age sales

only two prosecutions occurred between 1990 and 1994. The authors suggest that a

system of licensing vendors, whereby retailers who breach compliance laws would lose

their license to sell tobacco products, may be a more effective way of deterring under

age sales.

In NZ, Laugesen and Scragg (1999b) reported changes in youth purchasing behaviour

between 1992 and 1997. There was a substantial decrease in the proportion of under

age youth who reported purchasing cigarettes from commercial outlets. In spite of the

decrease, it was estimated that the retail value for these cigarette purchases was $NZ 8.7

million per year, and the risk of retailer prosecution was considered minimal at that

time. Purchasing from retail outlets continued to be the main source of cigarettes for

NZ youth with commercial outlets the usual source of cigarettes for 61.8% of those

reporting recent smoking ("smoking during the past 30 days", McGee et al. 2002, pg

486). The estimated retail value, including taxes, of cigarette purchases by under age

youth in 2000 was estimated as being in excess of $NZ 25.8 million (Reeder, McGee

2002), these analyses were repeated on 2002 data and purchases for under age smokers

estimated to be worth $24 million (Darling et al. 2005).

Data from the DMHDS also confirms associations between perceptions of ease of

access, smoking behaviour, and difficulty in accessing cigarettes as deterrents to

smoking at both age 11 an 13 (Stanton et al. 1993). Although, beyond the scope of the

data analysed, it is reasonable to suggest that the perceptions youth have about ease of

access to tobacco products may be influenced by the level of attention given to

enforcement in the news media and other sources.
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2.4.4 Summary: 'tobacco-genic' environment

Youth appear to be sensitive to increases in tobacco price and there is evidence to

suggest that different stages of smoking are associated with obtaining tobacco from

different sources. Perceptions of the ease of purchasing tobacco products may be

related to smoking initiation in youth.

A consistent conclusion from reviewed literature is that for youth access legislation to

be effective it needs to be well enforced (for example, Liang et al. 2003; Blewden,

Spinola 1999) so that high levels of retailer compliance are achieved (DiFranza 2001).

Current NZ legislation (SFE Act) prohibits the sale of tobacco to youth under the age of

18 years, restricts the display and placement of tobacco products, and includes provision

for controlled purchase operations to monitor compliance with the legislation. These

interventions are designed to reduce youth access to tobacco, but, consistent with

overseas experiences, they appear to be poorly enforced with resulting poor levels of

retailer compliance.

It is apparent that factors at this level may influence smoking behaviour. It is also

apparent that many factors can act as either deterrents (for example, increased price of

tobacco products) or facilitate smoking (for example age restrictions which reinforce

smoking as an 'adult' behaviour yet are poorly enforced). Risk and protective factors at

the 'tobacco-genic' environment level are often only differentiated by the degree of

implementation, in this way they differ from those presented in the remainder of this

chapter.

2.5 School characteristics

2.5.1 Introduction

In order to further the public health goal of reducing cigarette smoking among youth, it

has become commonplace to implement prevention programmes within the school

environment. As most adolescents attend school, school settings provide a means of

reaching a high proportion of young people with relative ease. In NZ, school attendance

is compulsory between the ages of 6 and 16 years, inclusive (The Education Act 1989).

This is of particular relevance for health promotion activities as young people are
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attending school during a particularly formative period of their development (Coleman,

Hendry 1999), and schools potentially provide excellent opportunities for promoting

healthy behaviours (Denman 1999; Manske et al. 1997). Ideally, schools provide a

learning environment that both implicitly and explicitly supports accepted healthy

norms (Blewden et al. 1997). This is demonstrated within the formal curriculum

(Ministry of Education 1999) and through the school environment, via policies and

practices aimed at curbing health risk behaviour, for example, school policies on

cigarette smoking.

Attendance at secondary school, although potentially a time for healthy activities, is also

a period when most cigarette smokers begin regular smoking both in NZ (Stanton et al.

1996; Fergusson, Horwood 1995) and elsewhere (Elders et al. 1994). Furthermore,

schools have been identified as the most common physical context in which students

start smoking (Kannas, Schmidt 2001; Hill, Borland 1991). School policies, therefore,

have the potential to: 1) provide opportunities for students to remain smoke-free; 2)

restrict opportunities for students to smoke; and, 3) promote non-smoking as the norm.

Despite the obvious potential for health gain, there can be considerable variation

between schools in the provision of education about smoking and in terms of policies

designed to prevent cigarette smoking, as has been demonstrated for NZ primary and

intermediate schools by Reeder and Glasgow (2000) and among secondary schools

(Darling, Reeder 2003a).

The next section of this chapter will begin with an overview of school-based

educational programmes about tobacco, both international and NZ. Aspects of the

school environment that may influence smoking behaviour are then reviewed, and,

finally, policies and related practices that are designed to help reduce youth tobacco use

are considered.

2.5.2 Health education

School-based tobacco education can be broadly classified according to five theoretical

perspectives: 1) information giving; 2) social competence; 3) social influence; 4)

combined social influence and social competence; and, 5) multimodal programmes

(Thomas 2003).
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Based on the information giving perspective, it is hypothesised that providing students

with information about tobacco will lead to changes in students' behaviour (Thomas

2003). This approach has been applied within schools both broadly (Chatrou et al.

1999) and in relation to specific health risks, such as the cardiovascular risks associated

with smoking (Howard et al. 1996). In comparison, the more interactive social

competence models of tobacco education involve the use of cognitive-behavioural skills

to teach tobacco use resistance and coping skills. There appear to be three key

components to social competence programmes: 1) psychological inoculation 

involving exposure of students to progressively stronger social influences to use

tobacco; 2) normative education - correcting misperceptions of smoking prevalence

among youth and adults; and, 3) resistance skills training - teaching students the skills

to enable them to resist tobacco use (Botvin 2000).

The distinction between the different types of educational programmes is not always

clear. Similar to social competence programmes, social influence programmes also

include components to help students develop social skills to resist peer and other

pressures to smoke (Cameron et al. 1999; Chatrou et al. 1999). Examples of

programme content include skills to resist tobacco marketing (for example, Peterson et

al. 2000), information about health effects from tobacco (for example, Dijkstra et al.

1999) and building student awareness of different stages associated with smoking (for

example, Aveyard et al. 1999). Combined social influence and social competence

programmes draw on both frameworks for classroom education, whereas multimodal

programmes extend education beyond the classroom and include tobacco control

programmes at community and government levels (Thomas 2003).

Randomised controlled trials (RCTs) of school programmes were reviewed using this

programme framework, above. Although programmes based on social influence models

demonstrated some effectiveness (Aveyard et al. 1999), this was not maintained over

time (Thomas 2003). The single social competence programme that met the criteria for

review, demonstrated a protective effect for boys at two-year follow-up. The remaining

programme types were excluded from the review of RCTs on the basis of poor study

quality (Thomas 2003). The inability of schools to sustain complex and costly

preventive programmes and the use of adult models rather than youth appropriate

programmes may explain some of the disappointing results of school based programmes



43

(Aveyard et al. 1999, Reid 1999). Additionally, teaching staff may not see tobacco

education as a high priority (Distefan et al. 2000).

Caulkins et al. (2004) investigated the cost benefit from school-based drug prevention

programmes, arguing that although some school-based programmes had produced

'statistically significant' results it was necessary to know whether these results also have

a practical significance, whereby the benefits of the programme exceeded the cost of

implementation. In that review the authors included both illicit and licit drugs, and

results presented showed greatest benefit for licit drugs (tobacco and alcohol). These

analyses were made on the basis of many assumptions, not the least of which was the

assumption that school-based drug education is effective, although no evidence of that

effectiveness was provided. Nevertheless, the authors conservatively concluded that:

" ...one should not view prevention programs as akin to vaccines that inoculate youth

against childhood diseases" (Caulkins et al. 2004, pg 86). This was consistent with the

conclusions of Thomas (2003), and the authors questioned the value of "diverting scarce

class time" away from academic subjects and, furthermore, suggested that school-based

drug prevention programmes should be evaluated against educational as well as

behavioural objectives (Caulkins et al. 2004).

Cuijpers (2002) conducted a systematic review of school-based drug education

programmes to identify criteria for selecting effective programmes. Contrary to

Peterson et al.' s (2000) findings, social influence model programmes were identified as

"...the most effective programs that are available" (Cuijpers 2002, pg 1020), although

the effect of the intervention was only described as 'strong': the second weakest rating

for an intervention. The author noted that effective programmes needed to be

adequately resourced, including providing sufficient training for teaching staff in order

to ensure programme success.

As part of a review of Californian tobacco control programmes, Gilpin et al. (2003)

asked students about the effectiveness of education to prevent tobacco use. The

perceived effectiveness of health classes improved from 1996 to 2002; although only

slightly more than half of respondents thought that attending the class on smoking

would shift students' attitudes to become more against smoking than those students who

did not attend the class. The authors of the review also reported differences between
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students who had already tried smoking (less receptive to the health class) and those

who had never smoked (more receptive). These cross-sectional studies were limited as

they did not measure corresponding changes in smoking prevalence associated with

exposure to the health classes. Wang et al. (2001) reported the effectiveness of another

US school-based programme, but although the programme was cost-effective the

authors failed to report on its effectiveness in reducing smoking prevalence. The

increase in recall of attending a lesson on tobacco (Gilpin et al. 2003) or in estimated

increased savings per quality-adjusted life years (QALYs) (Wang et al. 2001) may be of

little consequence if the education programme is ineffective in reducing smoking.

Although attendance at school is compulsory from age 6 years, most NZ children start

school at 5 years of age. Education throughout the period from school Year 1 to Year

13 is directed by a number of nationally formulated curricula with health education

standardized by the document: Health and Physical Education in the New Zealand

Curriculum (Ministry of Education 1999). This curriculum is mandatory for students

up to Year 10 and covers 8 levels of curriculum based achievement objectives. The

intent of the curriculum is for students to take responsibility for their own health and to

contribute to the well-being of others. The curriculum does not include specific

education about tobacco although achievement objectives at Level 1 (curriculum level

for the youngest students), Levels 4 - 6 and 8 (curriculum level for the oldest students)

allude to knowledge about tobacco use (for example, "Students will access and use

information to make and action safe choices in a range of contexts" pg 20, Ministry of

Education 1999).

In 2000, the NZ Ministry of Education produced a guide for teachers and Boards of

Trustees that contained more specific guidelines for teaching about drugs (Ministry of

Education 2000). The term 'drug' in this context was used to include tobacco, alcohol,

illegal drugs, volatile substances, and the misuse of prescription or pharmacy-only

drugs. These guidelines were intended to support the curriculum and the compulsory

National Education Goals (NEG) and National Administration Guidelines (NAG) - the

operational guidelines for Boards of Trustees. The NAG also integrated the philosophy

of 'health-promoting schools' which aims for an inclusive approach to ensure the entire

school experience is consistent with positive health messages (Lister-Sharp et al. 1999).
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Recognising the potential for school-based health promotion, the WHO passed a

declaration to encourage governments and communities to provide "health-promoting

schools". This concept builds on health promotion principals from the Ottawa Charter,

in particular creating supportive environments for health, strengthening community

actions, and developing personal skills (WHO 1998). Under this framework, tobacco

use can be addressed as both an indirect health risk (through exposure to SHS) and a

direct health risk (through active smoking).

The NZ Ministry of Youth Development commissioned a literature review of effective

drug education for youth in 2003 (Ministry of Youth Development 2003). The

evaluation of 'drug' education encompassed both licit and illicit drugs (Ministry of

Education 2000) and, therefore, care is required in generalizing the review findings to

tobacco, alone. The conclusions of the report included recognition of a need for

education to focus on harm minimisation, rather than an abstinence approach. The

report also identified key components of effective drug education, which included a

need for the programme to be relevant; interactive; ongoing; factual; and based on a

social influences approach. The endorsement of a social influences approach is,

perhaps, premature, given the ambiguous results from research on tobacco education

(for example, Cuijpers 2002; Peterson et al. 2000).

An evaluation of the education about tobacco within the Health and Physical Education

Curriculurn was undertaken among 10 of the 12 Dunedin (NZ) secondary schools. The

results of that study indicated that teaching about tobacco was concentrated in Forms 3

5 (Years 9-11; approximate age 13-15 years), with no such teaching among the older

school Forms 6 and 7 (Years 12-13; approximate age 16-17 years). The two most

common components of the programmes were: 1) harm minimisation; and, 2) education

about resisting peer-pressure and student decision-making. Students (n = 64) from 3 of

the study schools were interviewed about the tobacco education they had received at

school. Most students reported receiving some education about tobacco at school, and

most had also received this during school Years 7 and 8, predominantly through

external providers such as the Life Education Trust (LET) and Drug Abuse Resistance

Education (D.A.R.E.) programmes. Students reported that the classroom based

education was often boring and repetitive of earlier education programmes. Results of

interviews with teachers from each participating school highlighted that tobacco
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education is only one topic within an already full curriculum and that the greatest

obstacle to delivering a comprehensive tobacco education programme was the perceived

lack of teacher time (Ibrahim et al. 2001).

The demands placed upon teaching time may be one of the reasons that external

providers are used to teach students about tobacco. For example, the LET uses a

'mobile' classroom approach to teach students (primary and intermediate school age

children; Years 5-8) about tobacco along with other drugs, as well as nutrition and

exercise. Lately, the LET has been criticised for accepting financial support from the

tobacco industry (LET 2003; Richardson 2003). Administered under charter from

D.A.R.E. International, the D.A.R.E. programmes aim to reduce violence and the

misuse of drugs. Linked to the NZ curriculum framework, the 'Dare to make a Choice'

programme operates within Years 5-8; the D.A.R.E. philosophy on drugs states that:

... all people should respect the legal restrictions that relate to drugs.
Drugs that do not have legal restrictions should also be used in ways that
are safe and healthy. If these principles are not respected then drug use
can lead to abuse, in the form of social impairment, dependency and
physical and psychological harm.
(NZ Police and D.A.R.E. Foundation, 1998, pg 3)

Although widely implemented in NZ schools there appears to be no current empirical

evaluation of the programme. Evaluation of the US D.A.R.E. programmes showed no

positive effect at 10-year follow-up (Lynam et al. 1999).

Overall, it would appear that school-based education programmes may, at best, only

delay smoking initiation (Reid 1999), or temporarily decrease the frequency of smoking

(White, Pitts 1998). The compulsory NZ curriculum does not include education

specifically about tobacco; general guidelines are given for all drugs (both licit and

illicit) using the framework of the health promoting schools model. Similarly, the

administrative requirements of Boards of Trustees support drug education in schools,

but often do not specifically identify tobacco use as a health issue. There appears to be

a lack of empirical validation of models of school-based tobacco education, and a dearth

of research on NZ education programmes, in particular. Nevertheless, there is, perhaps,

an ethical obligation to inform students about health risks (Hill 1999).
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2.5.3 School environment

In recognising the significance of the school as a health promotion vehicle, the WHO

developed a framework to guide schools to become 'health promoting schools' (WHO

1997). It is likely that the extent to which schools achieve the intentions of this health

promotion framework will differ between schools. Such differences were clearly

demonstrated in the results of the longitudinal West of Scotland 11 to 16 study, which

involved students and staff from 43 secondary schools (West et al. 2004). The authors

reported significant school effects that remained after adjusting for individual, family,

and sociodemographic characteristics, this persistence of effects indicating that

differences in smoking prevalence were attributable, in part, to school factors rather

than to student composition. These effects were particularly strong earlier in secondary

school (average age 13 years) and decreased, but remained significant for analyses of

data from students at approximately 15 years of age.

A significant review of the effect schools have on the smoking behaviours of students

was undertaken by Aveyard et al. 2004a. This work, along with that of authors such as

West et al. (2004) and Maes and Lievens (2003) has started to critically challenge the

role schools have in influencing the health of students and represents a progression

away from viewing schools as merely student 'venues' into environments that positively

or negatively impact on student health and health behaviours. One of the aims of the

Aveyard et al. review was to determine whether differences in smoking prevalence

between schools was due to either student composition or school level factors. The

authors calculated a 'school effect' odds ratio (OR) to compare a school at the ss"
percentile of smoking prevalence to one at the so" percentile. Subsequently, five

studies conducted in the United Kingdom revealed considerable differences between

schools. To apply the principles of causality to these results the authors needed to

examme possible confounding effects due to chance, and bias. The possibility of

chance influencing results can be pronounced if the possible effects of clustering, where

similar students 'cluster' within a school, are not addressed. Interestingly, Aveyard et

al. suggest that controlling for possible peer influences within a multi-level model is

inappropriate. The rationale for this is simple: it is likely that peer influences arise from

peers within the same school and, as they arise within the school, the behaviour reflects

the way in which the school addresses smoking behaviour (Aveyard et al. 2004a). It is

also worthwhile to note that the influence of peers is not always negative (or pro-
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smoking) (Stanton, McGee 1996). Aveyard et al. concluded that it was unlikely that the

differences in school smoking prevalence were due to chance or bias, but could not

eliminate the possibility of confounding due to the student composition of schools.

Furthermore:

For the future, multilevel studies are the empirical approach of choice.
Considering multilevel studies, we outlined a framework for control of
confounding and avoiding over-control of causal variables. Future
research should, we believe, start from theoretical explanations of how
schools influence pupil smoking prevalence and derive measures that are
related to these explanations. An approach based on testable models of
how schools influence pupil smoking would most usefully draw on
broader theoretical work on adolescence in the social sciences, so that
findings on smoking could be bolstered by findings on other aspects of
pupils' mental health, behaviour, and academic outcomes. (Aveyard et
al. 2004a, pg 2264)

The way in which schools influence student smoking behaviour may be explained by

the 'culture' of the school. A recent study of 166 UK secondary schools found that

school culture was an independent risk factor for students' smoking. In that study,

students who attended 'authoritative' schools - schools which provided appropriate

support and control for student learning, had decreased odds of smoking (Aveyard et al.

2004b).

The association between the pervasiveness of smoking and the risk of smoking has been

explored among a small sample (n = 806) of US high school students (Taylor et al.

2004). The authors reported that as the proportion of friends who smoked increased so,

too, did the likelihood of a student smoking (Taylor et al. 2004). The authors concluded

that as a young person's social environment became 'saturated' with models of

behaviour then the risk increased of that young person also engaging in similar

behaviour.

The apparent influence of peers on within school smoking prevalence may be a result of

the development of perceived a pro-smoking environment, where more children smoke

as a result of poorly enforced policy, rather than the influence of peers who smoke

(Aveyard et al. 2004a). Moreover, smoking behaviour may eventually determine peer

group membership where students who smoke are more likely to have peers who smoke

(Crawford et al. 2002). One peer support programme designed to prevent tobacco and
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alcohol use had no effect on knowledge, attitudes or behaviour (Webster et al. 2002).

Similarly, an intervention to address peer-pressure as a means to prevent tobacco use

was ineffective at one year follow-up (Crone et al. 2003). Nevertheless, some

researchers have found an association between school drug policies and an increase in

student confidence to ask others to not smoke within the school environment (Hamilton

et al. 2003). There are differences between formal peer-based programmes and

naturally occurring peer relationships, however, and other studies have demonstrated a

positive association between the proportion of peers who smoke and smoking initiation

(de Vries et al. 2003; Vink et al. 2003).

2.5.4 School smoking policies

In this section two levels of policy are considered. The first, policy based on legislation,

is required to be implemented in all NZ schools. The second, school policy, is

influenced by curriculum, education and administration guidelines. However, both the

interpretation and implementation of these guidelines are left to school administrators in

NZ, including Boards of Trustees, following the devolution of former central

government responsibilities to local communities since 1989 (The Education Act 1989).

Legislation to protect non-smokers from exposure to SHS and to regulate access to, and

promotion of, tobacco products varies internationally. For example, although Australia

has banned smoking in government buildings, on buses, trains, and air flights, there is

currently no legislation that covers the issue of smoking within educational institutions

(Shafey et al. 2003). Similarly, Canadian legislation bans smoking in government

buildings, on buses, trains, taxis, ferries, air flights, and 'other public places' but there is

currently no specific provision for educational institutions (Shafey et al. 2003). The

same situation was true for NZ until the 2003 amendments of the SFE Act.

In NZ, legislation was introduced in 1990 to help reduce the exposure of non-smokers

to SHS in the workplace, regulate tobacco marketing, and monitor and regulate the

promotion and sale of tobacco products. Employers were required to prepare a written

policy that provided protection from SHS to non-smoking employees (SFE Act 1990).

NZ schools, as workplaces for staff, are governed by Boards of Trustees who, as

employers, were obligated to develop in consultation with employees, a written policy
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on smoking and to display it prominently. Further, employers had to ensure that

prominent signs were erected to indicate where smoking was, and was not, permitted.

This 1990 legislation only applied to indoor environments and did not contain any

specific provisions for education institutions. The SFE Act was amended in 2003 to

make all schools and early childhood centres smoke-free at all times (Section 7A, SFE

Act 1990): "to prevent the detrimental effect of other people's smoking on the health of

young people who are being taught or cared for in registered schools or early childhood

centres" (Part 1 Section 4 (c), SFE Act 1990).

The amendment also recognised that schools were more than places of employment and

that students could be influenced by the observed behaviours of adults and other

students. One of the purposes of the Act was: "to prevent young people who are being

taught or cared for in registered schools or early childhood centres from being

influenced by seeing other people smoke there ... " (Part 1 Section 4 (b), SFE Act 1990)

Prior to the 2003 amendment to the SFE Act, a study of the smoke-free status of NZ

primary and intermediate schools found variable compliance with legislation and

inconsistency in smoke-free status in a national random sample of 209 schools (Reeder,

Glasgow 2000). Comparison of policy detail and questionnaire responses indicated

overestimation by school respondents of the smoke-free status of their school. On a

positive note, only 20% of respondents thought that school staff would not support

changes to legislation which would require all schools to become totally smoke-free. A

later study of NZ secondary schools found poor compliance with the SFE Act (Darling,

Reeder 2003a).

From January 2004, the amended 1990 legislation required all NZ schools to be smoke

free at all times in buildings and grounds. Implementation of the legislation makes

school level policies necessary, for example, to guide sanctions for students caught

smoking and to provide cessation support.

Student smoking policies are intended to prevent, delay, or reduce tobacco use by youth,

whereas school policies have largely been intended to reduce exposure of employees to

second hand smoke (Griesbach et al. 2002). Nevertheless, policies that encourage

smoke-free environments and promote smoke-free adult role models are considered of
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use in controlling tobacco use by youth (Kannas, Schmidt 2001). A review of the

content, implementation and effect of school smoking policies follows.

A recent review of school-based policies reported widespread use of written smoking

policies within schools; 97% of schools in the United States, Australia and NZ, and

88% of schools in England and Wales, had policies related to tobacco use (Evans

Whipp et al. 2004). Although the existence of school policy was common, considerable

variation in content was reported. Some policies were 'comprehensive' in that people

(for example, students, staff: and visitors) and behaviours (possessing tobacco products,

actually smoking, etc) were clearly identified within the policy. In contrast, other

policies did not provide clear guidelines of unacceptable behaviour. An earlier study,

which examined the effect of components of smoking policies on youth tobacco use,

found punitive measures to be ineffective, whereas, policies that focus sed on prevention

through education and cessation support were associated with significantly lower levels

of smoking (Pentz et al. 1989).

A review of smoking policy found that policy for tobacco use was considered less

seriously than policy for alcohol or other drugs and, as a result, students may receive an

inconsistent message about the consequences of using tobacco (Evans-Whipp et al.

2004). Moreover, other authors have reported that school policy may reduce the

frequency, but not the prevalence of smoking (Turner, Gordon 2004a), and this may be

only through reducing the physical locations in which young people can smoke (Evans

Whipp et al. 2004).

A more localized review of school smoking policies was conducted in all New York

State schools during 2001 (Stephens, English 2002). A framework was developed to

guide the evaluation of five policy components: 1) development, oversight, and

communication of the policy; 2) policy purpose and goals; 3) tobacco-free environment;

4) preventive education; and, 5) the provision of cessation services. The overall results

showed low compliance with existing tobacco laws and generally a lack of provision of

tobacco-free environments for students. The authors concluded that policy must be

"reasonable, feasible, and acceptable" to the local community (Stephens, English 2002,

pg 338).
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A recent study of policy and smoking behaviours in Australian schools was reported by

Hamilton et al. (2003). Based on interviews with staff from 31 schools and

questionnaires from 4,967 9th grade students (average age 13.6 years) those authors

reported that students attending schools that had education or counselling strategies for

students caught smoking had decreased odds for ever smoking and regular smoking. In

addition, students attending these schools reported less risk behaviours normally

associated with tobacco use and were more connected to the school. Importantly, those

authors also reported that this education and counselling approach was more successful

in reducing smoking prevalence among students than the punitive approaches for

students caught smoking used by some of the study schools (Hamilton et al. 2003).

The successful implementation of school-wide smoking bans may be compromised by

the provision of designated smoking areas for staff. In one study, schools which had

such areas were significantly more likely than schools which did not, to report

difficulties in implementing smoking bans and staff perceptions that a ban would not

reduce youth smoking (Pickett et al. 1999). Additionally, young people appear to be

aware of the hypocrisy of observing school staff smoking despite rules to prevent

student smoking (Crawford 2001). Difficulties in implementing policies appear

widespread (Pentz et al. 1997). It has been suggested that compulsory implementation

would assist school staff in enforcing policies (Hartland et al. 1998); however, even

where school smoking policies are mandatory they have not necessarily produced

smoke free environments (Reeder, Glasgow 2000), although at the time of that study the

existing legislation permitted designated smoking areas for school staff.

In what appears to be a unique study, Soteriades et al. (2003) considered the

implications of nicotine dependence on students smoking at school. These authors

suggest that many students who are caught smoking at school exhibit signs of nicotine

dependence. Among the study participants (n = 679) students who had symptoms of

nicotine dependence (n 132) were nine times more likely to smoke at school.

Symptoms of dependence were determined by responses to the HONC (Soteriades et al.

2003). Nicotine dependence was not the sole reason for smoking at school, however,

and the study did not include measures of other possible reasons for smoking at school

(for example, defiance of school rules). Although the number of students with
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symptoms of dependence was small, the authors concluded that school policy should

reflect the addictive nature of nicotine and include provision for cessation services.

Mixed results have been reported for school smoking prevention policies. In one study,

although the existence of school policies that banned smoking was not related to

smoking uptake, when policies were enforced they were effective in reducing uptake,

regardless of smoking stage (Wakefield et al. 2000). Similarly, compliance with no

smoking rules demonstrated a strong association with decreased probability of smoking

in a sample of Spanish adolescents (Pinilla et al. 2002).

Student knowledge that a policy exists can be viewed as a basic measure of the

successful implementation of policy. Unger et al. (1999) investigated the association

between knowledge of 'anti-tobacco' policy and tobacco related beliefs and attitudes of

students. The authors found that students varied in their knowledge of, and support for,

policy and that student smoking status was associated with both knowledge and support.

Of concern, the authors reported that susceptible non-smokers (that is, non-smokers

who have not said that they will not smoke in the future) had the lowest awareness of

smoking policy. The results reported by Unger et al. (1999) raise concerns about both

the implementation and purpose of 'anti-tobacco' policy if the most vulnerable student

group remain unaware of the existence of such policy. Furthermore, the impact of the

policy may be dependent upon more subtle factors, such as the perceived 'risk' of

policies being enforced by staff (Turner, Gordon 2004b).

Another study based on multi-level analyses of data from the Control of Adolescent

Smoking (the CAS study) in seven European countries, investigated policy

implementation (Wold et al. 2004). School classes were selected using a two-stage

cluster sampling procedure, with the school class as the primary sampling unit. The

association between restrictions to prevent teachers smoking at school and students'

exposure to smoking by teachers was examined. To assess the effect of restrictions on

smoking, data were obtained at the national level (using both qualitative and

quantitative methods). School teachers were surveyed regarding school policies about

tobacco smoking. A third level of data were obtained from a student survey. A

negative association was found between policies that restricted smoking at the national

and school level, and exposure to teachers' smoking within school. Where policies to
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restrict smoking were in place there was an increased probability of teachers smoking

outside of school buildings and grounds. Analyses were conducted based on 'no policy',

'national policy only', 'school policy only', and 'national and school policy'. There

appeared to be a cumulative effect for these policies, whereby the presence of both a

national and school policy showed a stronger protective effect against teachers'

smoking indoors than single level policy alone. Similarly, the combined effect for both

national and school policy increased the likelihood of teachers smoking outside on

school premises. WoId et al. (2004) concluded that, although national and school level

policies may restrict the exposure of students to SHS (indoors), they fall short in

preventing exposure to adult role models observed smoking (outdoors).

In addition to the Wold et al. (2004) study, an association between the strength of the

enforced policy and prevalence of student smoking has been observed, with lower

prevalence of daily smoking among students attending schools with enforced policy and

school wide smoking bans (Moore et al. 2001). Based on school smoking policies from

55 secondary schools in Wales, an inverse dose-response effect was seen whereby as the

strength of school smoking policy increased, so the prevalence of daily smoking among

students decreased. Policies were evaluated according to two measures 1) whether

there was a written policy; and, 2) whether smoking by students and staff was permitted

anywhere on the school premises. Three levels of policy were distinguished. At the first

(strongest) level, schools had a written policy and were smoke-free. At the second

level, schools had policies for staff and students, but one of these may have been

unwritten, and / or teachers were allowed to smoke in designated areas. The third

(weakest) level of policy was that there was either no policy for students or for staff.

Analyses were conducted based on the level and enforcement of the policy and student

level variables known to be associated with smoking. After adjusting for student

variables, the within school prevalence of smoking was associated with the strength of

smoking policy. Caution is needed in interpreting these results as, although analyses

were adjusted for socio-economic status, it is plausible that school characteristics (for

example, the prevalence of smoking among students within a school) make

implementation of policy either more, or less, difficult. After adjusting for entry-level

smoking, an Australian cohort study reported no significant association between school

smoking prevalence and smoking by students (Patton et al. 1998).
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2.5.5 Summary: school characteristics

This part of the chapter has reviewed the influence of the school on student smoking

prevalence. School attendance is compulsory in NZ and consequently schools provide

an ideal context in which to reach the majority of NZ youth. Tobacco control strategies

include national and school-level policy, and education about the effects of tobacco use.

Ironically, while most schools in the US, Australia, NZ, England and Wales have

student smoking policy, little is known about the effect of such policies. However,

since the policy has to be relevant to the community the school serves, a perceived lack

of 'relevance' may be one reason for the observed equivocal effect of policy on

smoking prevalence.

In summary, despite Widespread implementation of school tobacco policies, there is a

lack of research regarding their implementation and effect (Evans-Whipp et al. 2004).

Some authors have noted that formal policies help reinforce the smoke-free norm and

for this reason are of value. Additionally, policies that are enforced provide a message

to students that smoking is not acceptable and are consistent with health education about

tobacco use.

In spite of generally unfavourable results in the literature reviewed, there is a consensus

that education programmes to prevent adolescent tobacco use need to be incorporated

into a comprehensive tobacco control initiative, including community wide initiatives

(Crawford 2001). Despite the perception that the school environment may place youth

at risk of smoking there is evidence that the prevalence of peers' smoking is not

associated with daily smoking prevalence rates (Kannas, Schmidt 2001). Peer

relationships are considered further in this review in the context of student

characteristics potentially influenced by the school (section 2.7.5) It is plausible that

totally smoke-free environments which provide a consistent health message are likely to

be more effective in preventing tobacco use than any loosely implemented policy.

Aveyard et al. (2004a) conducted a systematic review of literature on student smoking

where the exposure variable was the school. Variation in smoking prevalence was

reported between otherwise similar schools; however this was only partially explained

by pupil composition. These school effects have been confirmed by subsequent studies

(for example West et al. 2004). Furthermore, Aveyard et al. concluded that, with the
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exceptions of tobacco bans and enforcement of policy, tobacco control policy appeared

ineffective in reducing smoking prevalence (Aveyard et al. 2004a).

Overall, school smoking policies and bans have had mixed results, but there appears to

be a consensus that school environments should be smoke-free if only to provide

appropriate role models and consistency with health education (Booth-Butterfield et al.

2000; Reeder, Glasgow 2000; Pickett et al.1999).

2.6 Family characteristics

2.6.1 Introduction

The ways in which the family may influence tobacco use have been the subject of much

deliberation. There are many ways in which the idea of the family is conceptualized. In

the reviewed literature the 'family' may represent the current home environment

(including exposure to social risk factors such as parental or sibling smoking), past

environmental exposure (for example, parental smoking during childhood), and familial

characteristics such as genetic predisposition to tobacco use.

The literature on the limitations of family research was documented by Darling and

Cumsille (2003) who identified three issues faced by researchers. The first issue they

described as a tension between the transitional nature of smoking and the more stable

constructs of family. In their critique these authors argued that smoking during

adolescence is transitional and that the family level variables used to predict smoking,

such as socioeconomic status, are more fixed.

The second issue related to family research concerns the conceptualization of family.

The authors argue that simplistic measures of the family unit, without any

understanding of the processes that occur between family members, are often a

limitation to research about youth tobacco use. The third issue is the need for research

in youth tobacco control to identify the inter-relations between context and adolescent

behaviour and the way in which family factors may influence exposure to differing

contexts (Darling, Cumsille 2003).
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2.6.2 Smoking by parents

A comprehensive review of the impact of family on smoking behaviour was conducted

by Avenevoli and Merikangas (2003). These authors concluded that the association

between parental smoking and smoking by their children was, at best, inconclusive. In

their review, these authors identified a number of limitations of the research on familial

influences, which included a lack of standardized instruments, failure to measure

confounding and mediating factors (for example, prenatal exposure to nicotine,

biological changes associated with puberty, developmental stage of the adolescent, stage

of smoking) and inconsistency in the use of measures of tobacco use (Avenevoli,

Merikangas 2003). In contrast, the earlier review by Tyas and Pedersen (1998) reported

associations between parental smoking and smoking by youth. The review found that

more studies reported a predictive association than did not. In addition, a review by

Richter and Richter (2001) reported parental smoking as a significant risk factor for

children's smoking.

A broad review of: 1) study type; and, 2) stage of smoking was conducted by Mayhew

et al. (2000). Four levels of study type, different stages of smoking, and associations

with different family characteristics are presented in Table 5 (cells are shaded to

represent significant associations). The review allows comparison, not only of

significant associations but also with the strength of the findings based on type of study

design.



Table 5: Associations between family characteristics and smoking based on study type (Mayhew et al. 2000)
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Reporting that their parents had a permissive attitude towards smoking was associated

with increased risk for trying, experimenting, and regular smoking among young people

participating in the cross-sectional studies included in the review (Mayhew et al. 2000).

However, this association did not transcend into the other (higher) levels of study types.

Similarly, students' perceptions of parental approval for smoking were associated with

trying, experimentation and regular smoking, but did not predict onset, transition, or the

rate of transition. Conversely, parental smoking did not predict students trying,

experimenting or progression to regular smoking, but there was an association between

parental smoking and onset of smoking, transition to higher levels of smoking (across

both level 2 and level 3 data) and the rate with which smoking transitions occurred

(Mayhew et al. 2000).

The earlier review (Tyas, Pederson 1998) and a later cross-sectional study (Griesbach et

al. 2003) both identified two-parent families as protective against smoking. The

mechanism for this was not described, but could be due to increased resources in two

parent families (for example, money, parent time, supervision) that are associated with

decreased risk for smoking. In addition, the likelihood of parental smoking was higher

among sole-parent families (Griesbach et al. 2003). Limitations identified by this

author included a lack of information about family structure including duration of time

as single parent families and the reasons for separation.

Investigating the differing influences of parents and friends on the age of initiation,

Vitaro et al. (2004) reported that parental smoking predicted student smoking at the

earliest age studied (11 to 12 years), whereas at age 12-13 years, both parents' and

friends' smoking predicted smoking by students, and finally, at age 13-14, it was the

smoking behaviour of friends that most influenced smoking. Sex differences were

reported by Flay et al. (1999) where parenting styles had a greater effect on boys'

smoking, and parental smoking had a greater influence on girls' smoking.

A large cross-sectional survey of NZ adolescents and parental smoking behaviour was

reported by Scragg et al. (2003). The survey was administered to over 29,000 14 and 15

year old secondary school students during school class time. Students were asked about

parental smoking (both, one, or no parent smokes), whether smoking was allowed in the

house, and the amount of pocket money (discretionary money) the student had received
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in a usual month. Analyses were conducted for four ethnic groups: Maori, Pacific,

European and Asian. Across all ethnic groups a gradient existed for the relative risk of

student smoking if one or both parents smoked. The risk of student smoking increased

across each ethnic group, but the greatest increase was for Asian students (RR 6.6),

followed by European (RR 3.1), Pacific (3.1), and Maori (1.7). This was a unique

finding, where the highest prevalence of daily smoking among a subgroup (Maori

students) was not aligned with the greatest risk associated with parental smoking. This

might suggest that the association between parental smoking and children's smoking is

moderated by variables not included in the model reported by Scragg et al. (2003).

It is not clear from the article (Scragg et al. 2003) how the analyses adjusted for sole or

'blended' family composition, or whether students were asked if they lived with a

parent. This may be a limitation of the findings and may have resulted in over-reporting

of parental smoking and confounding by social variables such as family structure. The

authors conclude that parental smoking is a key determinant in smoking behaviour by

NZ youth. Consistent with the association between parental smoking and student

smoking behaviour, the authors also reported an association between smoking in the

home and student smoking. These NZ results were replicated among another NZ

sample of Form 2 (Year 8) and Form 6 (Year 12) students from one geographical region

(Auckland, NZ) (McCool et al. 2003). Among these students parental smoking was

associated with more students smoking and with students reporting positive

expectations about smoking.

2.6.3 Smoking by siblings

It may be due to the possible inter-relations between parental smoking and smoking by

children living in the same household that little is written specifically about smoking by

siblings. Avenevoli and Merikangas (2003) concluded in their review of familial

influences on youth smoking that the influence of sibling smoking was greater than the

influence of parent smoking. In Table 5, based on the review by Mayhew et al. (2000)

it can be seen that smoking by siblings is associated with both predicting the onset of

smoking and predicting transition to further stages of smoking. The review by Tyas and

Pederson (1998) also reported a positive association between smoking by siblings and

student smoking, although this finding was not unanimous among reviewed studies.
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ever smokers (those who responded 'yes' to "Have you ever smoked ... "7) (McCool et

al. 2003). A clear dose-response effect was found for the association between

frequency of being exposed to SHS at home and daily smoking among a national

sample of NZ students (Darling, Reeder 2003b). As the frequency of days exposed to

SHS in the week prior to the study increased, so too did the odds for smoking, whereby

exposure on 3-4 days was associated with three times the odds of daily smoking and

exposure on all 7 days was associated with nearly seven times the odds of daily

smoking.

2.6.5 Summary: family environment

It is most likely that the influences of parental and sibling smoking and exposure to SHS

at home are inter-related. Common sense would suggest that if there is an association

between parental smoking and smoking behaviour of a particular child then this

association would also influence the behaviour of siblings. Consequently, the behaviour

of siblings might be more influential in determining smoking behaviour, because that

very behaviour had been influenced by parents in the first place. Although this is a

rather circular argument it becomes apparent that influences within the home may work

both individually and collectively to increase the risk of smoking. Similarly, the

association between exposure to SHS and daily smoking may be due to either the

behaviour of a family member (smoking), more ready access to tobacco products, or, to

a family ethos that makes smoking 'acceptable'.

Furthermore, among a sample of NZ students the influence of parental smoking varied

by ethnicity whereby the student group with the lowest smoking prevalence had the

highest odds of smoking if their parents smoked. This suggests that among the highest

prevalence group (NZ Maori) there are other risk factors that need to be addressed in

addition to parental smoking.

2.7 Student characteristics potentially influenced by school

2.7.1 Introduction

The review published in 2004 by Turner et al. proposed three areas of influence for

smoking behaviour: individual level variables; social or normative influences; and,

broader environmental or cultural influences. It is the second level of influence that is
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of concern in this section. According to Turner et al., social or normative influences

represent the situations or contexts directly around adolescent smoking. This includes

the influence of parents and peers and hints at the complexity that may exist in isolating

the effect of one from the other. The focus of this section, however, is on characteristics

of the student that are potentially influenced by the school, as identified by Aveyard et

al. (2004a), which include school engagement, attitudes towards smoking, peer smoking

and peer attitudes and norms.

2.7.2 Academic aspirations

The literature on academic aspirations and achievement appears to be unequivocal in

reporting the associations between either low levels of academic aspirations or low

levels of achievement and smoking. For example, having low expectations of school

achievement (potential) and lower educational achievement (actual) have been related to

smoking onset in prospective studies (Mayhew et al. 2000). Furthermore, in

prospective studies that delineated stages of smoking, average, or below average school

achievement predicted the transitions from non-smoking to experimentation and from

experimentation to regular smoking (Mayhew et al. 2000).

In the 'Add Health' study, a longitudinal study of over 90,000 US students in Grades 7

through 12, measures of school achievement (grade point average (GPA) were included

(Resnick et al. 1997). Low GPA correlated with increased frequency of cigarette use.

Also, among younger students (Grades 7-8), having to repeat a grade was associated

with increased risk. Tyas and Pederson (1998) reported a consistent relationship

between achievement at school, educational aspirations, commitment to school, and

smoking status, such that low levels of any of these three variables were associated with

increased risk for smoking. Giovino et al. (1995) reported a negative association

between years of education completed and smoking prevalence, whereby the prevalence

of smoking was lowest among those who had completed 16 years or more of education.

In addition, among those who smoked, longer periods of schooling were associated with

increased likelihood of quitting (Giovino et al. 1995)

There appears to be little NZ research investigating the influence of educational

achievement on smoking behaviour. One study that looked at health behaviours among

a group of AE students is reported by Denny et al. (2004). Participants for that study
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2.7.5 Peer relationships

The review by Conrad et al. (1992) is frequently cited in support of peer influences for

tobacco use (for example, Aveyard et al. 2004a). In that review of 27 prospective

studies there were highly consistent findings for the association between peer influences

and onset of smoking (Conrad et al. 1992). These influences included peer smoking,

peer approval, and prevalence estimates of peer smoking (normative beliefs). However,

both the influence of peers and the way in which peer influence is dealt with in analyses

is now the subject of some debate.

The relations between peer smoking behaviour and smoking is complicated. Turner et

al (2004) note that changes in peer groups may be associated with changes in smoking

behaviour. In this way, students who smoke may seek out other students with the same

attitudes towards smoking who would be supportive of smoking. Kobus describes this

relationship succinctly: " ... the lines of friendship are often characterized by smoking

behaviour" (Kobus 2003, pg 37), although noting that the individual characteristics that

define the friendship group are usually determined before the initial contact between

potential friends. Furthermore, social contexts, for example schools, cluster similar

students together - whether this is based on age, sex, academic ability, ethnicity,

religious beliefs, or socioeconomic status, and this has implications for the measurement

of peer effects in school based surveys (Aveyard et al. 2004a).

Alexander et al. (2001) employed a novel method of assessing the impact of peers on

actual student smoking behaviour. Among students enrolled in the' Add Health' study,

data from participating students was matched to the smoking of peers whom they

nominated. The authors adjusted for age, sex, parent education, race, availability of

cigarettes at home, and school characteristics. Subsequent analyses revealed that the

within school smoking prevalence was associated with perceived popularity. Students

who considered themselves popular in schools where non-smoking was prevalent were

less likely to smoke, conversely popular students in schools with high smoking

prevalence were more likely to smoke. Causality can not be ascertained due to the

cross-sectional nature of the data; however, the results do raise an interesting question:

do popular students set the 'smoking culture' for the school, or is popularity measured

by adherence to an existing culture? In addition to the popularity variable, Alexander et

al. (2001) examined the effect of peer networks on individual student smoking
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last year, have you said or done anything to influence whether other people smoke or do

not smoke?" (Stanton, MeGee 1996, pg 49). Nearly 3000 students completed the

surveys with 26% reporting they had tried to influence someone not to smoke and only

3% reporting that had influenced someone to start smoking, the remaining 71% had

neither influenced someone to smoke nor not to smoke. Although the study was limited

to one geographical area within NZ it does support international research findings that

peer influence on smoking is not always negative (for example, Turner et al. 2004).

Among the DMHDS cohort, reporting that a close friend or partner (girlfriend,

boyfriend, or spouse) smoked were both significantly associated with smoking at 18

years. In addition, if the majority of people 'usually around' the individual smoked

there were increased odds for smoking. These effects were also significant predictors of

changes in smoking status between 15 and 18 years, although the effect of close friend

smoking remained significant but decreased (Stanton et al. 1996).

2.7.6 School attachment

Although included as a school context measure rather than a student characteristic,

school connectedness was included in the longitudinal' Add Health' study (Resnick et

al. 1997). Defined as a concept "that emerges from the interactions of the individual

with the school environment" (pg 825) and including measures such as the student feels

"that the teachers treat students fairly" and that he / she is "close to people at school".

School connectedness was associated with less frequent cigarette use for children in

Grade 7-8 and Grades 9-12.

The impact of school attachment (school environment) was measured among a sample

of 268 AE students from 26 Northern NZ schools. Denny et al. (2004) used three items

of school environment, similar to those reported by Resnick et al. (1997) - 'teachers

treat students fairly', 'adults at school care', and 'feel part of school' to identify

protective factors for symptoms of depression. These school factors were not

significant predictors in the multivariate model; however, it is not clear how appropriate

it is to use measures most commonly used in general school environments for this

specific group of students who have already experienced disengagement from schools

(Denny et al. 2004).
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2.7.7 Summary: student characteristics potentially influenced by the school

In this section student characteristics that are potentially influenced by the school have

been considered. It is apparent that there is a great deal of overlap among some of these

characteristics. Also, for some, there are near unanimous findings in the reviewed

literature (for example, the association between low academic achievement and

smoking), whereas other characteristics remain somewhat contentious (for example, the

influence of peers on smoking behaviour).

In summary, individual characteristics that may result in increased risk of smoking and

that are potentially influenced by the school, either directly, for example through health

education curriculum, or indirectly, for example through peer group composition, have

been considered. School achievement and educational aspirations are both clearly

linked to smoking behaviour. It is important to also consider factors which may, in

turn, contribute to achievement and aspirations, for example, parent support and

expectations (considered in the next section) and connectedness to school (also

considered here).

Positive beliefs and attitudes towards tobacco products are associated with increased

risk of smoking and, again, it is important to consider the origin of these. Smoking by

parents and siblings (considered in the previous section) for example, may influence the

beliefs and attitudes students hold about tobacco products. Similarly, the smoking

behaviour of peers influences attitudes towards tobacco.

There appeared to be no association between health knowledge and smoking behaviour,

but this may be due, at least in part, to the similarity in education programmes that,

dependent upon the country studied, generally all students receive.

The influence of peers on smoking behaviour remains somewhat contradictory.

Although some authors contend that smoking is not due to 'peer pressure' others argue

that peer pressure is used to promote non-smoking. It appears that membership of peer

groups is associated with common attitudes and behaviours towards smoking, but it is

not clear if the positive attitude toward smoking precedes membership of peer groups of

smokers or not. Generally, there is agreement that smoking is a social activity and as
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such is subject to some level of influence from peer groups. Finally, school attachment

was considered, with school connectedness associated with less frequent smoking.

2.8 Student characteristics not influenced by the school

2.8.1 Introduction

To explain possible school effects for smoking prevalence, Aveyard et al. (2004a)

differentiated between student characteristics influenced by the school and those not

influenced by the school. Although this is a somewhat arbitrary distinction as, for

example, parents could influence peer groups through the selection of school their child

attends, characteristics that are considered relatively more independent of the school

environment are reviewed here.

2.8.2 Disposable income

In this section two aspects of income are considered - amount and sources of income,

specifically from part-time employment. Tyas and Pederson (1998) reported a positive

association between the amount of spending money (the source of income was not

specified) and higher levels of smoking. Data from the 1997/8 European HBSC asked

15 year old students "how much money they received each week" which included both

pocket money and money earned. Griesbach et al. (2003) describes how the median

value was calculated for each category with students classified into two categories: 1)

those who had less than or the median value (calculated for each of the seven countries

involved in the study); or 2) those who had more than the median. Differences between

countries were reported for the median amount per week. There were also country

differences for the association between income and daily smoking, where the

association was weaker for students from Denmark (OR 1.2) compared with those from

Austria (OR 2.3). Among those countries perhaps most comparable with NZ, Scotland

and Wales, the odds of smoking among students who received more than the median

income were 1.8 and 1.9 respectively (Griesbach et al. 2003). It is not clear how access

(price and availability of tobacco products) differ for the seven countries participating in

the study and it is plausible that differences in access may interact with income in

predicting daily smoking.



70

A positive association between the amount of income and risk of smoking at least

monthly has been reported among Year 10 NZ students (Scragg et al. 2002). Of girls

and boys who smoked at least monthly, the proportions of purchases which could be

attributed to receiving more than $10 on 'pocket money', were 30% and 25%

respectively. Although that study suggested an interaction between sex and pocket

money no formal test for an interaction was provided.

Among a more recent sample of NZ Year 10 students, although those who reported

higher levels of pocket money were more likely to be daily smokers; there was not a

clear dose-response for this relationship whereby incremental increases in pocket money

were associated with increased risk (Scragg et al. 2003). These authors also

investigated the associations between parental smoking, pocket money, and daily

smoking. The amount of pocket money was measured in increments of $10 up to $50.

Compared with students who received $10 or less, students who received $50 or more

per month were more likely to report that both parents smoked and more likely to

purchase cigarettes. The authors also noted that parents who smoked were more likely

to l) give $50 or more per month to their child, 2) allow smoking in the house, and 3)

provide access to cigarettes for their children. These factors have been identified in

other sections of this review as independent risk factors for smoking. Causality in the

study reported by Scragg et al. (2003) is not clear due to the potentially complex inter

relationship between these variables, and, although the authors note that it is most likely

that parent smoking precedes adolescent smoking, causality can only be inferred using a

longitudinal design. Moreover, it is difficult to ascertain if increased levels of income

precede smoking or if smoking necessitates an increased level of disposable income.

There is another issue to be considered in investigating the association between

disposable income and tobacco use. In the Scragg et al. (2003) study participants were

asked about 'pocket money' they had received. Generally, the term pocket money

refers to a relatively small amount of money given to a child. In this way it is possible

that the question about pocket money may not be clear and may not have elicited reports

of earnings from part-time employment, for example.

Mayhew et al. (2000) reported that part-time employment was associated with higher

levels of smoking in prospective studies; however, this association did not hold for
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'higher' level studies (that is developmental studies or studies which delineated

smoking stages). It is possible that there is a gradient of risk associated with

employment for adolescents and that work intensity, the number of hours worked per

week, is an important determinant of this risk as it is logical that the number of hours

worked is also related to the number of hours exposed to work site norms and smoking

behaviour among eo-workers (Sorensen et al. 2004). Among students who worked 20

hours or more per week there was an increased frequency of daily smoking reported by

Breslin and Adlaf (2002), Valois et al. (1999) and Resnick et al. (1997). Work intensity

may also contribute to other risk factors for smoking, for example Ruscoe et al. (1996)

reported an association between students working 20 hours or more per week and lower

OPA.

McOee et al. (2002) investigated the amount of disposable income among NZ

secondary school students (Years 10 and 12) and its association with tobacco purchases.

Students from more socioeconomically advantaged (higher decile) schools reported

larger amounts of disposable income. After adjusting for sex, year, school decile, part

time employment, frequency of smoking and purchasing behaviour of class mates, the

amount of disposable income increased the odds of smoking (odds ratio 1.3). Although

included in the model, students' employment did not increase the odds of smoking.

2.8.3 Parent relationships

The influence of parent smoking has been described earlier in this thesis. Here the

relationships between students and their parents are described. Aspects of home life

were investigated by Tyas and Pederson (1998) who found evidence of associations

between family structure and smoking behaviour. These associations were confirmed

by the results from the recent HBSC study in which students from intact two-parent

families were less likely to smoke (Oriesbach 2003).

Resnick et al. (1997) reported a protective effect for strong parent-family connectedness

among students participating in the Add Health study. In that study the effect was

determined by responses to 13 items measuring closeness to parent(s), perceived caring

by parent(s), satisfaction with relationship with parent(s), and "feeling loved and wanted

by family members" (Resnick et al. 1997, pg 825). Other family level variables in the

study included measures of parent-adolescent activities, parental presence (parents
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present before/after school, at dinnertime or bedtime), parental expectations of

schooling, and a measure of 'suicide behaviours' among family members. All measures

of family connectedness, but not suicidal behaviours, were protective against current

smoking (the smoking measure was not explicitly defined) and this effect was strongest

for parental presence (increased presence of parents decreased the risk of smoking).

An interesting finding was the association between parental divorce and increased rate

of transition of smoking behaviour. Parental divorce had not featured in any of the

lower level studies reviewed by Mayhew et al. (2000). O'Bryne and colleagues (2002)

investigated if parenting style was an independent risk factor for experimentation and

initiation of tobacco use. These authors conducted a study of a relatively small number

of adolescents from 4 US schools (n =838). The authors found no association between

family dynamics and experimentation; however, decreasing scores on the family

measure were associated with increased risk of initiation. The measure of family

dynamics assessed family intimacy and autonomy with a lower score representing lower

levels of intimacy and autonomy. The study also confirmed other reports of higher

levels of family functioning being associated with increased self-efficacy to not smoke.

2.8.4 Self-concept

A cornerstone of many child and youth tobacco-use prevention programmes is the belief

that an improvement in self-concept or self-worth will create a protective barrier against

initiation of tobacco use. This belief has become pervasive and resulted in self-concept

(variously known as self-esteem, self-worth, self-confidence) being included in many

school-based tobacco prevention programmes. For example, the compulsory NZ Health

and Physical Education curriculum explicitly links "self-worth" with well-being, the NZ

D.A.R.E. programme includes improving "self-esteem" as an achievement objective,

and the NZ LET includes improving "self-concept" in its 'self-help' guide to teenagers.

These three programmes constitute the bulk of tobacco education in NZ schools

(Darling, Reeder 2003a).

Despite its pervasiveness, there appears to be a lack of clarity in defining and measuring

self-concept and this is reflected in inconsistency in the terms used to describe an

individual's perception of their self, for example: self-concept, self-esteem, and self-
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worth (Bryne 1996). Although these terms are often used interchangeably, they are also

intended to describe different attributes of self (Snow, Bruce 2003).

In a review of the literature on the relations between self-concept and smoking May

(1999) warns that both high and low levels of self-concept have been linked to smoking

behaviour. In addition, self-concept is highly contextual and a student may have a high

level of self-concept in one setting but not in the next. Furthermore, May (1999) also

asserts that moderate levels of self-concept might predict non-smoking.

Concerns about body weight (perceptions of appearance are often included in measures

of self-concept, for example, Marsh 1990) were related to both experimentation and

regular tobacco use in cross-sectional studies reviewed by Mayhew et al. (2000);

however, no findings were reported for specific measures of self-concept and smoking

behaviour. Similarly, the earlier review by Conrad et al. (1992) found contradictory

results for measures of self-concept predicting smoking, and West and Sweeting (1997)

found no association between self-concept and smoking among a cohort of Scottish

youth.

In contrast, Tyas and Pederson (1998) reported that self-concept has consistently been

associated with smoking, and distinguished between general measures of self-concept

and contextual measures (for example, home, school). In that review the authors found

a protective effect between self-concept and smoking, although it was not specified

whether high or low self-concept was protective.

A slight increase in the risk of daily smoking has been reported among girls with lower

levels of self-esteem (Crump et al. 1997). Another cross-sectional study found levels of

self-concept (physical, social, and family) decreased with smoking stage, but reported

no association between smoking stage and peer self-concept (Thornton et al. 1999).

These findings are consistent with results from a study of a small sample (n = 241) of

Australian adolescent girls, which aimed to investigate the effect of reputation

enhancement theory, self-concept, and coping strategies on tobacco use (Snow, Bruce

2003). The authors of that study reported that peer relations were not associated with

tobacco use, although other measures of self-concept (that is family, physical, and

social), were.
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The longitudinal association between low self-concept and tobacco use is tenuous.

Using prospective data from the DMHDS, McGee and Williams (2000) reported that

earlier low levels of self-concept were not predictive of later tobacco use.

2.8.5 Unsupervised time

Earlier, it was noted that increased frequency of 'parental presence' protected students

from smoking. It is likely that the reverse is also true, such that students who spend a

large amount of time in unsupervised activities are more at risk for smoking.

The literature on unsupervised time is relatively sparse - the very comprehensive review

by Tyas and Pederson (1998) briefly mentions the amount of time spent in 'self-care' as

a risk factor for smoking; however, this is not substantiated in terms of duration or type

and refers to two early studies (1989 and 1992). But these authors also include

inadequate monitoring, lack of knowledge about children's friends and poor supervision

in the review, all of which are, arguably, synonymous with unsupervised time.

However, it is unclear what conclusions can be drawn from the review, as inadequate

monitoring and lack of knowledge of friends were both risk factors, but there was

insufficient support for an association between smoking and their third factor, poor

supervtsion.

The associations between two different styles of parenting and health risk behaviours

were investigated among a small sample of US students (mean age 16 years). Students

completed the Parental Monitoring Scale which assessed " ... adolescents' perceptions of

parents' tracking and supervision of their whereabouts and activities" (Borawski et al.

2003, pg 62) and four items to measure students' perceptions of how their parents

manage their increasing requests for independence. In addition, students rated their

perception of how much their parents trusted them. Parental monitoring was associated

with lower rates of occasional or daily smoking, whereas in contrast, unsupervised time

was associated with elevated rates of smoking. The associations between parental

monitoring and unsupervised time were not significant predictors of smoking when they

were included in a multivariate model that included variables for age, sex, ethnicity, and

SES (Borawski et al. 2003).
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Hancox et al. (2004) reported an investigation that used data from the DMHDS to

examine the effect of television watching during childhood and subsequent health risk

behaviours in adulthood. Daily smoking, defined as smoking daily for at least one

month in the previous year, was positively associated with television viewing whereby

increasing time watching television was associated with increased prevalence of

smoking at age 26 years. After adjusting for socioeconomic status and parental

smoking, viewing television during childhood, adolescence, and early adulthood was a

significant risk factor for daily smoking.

2.8.6 Summary: student characteristics not influenced by the school

In this section four student characteristics and their relations with smoking have been

described. High levels of disposable income are associated with an elevated risk of

smoking. Part-time employment is also associated with increased risk, but here there

appears a critical level: 20 hours or more work per week was consistently associated

with increased risk for smoking. Connectedness with parents was protective against

smoking.

Self-concept remams a relatively controversial measure (for example, Glendinning

2002) included in many 'prevention' programmes in spite of a lack of consistent and

strong associations between it and smoking. Additionally, unlike other risk factors, it

appears that both high and low levels of self-concept increase the risk of smoking.

Finally, although minimal literature exists on the topic, it appears that unsupervised time

is associated with increased risk of smoking.



76

2.9 Summary: literature review

This chapter has presented a review of current literature on the risk and protective

factors associated with youth tobacco use. Tables 2 and 3 highlighted both the

abundance of literature related to tobacco use and the contrasting lack of literature on

protective factors. These extremes required that the literature review should focus on

current review articles for risk factors, but should not be so restricted for literature on

protective factors.

The specific lack of literature on protective factors highlights the need for further

research in this area, although the definition of what constitutes a protective factor is

often somewhat vague. In this research, protective factors have been defined as 'those

attributes that reduce the risk of smoking' (pg 19).

In the first section of this chapter, literature describing the epidemiology of tobacco use

was reviewed. There was a consensus that most adult smokers start smoking before age

18 years. The literature on age of smoking consistently reported an association between

increasing age and increased risk, similarly, the age of first starting smoking appears to

be an important predictor of later regular smoking. Differences between sexes for

measures of smoking prevalence were described. Among NZ youth, more girls than

boys smoke, particularly Maori girls. Internationally, differences among ethnic groups

were described with high prevalence usually reported for indigenous groups.

The appropriateness of using ethnicity as a descriptive variable was questioned and the

literature on the use of ethnicity in research was reviewed. It is a considerable challenge

to disentangle ethnicity and socioeconomic status, particularly for Maori in NZ, and

given that historic socioeconomic inequalities were ethnicity based it is not surprising

that the inequalities in socioeconomic status that remain today are disproportionately

shared among the ethnic groups in NZ society. Maori are over-represented in lower

socioeconomic groups. Because of the complexity of the concepts of both ethnicity and

socioeconomic status, the focus in this research has been on the potentially modifiable

factor, socioeconomic status.

Characteristics of the 'tobacco-genic' environment, in particular, access to tobacco

products (both price and availability) were reviewed. There was consensus in the
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literature that increasing the price of tobacco products deterred youth from purchasing.

However, legislation to restrict availability appeared to be only as effective as the

measures taken to enforce that legislation.

Attendance at NZ schools is compulsory for students 6-16 years and, therefore, the

school environment provides an opportunity to promote healthy behaviours to most

students. In this review three aspects of school were reviewed - health education

programmes, school environment, and school smoking policies. In spite of their

widespread application, health education programmes, alone, do not appear effective in

reducing tobacco use prevalence. However, there appears to be a role for education

programmes as a component in broader tobacco control initiatives.

The influence of the school environment on tobacco use by students was reviewed next.

A school effect had been reported by some authors where, after controlling for student

and family characteristics, there remained between school variance. The literature on

school effects is relatively new and there is a need for further research in this area.

Finally, at the school level, school smoking policies were reviewed. As with health

education, it appears that for these to be effective they need to be part of a

comprehensive tobacco control programme that includes smoke-free environments. As

with other aspects of legislation, school policies are only effective if enforced.

The inter-relations between the family level variables considered have two mam

implications. Firstly, it was difficult to isolate the effect of smoking behaviour of

siblings from that of parents and the individual student. Secondly, it emphasized the

possible benefits from smoke-free homes. Generally, parental smoking was associated

with an increased risk of students smoking, but the influence of parental smoking

appeared not to be straightforward when ethnicity was included in the analysis.

Characteristics of students that were potentially influenced by the school included

academic aspirations, beliefs and attitudes towards smoking, health knowledge, peer

relationships, and school attachment. There were obvious overlaps between these

variables. Students who had high academic aspirations and were attached to school

were less likely to smoke. The association between peer relationships and smoking was

more contentious. Some authors have argued that it was the most important predictor of



78

smoking by students; others that smoking helps predict and modify peer groupings. The

role of peers can also be positive and some authors noted that peers had acted to

influence others to not smoke.

In the final section of the review student characteristics not influenced by the school

were considered. Here, disposable income, parent relationships, self-concept and

unsupervised time were reviewed. The association between disposable income and

smoking is, in one way obvious: money is required to purchase tobacco products. Less

clear, however, is the way in which the relation between income and smoking works.

That is, does the need for tobacco drive the need for money, or, do students with high

levels of disposable income look for something on which to spend their money?

Part-time employment as a source of disposable income was reviewed. There was

evidence that students who worked for more than 20 hours per week were at higher risk

of smoking and other health risk behaviours, such as drinking alcohol. And, this may,

in part, be explained by exposure to workplace social norms and smoking behaviour

among eo-workers or to more discretionary spending power. No NZ literature was

found on the possible associations between employment, employment intensity, and

health risk behaviours such as smoking.

Relationships with parents appeared to be an important protective factor: students who

enjoyed good relationships with their parents were less likely to smoke. However, the

literature on self-concept was less consistent. It may be that self-concept differs from

most other variables in that only extremes of the measure are associated with increased

risk: it appeared that both high and low levels of self-concept were associated with

increased risk for smoking.

The amount of time students are unsupervised as a risk factor for smoking has received

little attention in the literature. One reason for this may be that it is embedded within

literature on family dynamics or family structure. The literature reviewed here found an

increased risk for smoking associated with unsupervised time.
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CHAPTER 3

Research aims and hypotheses

3.1 Introduction

Chapter 1 of this thesis highlighted the multiple negative health consequences of

cigarette smoking, both to those who smoke and those exposed to SHS. It was also

concluded that, because of the high risk of developing nicotine dependence in youth, the

difficulty of quitting, and the existing unacceptably high rates of smoking in NZ, there

was an important need to reduce the uptake of smoking among youth. In chapter 2,

particular attention was paid to reviewing the literature on factors associated with youth

smoking. The model used to organise the literature review generated a number of

hypotheses in multiple domains. This chapter sets out the research aims and hypotheses

which were guided by that review and, in turn, guided the analysis of variables

described in later chapters of this thesis.

3.2 Research aims

The overall aim of this research was to identify school and personal factors associated

with secondary school students smoking. The specific research objectives included:

a) To identify factors at the personal, family, peer, school and 'tobacco-genic'

environment levels which were associated with regular and established cigarette

smoking;

b) To describe for NZ secondary schools:

1. The extent of smoke-free policy implementation;

11. The characteristics of health education programmes related to cigarette

smoking;

c) To evaluate the relations between cigarette smoking among NZ secondary school

students and:

1. Potential protective factors;

11. Smoke-free policies and practices;

111. Health education programmes that included information about tobacco.
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3.3 Hypotheses

As the reviews in chapter 2 demonstrated, many factors are known to be positively

associated with an increased risk for cigarette smoking among school age youth. It was

also hypothesised that protective factors would exist at several levels: from the distal

influence of social and public policies through proximal factors such as family and peer

relationships, to personal characteristics. The hypotheses proposed in this research are

presented according to the model, below, from chapter 2 (Figure 1).

SCHOOL

Health education
School environment

School smoking policy

STUDENT

Academic aspirations
Beliefs & attitudes
Health knowledge
Peer relationships
School attachment

'TOBACCO-GENIC'
ENVIRONMENT

Cost
Legislation

SMOKING

FAMILY

Parental smoking
Sibling smoking
Exposure to SHS

STUDENT

Sex
Ethnicity

Disposable income
Parent relationships

Self-concept
Unsupervised time

Figure 1: Proposed associations of family, school, and 'tobacco-genic' environment variables with
cigarette smoking

The associations between smoking and some of the demographic variables reviewed in

chapter 2 differed between subgroups, for example, smoking prevalence varied by sex

and age. For the non-modifiable demographic variables of age, sex, and ethnicity, the

prevalence of smoking will be presented. It is of value, however, to describe these

subgroups for appropriate targeting of interventions and programmes and monitoring of

changes in prevalence.

3.3.1 'Tobacco-genic' environment

Behind many social interventions lies the premise that public policies can have a

positive impact on the health behaviour of individuals. Raising the price of cigarettes,

through tobacco tax increases, with the aim of decreasing tobacco consumption is one

example of a national or governmental approach. Other examples include statutory
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restrictions on purchasing tobacco products, restrictions on tobacco advertising, and

increasing the size of health warnings on cigarette packets.

To measure the impact that such interventions may have on tobacco use would require

the use of a longitudinal research design rather than the one which was employed here.

It is, therefore, not possible to report on associations between price changes through

increased tax, for example, and the youth purchasing behaviour reported here.

Nevertheless, when considering whether the environment is 'tobacco-genic' that is, how

supportive the environment is of smoking, the current study will report on the

implementation and enforcement of policy, specifically with respect to access to

tobacco products by people younger than 18 years of age (the minimum age for legal

purchase of tobacco in NZ) and the prevalence of media references to tobacco products

throughout the study periods.

3.3.2 School characteristics

The literature review suggests that the way in which schools ensure consistency

between health education, school smoking policy and sanctions against students caught

smoking may affect student smoking behaviour and attitudes. At the school level,

therefore, it was hypothesised:

Hypothesis 1:

that schools which provide totally smoke-free environments, clear and consistent

guidelines and sanctions against students caught smoking, will have lower

smoking prevalence rates.

The literature review found no association between health education about tobacco use

and smoking behaviour. Nevertheless, it was considered that any inconsistency, for

example teaching about the harmful effects of tobacco while allowing school staff to

smoke at school, would prove a risk factor for student smoking. Accordingly, it was

hypothesised:

Hypothesis 2:

that consistency between health education and school smoking policy, in

particular, not allowing smoking within the school environment, has a protective

effect by reducing student smoking prevalence.
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3.3.3 Family characteristics

The review (chapter 2) identified some family level factors which were potentially

protective against youth tobacco use. Young people who lived in social contexts where

smoking among relatives was the norm, and who were exposed to SHS at home would

be more likely to smoke. Therefore it was hypothesised:

Hypothesis 3:

that students with family members who smoked, and, who were exposed to SHS

at home, would be more likely to smoke cigarettes than students with family

members who did not smoke and who were not exposed to SHS at home.

Household rules at either extreme of the regulatory continuum, either overly

authoritarian or libertarian, have been associated with negative health outcomes.

Furthermore, the permissiveness of the home environment will influence whether a

young person smokes and it was hypothesised:

Hypothesis 4:

that among school students who smoke, those who do not usually smoke at home

will smoke less frequently, overall, than those who usually smoke at home.

In the reviewed literature the amount of time spent unsupervised was associated with an

increased risk of smoking, therefore it was hypothesised:

Hypothesis 5:

that students who report frequent episodes of unsupervised time will be more

likely to smoke daily.

The literature suggests that weak relationships with parents or caregivers are associated

with poorer health outcomes. The style of relationships with parents is, therefore,

potentially a risk factor for tobacco smoking, thus it was hypothesised:

Hypothesis 6:

that secondary school students who report weak relationships with their parents

or caregivers will be more likely to smoke tobacco.

3.3.4 Student characteristics potentially influenced by school

The literature on the association of connectedness to school, low academic achievement

and few academic aspirations with negative health outcomes suggested students who

report weak connectedness to school were at greater risk for tobacco smoking. It was,

therefore, postulated:



83

Hvpothesis 7:

that students who report low perceived academic achievement will have higher

rates ofsmoking than those who report higher perceived academic achievement

Furthermore, student connectedness to school can be estimated by the intention of

students to remain at school beyond the age that is legally required:

Hvpothesis 8:

that students who intend to remain at school until Year 13 will have lower rates

ofsmoking than those who intend leaving school earlier.

The associations between the attitudes a young person had towards tobacco and their

smoking behaviour are tested in Hypothesis 9:

Hypothesis 9:

that students who hold positive or ambivalent attitudes towards smoking will be

at more risk ofdaily smoking

Conversely, the associations between knowledge of the negative health effects of

tobacco and smoking behaviour are tested:

Hypothesis 10:

that students who know the negative health effects of tobacco will be at less risk

ofdaily smoking than those who are either ambivalent towards tobacco harm or

who believe smoking is not harmful.

Friendships and relations with peers are an integral part of adolescent development that

can influence behaviour in either a pro-social or anti-social direction. Given the

potential protective effect of strong peer relationships it was hypothesised:

Hypothesis 11:

that strong, perceived peer relationships in conjunction with strong, positive

parent relationships, will be associated with both decreased prevalence and

reducedfrequency ofcigarette smoking

Conversely it is plausible that strong peer relations, do not compensate for poor

relations with parents such:

Hypothesis 12:

that strong, perceived peer relationships in the absence of strong, positive

parent relationships, will be associated with both increased prevalence and

frequency ofcigarette smoking.



84

The effect of students' influence on the smoking behaviour of their peers is beyond the

scope of this research, nevertheless, the frequency with which students report trying to

influence others not to smoke will be reported.

3.3.5 Student characteristics not influenced by school

The review in chapter 2 identified that low levels of self-concept were potential

personal protective factors. To investigate the association between these personal level

factors and cigarette smoking, it was hypothesised:

Hypothesis 13:

that students who report lower levels of self-concept will be more likely to

smoke daily than those who report higher levels.

Similarly, the amount of disposable income a student has is associated with increased

risk of smoking. To investigate the association between smoking, disposable income,

and income source, it was hypothesised:

Hypothesis 14:

that students who report the highest levels of disposable income will be at

greater risk ofsmoking than students who have less disposable income.

In addition to connectedness to school, it is likely that a strong sense of attachment to

community will be protective against cigarette smoking. Attachment to community has

been evaluated in other studies using measures such as involvement in community

activities and attendance at church. It was, therefore, hypothesised that:

Hypothesis 15:

that visiting a place ofworship, will be associated with lower rates of smoking

among secondary school students.

3.3.6 Multilevel models

To investigate the effects of factors (risk or protective) on youth smoking behaviour the

literature suggests that multiple contexts should be examined. It is hypothesised:

Hypothesis 16:

that protective and risk factors will remain after adjusting for multiple contexts

(school, family and student characteristics)

The following chapters will outline the methods used 111 this research project, the

analyses conducted and results obtained.
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CHAPTER 4

Method

4.1 Introduction

This chapter provides an overview of the methods used in both the 2002 Youth

Lifestyle Study (YLS) (section 4.2) and the complementary School Smoking Policy

Survey (SSPS) (section 4.5). The YLS was administered by the BSC, an agency which

was established under the SFE Act, 1990 "to promote health and to encourage healthy

lifestyles" (SFE Act 1990 No 108, s (44» initially through replacing tobacco

sponsorship. The BSC is required to evaluate its smoke-free youth initiatives, which it

does through biennial school based surveys of the tobacco smoking knowledge,

behaviours and attitudes of young people in NZ (the YLS surveys form part of this

evaluation). The 2002 YLS was based on a self-report questionnaire for secondary

school students in Years 10 and 12 administered during school class time.

The SSPS was a mail survey of tobacco smoking policy and education practices

completed by a member of the school staff: usually the school principal or health

teacher. The SSPS was first designed and carried out in 2002, as part of the research

described here.

The researcher was involved in the design of the 2002 YLS questionnaire and methods,

including the piloting of the YLS 2002 questionnaire and methods, and the sample

selection procedures. The SSPS was designed, implemented and analysed by the

researcher.

The same schools participated in both the YLS and the SSPS.

4.2 The Youth Lifestyle Study

4.2.1 Ethical approval

Ethical approval was sought under the University of Otago procedures for the thesis

research: specifically, the SSPS, piloting of the YLS, and analysis of the YLS by the

researcher (see Appendix B). The YLS 2002 was conducted by a market research

company (NFO Research) under contract to the BSC. Both groups practice under a
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market research code of ethics so their survey does not require formal Ethics Committee

approval. As the questionnaires were anonymous and did not contain any potentially

identifiable, confidential, personal or medical information, this practice was consistent

with the National Standards for Ethics Committees (National Advisory Committee on

Health and Disability Services Ethics 1996). All interviewers were trained by NFO

Research and were required to sign a privacy agreement prior to the commencement of

data collection.

School principals were approached and their school was invited to participate in the

YLS. The HSC offered schools an incentive to participate (a gift of basketballs), but

this was not considered to be likely to exert undue influence.

4.2.2 An overview of the 2002 YLS survey

The greater part of the 2002 YLS questionnaire consisted of items designed to elicit

information about cigarette smoking behaviours, knowledge, and attitudes (Appendix

C). The YLS questionnaire also included sections which related to HSC programme

evaluation, for example, questions regarding awareness and use of smokefree 'products'

such as the 'Lungfish' website (http://www.lungfish.co.nz). The YLS incorporated key

measures from, and used methods compatible with the international GYTS. This meant

that data obtained from the YLS were internationally comparable with other studies

(Darling et al. 2004).

The key aims of the YLS were to monitor both the use of tobacco products by youth and

youth knowledge about, and attitudes to, tobacco use. In addition, the surveys measured

the exposure of young people to SHS at home; assessed the impact of prevention

programmes, such as those that aimed to restrict under-age access to tobacco products;

and assessed exposure to school-based education about tobacco; awareness of national

programmes that aim to de-normalize tobacco use; and smoking cessation behaviour.

4.2.3 Sample selection

A list of all NZ schools was obtained from the Ministry of Education along with some

information about schools in NZ which included details of the roll size, ethnic

composition, and socio-economic decile rating of each school. The list is updated in

March and July each year (McGeough 2001), but is not available until May and
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September, respectively. The July 2001 list was, therefore, the most recent list at the

time when schools were selected at the beginning of May 2002.

Students in the 2002 survey were selected using multi-stage cluster sampling of New

Zealand schools. Stage one involved the selection of six geographical regions from the

Territorial Authorities of the North Island (Figure 3) and South Island (Figure 4), to

represent rural and urban, and North and South Island, New Zealand.
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Figure 3: Territorial authorities: NZ North Island (Statistics New Zealand 2005a)
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Figure 4: Territorial authorities: NZ South Island (Statistics New Zealand 2005b)
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These geographical regions comprised many smaller territorial authorities, defined by

Statistics New Zealand as a "community of interest" (Statistics New Zealand 2005c).

For the six regions 20 territorial authorities were selected based on their proximity to

major urban centres (Table 6).

Table 6: Geographical regions, territorial authorities, number of eligible schools, and participating

schools 2002 YLS

Geographical Selected Territorial Number of Number of Number of

Region Authorities Eligible Participating Participating

Schools Schools (May) Schools

(October)

Auckland Auckland City, Manukau City 63 13 2

Waikato Hamilton City, Waikato District, 30 12 2

Matamata-Piako District, South

Waikato, Waipa District

East Coast / Hawkes Gisborne District, Hastings 30 12

Bay District, Napier City

Wellington Upper Hutt City, Lower Hutt 33 11

City, Porirua City, Wellington

City

Christchurch Waimakariri District, 36 12 2

Christchurch City, Selwyn

District

Dunedin Central Otago District, Dunedin 23 12 21

City, Invercargill City

Totals 215 72 10
1

lane school was revisited to survey Year 10 students as the Year 10 students were omitted from the May

survey

In the second stage of the sampling procedure schools were randomly selected from

within the territorial areas selected from each region

The national framework for the survey, and the need to maintain consistently high data

quality, required multiple interviewers to visit all schools within a narrow timeframe.

For this reason territorial authorities were selected to reduce the costs associated with

interviewer recruitment, training, and travel. All state and state integrated secondary or
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composite schools within the selected geographical regions were eligible for inclusion

in the study (n = 215).

Finally, Year 10 and 12 classes were randomly selected from within each school.

Participating schools were asked to provide a list of classes so that the interviewer could

randomly select classes to participate in the study.

4.2.4 Sample size and recruitment

An evaluation of the HSC smoke-free programmes required a sample Size of

approximately 2,500 Year 10 students and 1,200 Year 12 students (Reeder, Waa,

Scragg 2000). Based on an average class size of 25 students, 18 Year 10 classes, and 9

Year 12 classes per region were, therefore, required. As it was not possible to recruit 27

schools from each region, (for example, there were only 23 eligible schools in the

Dunedin region) 12 schools were recruited from each region. To recruit the desired

number of school classes from each school year, schools were allocated a number from

1 to 12: these numbers corresponded with the allocation of classes shown in Table 7.

Table 7: Allocation of classes to schools for each region

School Number

1 2 3 4 5 6 7 8 9 10 11 12 TOTAL

Number of Year 10 classes 2 2 2 2 2 2 18

Number of Year 12 classes 1 1 0 0 0 9

To ensure the random selection of schools, the following process was employed for the

initial (May/June) survey. Up to twenty-five eligible schools were randomly selected

from each region. The order in which they were selected was maintained by numbering

these schools 1 to 25 in the order in which they were selected. The contracted recruiters

contacted each of the first 12 schools and invited participation in the study. If a school

declined participation, the next consecutive school (after 12) was approached. This

process was repeated until 12 schools had been selected.

An additional school was recruited for the Auckland region due to the small class size in

one participating school. Due to difficulties recruiting schools in the Wellington region

only eleven schools were recruited.
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The study was conducted between 27 May - 14 June, and 4 - 22 November 2002. The

first period coincided with industrial action by NZ secondary school teachers and

extreme weather conditions (snow and flooding) which resulted in the closure of some

participating schools. Therefore, because of high student absences (2: 30%) in some

schools for the first survey, 10 new schools were surveyed in November 2002.

To recruit the 10 additional schools in November 2002, a list of eligible schools was

compiled by the researcher and schools which participated in the earlier study or had

fewer than 40 students in year 10 and 20 students in year 12 were excluded. Randomly

generated numbers were allocated to each school within the six geographical regions.

Schools were selected by lowest number and were invited to participate in the study;

additional schools were selected to replace schools which declined to participate. Two

schools were approached to be re-surveyed, however one school declined. These

schools had participated in the earlier survey; however, no year 10 classes had been

surveyed at that time.

4.3 The YLS: Procedures

4.3.1 Development of the YLS questionnaire

The YLS questionnaire (Appendix C) was developed in collaboration with the HSC.

The pilot study was conducted by the researcher in March 2002. The pilot

questionnaire included additional questions (to those used in 2000), modifications to

core questions, and the addition of the entire Self Description Questionnaire I (SDQ I;

Marsh 1990).

4.3.2 The YLS pilot study

Schools chosen for the pilot study were outside of the geographical regions selected for

the study proper. They were co-educational and were able to provide both a year 10 and

year 12 class of an appropriate size (that is, 20 to 25 students per class).

Initial approaches were made by telephone to school principals, if a principal was

unavailable then the deputy principal was approached. If neither the principal nor

deputy principal were available, then arrangements were made to telephone again later.

Thirteen schools were contacted by the researcher and invited to participate in the pilot
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study. One school refused outright, claiming involvement in "too much research", afurther school required Board of Trustees' approval for research involving students.Nine of the remaining schools were unavailable that is, neither the principal nor thedeputy principal was available when the school was contacted. Two schools agreed toparticipate; but one was not available until mid-April and would therefore not fit withinthe required timeframe.

Confirmation of the pilot school's involvement was made by way of a letter from theHSC. This was followed by another telephone call confirming both the date and thetime of the study. The researcher and an observer from the market research companyadministered the pilot survey on 27 March 2002 (see Appendix D).

The self-report questionnaire was amended in response to issues identified in the pilotstudy (Appendix E).

4.3.3 Conducting the YLS
For the May 2002 survey, all eligible schools were sent a letter from the HSC outliningthe rationale for the YLS and advising the schools that they would be contacted by amember of the market research company (Appendix F). This differed from theNovember 2002 recruitment, where only schools selected were sent a letter regardingthe study and requesting participation (Appendix G). Following the letter, schools werecontacted by telephone and invited to participate. Initially either the principal or theprincipal's personal assistant was contacted. Schools which agreed to participate wereasked to nominate a contact person for the survey.

Over the two survey periods, trained interviewers attended the selected schools andadministered the YLS. Interviewers received standard training from the contractor inthe administration of the questionnaire. As in the case of the pilot study, classes weretold that the study was a survey of youth lifestyle; students were asked to complete thequestionnaire as honestly as possible, to ask for assistance if it was required, and tonotify the interviewer when the questionnaire was completed. Interviewers checkedeach questionnaire for completion and students were asked to complete any questionswhere answers had been omitted, or clarify responses where more than one answer hadbeen selected (and the question required only one answer). Completed questionnaires
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were sent by courier for data entry by the research company along with 'cover sheets'

describing school and class details.

4.4 YLS 2002 questionnaire and measures

The survey questionnaire comprised five distinct sections (see Appendix C). In addition,

school data were collected at the time each school was surveyed. The school data and

five sections of the YLS were as follows:

4.4.1 School data

Two types of school data were obtained: standard information from the Ministry of

Education and additional data obtained by the contractor.

Data provided by the Ministry of Education included:

1) The school roll size, that is, the number of students enrolled at each school;

2) The school decile. The calculation of school decile is performed nationally

by the Ministry of Education. Based on Census 1996 and school data, decile

calculations include household income, parental qualifications, and the

proportion of students who identify as Maori and Pacific Island people. And,

3) The school composition: year 7-13 schools provide intermediate and

secondary level education, year 9-13 schools provide only secondary education,

and composite schools provide primary, intermediate and secondary education.

Data obtained by the contractor at the time of the survey included:

1) Class size: the number of students surveyed and the number of students

absent from the class, at the time the survey was administered, were recorded;

and,

2) The smoke-free status of the school.

4.4.2 Self-report questionnaire

Section 1.' 'About you' (questions 1-7)

Students were asked to record demographic details including sex, age, and ethnicity.

Self-reported ethnicity followed guidelines provided by Statistics New Zealand whereby

ethnicity was defined as " ... self-perceived and people can belong to more than one
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ethnic group." (Allan 2001, p3). Students were instructed to select as many ethnic

groups as applied to them. Analysis of ethnicity data followed the classification system

supplied by Statistics New Zealand and applied to Census 2001 data (Allan 2001).

In the remainder of this section of the questionnaire, students were asked "About how

much money do you personally spend each week?" Response categories of up to $10,

then $10 intervals to $50, and, over $50, were provided. The source of spending money

was investigated by asking "where do you get your money from?" The response

categories were: friend, grandparent, part-time job, parent / guardian, sister / brother,

and, other relative. For the final question on spending students were asked "Please

think about all the money you spent last week, how many dollars did you spend on... ".

The options for responses were arranged alphabetically: alcohol, cell phones / text

messaging, cigarettes, clothes, fast food, gambling, going out, music, savings, school

lunches, snack food, and transport. A default response option was provided for students

who did not spend any money in the week prior to the survey. The final question in this

section asked students: "when do you plan to leave school?" with response categories

for after the fourth form (Year 10), fifth form (Year 11), sixth form (Year 12), seventh

form (Year 13) and a default category of "I'm not sure when I' llleave school yet".

Section 2: 'Your interests' (questions 8-14)

Interest and participation in sport and cultural activities were included in this section of

the questionnaire. Students were asked to differentiate between interest and actual

participation in 18 popular sport and physical recreation activities listed (Richards, et al.

2004; Appendix H). Students were also asked if they had ever been onto a Marae

(traditional Maori meeting place), and the frequency with which they had attended a

variety of activities. The activity list included some items that, plausibly, may be

protective against smoking, for example, attending either a Marae or a place of worship,

and others that may increase risk for example, frequenting an amusement arcade or

skate park.

Section 3: 'You and the media' (questions 15-25)

Questions about the media related to personal access to and use of the Internet,

magazines, newspapers, and radio. Questions about the Internet were designed to assess

how frequently young people used the Internet to obtain either general or more specific
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health information (Borzekowski, Rickert 2001). Students were asked "where do you

use the Internet?" with response options that included school, home, at a friend's house,

cyber-cafe, and at a library. A default option was provided for students who did not use

the Internet. To measure the use of the Internet for health information students were

asked "Have you ever used the Internet to obtain general health information for your

own use (for example, exercise, nutrition, or other lifestyle information?" Similarly, the

measure of specific health information asked: "Have you ever used the Internet for a

specific health issue (for example, infection, injury, emotional problem)?" (Darling,

Reeder 2004b).

Section 4: 'About smoking' (questions 26-55)

Questions about cigarette smoking were modified from the 2000 YLS to make them

more consistent with the GYTS. The rationale for the changes are provided in

Appendix F. Specifically, in this section data were collected on whether the students

had ever smoked ("Have you ever smoked a cigarette, even just a few puffs?"), and

when they began smoking: "How old were you when you first tried a cigarette?" Two

of the key outcome measures were current frequency ("How often do you smoke

now?") and quantity ("During the last 30 days (one month), on the days you smoked,

how many cigarettes did you usually smoke?"). Measures of nicotine dependence

included: "Do you ever feel like having a cigarette first thing in the morning?" and "Do

you smoke before school?" Information about access to tobacco products was obtained

through: 1) a general question ("In the last 30 days (one month) how did you usually get

your own cigarettes"); and, 2) questions specifically about commercial purchases

("Which places did you buy cigarettes from in the last 30 days (one month))"; "When

you bought, or tried to buy cigarettes, in a store during the last 30 days (one month),

were you ever asked to show proof of age"; "In the last 30 days (one month) has

anybody refused to sell you cigarettes because of your age?"), and tobacco brand loyalty

("During the past 30 days (one month) what brand of cigarettes did you usually smoke")

for which a list of 11 common brands was provided along with the default response

options: "I did not smoke cigarettes during the past 30 days (one month)"; "no usual

brand"; "other"; and "I smoke roll your own cigarettes".

Items were included in the questionnaire to assess knowledge about tobacco use, these

included a question about the impact of smoking on body weight ("If you stopped
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smoking do you think you would... lose weight... gain weight), general health

questions (for example, "Do you think cigarette smoking is harmful to your health", and

"Do you think smoke from other people's cigarettes is harmful to you"). Similarly,

knowledge and behaviour related to smoking cessation were examined, for example:

"Once someone has started smoking, do you think it would be difficult to quit?", and

"During the past year (12 months) have you ever tried to stop smoking cigarettes?"

Other questions were used to measure students' intention and susceptibility to smoking:

"At any time during the next year (12 months) do you think you will smoke a

cigarette?", "If one of your best friends offered you a cigarette, would you smoke it?",

and "Do you think you will be smoking cigarettes 5 years from now?" Students were

asked to record their approval, or disapproval of smoking ("Do you approve or

disapprove of people your age smoking cigarettes"), and whether "In the last year, have

you said or done anything to influence whether other people: do not smoke or smoke".

Finally, smoking by significant others ("Which of the following people smoke?") and

exposure to SHS ("During the past 7 days, on how many days have people smoked

around you in your home?") was recorded.

Section 5: 'Your thoughts' (questions 56-76)

In addition to asking students about their awareness of the use of Smokefree "branding"

(questions 56-59), this section included the entire Self-Description Questionnaire I

(SDQ I; Marsh, 1990). The SDQ I comprises eight subscales, namely: physical ability,

physical appearance, parent relations, peer relations, maths ability, reading ability,

general school ability, and general self-concept. Each subscale was made up of eight

items, for example: "I enjoy sports and games" (physical abilities), and "I am popular

with kids my own age" (peer relations) for which the student selected the most

appropriate answer: false, mostly false, sometimes false / sometimes true, mostly true,

and true. The general-self subscale, derived from the Rosenberg self-esteem scale, was

an addition to the SDQ I to meet theoretical needs for a "relatively unidimensional,

superordinate scale" (Marsh, 1990, p41) and to allow comparison with other measures

of self-concept, for example, Rosenberg and Harter (Marsh, 1990).
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4.5 The 2002 School Smoking Policy Survey (SS PS)

4.5.1 Ethical approval

The SSPS was designed to supplement the 2002 YLS and was added by the researcher

to obtain information about school policy and practices regarding: 1) sanctions for

students caught smoking, 2) the provision of education about tobacco use, and 3) access

to cessation services. As such, the SSPS did not form part of the ongoing monitoring

conducted by the HSC and was not conducted under the auspices of the HSC's code of

ethics. An application for ethical approval of the SSPS was made to the Department of

Preventive and Social Medicine and subsequently granted (Appendix B).

4.5.2 An overview of the SSPS

An earlier study of NZ primary and intermediate schools had reported variable

compliance with existing smoke-free legislation, and inconsistency in the smoke-free

status of schools (Reeder, Glasgow 2000). As described in earlier chapters, consistency

between the school environment and health promoting messages are considered to be

vital for the success of smoke-free efforts. The SSPS was used to gauge support among

school staff for the, then, proposed changes to SFE Act 1990 to make all schools totally

smoke-free in buildings and grounds, at all times l
.

4.5.3 Sample

The relation between the two surveys is shown in Figure 5. This design made it

possible to link school level variables with information from the students.

1 Implemented from January 2004.
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Random selection of
secondary schools

-.
Schools invited to
participate in the YLS

-.
82 schools participating in the
YLS invited to participate in the
SSPS

<.
I 81 schools participated in SSPS

Figure 5: The association of the SSPS with the YLS

4.6 The SSPS procedures

4.6.1 Development of the SSPS

The study conducted by Reeder and Glasgow (2000) provided a framework for the

SSPS. That earlier study focused on school smoke-free policies and the staff

perceptions of proposed changes to the smoke-free legislation. Students attending these

schools were younger than the students in the current study so the survey questionnaire

for staff was modified for the SSPS. The development of the questionnaire was based

on the Global School Personnel Survey (GSPS), a survey of tobacco use by school staff

and school policies and programmes related to tobacco use (Sinha et al. 2002). The

GSPS is carried out in conjunction with the GYTS.

4.6.2 The SSPS pilot study

The SSPS was completed by the acting deputy principal at the pilot study school. There

appeared to be no difficulty in completing the survey, however, the addition of the same

Smokefree and Auahi Kore categories from the YLS clarified question 4 ("Has your

school participated in any Smokefree and / or Auahi Kore events in the last year (12

months )7").
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4.6.3 Conducting the SSPS

The SSPS questionnaires, enclosed in an envelope, were addressed to the school contact

person and sent by courier to the co-ordinating interviewers. The SSPS questionnaire

was taken to the schools and given to the school contact person on the day that the YLS

was administered. For seven schools, the SSPS and a covering letter were mailed

directly to the contact person by the researcher because of delays in receiving the lists of

schools from the central office of the contractor (for five schools), and, for two schools,

because road closure due to snow prevented the SSPS reaching the interviewer on time.

In order to achieve a high response rate for the SSPS, the researcher, Helen Darling,

followed up non-responding schools at two-weekly intervals (May / June 2002) and

weekly (November 2002) using a variety of strategies. Schools were followed up

sooner in November due to the impending Christmas holiday closure. In the first

instance, a covering letter outlining the purpose of the study and requesting participation

in the SSPS was mailed to the school contact person, along with a replacement copy of

the SSPS and a reply paid envelope (see Appendix I). Schools that did not respond to

the first reminder were emailed and a copy of the SSPS was attached to the email, along

with a personalized letter. A further letter, survey and envelope were mailed to the

contact person of those schools which had still not responded. In this instance the

survey was printed on different coloured paper. One school required a further email

requesting participation. Schools were invited to respond electronically via email, fax,

or post responses to the researcher.

4.6.4 SSPS measures

The SSPS (Appendix J) comprised 18 questions in two sections. The first section,

based on the earlier study of primary and intermediate schools (Reeder, Glasgow 2000),

contained five questions about school smoke-free policies and practices ("Does your

school have a current written policy on smoking in the school?", "If yes: is the policy on

display, for example, in the staff room", "Some schools have become totally smoke-free

in all school buildings. Has your school done this?", "Some schools have become

totally smoke-free both on all school grounds and in all school buildings. Has your

school done this?", and, "Do you think your school staff would support government

legislation making all schools totally smoke-free in buildings and grounds?").
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The second section of the survey included questions about health promotion within the

school, participation in specific smoke-free activities, access to cessation programmes

and sanctions imposed on students caught smoking at school. First, the availability of

health education about tobacco was established: "Is health education about cigarette

smoking given in your school?", if the staff member responded 'yes', a further question

asked if education about cigarette smoking was provided as a separate topic, or, if it was

incorporated into other areas of the curriculum. NZ schools use external providers for

delivery of some curriculum components. The respondent was asked: "Does your

school take part in external programmes that involve education about cigarette smoking

from organizations outside the school", if the response was 'yes' the respondent was

asked to specify both the name of the programme and the student year that was

involved.

Second, staff members were asked if students could access general health information

or advice at school and if the school had participated in any Smokefree or Auahi Kore

events in the preceding year.

Third, to investigate the way in which schools dealt with students who were caught

smoking at school, school staff were asked "if students are found smoking in school

grounds or buildings are they subject to any sanctions?", 'yes' responses included a

request for details of sanctions. Similarly, school staff were asked if cessation

programmes were offered for students, and, if so, the programmes that were offered and

for which school years.

Finally, respondents were asked to indicate how many students were absent on the day

of the study.

4.7 Popular media

It is beyond the scope of this research project to examine the impact of NZ media on

youth perceptions and knowledge of tobacco use. However, it is likely that among the

students who completed the 2002 YLS many were aware of some of the issues and

political debate that accompanied the parliamentary Health Select Committee review of

proposed changes to the SFE Act.



102

To allow comment on the possible influences of popular press on responses to the YLS

or SSPS, it was considered prudent to monitor the reporting of tobacco related issues in

the popular press throughout the study period.

Daily internet searches of NZ print media (INL newspapers, NZ Herald, Fairfax

publishers) and one NZ internet news website (www.xtra.co.nz) were conducted using

the key word searches: 'tobacco', 'nicotine', 'cigarette', and 'smoke', throughout both

survey periods, commencing one month before and concluding at the end of each data

collection period. All tobacco-related articles were collected and details entered into a

database. In total 38 tobacco-related articles were collected throughout the survey

periods.

4.8 Tobacco products

At the beginning of May 2002 the researcher conducted a survey of the price of tobacco

products at supermarkets and dairies in Dunedin, NZ. Prices for each of the tobacco

brands listed in the YLS were collected and an average price per cigarette calculated for

each brand.

To allow companson between tailor-made cigarettes and roll-your-own tobacco,

cigarettes from three different tailor made cigarette brands (4 cigarettes for each brand)

were weighed at a forensic laboratory and the average weight used to calculate the

number of cigarette-tobacco-equivalent roll-your-own cigarettes from a 30g package of

tobacco (Appendix K).

4.9 Statistical analysis

4.9.1 Introduction

The data collection methods described above resulted in a considerable number of

explanatory variables and one main outcome variable - the student's current smoking

status.

The statistical package STATA (Stata Corporation 2003) was used to carry out most of

the data analysis in this thesis. The YLS survey was analysed as a survey using the
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survey procedures, with region as the strata and the school as the primary sampling unit

(PSU). Probability weights were assigned at the individual student level and were

calculated from the total number of students sampled in each geographic region (by

school year) to the total number of students registered in that region (by school year).

The reciprocal value was taken as the data weight (Carlin, Hocking 1999).

Using the weights meant that the analysis provided estimates that applied to the whole

population. Because schools were the PSU, the individuals within schools were not

independent in the statistical sense. By adjusting the standard errors, the survey

commands also provided the correct confidence intervals and p-values. The first part of

the analysis estimated the prevalence of smoking among youth in males and females,

Years 10 and 12, different ethnic groups, and schools in different decile bands using the

procedure 'svytab'.

Logistic regression was used for much of the rest of the analyses to examme the

association between the binary variable daily smoking, and factors related to

neighbourhood, school and family. The survey procedures use an F-test to test for the

statistical significance of the model, or the overall effect of a variable requiring several

indicator variables. A t-test was used to compare different categories of the variables

with the reference category in logistic regression. To be included in the analysis,

complete data had to be available for the sex, age, and smoking status variables and the

student absence rate had to be less than 30% of students. This meant that full data were

not available for 2 schools. Despite this, the survey commands in STATA are set up to

use the weights for all 82 schools. The results are presented as odds ratios (OR) and

95% confidence intervals (Cl) and in each logistic regression model the explanatory

variables was adjusted for sex, school year, and school decile. Interactions with these

variables as well as a limited number of other interactions were also considered. A

stringent p-value of <0.0 1 was used to test for their significance. All the results relating

to individuals are based on the weighted sample.

Descriptive statistics are presented for the SSPS. The effect of school decile and policy

on the prevalence of any smoking, daily smoking and smoking at school was then

examined using negative binomial regression. The outcome variable was the number of

smokers in each school. The number of pupils in each school was used as the exposure
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variable or denominator. The results are presented as relative risks (RR) and 95% Cls.

This analysis was based on data from 63 schools.

4.9.2 Multilevel models

Multilevel logistic regression analysis was used following the procedures outlined by

West et al. (2004) to examine regional and school differences as well as individual

differences more explicitly. The data were fitted with the package MLWiN (Rasbach et

al. 1999) and the proportions of variance attributable to region and school were

estimated. The ratio of the estimated variance to its standard error was used to test the

significance of each variance component by comparing it with 1.64, the z-value for a

one sided test at the 5% level. The intraclass correlation (ICC) was used to estimate the

proportion of the total variance between individuals that was attributable to school

factors. Finally an OR providing an indication of the differences in smoking

attributable to school factors was estimated by comparing the bottom (2.5th centile) and

top (97.5th centile), the OR being exponential of 2 x 1.96 x square root of the school

variance. Models examining the effect of school and student characteristics, family and

personal characteristics, and finally a combined model were fitted using cases with

complete data from six regions and 80 schools. A supplementary analysis to consider

school policy variables as additional explanatory variables was based on 63 schools.

4.9.3 Missing values.

Because of the way the questionnaire was designed and procedures followed in schools

there were relatively few missing values for most variables. In some cases where the

missing values were fewer than 20 the missing values were recoded to the reference

category and included in the analysis using the STATA survey procedures. This is a

conservative procedure which would work in favour of the null hypotheses. The self

concept questionnaire had a large number of missing cases; indicator variables were

constructed for the missing values for them and included in a final multilevel model.
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CHAPTERS

Results: descriptive epidemiology

5.1 Introduction

This chapter presents the response rates at the school level and for student

characteristics. Then, key student demographic characteristics (sex, school year,

ethnicity, and decile of school attended) are presented, followed by analyses of the

associations between these variables and the age when smoking first started; current

smoking frequency; location where smoking occurs; and, smoking cessation beliefs and

behaviours.

5.2 Response rate: YLS

In order to recruit the 72 schools that agreed to participate in May 2002, 127 schools

were contacted (response rate 56.7%). The reasons given for refusal by the non

participating schools are presented in Table 8.

Table 8: Reasons given by schools for not participating in the May 2002 YLS survey (n = 55)

Reasons for not participating n Percentage l

Participation in other surveys 30 54.5

Academic commitments 16 29.1

Too busy 15 27.3

Administrative reasons (including industrial action by school staft) 9 16.4

No reason given 6 10.9

ITwenty-three schools provided more than one reason for not participating

Of a further 14 schools approached in October 10 agreed to participate (response rate

71%). Overall, therefore, 82 schools participated.

5.2.1 Response characteristics

Most (70.7%, n = 58) of the participating schools were Year 9-13 schools, the

remainder were Year 7-13 schools (19.5%, n = 16) and composite schools (9.8%, n =

8). Nationally, 51.9% of schools are Year 9-13, 19.5% Year 7-13, and 28.6% are

composite schools. A goodness of fit test showed that the sample was under

representative of composite schools and over-representative of year 9-13 schools (p <

0.001).
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The decile rating for participating schools is presented in Figure 6. Most participants

attended co-educational schools (n = 56 schools), with the remainder attending either

girls schools (n = 13) or boys schools (n = 13).

School deciles were categorised into three bands for the analyses in this research, and

this is consistent with established practice (for example, McGee et al. 2002). Decile 1-3

schools constitute the first band (low decile, low socioeconomic), decile 4-6 schools the

second (mid decile, mid socioeconomic), and decile 7-10 the third band of schools (high

decile, high socioeconomic).

School Decile

1 2 3 4 5 6 7 8 9 10

Decile

Figure 6: Decile band of participating schools

Students from 82 schools participated in the YLS and staff from 81 of these schools

participated in the SSPS (a full description of the school level response rate is given in

chapter 7). Of the 81 schools participating in the school survey 21 (27.2%) were low

decile schools, 24 (30.8%) were mid-decile schools, and the 34 (42.0%) remaining

schools were high-decile (decile 6-10). The school that declined participation was a

decile 2, year 7-13 school. A goodness of fit test showed that the sample did not differ

significantly in school decile from all NZ secondary schools (p = 0.833).

Altogether, 3,869 students from 82 schools completed the survey. Because of problems

described, above (section 4.2.4), the response rate in 20 classes was less than 70%, so in

these cases the data for the whole class were replaced with data from the November
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sample. Three children were excluded as their age was less than 12 years. The 28 who

were 18 years or older were also excluded, as 18 is the minimum legal age for

purchasing tobacco in NZ and some analyses were based on those who could not legally

purchase tobacco products. The final sample size was therefore 3,434 participants.

5.2.2 Differences between students in May and November samples

For reasons previously described (section 4.2.4), ten additional schools were surveyed

during November 2002. One school was surveyed in both May (Year 12 class) and

November 2002 (two Year 10 classes). Differences in student characteristics, along

with the characteristics of the total sample, are presented in Table 9.

Table 9: Sample characteristics

May November Total Sample

(n = 2,923) (n=511) (n = 3,434)

% % %

Sample Proportion 88.6 11.4 100.0

Male 53.0 41.3 51.7

Year

Year 10 56.4 84.7 59.6

Year 12 43.6 15.3 40.4

Ethnicity

Maori 16.2 8.6 15.4

Pacific Island 13.6 10.7 13.3

Asian 9.4 12.2 9.8

European / other 60.7 68.5 61.6

School Decile

Deci1e 1-3 (low) 24.4 23.6 24.3

Deci1e 4-6 (mid) 35.9 6.4 32.5

Deci1e 7-10 (high) 39.7 70.1 43.1

Daily smoker 13.1 9.2 12.7

Student responses to the ethnicity question were categorized according to established

NZ practice (for example, Ajawani et al. 2003), whereby students who self-identified as

NZ Maori were classified as NZ Maori, students who were not NZ Maori but who

identified with a Pacific Island ethnicity were classified as Pacific Island; similarly,

students who were neither NZ Maori nor Pacific Island but who self-identified with an
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Asian ethnicity were classified as 'Asian'. All other participants were classified as

'European / Other' (Table 9).

There were significant differences between the student school year (F = 6.5, df= 1,76,

p = 0.01) and self-reported Maori ethnicity (F = 4.8, df= 1,76, P = 0.03) characteristics

of the two samples. Sex, smoking status (daily smoker), and school decile did not differ

significantly between the two samples.

5.3 Student characteristics

5.3.1 Age

Table 10 shows the age distribution by school year for students. The mean age of all

participants was 15.0 years (SD =1.1), for Year 10 participants the mean age was 14.3

(SD = 0.7), and 16.1 (SD = 1.0) years for Year 12.

Table 10: School year (class) and age of participants

Year 10 Year 12 Total

n n n %

12years 2 3 <0.1

13 years 31 32 0.8

14years 1885 16 1901 44.9

15years 573 39 612 15.7

16years 27 676 703 30.4

17years 2 181 183 8.1

Total 2520 914 3434 100.0

5.3.2 Ethnicity

Consistent with practices elsewhere, participants could self-identify with more than one

ethnic group (Allan 2001), so for this reason the values for membership of ethnic groups

sum to more than 100% (Table 11).

There were significant differences between Year 10 and Year 12 students for Maori (F =

4.0, df= 1, 76,p = 0.05), Tokelauan (F= 4.4, df= 1, 76,p = 0.04), and Latin ethnicities

(F= 7.0, df= 1, 76,p = 0.01).
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Table 11: Self-reported ethnicity of participants

Ethnic Group Year 10 Year 12

n % n %

European / other

NZ European 1,684 66.8 640 70.0

Other European 154 6.1 65 7.1

Middle Eastern 9 0.4 6 0.7

Latin American / Hispanic 8 0.3 9 1.0

African 25 1.0 7 0.8

Other 140 5.6 36 3.9

NZ Maori 510 20.2 127 13.9

Pacific Island

Samoan 140 5.6 42 4.6

Cook Island Maori 57 2.3 18 2.0

Tongan 44 1.7 17 1.9

Nuiean 29 1.5 9 1.0

Tokelauan 17 0.7 12 1.3

Fijian 26 1.0 6 0.7

Other Pacific Island 13 0.5 2 0.2

Asian

Chinese 71 2.8 26 2.9

Indian 45 1.8 18 2.0

Other Southeast Asian 16 0.6 5 0.5

Other Asian 67 2.7 25 2.7



110

5.4 Descriptive results

5.4.1. Smoking frequency

Table 12 shows the smoking frequency, determined from responses to the question

"How often do you smoke now?" for all participants.

Table 12: Smoking frequency for participants

Smoking frequency

I have never smoked / I am not a smoker now

Less often

At least once a month

At least once a week

n

2287

338

171

175

68.0

9.2

4.8

5.2

Description

Non-smokers

Occasional smokers
JAil smokers

At least once a day 463 12.7 Daily smokers

IWeighted % (probability weights were assigned at the individual student level- see Section 4.9)

5.4.2 Smoking variables by sex

The prevalence of ever smoking and current smoking, as well as information about age

first smoked, usual smoking location, and cessation beliefs and behaviours by the

smoking status and sex of students are presented in Table 13.

More girls smoked for all measures of frequency of smoking (daily, occasional, all

smoking) than boys. The age at which students had first tried smoking differed by sex;

more boys had tried smoking by 7 years or younger.

There were no significant sex differences, among smokers, for where students usually

smoked, and no significant sex differences among daily smokers for any of the cessation

measures among daily smokers.

Over one third of the smokers reported that the most common place they smoked was at

home. Around 20% of students gave social events as the place they usually smoked,

11 % of boys and 14% of girls reported smoking in public places, and a similar

proportion smoked at school and at friends' houses.
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Table 13: Distribution of smoking characteristics by sex of participants, 2002 YLS

Sex

Male Female

% (95% Cl) % (95% Cl) F (df, df) p

Ever smoked (Yes) 62.5 (58.2, 66.7) 67.1 (62.9,71.0) 3.6 (1, 76) 0.061

Current smokers 9.9 (2,151.9) <0.001

Daily 10.3 (8.3, 12.8) 15.2 (12.5,18.4)

Occasional 8.6 (7.0,10.5) 11.7 (9.8, 13.9)

All smokers 18.9 (16.1, 22.0) 26.9 (23.4,30.8) 20.2 (1, 76) 0.000

Age first smoked 3.4 (5.0, 382.0) 0.005

< 7 years 6.9 (5.5, 8.6) 5.8 (4.4, 7.6)

8-9 years 8.4 (7.0, 9.9) 9.3 (7.3,11.8)

10-11 years 15.2 (13.1,17.5) 14.6 (12.6,16.8)

Usual smoking location l
, 1 0.5 (5.4,408.5) 0.759

At home 37.2 (30.7, 44.2) 37.4 (31.8, 43.3)

At school 9.3 (6.1, 13.9) 10.4 (7.0,15.3)

At work 3.3 (1.3, 6.9) 1.9 (0.8, 4.6)

At friend's house 9.7 (7.2, 12.8) 9.4 (6.4, 13.5)

At social events 22.3 (16.3, 29.6) 21.0 (15.7, 27.5)

At public places 10.5 (6.9, 15.5) 14.2 (10.0,19.8)

Other 3.8 (2.4, 5.8) 3.2 (1.9, 5.2)

Cessation3

Do you want to stop

smoking now? 53.9 (45.6, 61.9) 49.5 (41.5, 57.5) 0.3 (2.6, 197.4) 0.836

Tried to quit in past year 66.7 (59.4, 73.3) 70.6 (64.9, 75.7) 1.9 (2.9, 218.4) 0.134

Say they could quit if

they wanted to 71.7 (62.1, 79.7) 63.9 (55.1, 71.8) 1.6 (2.6, 196.2) 0.205

1All smokers; l Some students provided inconsistent answers to these questions, the total, therefore does

not sum to 100%; 3Daily smokers

5.4.3 Smoking variables by school year

A larger proportion of older (Year 12) than younger (Year 10) students reported ever

smoking (Table 14). The age at which students reported first smoking differed

significantly by year, with students in Year 10 reporting first trying smoking at a

younger age. There were no differences for any measure of smoking frequency by

school year, but the location where students reported usually smoking differed. Among

all current smokers, Year 10 students reported smoking more at school and in public

places, whereas a larger proportion of Year 12 students gave social events as the place



112

they usually smoked. There were no differences between school year for daily smokers

on any of the cessation questions.

Table 14: Distribution of smoking characteristics by school year of participants, 2002 YLS

School year

10 12

% (95% Cl) % (95% Cl) F (df, dt) p

Ever smoked (Yes) 62.3 (58A, 66.1) 68.3 (63.0, 73.1) 4.2 (1, 76) 0.044

Current smokers l.l (1.9, 141.2) 0.333

Daily

Occasional

All smokers

12.5 (9.9,15.6)

9.2 (7.8,10.9)

21.7 (18.3, 25.5)

13.0 (10.3,16.3)

llA(9.1,14.0)

24.3 (21.2, 27.8) 1.7(1,76) 0.197

Age first smoked

:::; 7 years

8-9 years

10-11 years

7.5 (6.2,9.0)

9.3 (7.6, 11.2)

14.9 (13.1,16.8)

4.7 (3.1, 7.2)

8.2 (6.1, 10.9)

14.9 (12.7, 17A)

9.8 (4.5, 344.1) <0.001

Usual smoking location l
, 2

At home

At school

At work

At friend's house

At social events

At public places

Other

37.0(31.2,43.1)

13.3 (9.6, 18.0)

1.5 (0.8,2.8)

10.1 (7.6, 13.3)

14.0 (10.8,17.8)

17.0 (12.8, 22.3)

4.9 (3.6, 6.7)

37.7 (30.8, 45.2)

5.6 (2.9, lOA)

3.7 (1.6, 8A)

8.8 (5.3,14.1)

31.5 (23.2, 41.2)

6.8 (3.1,14.3)

1.5 (0.6,3.7)

5.6 (5.1, 386.6) <0.001

Cessation3

0.383

0.6020.6(2.7,199.1)

1.0 (2.5, 188,7)

55.9 (46. 9, 64.5)

72.7 (65.9, 78.5)

48.1 (41.3,55.0)

66A (60.6, 71.7)

Do you want to stop

smoking now?

Tried to quit in past year

Say they could quit if they

wanted to 65.9 (58.1,72.8) 69.1 (56.5,79.3) 0.5 (2.7, 205A) 0.637

1All smokers; 2Some students provided inconsistent answers to these questions, the total, therefore does

not sum to 100%; 3Daily smokers



Table 15: Distribution of smoking characteristics by ethnicity of participants, 2002 YLS

Ethnicity'

NZ Maori Pacific Island Asian European! other

% (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) F (df, df) p

Ever smoked (Yes) 81.6 (77.5, 85.0) 69.6 (59.9, 77.7) 35.9 (30.5, 41.6) 64.1 (60.9,67.1) 32.5 (2.1, 161.8) <0.001

Current smokers 14.0 (5.0, 376.7) <0.001

Daily 25.7 (20.7, 31.4) 13.1 (9.9, 17.1) 5.2 (2.8, 9.6) 10.6 (8.3,13.3)

Occasional 9.6 (6.9,13.1) 8.4 (5.6, 12.5) 2.2 (1.0, 4.9) 11.8 (10.1, 13.7)

All smokers 35.2 (30.2, 40.6) 21.5 (16.7,27.2) 7.4 (4.3, 12.4) 22.4 (19.2, 25.9) 16.5 (2.7, 206.1) <0.001

Age 11.0 (8.7, 660.6) <0.001

::s 7 years 12.9 (10.0,16.6) 9.4 (6.7, 13.0) 3.5 (1.5,7.9) 4.6 (3.6, 5.7)

8-9 years 17.9 (14.8, 21.5) 12.3 (8.1,18.2) 6.0 (3.5, 10.0) 6.3 (5.1,7.6)

10-11 years 20.5 (17.1,24.3) 16.8 (13.0, 21.3) 4.8 (2.4, 9.6) 14.7 (12.8,16.7)

Usual smoking location 1.2 3.3 (10.1, 770.4) <0.001

At home 51.0 (41.6, 60.3) 36.3 (28.3,45.2) 27.9 (9.4, 59.1) 32.6 (27.2, 38.5)

At school 10.6 (6.1, 17.7) 16.2 (7.3, 32.1) 5.9 (1.2, 23.5) 8.6 (5.9, 12.3)

At work 1.7 (0.6, 5.1) 0.5 (0.0,3.4) 16.5 (3.0, 55.3) 2.5 (1.2, 5.0)

At friend's house 4.9 (2.7, 8.8) 5.8 (1.5, 20.2) 7.1 (1.5,27.7) 12.2 (9.4, 15.7)

At social events 17.1 (11.6,24.5) 8.9 (2.4, 28.0) 0 27.0 (21.0, 34.0)

In public places 10.7 (6.8,16.4) 22.0 (12.3, 36.1) 31.7 (11.1, 63.3) 10.4 (7.6,14.1)

Other 3.1 (1.6,5.9) 2.0 (0.4, 9.6) 8.0 (2.2, 25.1) 3.6 (2.5, 5.2)

Cessation"

Do you want to stop smoking now? 51.2 (43.6, 58.8) 60.0 (42.0, 75.6) 56.2 (21.8,85.5) 48.7 (40.8,56.6) 4.4 (6.1, 454. 9) <0.001

Tried to quit in past year 72.7 (65.3, 79.0) 68.9 (50.1,83.0) 61.5 (25.1, 88.4) 67.4 (59.7,74.2) 1.4 (6.3, 470.6) 0.221

Say they could quit if they wanted to 71.3 (62.6, 78.6) 61.5 (43.9, 76.6) 31.6 (8.2,70.4) 69.0 (60.4, 76.5) 1.5 (6.9, 14.7) 0.165

I All smokers; 2Some students provided inconsistent answers to these questions, the total, therefore does not sum to 100%; 3Daily smokers
........
........
w
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5.4.4 Smoking variables by ethnicity

In Table 15 the smoking outcome measures are presented for the four major ethnic

groups: NZ Maori, Pacific Island, Asian, and European / other. Significant differences

were found between ethnic groups for the measures of ever smoking, age first started

smoking, smoking frequency and usual location for smoking. A larger proportion of

Maori students reported ever smoking, were younger when they first tried smoking and

over half of Maori students who smoked usually smoked at home. Asian students

reported less ever smoking and current smoking.

5.4.5 Smoking variables by school decile

The prevalence of each outcome measure for the three school decile bands is presented

in Table 16. Although there were no differences between the decile bands for ever

smoking or for measures of smoking frequency, students attending low decile schools

tried smoking at a younger age. There were also significant differences for the usual

location of smoking. More students from low decile schools reported smoking at home

and at school. A larger proportion of student smokers from mid and high decile schools

reported smoking at social events. No differences in smoking were found for the

measures of cessation beliefs and behaviours.



Table 16: Distribution of smoking characteristics by school decile of participants, 2002 YLS

School decile

1-3 (Iow) 4-6 (mid) 7-10 (high)

% (95% Cl) % (95% Cl) % (95% Cl) F(df,df) P

Ever smoked (Yes) 67.2 (60.1,73.5) 65.0 (56.5, 72.6) 63.2 (59.5, 66.8) 0.4 (1.8,139.2) 0.676

Current smokers 2.1 0.114

Daily 16.9 (13.0,21.6) 12.3 (8.2,18.1) 10.6 (8.3,13.4)

Occasional 7.4 (5.9, 9.2) 10.8 (7.9,14.6) 11.0 (9.4, 12.9)

All smokers 24.3 (20.0, 29.1) 23.1 (16.5,31.5) 21.6 (19.0, 24.5) 0.3 (1.6, 121.8) 0.725

Age first smoked 2.8 (7.5, 570.6) 0.006

:S 7 years 9.8 (7.1,13.2) 5.7 (4.1, 8.0) 5.0 (3.8, 6.5)

8-9 years 11.2 (8.1,15.3) 10.4 (7.9,13.7) 6.3 (5.0, 7.9)

10-11 years 16.0 (13.1,19.3) 15.2 (12.1,18.8) 14.1 (12.1, 16.2)

Usual smoking location J,2 2.1 (10.0,759.6) 0.020

At home 45.1 (36.9,53.6) 36.8 (28.7, 45.7) 32.8 (26.5, 39.6)

At school 13.3 (6.6, 24.8) 9.4 (5.9, 14.8) 8.2 (4.7,13.9)

At work 2.4 (0.6, 8.9) 2.9 (1.2, 7.0) 2.2 (0.9, 5.1)

At friend's house 10.1 (5.8,16.8) 7.7 (4.9, 11.8) 10.6 (7.8, 14.3)

At social events 7.3 (4.2,12.4) 29.1 (20.7,39,2) 24.5 (18.5, 31.6)

At public places 15.3 (9.4,23.8) 7.0 (4.3, 11.3) 15.4 (10.7, 21.6)

Other 3.9 (2.1,6.9) 2.8 (1.7,4.7) 3.7 (2.2, 5.9)

Cessation]

Do you want to stop smoking now? 61.1 (54.7,67.2) 41.6 (31.2, 52.8) 51.1 (42.3,59,7) 2,0 (2.5, 184.3) 0.125

Tried to quit in past year 71.5 (62.4, 79.2) 69.8 (61.8, 76.7) 66.0 (59.1, 72.2) 1.7 (5.2, 386.2) 0.126

Say they could quit if they wanted to 64.2 (49.9,76.3) 67.9 (55.1, 78.5) 69.3 (59.4, 77.7) 0.6 (4.5, 337.8) 0.712

JAil smokers; 2Some students provided inconsistent answers to these questions, the total, therefore does not sum to 100%; JDaily smokers I-'

I-'

VI
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5.4.6 Measures of nicotine dependence

Two measures of nicotine dependence were included in the 2002 YLS. The first

question asked students "do you ever feel like having a cigarette first thing in the

morning?" and the second question asked students to report smoking behaviour,

specifically: "do you smoke before school". In Table 17 are presented the percentages

of responses among students who reported smoking daily.

Table 17: Responses to nicotine dependence questions, daily smokers, 2002 YLS

Do you feel like having a cigarette first thing in the morning?

Yes, most days

Yes, some days

No, I never feel like having a cigarette first thing in the morning

Do you smoke before school?

Yes

No

Daily smoker

% 95% Cl

52.6 47.3,57.9

27.3 23.1,31.9

20.1 16.3,24.5

83.3 78.4,87.3

16.7 12.8,21.6

5.5 Summary

From the 2002 YLS survey, data were available from 3,434 students, all 13-17 years old

with a mean age of 15 years. The descriptive analyses in this chapter highlighted three

issues for consideration in further analyses regarding: (1) age; (2) ethnicity and school

decile; and, (3) smoking outcome.

As the majority of students were Year 10 and age was not uniformly distributed within

the 2 school years surveyed (Table 10) it was considered more appropriate to use school

year as a descriptive variable instead of age. In addition to there being a range of ages

within each school year there was overlap in ages between school years. It is plausible

that tobacco related behaviour is influenced more by peer norms and school year than

by physical age.

Secondly, the method of collecting ethnicity data allowed students to select more than a

single ethnic group so, consistent with this method, responses were categorized

according to the established NZ census ethnicity classification system. Predominantly,

the sample self-identified as European / Other (61.6%), then NZ Maori (15.4%), Pacific
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Island (13.3%) and Asian (9.7%). The subsequent analyses of outcome variables for the

four ethnic groups (Table 15) showed clear differences on all outcome measures, with

the exception of two of the measures of cessation (trying to quit and wanting to quit).

While there were clear differences between the ethnic groups it is likely that these

differences are a consequence of historical social and economic inequalities rather than

ethnicity per se. Furthermore, the measure of socioeconomic status used (school decile)

includes both a measure of ethnicity and economic deprivation. As the classification of

school decile, includes the ethnicity of school pupils it was not appropriate to include

both decile and ethnicity in the analysis.

The third issue relates to the selection of an outcome measure. Results were provided in

this chapter for three levels of smoking: daily, occasional, and all smoking. There

appears to be consensus within the reviewed literature (chapter 2) that young people can

be dependent on nicotine without being daily smokers. Indeed, data from the two

measures of nicotine dependence in this study showed that a small number of students,

who were not daily smokers, wanted to smoke first thing in the morning and smoked

before school. In spite of these data, daily smoking remains the most robust measure of

smoking frequency in the absence of combined frequency of smoking and more

comprehensive dependence measures. Results in the following chapters will, therefore,

be reported with daily smoking as the key outcome variable and, where appropriate, the

other measures of smoking. The exceptions to this are analyses of purchasing

behaviours, considered next, as the reviewed literature highlighted differing sources for

tobacco products according to smoking status.
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CHAPTER 6

Results: 'tobacco-genic' environment

6.1 Introduction

Perhaps one of the most obvious influences on youth smoking is the accessibility of

tobacco products. In chapter 2, the literature on the association of tobacco price and

accessibility with youth tobacco use was reviewed. It was apparent that youth were

more sensitive to tobacco price increases than adults and high levels of retailer

compliance were necessary to achieve decreases in youth smoking. In this chapter the

associations between these variables in the 2002 YLS are presented. These results

include the sources of tobacco products, barriers to purchasing tobacco (specifically, the

minimum age restrictions on purchasing), and the association between price and the

purchasing of specific tobacco products. In addition, based on data from all current

smokers, the extent of underage purchasing of tobacco products by NZ youth is

estimated. Since it is likely that the source of tobacco products varies according to the

frequency of smoking, as the literature reviewed in chapter 2 indicated, the results in

this chapter are reported for daily, occasional, and all smokers.

6.2 Purchasing

The distribution of tobacco purchasing by sex, school year and school decile for all

smokers is presented in Table 18. Among current smokers, more boys (38.5%) than

girls (32.9%) purchased cigarettes from a shop. The percentages purchasing cigarettes

from a shop increased with school year.
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Table 18: Sources of tobacco for all smokers, 2002 YLS

Sex

School Year

School decile

Total

All smokers

Bought ownfrom Obtainedfrom Someone else

shop social source] bought them

% (95% Cl) % (95% Cl) % (95% Cl)

Male 38.5 (31.1,45.9) 30.3 (25.6, 35.0) 8.0 (5.3,10.7)

Female 32.9 (27.6, 38.2) 36.3 (31.4,41.2) 15.1 (11.8, 18.4)

10 25.1 (21.0,29.2) 39.3 (34.4,44.2) 13.8 (10.9,16.7)

12 48.7 (40.7, 56.7) 26.4 (20.3, 32.5) 9.9 (6.0, 13.8)

1-3 (low) 31.7 (22.3, 41.1) 34.6 (24.6,44.6) 7.9 (3.6, 12.2)

4-6 (middle) 34.1 (24.9,43.3) 30.8 (24.9, 36.7) 14.4 (9.1,19.7)

7-10 (high) 38.6 (32.1, 45.1) 35.6 (30.3, 40.9) 12.8 (9.7, 15.9)

35.3 (30.6, 40.0) 33.7 (30.0, 37.4) 12.1 (9.9, 14.3)

'Social source: that is, obtained cigarettes from parents, friends, siblings, or others - does not include

bought from another student, stealing, or 'other source'.

Sources of cigarettes varied between daily and occasional smokers (F = 149. 1, df 11.5,

873.5, p < 0.001) and the full distribution of sources is presented in Table 19.

Commercial outlets were the most common source of cigarettes for all smokers

(35.3%), but more so for daily smokers (47.5%). When cigarettes were purchased the

most common sources were dairies (62.7%) and service stations (41.9%).

Table 19: Sources of tobacco by category of smoker, 2002 YLS

Source Daily smokers Occasional smokers All smokers

% % %

I bought them from a shop 47.5 19.9 35.3

I got them from friends 13.1 39.3 24.7

Someone else bought them for me 14.3 9.3 12.1

I got them from my parents 10.0 2.4 6.7

I stole them 3.4 8.6 5.7

I bought them from another student 3.6 4.9 4.2

I got them from my brother / sister 2.8 1.9 2.4

Other 5.3 13.7 8.9
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6.3 Barriers to purchasing

The percentages of student smokers who were asked for identification and refused sales

when they attempted to purchase tobacco products in the 30 days prior to the survey are

presented in Table 20.

Table 20: Percentage of smokers asked for identification and refused sales, by category of smoker,

2002 YLS

Asked for ID Not asked for ID

% (95% Cl) % (95% Cl) F (df, df) p

Smokers asked for identification I

Daily smoker 22.5 (18.0, 27.7) 45.2 (40.2, 50.4) 214.8 (3.6, 272.2) <0.001

Occasional smoker 12.1 (8.4, 17.0) 28.9 (22.9, 35.7)

All smokers 17.9 (14.7, 21.6) 38.0 (33.8, 42.4) 357.9 (1.8,139.9) <0.001

Refused sales Sales not refused

% (95% Cl) % (95% Cl) F (df, df) p

Smokers refused sales I

Daily smoker 23.8 (18.7, 29.8) 44.3 (39.3, 49.4) 217.4 (3.7, 282.5) <0.001

Occasional smoker 15.3 (11.1, 20.7) 25.0 (19.1,32.0)

All smokers 20.0 (16.4,24.2) 35.7(31.4,40.3) 387.4 (1.9,144.6)) <0.001

IDoes not sum to 100% as not all smokers attempted to purchase tobacco

Across all three groups of smokers significantly higher percentages were not asked for

identification than were asked; nearly half of the daily smokers were not asked for

identification.

More students were able to purchase tobacco than were refused sales; this is consistent

with the results obtained with respect to being asked for identification. More than one

third of all smokers were able to purchase tobacco in the month prior to the survey,

although all smokers were younger than the legal minimum age of purchase (18 years).

Logistic regression was used to investigate the association between all smokers who

were refused cigarettes and school year. There was a significant positive association

between being a Year 12 student and not being refused sales of tobacco products (OR

1.33, 95% Cl 1.17, 1.52), thus older(Year 12) students were more likely than younger

(Year 10) students to be able to buy cigarettes.
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6.4 Usual brand smoked and prices of tobacco products

Students were asked: "During the past 30 days (one month) what brand of cigarettes did

you usually smoke?" The frequency distribution of responses from daily smokers for

brand and average price is presented in Table 21. In answering the question, some

students selected more than one response, these responses have been excluded from this

analysis; which is based on data from daily smokers who nominated either a single

preferred brand or "no usual brand". There was no correlation between purchasing rank

and price (r = -0.24, P = 0.446).

Table 21: Brand preferences and price for tobacco products (n = 306), 2002 YLS

Brand Purchasing

% Rank Price per cigarette

equivalent'

$

Price rank'

Roll-your-own tobacco 3, 4 27.5

Holiday 26.3 2

Benson & Hedges 23.0 3

Rothmans 5.5 4

Horizon 4.5 5

Marlboro 3.5 6

Winfield 2.9 7

Pall Mall 2.5 8

Dunhill 1.0 9

John Brandon 0.7 10

Peter Jackson 0.4 11

Peter Stuyvesant

Other cigarette 2.2

No usual brand 0.3

0.34

0.42

0.44

0.55

0.40

0.46

0.43

0.51

0.46

0.41

0.42

0.46

4=

7

12

2

8=

6

11

8=

3

4=

8=

1 Based on average retail price at the time the surveys were conducted (see Methods section 4.8)

2 Lowest price ranked as "1"

3 Average price for roll-your-own tobacco based on 30g packages of: Drum, Holiday, Horizon, Marlboro,

Park Drive, Port Royal, and Winjield tobacco.

4The equivalent number of tailor made cigarettes to roll-your-own tobacco was calculated (see Methods,

section 4.8, and Appendix K)
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6.5 The extent of tobacco purchasing in NZ2

The total number of packs of cigarettes purchased by NZ youth in a 12 month period

was estimated using data about purchasing from selected outlets (see Table 22).

Participants' responses were totalled, conservatively, so that for the response category

2-3 times the mid-point was used, and for 4 times or more, 4 times was assumed. It was

assumed that a single pack was purchased on each occasion: the total number of

occasions was divided by 751 (the number of students aged 14-16 who smoked in the

last month), and then multiplied by 12 (months). As only 8.1% of the sample were 17

years old, this group was excluded from the analyses as it was inappropriate to

extrapolate to the population from such a small group (Darling et al. 2005). Based on

the calculations above, student smokers smoked approximately 54.7 packets per year, or

1.05 packets per week.

Table 22: Percentage of smokers purchasing from selected outlets, all smokers 14-16 years

Never Once 2-3 times 4 or more times

0/0 0/0 0/0 0/0

Dairy 37.2 20.8 18.3 23.8

Service station 58.0 15.2 14.2 12.6

Supermarket 76.6 9.0 6.7 7.7

Liquor store / hotel 80.6 8.9 5.6 4.8

Vending machine 81.3 8.4 3.6 6.8

Takeaway shop 84.6 6.7 3.1 5.6

Other shop 86.8 4.5 2.9 5.8

Data were obtained from Statistics New Zealand for the 2001 Census usual resident

population, 14-16 years. Extrapolating the YLS monthly smoking prevalence rates for

14, 15, and 16 year olds to the usual resident population of the same age, 37,067 young

people aged 14-16 years were likely to be, at least, monthly smokers. Based upon this

calculation, it was estimated that approximately 2,029,048 packets of cigarettes were

consumed by those 14-16 years.'

2 The contents of this section have been published: Darling H, Reeder A, McGee R, Williams S. Access
to tobacco products by New Zealand youth. New Zealand Medical Journal. 2005; 118 (1213).
http://www.nzma.org.nz/joumal/l18-1213/l408/ (Appendix L)
3 It is worth noting in passing, that the average cost of the cigarette brand most commonly used by youth
in the 2002 YLS, was $8.95. The total estimated value of purchases by the population of youth 14-16
years, therefore, amounted to $18,159,976 of which approximately $2,272,533 was GST; $10,449,595
tobacco tax; and $5,437,848 was retained by retailers, after their wholesale purchasing costs were
deducted.
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6.6 Popular media

Public opinion of legislation, such as age restrictions on tobacco purchasing, can be

influenced by media reporting of tobacco-related issues. Daily internet-based database

searches of NZ print media commenced one month before each data collection period

and identified 38 articles related to tobacco use. The first survey period coincided with

World Smokefree Day (World No-Tobacco Day) on 31 May 2002. Generally, tobacco

control groups use this day to promote smoke-free events and issues; consequently,

there were more media reports on tobacco issues around this date.

Most of the articles were specific to NZ, and most (32) supported messages highlighting

either the health consequences of tobacco use or of the proposed amendments to

strengthen the provisions of the SFE. Of the six articles that were not written from a

smoke-free perspective (shaded in Appendix M), three were responses from the tobacco

industry to the proposed legislative changes. One of the articles refuted research

conducted by ASH; another implied that there was little support for a quitting

programme; and the third article was a photograph and brief caption about how a

worker had devised a way to continue smoking after the implementation of the proposed

legislation.

6.7 Summary

In this chapter results were presented from analyses of the tobacco purchasing

behaviours of young smokers. Access to tobacco products is, arguably, the most

significant component in tobacco control initiatives to prevent youth smoking. Indeed,

although for smoking initiation young people may need an environment that is

supportive of smoking and be motivated to smoke (see chapter 2), the ability to obtain

cigarettes and other tobacco products determines whether a young person can be a

smoker or not.

Results presented indicate that NZ secondary school students, 12-17 years, obtain

cigarettes in almost equal proportions from retail outlets and social sources, with some

students getting other people to purchase on their behalf. Smoking status and

purchasing from retail outlets were related, with a larger proportion of daily smokers

purchasing from commercial outlets. Although all students included in the analyses
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were under the minimum age for the legal purchase of tobacco in NZ (18 years), nearly

half of daily smokers who had attempted to purchase cigarettes from a retail outlet were

not asked for identification and a similar proportion was not refused sales.

Tobacco related issues appeared in the print media 38 times over the study periods and

most (32 out of 38 articles) were positive towards smoke-free rather than pro-smoking.

The results presented in this chapter indicate that many NZ secondary school students

continue to obtain tobacco products with relative ease and that price may be a

consideration in determining tobacco brand and product used. The lowest priced

product was the most commonly purchased; however, there was no correlation between

the price rank and purchasing preference. Calculation of the extent of under-age

purchasing of tobacco in NZ suggest that, conservatively, a total of over $18 million

dollars was spent by youth on tobacco during 2002. The following chapter presents

results at another level of influence: that of the school environment.
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CHAPTER 7

Results: school characteristics

7.1 Introduction

In the first part of this chapter, the descriptive results of responses to the SSPS (School

Smoking Policy Survey) are presented, along with other school characteristics including

school smoking policies and the extent of their implementation. The associations

between school smoking policy and student smoking prevalence are investigated.

The second section of the chapter includes analyses of the impact of school smoking

policy on within school smoking prevalence, knowledge of health education and

tobacco purchasing behaviour. In order to be able to conduct these analyses, data from

both the SSPS and YLS were combined.

7.2 Response rate: SSPS

Only one of the 82 participating schools declined to complete an SSPS questionnaire

(response rate 99%). The explanation given for refusal was that this school had recently

been involved in a number of research projects and did not have time to complete

another survey.

Each school was asked to include a copy of its school smoking policy (if available)

when returning the completed survey. In cases where it was indicated that the school

had a smoking policy, but had not returned a copy (n = 15) a letter was sent to the

school contact person outlining the importance of sighting the policy, requesting a copy

and supplying a reply paid envelope. A copy of the policy was received from eight of

the fifteen schools which were sent a reminder. In total, 65 schools (80.2%) returned a

copy of their school smoking policy; whereas 72 schools reported having a policy

(response rate for returning available policies was 90.3%).
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7.3 School smoking policy and practices"

In compliance with existing legislation, most schools (87.7%) reported having a current,

written school smoking policy, but only 21 (25.9%) had it on display as was required.

A number of respondents noted that the policy was available within policy folders. Of

those schools for which a copy of the school smoking policy was available (n = 65),

7.7% of policies related only to students and were, therefore, inconsistent with the

current workplace smoke-free legislation. Most policies specified school buildings

(93.8%) and grounds (90.8%), fewer specified school events outside of the school

environment (47.7%), use of school premises by other groups (43.1%), and students in

uniform (35.4%). In compliance with current legislation, 56.9% of school policies

included guidelines regarding 'non-smoking' signage. Under the SFE Act 1990, at the

time the survey was conducted, places of employment were required to have a process

for addressing complaints included in their smoking policy. This was the case for 36

(55.4%) ofthe school policies.

Among the 65 schools that provided copies of their school policies, 41 respondents

(63.1%) claimed that their school was totally smoke-free, however the policies indicated

that five (12.2%) of these schools had designated areas where, or times when, smoking

was allowed.

The majority of school staff responding to the survey appeared to support changes that

would strengthen existing smoke-free legislation (n = 60,74.1 %) (Table 23).

4 The contents ofthis section have been published: Darling H, Reeder A. Smoke-free schools? Results of
a secondary school smoking policies survey 2002. New Zealand Medical Journal. 2003; 116 (1180).
http://www.nzma.org.nz/joumal/l16-1180/560/ (included as Appendix N).



n % of total

71 87.7

21 1 25.9

65 80.2

442 54.3

603 74.1

3 Some schools have become totally smoke-free in all school buildings. Has

your school done this?

4 Some schools have become totally smoke-free both on all school grounds

and in all school buildings. Has your school done this?

5 Do you think your school staff would support government legislation

making all schools totally smoke-free in buildings and grounds?

Does your school have a current written policy on smoking in the school?

2 If yes (to question 1), is the policy on display, for example, in the staff

room?
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Table 23: Secondary school smoke-free policies and practices questions, 'yes' responses, 2002 SSPS

Policies and practice

Idata missing for 11 schools;

2data missing for 2 schools;

3data missing for 5 schools

Policies and survey responses were further analysed to classify the smoke-free status of

each school according to four levels (Table 24).

In order to be classified as 'compliant' with legislation, schools needed to display a

written smoking policy that included details of signage and complaints procedures. A

smoke-free environment was defined as one in which smoking was not allowed within

the school buildings or grounds at any time by any person.

Table 24: Smoke-free status of participating schools (n = 65), 2002 SSPS

Smoke-free Compliant with Smoke-free n %

status legislation environment

Level 1 Yes Yes 5 8.2

Level 2 No Yes 26 42.6

Level 3 Yes No 2 3.3

Level 4 No No 28 45.9

Total 61 1 100.0

Idata from 4 schools were missing for either the compliance or smoke-free environments variables

In Table 24, for example, level 1 schools were compliant with current legislation and

totally smoke-free, i.e. smoking was not permitted anywhere within the school buildings

or grounds.
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Virtually all schools provided some education on smoking (96.3%, n = 78), usually

within the Health and Physical Education curriculum (Table 25). Additional

programmes were offered by 38 schools (46.9%) and these were either included in a

particular subject, such as science, or presented as a 'special topic'.

Table 25: Secondary school educational programme questions, 'yes' responses (n = 81), 2002 SSPS

Educational programmes n %

91.4

55.6

43.2

100.0

74

45

35

81

Is health education about cigarette smoking given in your school? 78 96.3

Does your school take part in external programmes that involve education

about cigarette smoking from organisations outside the school (for

example, D.A.R.E.)?

Are students able to access health information or advice at school?

Has your school participated in any Smokefree and/or Auahi Kore events in

the last year (12 months)?'

Are smoking cessation programmes for students offered by the school?

If students are found smoking in school grounds or buildings are they

subject to any sanctions? 78 96.3

5

6

3

4

2

IFor example, Aotearoa Maori performing arts festival, Nga Manu Korero (Maori speech competition),

Smokefree Maui Warrior, Smokefree Pacifica Beats, Smokefree Stage Challenge

Schools also promoted smoke-free environments through sanctions imposed on students

caught smoking tobacco. Policies differed as to the extent of sanctions and the degree

of responsibility the school accepted for the student behaviour. For example, some

schools restricted sanctions to students caught smoking within school premises; whereas

other schools included all times when a student was wearing school uniform. Almost

all schools (96.3%) imposed some sanctions and almost half (45.7%) had a process for

doing this. Usually, these processes were documented in policies and structured so that

students received increasingly 'harsh' sanctions each time they were caught smoking.

Some schools had both smoking exemptions (that is, places or times when staff or

visitors were allowed to smoke) and structured sanctions for students caught smoking (n

=10). Other schools had unstructured sanctions where the situation or circumstance of

smoking (for example, being in the presence of other people smoking) was not clearly

defined, and where action taken by the school did not appear to follow a clear process.

'Anti-smoking education' was often cited as a sanction for young people caught

smoking (43.2%). This included the requirement to watch 'anti-smoking' videos, copy

out 'anti-smoking' material, complete assignments on smoking and attend smoking

cessation courses. Access to cessation programmes was offered by 55.6% of schools.
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In some schools these courses were run by school staff, usually guidance counsellors or

health staff (53.3%). In other schools, students were referred to external cessation

programmes.

7.4 Relations between school policy and the prevalence of smoking

In this section, the investigation into the relation between school smoking policies and

smoking among students is reported. School smoking policies were divided into four

categories (Pentz et al. 1989). Policies were considered to have (1) a punishment

emphasis if either sanctions for students who were caught smoking were included in the

policy (including "education" against cigarette smoking) or the policy included

definitions of behaviour that would be sanctioned (for example, caught smoking a

cigarette; found in possession of cigarettes). Policies which described cessation support

were considered to have a cessation focus (2). If prevention guidelines were included in

the policy that policy had a preventive focus (3). Policies that identified more than two

situations in which the students were required to be smoke-free and which informed the

public of the policy were designated 'comprehensive' (4).

Nineteen schools were excluded from the analysis as a copy of the school smoking

policy was not received. A further school was excluded due to the high number of

students absent on the survey day and, therefore, student level data could not be

matched with data from the SSPS. Eight of these excluded schools were decile 1-3, 5

were decile 4-6, and the remaining 6 were decile 7-10.

Complete data were available for 63 of the 81 participating schools: 15 (23.8%) were

decile 1-3; 20 (31.7%) were decile 4-6; and 28 (44.4%) were decile 7-10. Most of the

schools included in the analyses (42, 66.7%) were co-educational; 13 (20.6%) girls and

8 (12.7%) boys schools. School rolls ranged from 293 to 2,503 students. The

prevalence of daily smoking within each school ranged from 0 to 35.4%. The analysis

was based on both student and school data.

The relation between school policy and the prevalence of students' cigarette smoking is

presented for three outcomes: all smokers; daily smokers; and 'school' smokers, that is,



130
students who identified school as the location where they usually smoked. The

prevalence of smoking by school decile is presented in Table 26.

Table 26: Percentage of all, daily, and 'school' smokers, by school decile, 2002 YLS

Any smoking Daily smokers 'School' smokers'

% (95% Cl) % (95% Cl) % (95% Cl)

School decile

1-3 (low) 24.3 (20.0, 29.1) 16.9 (13.0, 21.6) 3.2 (11.6, 6.3)

4-6 (mid) 23.1 (16.5,31.5) 12.3 (8.2,18.1) 2.2 (1.2, 4.0)

7-10 (high) 21.6 (19.0, 24.5) 10.6 (8.3, 13.4) 1.8 (1.1, 3.0)

IDefined as those who responded to the question "Where do you usually smoke?" with "at school"

There was no significant difference for any form of smoking prevalence between the

decile groups.

Because there was wide variation in the smoking prevalence rates between schools and

the prevalence of 'school' smoking was very low, the data were further analysed at the

school rather than at the student level.

The RR and Cl for policy components are presented in Table 27. For school policies

with a punishment emphasis the RR was similar to those without this component for all

smokers, and although the RR was lower for daily smokers and school smokers, these

differences were not statistically significant. The risk ratios for the other components of

school policy, when compared with the reference group (schools without the specific

policy component) were not significantly different. There was no evidence of

confounding by school decile, when the decile categories were included in the model.



Table 27: RR and 95% Cl for student smoking status by school smoking policy components

Schools All Smokers Daily Smokers 'School' Smokers

n RR (95% Cl) RR(95%CI) RR (95%CI)

Punishment emphasis 22 1.0 (0.9, 1.2) 0.9 (0.6, 1.3) 0.9 (0.5, 1.8)

Sanctions included in policy 21 1.0 (0.9, 1.2) 0.9 (0.6, 1.3) 1.0 (0.5, 2.0)

Behaviour defined in policy 15 0.9 (0.8, 1.1) 0.9 (0.6, lA) 0.6 (0.3, 1.5)

Sanctions include "smoking education" 21 1.1 (0.9, 1.3) 1.0 (0.7, lA) 1.0 (0.5, 2.1)

Cessation emphasis 37 1.1 (0.9, 1.3) 1.2 (0.8, 1.7) 1.6 (0.7, 3.3)

Prevention emphasis

Prevention included in policy 27 1.1 (0.9,1.3) 1.2 (0.8, 1.6) 0.8 (004, 1.6)

General guidelines for smoke-free education 25 1.1 (1.0, 1.3) 1.2 (0.9, 1.7) 0.8 (004, 1.5)

Describes education guidelines 26 1.1(1.0,1.3) 1.2 (0.9, 1.7) 0.9 (004, 1.7)

Comprehensive 35 1.1 (0.9, 1.3) 1.2 (0.9, 1.8) 0.7 (0.3,1.6)

Total components

One component 24 1.2 (1.0, lA) 1.1 (0.7, 1.7) 0.5 (0.2, 1.3)

Two components 21 1.1 (0.9, lA) 0.9 (0.6, 1.6) 0.9 (0.3, 2.3)

Three or more components 18 1.2 (0.9, 1.5) 1.3 (0.8, 2.1) 0.9 (004, 2.1)

-w--
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The relations of both knowledge of the health effects of tobacco and tobacco purchasing

behaviour with policy emphasis were also examined using negative binomial regression,

but no significant associations were found. Policies with a punishment emphasis were

associated with students advising others not to smoke, whereby students were 11% less

likely to advise other students against smoking (RR = 0.9, Cl 0.8, 1.0, p = 0.05).

Similarly, schools with policies which provided a smoke-free environment for students

reduced the likelihood of advising others not to smoke (RR = 0.9, Cl 0.8, 1.0p = 0.04).

Student recall of being taught about the health effects of cigarette smoking did not differ

significantly according to school policy focus.

7.5 Health education

The NZ Health and Physical Education curriculum (Ministry of Education 1999)

requires that schools educate students about drug use, including tobacco. In the 2002

YLS, students were asked if teachers at school had "discussed the health effects of

smoking" with them. Less than half (46.8%) of students reported receiving education

about smoking. It was possible that other adults at school, for example, public health

nurses or counsellors, taught part of the health curriculum, so for this reason students

were also asked if any "other adult" at school had discussed the health effects of

smoking - 12.5% received education from other adults at school. There was a

protective effect which lowered the risk of daily smoking among students who reported

receiving no education about the health effects of smoking (Table 28) (page 133).

In addition to receiving school-based tobacco education, students were asked if they had

used the Internet for general or specific health information. Most students (94.5%)

reported using the Internet, nearly one third (31.6%) of these students accessed general

health information from the Internet and 16.7% reported using the Internet "for a

specific health issue,,6. Students who used the Internet for specific issues were more

likely to smoke daily (adjusted OR 1.4, 95% Cl 1.0, 1.9) (Table 28).

6 Darling H, Reeder T. Use ofthe Internet for health information by NZ secondary school students,
preliminary results. Presented as a poster at the PHA Conference, Christchurch, NZ, 30 June-2 July 2004.
(Appendix 0).
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The Smokefree website "Lungfish" is promoted through Smokefree events such as the

'cokesmokefreerockquest', a music event promoted at schools. Less than one quarter

(22.5%) of the students were aware of the Lungfish website. There was no association

between knowledge of this health promotion website and daily smoking among students

(Table 28).



Table 28: Unadjusted and adjusted OR for daily smoking by health education and Internet use

All Daily Unadjusted Adjusted'

students smokers

% % OR (95% Cl) F (df, df) p OR (95% Cl) F (df, df) p

Health education 3.7 (1, 76) 0.058 8.5 (5, 72) <0.001

Health education from teachers 46.8 52.0 1.0 1.0

No health education from teachers 53.2 48.0 0.8 (0.6, 1.0) 0.8 (0.6, 1.0)

Internet 6.4 (1, 76) 0.014 4.7(5,72) 0.001

Doesn't use the Internet for specific 83.3 78.3 1.0 1.0

information

Uses the Internet for specific information 16.7 21.7 1.5 (1.1, 2.0) 1.4 (1.0,1.9)

Knowledge of 'Lungfish" website 0.1(1,76) 0.817 3.8 (5, 72) 0.004

Aware of Lungfish website 22.5 23.0 1.0 1.0

Not aware of Lungfish website 77.5 77.0 1.0 (0.7, 1.3) 1.0(0.8,1.4)

1Adjusted for school decile, school year, and sex

.......
w
~
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7.6 Summary

The literature reviewed in chapter 2 indicated that different studies led to inconsistent

conclusions about the role that schools perform in helping to reduce smoking among

students. It must be noted, however, that school 'interventions' occur on different

levels. The implementation of the SFE Act is an example of a population level strategy

designed to be implemented at the school level. This study found that, in NZ schools,

there was not universal implementation of the requirements of the existing workplace

legislation. Furthermore, although most schools were smoke-free in buildings, this did

not extend to the grounds, too. The combination of providing designated smoking areas

for staff, sanctions for students caught smoking, and education for students about

smoking is a confusing mix, and one that may undermine health education efforts.

With decreasing school decile or more disadvantaged schools, the prevalence of

smoking increased for all smokers, those students who smoked daily and those who

reported usually smoking at school. Analyses conducted to test the association between

policy variables and school smoking found no significant differences between different

policy components and smoking prevalence. Unfortunately, policies with a punishment

emphasis appeared to deter students from advising other students not to smoke. There

were no statistically significant effects of school polices, and specifically health

education, on health knowledge.

Failure to discuss the health effects of tobacco with a teacher or other adult had a

protective effect for daily smoking. It is unclear from the data, however, whether this

'discussion' occurred as a preventive or punitive (for students caught smoking)

measure. Other measures of health education or promotion, using the Internet for

specific health information or knowledge of a smoke-free website, were not protective

against daily smoking.
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CHAPTER 8

Results: family characteristics

8.1 Introduction

In this chapter results are presented for an examination of the association between

characteristics of the family environment and daily smoking by students.

The dangers of exposure to SHS at home are two-fold, first it exposes students to the

harmful constituents of tobacco smoke, and, second it supports perceptions of a home

environment that is 'sympathetic', that is, tolerant of tobacco use. Smoking in the

household potentially provides access to tobacco products. In this chapter the

prevalence of exposure to SHS is viewed from the second angle and presented along

with the association between this exposure and daily smoking by students. Next, results

are presented about the associations of smoking by siblings, parental smoking,

attachment to parents and smoking by students. In the final section of the chapter is

presented an investigation of the associations of daily smoking with visiting a place of

worship, and with unsupervised time spent away from the home environment (for

example, visiting amusement arcades, movies).

8.2 Exposure to SHS at home"

Exposure to SHS at home was measured by responses to the question "During the past

seven days, on how many days have people smoked around you in your own home?"

Overall, 43.8% of students were exposed to SHS at home, with 17.7% reporting that

this exposure occurred on all seven days prior to the survey (Figure 7).

6 Some of the contents of this section have been published: Darling H, Reeder A. Is exposure to
secondhand tobacco smoke in the home related to daily smoking among youth? (letter). Australian and
New Zealand Journal ofPublic Health. 2003b; 27 (6): 655-6. (Appendix P)



2000

1800

1600

1400

'"- 1200=~
e.

1000·u
:;::
l.

800C'l
~

600

400

200

0

137

Number of days exposed to SHS in the home

Q,l '" '" '" '"l. >. >. >. >.
:: ~ ~ C'l ~

'" -e -e -e -e
0

N ""'" \l:l r-e. I I I...: - l"'l lrlQ,l

0
Z

Figure 7: Exposure to SHS at home

Significantly larger proportions of daily smokers than occasional smokers and smokers

than non-smokers were exposed to SHS at home (F = 29.2, df 6.4, 482.5, P < 0.001)

(Figure 8).

Exposure to SHS at home, by smoking status
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Figure 8: Exposure to SHS at home by smoking status
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A clear gradient can be seen in Figure 8 for the level of smoking and no SHS exposure

at home. Among non-smokers 62.4% were not exposed compared with 48.3% of

occasional and 24.8% of daily smokers). The reverse was true for SHS exposure on all

7 days (13.8% of non-smokers, 19.8% of occasional and 39.6% of daily smokers were

exposed).

Logistic regression, using daily smoking as the dependent variable and the number of

days exposed to SHS at home as the independent variable produced a positive dose

response effect (Figure 9) (F = 31.7, df6, 71;p < 0.001). After adjusting for school

decile, school year, and sex the ORs were all significant (p < 0.001) (Darling, Reeder

2003b).

OR and 95% Cl for exposure to SUS and daily smoking
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Figure 9: Adjusted OR for daily smoking by exposure to SUS at home

The association between daily smoking and exposure to SHS was examined in two

ways. ORs (and 95% Cl) to compare each level of exposure with no exposure were

used in the first phase. The results are shown in Figure 9. The second model included

the variables for whether or not the student smoked and the number of days per week

the student was exposed to secondhand smoke in the home. The OR for daily smoking

were 3.0 (95% Cl 2.2, 4.1) for exposure on 1-2 days, 3.9 (95% Cl 2.6, 6.0) for 3-4 days,

4.8 (95% Cl 2.7, 8.5) for 5-6 days and 6.7 (95% Cl 5.1, 8.8) for exposure on all seven
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days prior to the survey. The OR for any exposure was 2.3 (95% Cl 1.6, 3.4) and the

OR for the linear trend was 1.3 for each increase in exposure category (95% Cl 1.2, 1.4)

and there was a dose-response for the linear trend. The linear trend is also shown in the

figure and was also significant.

8.3 Parental smoking

In addition to knowing how frequently exposure to SHS at home occurred, it was also of

interest to know who, in the family, smoked. The association between smoking by a

parent and student daily smoking was examined using a variable with the value of' l' if

either parent smoked and '0' for the remainder. If either parent smoked the odds of

daily smoking increased by nearly four times (Table 29) (adjusted OR 3.5, 95% Cl 2.8,

4.4, F = 25.2,p < 0.001).

8.4 Sibling smoking

As with parental smoking the association between sibling smoking and daily smoking

was examined using a variable with the value of' l' if either a brother or sister smoked;

the reference value of '0' was assigned to all other participants. The results are

presented in Table 29 and indicate that the odds of daily smoking is around 4 times

higher if a sibling smokes (adjusted OR 3.9,95% Cl 3.1, 4.9, F = 34.2,p <0.001).



Table 29: Unadjusted and adjusted OR for daily smoking by sibling smoking and parent smoking and relationships

All Daily Unadjusted Adjusted'

student smokers

s

% % OR (95% Cl) F(df, df) p OR (95% Cl) F(df, df) P

Sibling smoking 157.7 (1,76) <0.001 147.9 (1, 76) <0.001

No siblings smoke 70.7 41.8 l.0 l.0

Sibling(s) smoke 29.3 58.2 4.2 (3.3, 5.2) 3.9 (3.1, 4.9)

Parental smoking 118.3 (1,76) <0.001 110.5(1,76) <0.001

Both parents don't smoke 60.8 33.2 l.0 l.0

Either / both parents smoke 39.2 66.8 3.7 (2.9, 4.7) 3.5 (2.8,4.4)

Parent relations 38.3 (I, 76) <0.001 34.0 (I, 76) <0.001

Strong relations with parents 77.6 64.9 l.0 l.0

Weak relations with parents 22.4 35.1 2.1 (1.7,2.7) 2.0 (l.6, 2.6)

IAdjusted for school decile, school year, and sex

.......

.j::>.
o
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8.5 Attachment to parents

Attachment to parents was measured using the SDQ I (more detail and analyses of the

SDQ I are contained in Appendix Q). There was no evidence of a linear relationship

when the subscale for parent attachment was divided into quarters. In this analysis, the

three upper quarters of the attitudes to parents scale were combined and compared with

the lowest quarter. The upper three quarters were used as the reference group. The

results of the analysis for parent relations and the adjusted model are presented in Table

29.

The overall effect on daily smoking was significant for parent relations (F = 34.0, df 1,

76; p < 0.001). When compared with students reporting strong parent relations (the

highest three-quarters of responses) weaker parent relations increased the odds of daily

smoking (OR 2.0, 95% Cl 1.6, 2.6).

As the strength of the relations between parents and students could be moderated by the

effect of parental smoking, logistic regression was used to test for an interaction

between parental smoking and attachment to parents and this was not significant.

8.6 Visiting a place of worship

Students were asked to record how many times, in the month preceding the survey, they

had been to a place of worship. A variable was generated to account for no visit, one to

three visits, or four or more visits (that is, at least weekly). The results of logistic

regression analyses for the relationship between the number of visits and daily smoking

are presented in Table 30. A dose response effect was found, whereby an increasing

frequency of visits was increasingly protective against daily smoking.



Table 30: Unadjusted and adjusted OR for daily smoking by visits to place of worship, 2002YLS

All Daily Unadjusted Adjusted!

students

%

smokers

% OR (95% Cl) F (df, df) p OR (95% Cl) F (df, df) p

Number of visits to a place of worship

None

1-3 visits

4 or more visits

67.8

13.7

18.5

76.1

12.1

11.8

5.0(2, 75)

1.0

0.8 (0.5, 1.1)

0.5 (0.4,0.8)

0.01 6.6 (2, 75)

1.0

0.8 (0.5, 1.2)

0.5 (0.3, 0.7)

0.002

1Adjusted for school decile, school year, and sex

......

..j::..
N
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8.7 Unsupervised time

Students were also asked to record the number of times they had visited an amusement

arcade, the movies, a swimming pool, or a skate park. Again, the responses were coded

'0' for no visits in the month prior to the survey,' l' for 1-3 visits, and '2' for 4 or more

visits. Logistic regression analyses produced the OR for daily smoking presented in

Table 31. For each of the activities, the risk of daily smoking increased with the

number of visits. This dose response effect was particularly strong for the number of

visits to skate parks, with at least weekly visits increasing the risk of daily smoking by

more than four times. Somewhat ambiguous results were found for visits to the movies

in that 1-3 visits was protective and weekly visits had no significant association with

daily smoking. A combined variable was created for no visits to an amusement arcade,

movies, swimming pool, or skate park, 2-4 visits (approximately weekly), 5-8 visits

(approximately two times per week), or 9 or more visits. In this analysis only combined

visits of nine or more times per week was associated with increased odds of smoking

daily (adjusted OR 3.1)



TABLE 31: Unadjusted and adjusted OR for daily smoking by unsupervised time

All Daily Unadjusted Adjusted'

students smokers

% % OR (95% Cl) F P OR (95% Cl) F P

(df, dt) (df, dt)

Amusement arcade 4.5 (2, 75) 0.014 4.8 (2, 75) om
No visits 67.6 65.3 1.0 1.0

1-3 visits 22.7 20.0 0.9 (0.7, 1.2) 1.0 (0.7, 1.3)

4 or more visits 9.7 14.7 1.7 (1.2, 2.5) 1.8 (1.2,2.7)

Movies 5.4 (2, 75) 0.006 4.6 (2, 75) 0.0125

No visits 38.8 42.4 1.0 1.0

1-3 visits 52.2 44.5 0.8 (0.6, 1.0) 0.8 (0.6, 1.0)

4 or more visits 9.1 13.1 1.4 (0.9, 2.2) 1.3 (0.9,2.0)

Swimming pool 0.9 (2, 75) 0.421 1.2 (2, 75) 0.32

No visits 70.7 68.8 1.0 1.0

1-3 visits 20.7 20.7 1.0 (0.7, 1.5) 1.0 (0.7, 1.5)

4 or more visits 8.6 10.5 1.3 (0.9, 1.9) 1.3 (0.9,2.0)

Skate park 26.8 (2, 75) <0.001 39.3 (2, 75) <0.001

No visits 75.5 56.8 1.0 1.0

1-3 visits 16.3 24.3 2.2 (1.6,3.0) 2.3 (1.7,3.1)

4 or more visits 8.2 18.9 3.9 (2.6,5.7) 4.4 (3.1, 6.3)

Combined visits 13.6 (3, 74) <0.001 16.9 (3, 74) <0.001

No visits 36.7 28.4 1.0 1.0

2-4 visits 31.7 28.1 1.2 (0.8, 1.6) 1.2 (0.9, 1.7)

5-8 visits 15.6 15.3 1.3 (0.9,2.0) 1.4 (0.9, 2.1)

9 + visits 16.0 28.3 2.7 (1.9, 3.7) 3.1 (2.3,4.2)
>-'

IAdjusted for school decile, school year, and sex +:-
+:-
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8.8 Summary

In this chapter the results of analyses conducted, broadly, at the family level have been

presented. The results consistently show an association between risk factors at the

family level and increased odds for daily smoking.

A dose-response effect was found for exposure to SHS, whereby increasing exposure

was associated with increased odds of daily smoking. The association between smoking

by parents or siblings and daily smoking were consistent with the results for exposure to

SHS in the home. Students who reported that their parents or siblings smoked were 4

times more likely to be a daily smoker than students who did not report smoking among

these family members.

The family environment also includes limitations placed on student behaviour and the

adoption of values, beliefs or customs from their parents. Visiting a place of worship

was protective against daily smoking. Those visiting a place of worship at least four

times in the month preceding the YLS were half as likely to smoke daily.

Examination of the activities that were most likely to involve 'unsupervised time' found

that more frequent visits, or increased unsupervised time, were associated with an

increased risk of daily smoking. This association was particularly strong for visits to

skate parks, where the odds for students who visited a skate park at least weekly were

four times higher than those who did not. Somewhat ambiguous results were found for

visits to the movies in that 1-3 visits was protective and weekly visits had no significant

association with daily smoking.
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CHAPTER 9

Results: student characteristics

9.1 Introduction

The results for the investigation of associations between student characteristics and

daily smoking are presented in this chapter. Both individual characteristics that may be

influenced by the school and those not influenced by the school are considered.

It is plausible that a students' educational expectations and experiences may influence

their use of tobacco (chapter 2), and therefore, these factors are considered as among

those factors potentially influenced by school. Similarly, knowledge and attitudes about

smoking may be indicative of the way in which tobacco education is provided at school,

the rules or policies governing tobacco use, and the general orientation of the school

towards tobacco use. These factors are also likely to influence the smoking behaviour

of friends and the students' relationships with peers and for these reasons these are

considered among those student characteristics potentially influenced by the school.

The amount of disposable income that a student has and the way in which that income is

obtained, are both potential risk factors for tobacco use. Along with demographic

characteristics, such as ethnicity and age presented in chapter 5, these student

characteristics are considered beyond the influence of the school. The associations of

self-concept (here measured by general self-concept, physical ability, and physical

appearance) with tobacco use were also investigated.

9.2 Student characteristics potentially influenced by the school

9.2.1 Educational engagement and experiences

One measure of engagement or attachment to school is the students' intentions about

remaining at school. Students were asked "When do you plan to leave school?", and

were given the response options of Year 10 through Year 13, with the default category

of "I'm not sure when I'll leave school yet". Among students who intended leaving

school earlier (Years 10 and 11) there was an increased risk for daily smoking, with the

odds for students who intended leaving school after Year 11 being 11 times higher for
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daily smoking than those who intended staying two more years at secondary school

(Table 32).

Another measure of school attachment is a student's academic self-concept. In this

study general school self-concept was measured using the general school subscale of

the SDQ I (Appendix Q). As previously described (section 8.5, page 140), the

continuous SDQ I subscale was divided into quarters. The three upper quarters were

combined and were compared with the lowest quarter (the lowest quarter of the general

school subscale). Logistic regression analyses using this general school self-concept

measure and daily smoking are presented in Table 32. Low general school self-concept

was associated with elevated odds of daily smoking (adjusted OR 2.5, 95% Cl 1.9,3.3).



Table 32: Unadjusted and adjusted OR for daily smoking by educational engagement

All Daily Unadjusted Adjusted!

students smokers

% % OR (95% Cl) F (df, dt) p OR (95% Cl) F (df, dt) P

When do you intending leaving school? 33.2 (4, 73) <0.001 40.1 (4,73) <0.001

Year 13 (Seventh form) 61.9 35.0 1.0 1.0

Year 12 (Sixth form) 11.0 22.8 4.6 (3.4, 6.3) 5.2 (3.7, 7.2)

Year 11 (Fifth form) 3.1 9.8 8.7 (5.4, 13.8) 11.4 (7.3, 18.0)

Year 10 (Fourth form) 1.3 3.3 6.0 (2.6, 13.7) 7.8 (3.5, 17.2)

Not sure 22.7 29.2 2.5 (1.8, 3.5) 2.5 (1.9,3.5)

General school self-concept 40.2 (1, 76) <0.001 39.7 (1, 76) <0.001

High general school self-concept 70.3 52.3 1.0 1.0

Low general school self-concept 29.7 47.7 2.5 (1.9,3.3) 2.5 (1.9,3.3)

IAdjusted for school decile, school year, and sex

.......
+:
00
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9.2.2 Knowledge about smoking

Students were asked to complete a series of questions investigating their beliefs about

smoking. The associations between these variables and daily smoking are presented in

Table 33.

The variables presented in Table 33 had four response options: definitely yes, probably

yes, probably not, definitely not, the first was used as the reference category. In

answering the question "Do you think cigarette smoking is harmful to your health", the

majority (84.2%) of students responded that smoking was definitely harmful. The OR

for daily smoking was five times greater for those who responded 'probably yes' but the

association was not significant for those that considered smoking to be either probably,

or definitely not harmful. In response to the questions "Once someone has started

smoking, do you think it would be difficult to quit", and "Do you think the smoke from

other people's cigarettes is harmful to you", students were more ambivalent in their

responses. There were no significant associations between the first question and

smoking, the second showed increased risk of daily smoking for all responses compared

with the reference category "definitely yes".



Table 33: Unadjusted and adjusted OR for daily smoking by knowledge about smoking (1)

All Daily Unadjusted Adjusted!

students smokers

% % OR (95% Cl) F (df, dt) p OR (95% F(df, dt) p

Cl)

Do you think cigarette smoking is

harmful to your health? 35.0 (3, 74) <0.001 30.4 (3, 74) <0.001

Definitely yes 84.2 64.8 1.0 1.0

Probably yes 10.9 30.6 5.1 (3.8,7.1) 5.2 (3.7, 7.3)

Probably not 1.5 1.9 1.8 (0.8,4.2) 1.8 (0.8,4.0)

Definitely not 3.4 2.7 1.0 (0.5, 2.0) 1.1 (0.6, 2.2)

Once someone has started smoking, do

you think it would be difficult to quit? 0.8 (3, 74) 0.517 0.65 (3, 74) 0.583

Definitely yes 38.6 41.1 1.0 1.0

Probably yes 44.4 41.4 0.9(0.7,1.1) 0.9 (0.7, 1.1)

Probably not 10.2 11.4 1.1 (0.7, 1.6) 1.0 (0.7, 1.6)

Definitely not 6.7 6.0 0.8 (0.5,1.4) 0.9 (0.5, 1.5)

Do you think the smoke from other

people's cigarettes is harmful to you? 7.3 (3, 74) <0.001 8.1 (3,74) <0.001

Definitely yes 63.2 52.0 1.0 1.0

Probably yes 28.4 33.8 1.5 (1.2,2.0) 1.6 (1.2, 2.1)

Probably not 5.1 9.6 2.7 (1.7, 4.4) 2.9 (1.7, 4.7)

Definitely not 3.4 4.6 1.8 (1.0, 3.1) 1.9 (1.1, 3.3)

[Adjusted for school decile, school year, and sex

.......
V1
0
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Responses to a second group of statements about tobacco smoking are presented in

Table 34. Students were given the instruction "Please read the statements below and ...

show how much you agree or disagree with it". Five response options were provided:

strongly agree, agree, neither agree/disagree, disagree, strongly disagree. In each case,

strong agreement with the statement (Smoking ... helps reduce weight; helps you relax;

and reduces stress) was associated with increased risk of daily smoking. The odds ratios

for helps you relax and reduces stress were very high (OR 68.1 and 22.4, respectively),

but it must be noted that the percentage of smokers within some of the response

categories were comparatively low.

Responses to the remammg statement (Smoking ... reduces your fitness) were

ambiguous. There was an increase in risk among those who either agreed or neither

agreed / disagreed, but there was no association between disagreement with the

statement and risk of daily smoking.



Table 34: Unadjusted and adjusted OR for daily smoking by knowledge about smoking (2)

All Daily Unadjusted Adjusted'

students smokers

% % OR (95% Cl) F (df, df) p OR (95% Cl) F (df, df) p

Helps reduce your weight ... 4.5 (4,73) 0.003 3.9 (4,73) 0.006

Strongly disagree 23.1 15.8 1.0 1.0

Disagree 15.9 16.7 1.6 (1.1, 2.3) 1.6 (1.1, 2.2)

Neither agree / disagree 39.6 38.3 1.5 (1.1, 2.0) 1.4 (1.0, 2.0)

Agree 14.5 18.7 2.1 (1.3,3.2) 2.0 (1.3,3.2)

Strongly agree 6.8 10.4 2.5 (1.6, 4.0) 2.4 (1.5, 4.0)

Helps you relax ... 101.6 (4, 73) <0.001 107.4 (4, 73) <0.001

Strongly disagree 20.1 2.4 1.0 1.0

Disagree 11.3 2.4 1.8 (0.6, 5.4) 1.8 (0.6, 5.4)

Neither agree / disagree 31.8 10.9 3.0 (1.2, 7.4) 3.0 (1.2,7.5)

Agree 25.8 42.0 17.2 (8.1,36.7) 18.0 (8.4, 38.8)

Strongly agree 11.0 42.4 62.9 (28.9, 136.7) 68.1 (31.0, 149.2)

lAdj usted for school decile, school year, and sex

......
Vl
N



Table 34: Unadjusted and adjusted OR for daily smoking by knowledge about smoking (2), continued

All students Daily Unadjusted Adjusted!

smokers

% % OR (95% Cl) F (3, 74) p OR (95% Cl) F (7,70) p

Reduces your fitness ... 9.0 (4, 73) <0.001 8.5 (4, 73) <0.001

Strongly agree 52.0 39.6 1.0 1.0

Agree 22.3 30.3 1.9 (l.4, 2.7) 1.9 (l.4, 2.7)

Neither agree / disagree 8.5 12.9 2.2 (l .6, 3.0) 2.2 (1.6, 3.0)

Disagree 4.2 5.0 1.6 (1.0, 2.7) 1.6 (1.0, 2.7)

Strongly disagree 12.8 12.1 1.3 (0.9, 1.8) 1.2 (0.8, 1.7)

Reduces stress 70.0 (4, 73) <0.001 64.3 (4, 73) <0.001

Strongly disagree 16.4 3.7 1.0 1.0

Disagree 10.0 2.7 1.2 (0.6, 2.4) 1.2 (0.6, 2.4)

Neither agree / disagree 35.3 12.9 1.7 (0.9, 3.1) 1.7 (0.9, 3.1)

Agree 24.7 38.5 8.4 (4.7,14.9) 8.5 (4.8,15.2)

Strongly agree 13.7 42.2 21.9 (l2.6, 38.3) 22.4 (l2.7, 39.7)

'Adjusted for school decile, school year, and sex

......
Vl
VJ
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9.2.3 Attitudes towards smoking

The literature reviewed suggested the probability that the milieu of the school

environment, in addition to health education programmes and school policy, can

influence a student's attitudes towards smoking. Responses to attitudinal questions are

presented in this section.

Analyses of data from the question, "If one of your best friends offered you a cigarette,

would you smoke it?" produced a very large unvariate odds ratio (OR 725.9, 95% Cl

282.6, 1864.3) (Table 35).

Over half of the daily smokers thought they would be smoking in 5 years time and the

univariate analysis for this question also yielded a high odds ratio for daily smoking.



Table 35: Unadjusted and adjusted OR for daily smoking by intentions to smoke

All Daily Unadjusted Adjusted!

students smokers

% % OR (95% Cl) F (df, df) p OR (95% Cl) F (df, df) p

If one of your best friends offered 118.7 (3, 74) <0.001 104.8 (3, 74) <0.001

you a cigarette, would you smoke

it? 2

Definitely not 46.4 1.2 1.0 1.0

Probably not 23.5 2.2 3.5 (1.1,11.2) 3.8 (1.2,12.4)

Probably yes 18.9 34.0 86.5 (34.4, 217.7) 93.6 (37.0, 236.5)

Definitely yes 11.2 62.6 725.9 (282.6, 1864.3) 812 (305. 7, 2157.3)

At any time during the next year 136.6 (3, 74) <0.001 169.4 (3, 74) <0.001

... do you think you will smoke a

cigarette?

Definitely not 41.2 2.3 1.0 1.0

Probably not 22.7 5.4 4.4 (2.0, 10.0) 4.7 (2.1,10.6)

Probably yes 18.8 19.2 21.3 (10.7,42.5) 23.7 (12.2, 46.3)

Definitely yes 17.3 73.2 167.1 (83.5,334.4) 191.8 (99.1, 371.2)

Do you think you will be smoking 305.8 (1, 76) <0.001 276.7 (1, 76) <0.001

cigarettes five years from now?

No 84.3 42.2 1.0 1.0

Yes 15.7 57.8 13.0 (9.7,17.3) 13.1 (9.7, 17.8)

IAdjusted for school decile, school year, and sex

........
VI
VI
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Responses to four attitudinal questions are presented in Table 36. All responses were

associated with increased risk of daily smoking when compared to the reference

category: "strongly disagree". For some questions this risk was considerably higher, for

example, for those who agreed with the statement that "Smoking... tastes good" (OR

27.6 (95% Cl 16.0,47.6). In contrast, responses to the question "Smoking ... makes you

look older" were more moderate.



Table 36: Unadjusted and adjusted OR for daily smoking and attitudes towards smoking

All Daily Unadjusted Adjusted'

students smokers

OR (95% Cl) F (df, df) p OR (95% Cl) F (df, df) p

Smoking ... tastes good 53.7 (4,73) <0.00 I 52.9 (4, 73) <0.001

Strongly disagree 45.4 10.6 1.0 1.0

Disagree 16.4 14.6 4.2 (2.7, 6.3) 4.4 (2.8, 6.7)

Neither agree / disagree 23.5 26.5 5.4 (3.7,8.0) 5.9 (4.0, 8.8)

Agree 8.6 27.8 22.6 (14.2, 36.1) 26.4 (16.0, 43.6)

Strongly agree 6.1 20.5 24.1 (14.0, 41.3) 27.6 (16.0, 47.6)

Smoking ... makes you look 8.0 (4, 73) <0.001 7.9 (4, 73) <0.001

older

Strongly disagree 20.2 12.6 1.0 1.0

Disagree 12.9 17.8 2.5 (1.6, 3.7) 2.5 (1.6, 3.8)

Neither agree / disagree 25.1 33.1 2.3 (1.6, 3.3) 2.5 (1.7, 3.5)

Agree 22.9 18.8 1.4 (0.9, 2.0) 1.5 (1.0, 2.1)

Strongly agree 18.9 17.7 1.6 (1.0, 2.4) 1.6 (1.0, 2.5)

lAdjusted for school decile, school year, and sex

VI
-..j



Table 36: Unadjusted and adjusted OR for daily smoking and attitudes towards smoking, continued

All Daily Unadjusted

students smokers

% % OR (95% Cl) F (df, dt)

Smoking... looks sexy 25.9 (4, 73)

Strongly disagree 55.1 28.2 1.0

Disagree 19.1 23.7 2.6 (1.9, 3.6)

Neither agree / disagree 18.8 34.8 4.4 (2.1, 6.2)

Agree 3.4 4.7 3.0 (1.6, 5.7)

Strongly agree 3.6 8.5 6.0 (3.8, 9.5)

Smoking... gains friends 11.3 (4, 73)

Strongly disagree 34.0 25.1 1.0

Disagree 22.5 18.8 1.2 (0.8, 1.7)

Neither agree / disagree 30.8 35.1 1.6 (1.2, 2.1)

Agree 8.6 12.3 2.1 (1.5,3.0)

Strongly agree 4.1 8.6 3.5 (2.2, 5.7)

IAdjusted for school decile, school year, and sex

p

<0.001

<0.001

Adjusted!

OR (95% Cl) F (df, dt) p

32.0 (4, 73) <0.001

1.0

2.8 (2.0, 3.8)

4.7 (3.4, 6.6

3.3 (1.8, 6.2)

6.7 (4.3, 10.5)

11.9(4,73) <0.001

1.0

1.2 (0.8, 1.7)

1.7 (1.3, 2.2)

2.1 (1.5,3.0)

3.8 (2.3, 6.1)

......
VI
00
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9.2.4 Peer relations

The review of associations between peer relations and youth smoking in chapter 2

produced inconclusive results. Peer relations are considered, here, as part of the

influence of the school environment on smoking behaviour.

Associations between peer relations, smoking by a best friend and daily smoking are

presented in Table 37. Once again the binary variable has been used, with strong

relations as the reference category (that is, the top three-quarters of values on the peer

relations subscale) and low peer relations given the binary value of' I'. Strong relations

with peers increased the risk of smoking slightly, but this was not significant when the

model was adjusted for school decile, school year, and sex. The odds of daily smoking

increased by 10 times if the student reported smoking by a best friend (adjusted OR

10.2; 95% Cl 6.8, 15.4).

As with parent relationships and parental smoking, there was no interaction between

peer relationships and the smoking behaviour of the best friend.



TABLE 37: Unadjusted and adjusted OR for daily smoking by peer relations and best friend smoking

31.0 (5, 72) <0.00 I

1.0

10.2 (6.8, 15.4)

4.0 (5, 72)

1.0

0.7 (0.5, 1.0)

p

0.003

F (df, dt)

AdjustedI

OR (95% Cl)p

0.076

<0.001

All Daily Unadjusted

students smokers

% % OR (95% Cl) F (df, dt)

Peer relations 3.2 (1,76)

Strong 76.6 81.0 1.0

Weak 23.4 19.0 0.7 (0.5, 1.0)

Best friend 140.3 (1,76)

Does not smoke 67.4 21.2 1.0

Smokes 32.6 78.8 10.6 (7.2,15.8)

IAdjusted for school decile, school year, and sex

0\
o
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9.3 Student characteristics not influenced by the school

9.3.1 Disposable income

In chapter 2, the reviewed literature supported a positive association between disposable

income and an increased risk of smoking. In this study three measures of income were

used. For the first, students were asked "About how much money do you personally

spend each week" (usual spending), the second asked where they obtained the money

from, and the third question asked students to specify how much money they spent in

the week prior to the survey. A list of items considered most relevant to secondary

school students was provided and students were asked to specify how much money they

had spent on each item.

The total amount reported spent in the week prior to the survey (actual spending) was

compared with reported usual spending. There was fair agreement between the two

measures of spending categories (kappa = 0.4, SE = 0.01) (Altman 1991). Actual

spending was significantly higher than estimated usual spending (p <0.001). The

proportion of students who usually spent $0-10 was 28.6%; 29.6% usually spent $11

20; and, 41.8% spent $21 or more. In comparison, 26.2% actually spent $0-10; 13.5%

spent $11-20; and, 60.3% spent $21 or more. The amount spent was not related to sex

or school decile; there was a significant difference between school years, with more of

the older students spending $21 or more (p <0.001).

Money was most commonly received from parents or guardians (79.8%), followed by

part-time employment (39.9%), grandparents (8.6%), siblings (7.4%), other relatives

(6.3%), and friends (5.1%).

To facilitate the recording of expenditure on the products and services listed, descriptive

prompts were provided for fast food ("like KFC or McDonalds "), and for gambling

("for example, lotto, poker machines, scratchies "). The proportions of the sample

purchasing each product are presented in Table 38, along with the median amount spent

and interquartile range (IQR). Nearly 87% reported some spending; the median amount

spent per week was $35. Over a third of the sample reported spending on fast food,

school lunches and snack food. Around 12% reported purchasing cigarettes, the median

value for which was $11.
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Table 38: Purchasing of selected items

Among spenders

Items most Proportion

frequently of sample Median IQR

Selected items identified (rank) purchasing $ $

%

Fast food 44.5 10 5-12

School lunches 2 44.1 5 5-10

Snack food 3 39.0 5 3-10

Going out 4 30.5 10 9-20

Transport 5 30.4 6 4-11

Cell phones / text messaging 6 28.2 10 4-20

Clothes 7 20.1 40 20-80

Alcohol 8 18.8 15 10-20

Savings 9 16.1 30 10-60

Cigarettes 10 11.7 11 10-20

Music 11 8.9 25 10-30

Gambling 12 4.9 5 3-10

Total Spending 86.6 35 17-72

Total (including non-spenders) 100.0 28 10-62

In Table 39 are presented the ORs for the association between amount of disposable

income and odds of daily smoking. A clear dose-response is evident for the unadjusted

model where increased amounts of income are associated with increased odds of

smoking daily. In the adjusted model there was an interaction effect for the amount of

disposable income and school decile with daily smoking. The amount of income was

more influential on daily smoking for students from higher decile schools. There was

no interaction between sex and income level with daily smoking. There was no

association between part-time employment and daily smoking.



Table 39: Unadjusted and adjusted OR for daily smoking by disposable income and part-time employment

All Daily

students smokers

% % OR (95% Cl)

Disposable income?

$0-10 per week 28.4 12.3 1.0

$11-20 per week 29.4 19.4 1.6 (1.1, 2.3)

$21-30 per week 17.0 19.4 2.9 (2.0, 4.3)

$31+ per week 25.2 48.9 5.7 (4.2, 7.9)

$0-10 per week

Decile 1-3 (low) 24.7 10.3

Decile 4-6 (mid) 24.7 11.6

Decile 7-10 (high) (reference) 33.3 14.8

$11-20 per week

Decile 1-3 (low) 27.9 25.3

Decile 4-6 (mid) 30.0 18.6

Decile 7-10 (high) 30.0 14.9

$21-30 per week

Decile 1-3 (low) 18.4 22.2

Decile 4-6 (mid) 16.5 15.9

Decile 7-10 (high) 16.5 19.8

$3 I+ per week

Decile 1-3 (low) 29.0 42.1

Decile 4-6 (mid) 28.8 53.9

Decile 7-10 (high) 20.2 50.5

Unadjusted

F (df, df)

46.3 (3, 74)

p

< 0.001

AdjustedI

OR (95% Cl) F (df, df)3

3.1 (6,71)

1.6 (0.7, 4.0)

1.3 (0.6, 2.9)

1.0

3.2 (1.7, 6.2)

1.5 (0.7, 3.6)

1.2 (0.7,1.9)

1.8 (1.0, 3.3)

1.0 (0.4, 2.3)

3.1 (1.8,5.1)

0.9 (0.6,1.4)

0.9 (0.5, 1.5)

8.2 (5.6,12.1)

p

0.009

'Adjusted for school decile, school year, and sex; 2interaction effect for school decile;-3test for interaction effect ......
0\
w



Table 39: Unadjusted and adjusted OR for daily smoking by disposable income and part-time employment, continued

All Daily Unadjusted Adjusted'

students smokers

% % OR (95% Cl) F (df, df)

Part-time employment 0.1 (1,76)

No income from employment 60.1 60.8 1.0

Income from part-time 39.9 39.2 1.0 (0.8, 1.3)

employment

'Adjusted for school decile, school year, and sex

p

0.814

OR (95% Cl) F (df, df)

0.1 (1,76)

1.0

1.0 (0.8, 1.3)

p

0.706

.......
0'1
-I::-
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9.3.2 Self-concept

Three further subscales of the SDQ I were used to investigate associations between self

concept and daily smoking. In Table 40 the results oflogistic regression analyses for the

variables physical appearance, physical ability, and general self-concept are presented.

The risks of daily smoking for the two physical measures were similar, but low general

self-concept increased the risk of daily smoking by 60% (95% Cl 1.1, 2.2).



TABLE 40: Unadjusted and adjusted OR for daily smoking and self-concept measures

All Daily Unadjusted Adjusted!

students smokers

OR (95% Cl) F (df, df) p OR (95% Cl) F (df, dt) P

Physical appearance 3.2 (1, 76) 0.076 1.7 (1, 76) 0.199

High 76.9 72.7 1.0 1.0

Low 23.1 27.3 1.3 (1.0, 1.8) 1.2 (0.9, 1.7)

Physical ability 4.3 (1, 76) 0.041 1.7 (1, 76) 0.195

High 74.9 70.3 1.0 1.0

Low 25.1 29.7 1.3 (1.0, 1.8) 1.2 (0.9, 1.6)

General self-concept 8.7 (1, 76) 0.004 8.0 (1, 76) 0.006

High general self-concept 78.6 79.6 1.0 1.0

Low general self-concept 21.4 20.3 1.6 (1.2, 2.3) 1.6 (1.2, 2.3)

IAdjusted for school decile, school year, and sex

.......
0\
0\
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9.4 Summary

In this chapter an investigation of many risk and protective factors for daily smoking

has been reported. The first section of the chapter investigated the associations between

characteristics potentially influenced by the school and daily smoking among students.

Students who intended leaving school earlier than Year 13 were at increased odds for

daily smoking, as were students who reported low general school self-concept.

Students were asked a number of questions about their knowledge about smoking.

Generally, ambivalence in responses increased the risk of daily smoking (for example,

"Do you think cigarette smoking is harmful to your health"). In contrast, responses to

the more specific belief questions (for example, "Smoking...helps reduce your weight")

showed clear gradients for three out of the four measures; with risk of smoking

increasing the further the responses were away from the 'protective' reference category.

Responses to attitudinal questions were presented and an interaction effect was found

for school decile for responses to the question "Smoking ... looks good". The risk of

daily smoking was elevated for students from low decile schools for all of the response

categories.

The associations between peer relations, best friend smoking and daily smoking by

students were presented. In contrast to the other measures of self-concept, strong peer

relations were associated with increased risk. Having a best friend who smoked

increased the risk of daily smoking by ten times.

There was an interaction effect found for school decile and disposable income. Among

students from high decile schools those students who reported high levels of disposable

income were more likely to be daily smokers. This association was not found for

students from low- and mid-decile schools.

Income from part-time employment (a characteristic unlikely to be influenced by the

school), was only weakly associated with purchasing of cigarettes, although income

from part-time employment was associated with the amount actually spent on cigarettes.

Overall, around 12% of students purchased cigarettes in the week prior to the study, the

median value of which was $11.00.
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In the final analyses of the chapter, the associations between measures of self-concept

and smoking were presented. There was no association between the SDQ I self concept

subscales of physical ability and physical appearance and smoking, but there was for the

general self-concept subscale. Students who reported low general self-concept (the

lowest quarter of self-concept scores) were 60% more likely to smoke daily.
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CHAPTER 10

Results: within domain and integrated multilevel models

10.1 Introduction

Earlier chapters have presented the descriptive, univariate, and multivariate results of

analyses of data from the 2002 YLS and SSPS. In this chapter it is reported how the

data were combined to investigate the overall effects on daily smoking of the 'tobacco

genic' environment, school, family, and student characteristics. This analysis was based

on the 2,928 pupils from 80 schools where data were complete.

10.2 Selection of variables

Variables included in these multilevel models were either: 1) significant in the

univariate analyses; or, 2) not significant in the univariate models, but frequently cited

as important variables in reviewed literature.

10.3 Domain of school and student characteristics

In Table 41 the OR and 95% Cl are presented for school and student characteristics

potentially influenced by the school.

The first model which did not include any explanatory variables, presents the regional

and school variance. The variation between geographical regions was not statistically

significant, but the between school variance was statistically significant. Between

schools the variance decreased from 0.47 (model 1) to 0.22 (model 3), indicating that

differences in daily smoking were not entirely accounted for by variables included in

this model.

The intraclass correlations (ICC) provide an indication of the proportion of variance

explained by between school variation. The ICC decreased from 0.13 to 0.06 after

student school level characteristics were included in the model. Thus, only 6% of the

variation between schools was explained by factors not included in the models.

The school effects are shown in model 2, in which there are no student characteristics

which are potentially influenced by the school and only student characteristics of year

and sex and school roll and decile. In this model the variance was 0.36 (SE = 0.11)
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indicating that 36% of the between school variance was not explained by variables

included in the model. Low school decile showed an association with daily smoking.

Students who attended decile 1-3 schools were almost three times more likely to be

daily smokers (95% Cl 1.7, 4.2). In model 3 students from both mid (decile 4-6) and

low decile schools were more likely to smoke.

When student characteristics that might be influenced by the school were included in

the model (model 3), students, who intended staying at school until after Year 13

(seventh form) were less likely to smoke daily (OR 0.4, 95% Cl 0.3, 0.5). Pro-smoking

knowledge (a combined variable generated from student's pro-smoking responses to the

health knowledge questions, chapter 9) was associated with greatly increased risk of

daily smoking. Students, who were ambivalent about smoking, were nearly four times

more likely to smoke daily (OR 3.7, 95% Cl 2.4, 5.5). In comparison, students who

expressed strong pro-smoking knowledge were over 10 times more likely to smoke

daily (95% Cl 6.6, 15.7). Although purchasing from a shop was associated with

increased risk of daily smoking (OR 10.5, 95% Cl 7.0, 15.9) the within school

prevalence of purchasing was not associated with increased risk of daily smoking. All

other student characteristics were either not significant or increased the risk of daily

smoking. The addition of these student level variables resulted in a decrease in the

school variance from 0.36 (model 2) to 0.22 (model 3) and a decrease in the ICC from

0.10 to 0.06.

To investigate the association between school policy variables and daily smoking

among students, the policy variables of cessation, prevention, and sanctions were

included in a further model (Appendix R). The addition of these variables did not alter

the school variance or ICC; furthermore, there were no associations between policy

variables and daily smoking. This is consistent with the results presented in chapter 7.

Odds ratios were calculated for the differences between schools with the highest and the

lowest smoking prevalence. For comparative purposes this effect translates into an OR

of 14.9 for model 1 to 10.5 for model 2, through to 6.2 for model 3, indicating that

schools effects are stronger in magnitude than some of the risk factors relating to the

individual.



Table 41: OR and 95%, Cl for school and student characteristics and daily smoking (N = 2,928, schools = 80)

Daily Smokers Model 1 Model 2 Model 3

Yes% No% OR OR

(n = 384) (n = 2,544) (95% Cl) (95% Cl)

Sex (male) 4204 49.8 0.7 (0.5, 0.9) 0.7 (0.5, 0.9)

Year (Year 12) 30.2 26.8 1.2 (0.9, 1.6) 1.0(0.7, lA)

Decile (mid) 29.7 29.6 1.3 (0.8,2.0) 1.8 (I.I, 2.8)

Decile (low) 34.9 21.5 2.3 (lA, 3.6) 2.7 (1.7, 4.2)

School roll [mean (SO)] 424 (239) 1.5 (0.7, 304) 1.5 (0.7, 3.3)

Leave after Year 13 34.6 66.5 0.4 (0.3, 0.5)

Knowledge (mid) 7.3 4.3 1.0 (0.6, 1.9)

Knowledge (low) 45.8 35.1 1.1 (0.8, 1.5)

Pro-smoking knowledge (mid) 42.7 39.0 3.7 (204, 5.5)

Pro-smoking knowledge (high) 4704 13.1 10.1 (6.6, 15.6)

Availability 42.7 4.6 3.9 (2.7, 5.6)

Purchased from shop 4I.l 2.7 10.5 (7.0, 15.9)

Prevalence of purchasing [mean (SO)] 804 (5.6) 1.5 (0.0,45.1)

Mean knowledge [mean (SO)] 10.8 (0.7) I.l (0.8, lA)

Low general school concept 33.1 26.7 1.6 (1.2, 2.2)

Regional variance (SE) 0.06 (0.07) 0.04 (0.05) 0.04 (0.05)

School variance (SE) 0.47 (0.13)** 0.36 (0.11 )** 0.22 (0.10)*

Intraclass correlations 0.13 0.10 0.06

*p:S 0.05, ** P :S0.001

.......
--.l.......
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10.4 Domain of family and student characteristics

Associations between family and student characteristics on daily smoking are presented

in Table 42.

Model 1 was described in the previous section. The second model examined the

association between sex, school year and daily smoking and indicated that including

year and sex in the model did not reduce the between school variance. Model 3

included the exposure to smoking in the home (parent, siblings, and SHS), and, in

model 4 variables, student characteristics other than those potentially influenced by the

school, were included. The next model (model 5) included the smoking behaviour of

the students' best friends. The final model, model 6, included visiting a place of

worship, students' disposable income, unsupervised activities, parent and peer

relationships, and general self-concept. The ICC decreased from 0.13 for model 1 to

0.07 for the full model (model 6) indicating improved explanatory power. As with the

school level model, part of the between school variance was explained by the inclusion

of family and student characteristics in the model; however, 25% of the between school

variance was unaccounted for in these models.

Odds ratios were again calculated for differences between schools. The OR in model 2

was 15.4, OR 7.6 for model 3, OR 6.5 for model 4, OR 5.4 for model 5, and 7.0 for

model 5.

The ICC, school vanance, and school OR decreased between models 2 and 3,

suggesting that the inclusion of family smoking behaviour explained some of the

differences between schools. This effect was further evident in the differences between

models 3 and 5, when the smoking behaviour of the best-friend was included. All

family smoking variables increased the risk of daily smoking. The greatest increase in

risk was found for the association between the smoking behaviour of siblings and daily

smoking. Among students who reported that a sibling smoked, the odds of being a daily

smoker were 3.5 times higher and this association persisted across model 5 (OR 2.8,

95% 2.1,3.6) and model 6 (OR 2.5,95% Cl 1.9,3.3). There was only a small increase

in odds of daily smoking for students who reported that either, or both, parents smoked

(model 3) (OR 1.5, 95% Cl 1.1,2.0), however, this association was not significant in

subsequent models.



173

Including the smoking behaviour of best friends in the model decreased the between

school variance, and had a strong association with daily smoking. The odds of smoking

were 8 times greater for students who had a best friend who smoked (OR 8.1, 95% Cl

6.0, 10.8). When other individual characteristics were included in the model the

association between the smoking behaviour of friends remained strong (OR 7.0, 95% Cl

5.2,9.5).

Visiting a place of worship remained protective after adjusting for other factors in the

model and daily smoking. The odds of daily smoking was halved, regardless of

whether a student visited a place of worship 1-3 times per month or weekly (95% Cl

0.3,0.8).

A dose-response was found between the amount of disposable income a student had and

the risk of daily smoking. For students, receiving more than $31 per week the odds of

smoking were over 3 times greater than for students who received $10 or less per week.

There was no association between some unsupervised activities (up to 8 times per

month) and daily smoking. However, for students who reported 9 or more periods of

unsupervised activities in the month prior to the survey, there was an 80% increased risk

of daily smoking (OR 1.8, 95% Cl 1.2, 2.6).

Reporting a weak relationship with parents was associated with a 60% increase in risk

of daily smoking (OR 1.6, 95% Cl 1.2, 2.1). Similarly, reporting a low general self

concept increased the risk by 40% (OR 1.4, 95% Cl 1.0, 2.0).
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Table 42: OR and 95% Cl for family and student characteristics and daily smoking (N = 2,928,

schools =80)

Daily Smokers Model 1 Model 2

Yes % No% OR

(N = 384) (N = 2,544) (95% Cl)

Sex (male) 42.4 49.8 0.7 (0.5, 0.9)

Year (Year 12) 30.2 26.8 1.2 (0.9, 1.6)

Either parent smokes 65.9 35.1

Sibling smokes 64.1 24.8

Exposed to SHS at home 76.3 39.4

SHS (trend)!

Best friend smokes 81.5 25.7

Visits place of worship:

None 80.0 67.8

1-3 times / month 10.4 14.2

Weekly 9.6 18.0

Disposable income:

$0-10 per week 12.9 35.2

$11-20 per week 20.6 32.4

$21-30 per week 18.8 15.9

$31+ per week 47.7 16.5

Unsupervised activities:

0-1 times per month 27.3 39.6

2-4 times per month 25.0 31.6

5-8 times per month 18.0 14.6

9+ times per month 29.7 14.2

Weak parent relationships 41.2 24.1

Weak peer relationships 18.2 22.2

Low general self-concept 33.1 23.8

Regional variance (SE) 0.06 (0.07) 0.06 (0.07)

School variance (SE) 0.47 (0.13 )** 0.49 (0.13)**

lntraclass correlations 0.13 0.13

*p :s 0.05, ** p :SO.OO 1

lThis was based on 4 categories of SHS
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Table 42: OR and 95% Cl for family and student characteristics and daily smoking (N = 2,928,

schools =80), continued

Model 3 Model 4 ModelS Model 6

OR OR OR OR

(95% Cl) (95% Cl) (95% Cl) (95% Cl)

Sex (male) 0.8 (0.6, l.l) 0.7 (0.6, 1.0) 0.9 (0.7, 1.2) 0.8 (0.6, l.l)

Year (Year 12) lA (l.l, 1.9) 1.2 (0.9, 1.6) 1.3 (1.0, 1.8) l.l (0.8, 1.6)

Either parent smokes 1.5 (l.l, 2.0) lA (1.0, 1.9) 1.3 (1.0, 1.8) 1.3 (0.9, 1.7)

Sibling smokes 3.7 (2.9, 4.7) 3.2 (2.5, 4.2) 2.8 (2.1, 3.6) 2.5 (1.9,3.3)

Exposed to SHS at home 1.6 (l.l, 2.5) 0.6 (0.3, 1.0) lA (0.9, 2.3) lA (0.9, 2.3)

SHS (trend) I 1.2 (1.1, lA) 1.2 (1.0, 1.03) 1.2(1.0,1.3) l.l (1.0, 1.3)

Best friend smokes 8.1 (6.0, 10.8) 7.0 (5.2, 9.5)

Visits place of worship:

None 1.0 1.0

1-3 times / month 0.6 (004, 0.9) 0.5 (0.3, 0.8)

Weekly 0.5 (0.3, 0.7) 0.5 (0.3,0.8)

Disposable income:

$0-10 per week 1.0 1.0

$11-20 per week 1.3 (0.9,2.0) l.l (0.7, 1.7)

$21- 30 per week 1.9 (1.3, 3.0) 1.6 (1.0, 204)

$31+ per week 4.5 (3.1, 6.6) 3.5 (2.3, 5.3)

Unsupervised activities:

0-1 times per month 1.0 1.0

2-4 times per month l.l (0.8, 1.6) 1.0 (0.7, lA)

5-8 times per month 1.3 (0.9,2.0) l.l (0.8, 1.7)

9+ times per month 2.3 (1.6,3.3) 1.8 (1.2, 2.6)

Weak parent relationships 1.8 (1.3,2.3) 1.6 (1.2, 2.1)

Weak peer relationships 0.8 (0.5, l.l)

Low general self-concept 1.3 (0.9, 1.7) lA (1.0, 2.0)

Regional variance (SE) 0.06 (0.06) 0.01 (0.04) 0.0 I (0.03) 0.00 (0.00)

School variance (SE) 0.27 (0.10)* 0.23 (0.11)* 0.19 (0.09)* 0.25 (0.10)*

Intraclass correlations 0.08 0.06 0.05 0.07

*p::; 0.05, ** p ::;0.001

IThis was based on 4 categories of SHS
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10.5 Integrated multilevel model- all domains

In Table 43 are presented the results for the multi level model of school, family and

student characteristics and daily smoking. In this, the final model, the intraclass

correlation was 0.06, OR 3.0 and school variance 0.2 (SE 0.10).

The smoking behaviour of siblings was a pervasive risk factor, increasing the odds of

smoking two-fold (OR 2.1, 95% Cl 1.6, 2.9) in the combined model. The smoking

behaviour of friends remained significant, however, the OR decreased from 6.7 (Table

42) to 4.4 (95% Cl 3.2, 6.2) (Table 43).

The addition of variables from the school level did not change the protective association

between attending a place of worship and daily smoking. In contrast, there was a slight

decrease in the odds of daily smoking associated with disposable income from OR 3.4

to OR 2.6.

The ORs for differences between schools were calculated and reduced from 14.9 (model

1), to 8.9 (model 2: excluding student characteristics potentially influenced by the

school), and 5.7 (model 3).
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Table 43: OR and 95% Cl for multilevel model and daily smoking (N = 2,928, schools =80)

Daily Smokers Model 1 Model 2

Yes % No% OR

(N = 384) (N = 2,544) (95% Cl)

Sex (male) 42.4 49.8 0.6 (0.5, 0.8)

Year (Year 12) 30.2 26.8 1.3 (1.0, 1.8)

Either parent smokes 65.9 35.1 1.5 (1.1,2.1)

Sibling smokes 64.1 24.8 3.1 (2.4,4.0)

Exposed to SHS at home 76.3 39.4 0.6 (0.4, 1.0)

SHS (trend)! 1.1 (1.0, 1.3)

Best friend smokes 81.5 25.7

Visits place of worship:

None 80.0 67.8 1.0

1-3 times / month 10.4 14.2 0.6 (0.4, 0.9)

Weekly 9.6 18.0 0.5 (0.3, 0.8)

Disposable income:

$0-10 per week 12.9 35.2 1.0

$11-20 per week 20.6 32.4 1.4 (0.9, 2.1)

$21-30 per week 18.8 15.9 1.9 (1.2, 2.9)

$31+ per week 47.7 16.5 4.5 (3.0, 6.6)

Unsupervised activities:

0-1 times per month 27.3 39.6 1.0

2-4 times per month 25.0 31.6 1.2 (0.8, 1.6)

5-8 times per month 18.0 14.6 1.3 (0.9, 1.9)

9+ times per month 29.7 14.2 2.2 (1.5, 3.2)

Weak parent relationships 41.2 24.1 1.5(1.2,2.1)

Weak peer relationships 18.2 22.2

Low general self-concept 33.1 23.8 1.1 (0.8, 1.5)

Decile (mid) 29.7 29.6 1.0 (0.6, 1.5)

Decile (low) 34.9 21.5 1.2 (0.8, 1.9)

Leave after Year 13 34.6 66.5 0.3 (0.3, 0.4)

Mean knowledge [mean (SD)] 10.8 (0.68)

Pro-smoking knowledge (mid) 42.7 39.0

Pro-smoking knowledge (high) 47.4 13.1

Availability 42.7 4.6

Low general school concept 33.1 26.7

Regional variance (SE) 0.06 (0.07) 0.07 (0.07)

School variance (SE) 0.47 (0.13 )** 0.31(0.11)*

IntracIass correlation 0.13 0.09

*p < 0.05, ** P ::;0.001

lThis was based on 4 categories of SHS



Table 43: OR and 95% Cl for multilevel model and daily smoking (N = 2,928, schools =80),

continued

Model 3

OR

(95% Cl)

Sex (male) 0.7 (0.5, 1.0)

Year (Year 12) 1.3 (0.9, 1.8)

Either parent smokes 1.3 (0.9, 1.9)

Sibling smokes 2.1 (1.6, 2.9)

Exposed to SHS at home 1.3 (0.8, 2.2)

SHS (trend) 1.1 (1.0, 1.3)

Best friend smokes 404 (3.2, 6.2)

Visits place of worship:

None 1.0

1-3 times / month 0.5 (0.3, 0.8)

Weekly 0.5 (0.3,0.9)

Disposable income:

$0-10 per week 1.0

$11-20 per week 1.1 (0.7, 1.7)

$21-30 per week 1.3 (0.8,2.2)

$31 + per week 2.6 (1.6, 4.0)

Unsupervised activities:

0-1 times per month 1.0

2-4 times per month 1.0 (0.7, lA)

5-8 times per month 1.1 (0.7, 1.7)

9+ times per month 1.7 (1.1, 2.6)

Weak parent relationships 1.2 (0.8, 1.7)

Weak peer relationships 0.8 (0.5, 1.1)

Low general self-concept 1.2 (0.8, 1.7)

Decile (mid) 1.2 (0.8, 1.8)

Decile (low) 1.5 (1.0, 2.3)

Leave after Year 13 004 (0.3, 0.6)

Mean knowledge (sd) 1.0 (0.8, lA)

Pro-smoking knowledge (mid) 3.3 (2.2, 5.2)

Pro-smoking knowledge (high) 8.0 (5.1, 12.7)

Availability 5.2 (3.7, 7.5)

Low general school concept 1.3 (1.0, 1.8)

Regional variance (SE) 0.00 (0.00)

School variance (SE) 0.20 (0.10)*

lntraclass correlation 0.06

178
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10.6 Missing data

In order to examine the effect of missing data on the models reported here, the models

were repeated with categories generated for cases where data were missing (Appendix

S). In these models the school variance was 0.07 (SE 0.07) suggesting that the

inclusion of the missing data into the multilevel models would underestimate the effect

of schools on student smoking prevalence.

10.7 Summary

The results from the multilevel analyses were presented in this chapter: first, the models

for school and student characteristics (influenced by the school) were presented. Here,

a modest association between the school decile was found. In the final model (Table

43) low school decile was associated with an increased in risk of daily smoking.

In the first model, school and student characteristics, five risk factors were found. The

school-level prevalence of purchasing from a shop was associated with a large increase

of odds for daily smoking (OR 10.5), a similar OR was found for high levels of pro

smoking knowledge (OR 10.1), with a more modest association found for mid levels of

pro-smoking knowledge (OR 3.7). Other risk factors included students' perceptions of

availability of tobacco products (OR 3.9), low school decile (OR 2.7), and low general

school concept (OR 1.6). After controlling for these risk factors two characteristics

were associated with decreased odds for daily smoking: being male and the intention to

stay at school until Year 13 (OR 0.4).

Family and student characteristics were examined in the second model (Table 42). In

this model if a best friend smoked the odds of smoking were 7 times higher. Other

factors associated with increased odds of daily smoking were high levels of disposable

income ($31 or more per week) (OR 3.5), smoking among siblings (OR 2.5), reporting

9 or more episodes of unsupervised activities per month (OR 1.8), weak relations with

parents (OR 1.6) and low general self concept (OR 1.4). In this model the only

significant protective factor was visits to a place of worship (OR 0.5).

In the final model, in which all domains were included, the behaviour of siblings was a

considerable risk factor in the family models; although there was also evidence of

confounding for this variable. In the final model, the smoking behaviour by a sibling



180

was associated with a two-fold increase in the odds of daily smoking. In contrast,

parental smoking was not significantly associated with daily smoking among students.

Pro-smoking knowledge was consistently associated with increased risk, although the

OR decreased between the school and combined models, suggesting some confounding

with other variables in the model.

The smoking behaviour by a best friend was associated with elevated risk of daily

smoking. This risk decreased from 8.1 (model 4, Table 42) to 4.4 in the final model

(model 3, Table 43). One of the remaining two significant risk factors at the family

level: disposable income, also decreased from 3.5 (model 5, Table 42) to 2.6 in the final

model (model 3, Table 43). In contrast, the other significant risk factor: 9+

unsupervised activities, was relatively stable between models and was associated with a

modest increase risk in daily smoking.

The intention to stay at school until after Year 13 was a pervasive protective factor

across both school and combined models. In the final model, this factor was associated

with a 60% decrease in the odds of daily smoking. Visiting a place of worship in the

month preceding the survey was consistently associated with decreased risk of smoking.

There was little evidence of confounding for this variable.

There was only a weak association between general school concept and daily smoking

and the associations between daily smoking and the other self-concept measures

included in the model (general self concept, parent relationships, and peer relationships)

were not significant.

In the final integrated multilevel model the school variance was 0.20 (SE = 0.10) when

student characteristics potentially influenced from the school were included. This

implies that the variables included in the final model have not fully explained the

variation in smoking prevalence rates between schools.

This chapter has presented results from the multilevel model for the domains of school,

family, and student characteristics potentially associated with daily smoking.
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CHAPTER 11

Discussion

11.1 Introduction

The primary aims of this research were to identify risk and protective factors associated

with secondary school students' smoking. In this chapter the main results of the study

are reviewed. In chapter 2 of this thesis a conceptual model of the key domains of

potential influence on daily smoking among youth was proposed to guide the research

(Figure 1). In this chapter the main results of the study are reviewed for each of these

domains.

11.2 An overview of the results of this research, by domain

11.2.1 Descriptive epidemiology

Among the NZ secondary schools students (mean age 15 years) participating in the

2002 YLS, smoking was more prevalent among girls for all measures of frequency

(daily, occasional, and all smoking), which is consistent with other NZ studies (for

example, Scragg, Laugesen 2001; Reeder et al. 1999; MeGee et al. 1995) and among

older students in the study reported by McCool et al. (2003) and also with the

international studies collated by Shafey et al. (2003). There were no differences

between girls and boys for their usual location for smoking - over one third of all

smokers usually smoked at home and this was more common for those reporting daily

smoking. Significant differences were found between ethnic groups for smoking status,

age first started smoking, and usual smoking location. A larger proportion of Maori

students reported smoking daily and more of these students reported that they usually

smoked at home (51%) compared with 36% of Pacific Island students, 33% of

European / Other students and 28% of Asian students. The disproportionate number of

Maori students who smoke has been reported in other NZ studies (for example Reeder

et al. 1999, Scragg, Laugesen 2001) and is consistent with international literature

reporting higher rates of smoking among indigenous peoples (Johnson et al. 2004; Ivers

2003).

Analyses by school decile, a 'location' measure of socioeconomic status used in this

research, revealed consistent gradients whereby a larger proportion of students attending

low decile schools reported smoking at a younger age, smoking daily and smoking at
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home. The association between low socioeconomic status and smoking prevalence has

been reported for other NZ and international samples, for example, Whitlock et al.

(1997) and Gilman et al. (2003), respectively.

Included in the YLS were two measures of nicotine dependence. Over half of the daily

smokers reported wanting a cigarette first thing in the morning on most days and over

80% reported smoking before school. These behaviours indicated that among daily

smokers over half had already developed symptoms of nicotine dependence.

11.2.2 The domain of the 'tobacco-genic' environment

Students included in this study were all younger than the current minimum legal age for

purchasing tobacco products in NZ (18 years). Despite legislation designed to prevent

under-age purchasing it would seem that students had little difficulty in accessing

tobacco products. Similar results have been reported by McGee et al. (2002). It appears

that price may be a consideration for students, with roll-your-own tobacco the most

commonly purchased, and lowest priced tobacco product available. However, this

association between price and type of tobacco product may not be as simple as it first

seems. It appears that there may be a 'culture' associated with using roll-your-own

tobacco products (Appendix T), although there is a need for empirical evidence to

examine any possible relations between product 'culture' and purchasing behaviour.

The second most popular brand was not the second lowest priced product available, and

brand choice and price were not correlated, which also suggests that there may be

particular brands and products that are more appealing to youth.

11.2.3 The domain of school characteristics

The schools included in the study represented a cross-section of NZ schools and there

was no significant difference between the deciles of schools which participated in the

2002 YLS and all NZ secondary schools.

At the time the study was conducted, the legislation regarding smoking in schools only

required schools to provide smoke-free workplace environments (the legislation was

amended in 2003 and, from 2004, all NZ schools were expected to be totally smoke

free). The study found poor compliance with the then existing legislation, although

most teachers supported the proposed strengthening of the SFE Act. In addition, only 5
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schools (8.2% of those with complete data) were both smoke-free and compliant with

the SFE Act.

The first hypothesis proposed: that schools which provide totally smoke-free

environments, clear and consistent guidelines and sanctions against students caught

smoking, will have lower smoking prevalence rates. The small number of schools (5)

that were both smoke-free and had policy consistent with the legislation precluded

further investigation of associations to test this hypothesis. In light of the changes to the

SFE Act requiring all schools to be totally smoke-free (although how well this has been

implemented is not yet known) this hypothesis could now be more easily tested and is

highlighted as an area for further investigation.

The impact of school policy on students' smoking behaviour was tested using analyses

similar to those used by Pentz et al. (1989) and policy variables were also included in a

multilevel model (Appendix R) which shows that, even after adjusting for a range of

personal characteristics, these do not influence daily smoking. It appears that school

policy had little or no effect on smoking prevalence and these results are consistent both

with the Pentz et al. (1989) and the more recent Hamilton et al. (2003) studies.

However, as the study only measured the policy components and did not measure how

the policy was implemented in each school, more research is needed to further explore

this hypothesis.

The second hypothesis: that consistency between health education and school smoking

policy, in particular, not allowing smoking within the school environment, has a

protective effect by reducing student smoking prevalence; suggested that congruence

between health education and school policy would have a protective effect, thereby

resulting in lower smoking prevalence. This hypothesis was only partially tested

because of the low number of truly smoke-free schools, but was rejected, as no

association was found between health education and the odds of smoking among

secondary school students.

Students were asked if they had discussed the health effects of tobacco use with any

teachers or other school staff. It was interesting to note that not discussing health

effects with a teacher was protective. A possible explanation for this counter-intuitive
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result may be that the health effects of smoking were only discussed in association with

punitive measures, that is, with students who were caught smoking, for example. In this

way, the outcome measure of daily smoking and being taught about health effects were

possibly confounded.

11.2.4 The domain of family characteristics

Hypothesis 3 proposed that students with family members who smoked, and, who were

exposed to SHS at home, would be more likely to smoke cigarettes than students with

family members who did not smoke and who were not exposed to SHS at home. To test

this hypothesis students were asked "which of the following people smoke?"

Consistently, it was found that if one or both parents or a sibling smoked there were

increased odds for daily smoking. These associations were present for both unadjusted

and adjusted models with little evidence of confounding by school decile, school year,

or sex. The multilevel model (Table 42) of student and family characteristics showed

slightly elevated odds (1.5 in model 3) for parental smoking, but this was not significant

in the final model. In contrast, sibling smoking was significantly associated with

increased odds of daily smoking. However this decreased to 2.5 in the final within

domain model (Table 42, model 5) suggesting some confounding with other family

level variables.

A clear dose-response effect was found for the number of days exposed to SHS and the

odds of smoking. Consistent with this finding, students who were non-smokers were

less exposed to SHS than smokers. Together, these results indicate a 'normal

environment of smoking', whereby some students are frequently exposed to smoking in

the home and this exposure is associated with increased odds of smoking daily. SHS

exposure was included in the family and student model along with other family

variables. It is likely that SHS exposure, sibling and parent smoking, are related and by

including all three variables in the model the effects are reduced. The adjusted effect of

SHS exposure, although significant, was minor (OR 1.1).

Among smokers it was hypothesised: that among school students who smoke, those who

do not usually smoke at home will smoke less frequently, overall, than those who

usually smoke at home (hypothesis 4). To test this hypothesis, students were asked

'where do you usually smoke?' The distribution of daily smokers was heavily skewed
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with 55% responding that they normally smoked at home, whereas among all other

smokers only 15% responded that they smoked at home.

As well as smoking behaviours, the study also measured other aspects of family life. In

particular students were asked about visiting a place of worship and activities which

involved 'unsupervised time' (hypothesis 5: that students who report frequent episodes

of unsupervised time will be more likely to smoke daily). The number of unsupervised

activities (visits to amusement arcade, movies, swimming pool, and skate park) were

combined to create a variable that distinguished those students who frequently spent

time in unsupervised environments from those who did not. Using this variable the

odds of daily smoking for students who reported more than two episodes of

unsupervised time per week were three times those of students who reported no

episodes of unsupervised time.

It was hypothesised that weak relationships with parents or caregivers would increase

the risk for daily smoking, specifically: that secondary school students who report weak

relationships with their parents or caregivers will be more likely to smoke tobacco. In

testing this, weak parent relationships were included as a variable in the family and

student model. Students who reported weak relations with their parents had increased

odds of smoking, but this was not statistically significant in the final, integrated

multilevel model.

11.2.5 The domain of student characteristics potentially influenced by school

The proposed association between perceived academic achievement and daily smoking

was tested as hypothesis 7 (that students who report low perceived academic

achievement will have higher rates ofsmoking than those who report higher perceived

academic achievement). Students completed the SDQ I which rated the students' level

of general school self-concept: that is, how the students perceived their own academic

ability. Data from the SDQ I were analysed and OR calculated for the risk of daily

smoking for students scoring in the lowest quarter of responses (lowest levels of self

rated general school self-concept). Compared with the reference group the odds for

daily smoking were 2.5 for those who scored in the lowest quarter of the general school

self-concept scores thereby providing support for the hypothesis that low levels of

perceived academic achievement would be positively associated with daily smoking.
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Students were asked when they intending leaving secondary school (hypothesis 8: that

students who intend to remain at school until Year 13 will have lower rates ofsmoking

than those who intend leaving school earlier). Compared with the reference group

(Year 13 - the last year of secondary school in NZ), leaving after any other school year

was associated with increased odds for daily smoking. These odds remained significant

in the adjusted model, however, the Cl were large and no dose-response effect was

found. The effect of staying at school until Year 13 was also tested in the school and

student characteristics model (Table 41, model 3) where the inverse of the variable was

taken. Here, intentions to stay at school until after Year 13 were protective against daily

smoking (OR 0.4).

When attitudes towards smoking were examined (hypothesis 9: that students who hold

positive or ambivalent attitudes towards smoking will be at greater risk of daily

smoking) it was apparent that positive or ambivalent attitudes towards tobacco were

associated with greater odds for daily smoking, although there were some

inconsistencies in results for individual questions. High levels of pro-smoking

knowledge were strong risk factors for daily smoking in the school and student model

(OR 10.1), and remained strong in the integrated multilevel model (OR 8.0).

It was hypothesised that students who were knowledgeable about the health effects of

tobacco would be less likely to smoke (hypothesis 10: that students who know the

negative health effects of tobacco will be at less risk of daily smoking than those who

are either ambivalent towards tobacco harm or who believe smoking is not harmful).

The responses to health knowledge questions were skewed: most students knew that

cigarette smoking was harmful to health and difficult to quit, and that SHS was harmful.

The OR for responses to the knowledge questions and daily smoking reflected the high

level of agreement with the tobacco harm questions. In the school and student

multilevel model there was no association between health beliefs and daily smoking.

There were two hypotheses relating to peer relationships (hypothesis 11: that strong,

perceived peer relationships in conjunction with strong, positive parent relationships,

will be associated with both decreased prevalence and reduced frequency of cigarette

smoking; and, hypothesis 12: that strong, perceived peer relationships in the absence of

strong, positive parent relationships, will be associated with both increased prevalence



187
and frequency of cigarette smoking). Weak peer relationships decreased the risk of

smoking, but this association was not significant in the final multilevel models. There

was a strong and persistent association between best friend smoking and increased odds

for smoking and this persisted in the integrated multileve1 model (Table 43, model 3).

There was some evidence of confounding for this association where weak peer relations

decreased the odds associated with best friend smoking slightly.

11.2.6 The domain of student characteristics not influenced by school.

The measure of general self-concept was associated with slightly increased odds of

smoking (OR 1.4) for students who reported low self-concept. In the final integrated

multilevel model this association was not significant (hypothesis 13: that students who

report low levels of self-concept will be more likely to smoke daily than those who

report higher levels).

A dose-response between the amount of income and odds of daily smoking was found

in the family and student multilevel model. This association did not remain as strong in

the integrated multilevel model and only income of $31 or more was associated with

increased odds of daily smoking (OR 2.6, Table 43, model 3) (hypothesis 14 that

students who report the highest levels of disposable income will be at greater risk of

smoking than students who have less disposable income). A significant interaction

effect was found for school decile, income and daily smoking. Students who received

$31 or more in the week prior to the survey and who were from higher decile schools

were more likely to smoke daily than all other decile and income groups.

It was hypothesised: that participation in community activities, specifically visiting a

place of worship, will be associated with lower rates of smoking among secondary

school students (hypothesis 15). Consistently, visiting a place of worship was

protective against daily smoking and this association remained in the family and student

multilevel model and in the integrated multilevel model.

11.2.7 The integrated multilevel models

The multilevel models (Tables 41-43) were designed to investigate the overall effects of

the 'tobacco-genic' environment, school, family and student characteristics on daily

smoking (hypotheses 16: that protective and risk factors will remain after adjusting for
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multiple contexts (school, family and student characteristics). In summary, being male,

intending staying at school until after Year 13, and regularly visiting a place of worship

were significant protective factors. There was little difference between visiting a place

of worship once a month and weekly visits.

When student and school characteristics were included in a multilevel model (Table 41,

model 2) there was a dose-response effect noted for school decile; students attending

low decile schools had increased odds of smoking.

In contrast, any pro-smoking beliefs increased the odds of daily smoking; this was more

marked for those with reported high levels of pro-smoking knowledge (OR 8.0).

Perceptions of the ease of availability of tobacco were also associated with increased

odds for smoking (OR 5.2). Consistent with this finding, having a best friend who

smoked increased the odds by over 4 times (OR 4.4). Although parental smoking was

not a risk factor in the multilevel model, the effect of sibling smoking persisted and

increased the odds of daily smoking two-fold. The amount of disposable income

remained an important variable with income of less than $31 per week not associated

with increased odds of smoking. Conversely, receiving $31 per week or more was

associated with nearly 3 times the odds of daily smoking (OR 2.6).

The corresponding decrease in school level variance, after student, family and school

characteristics were entered into the integrated multilevel model suggested that the

differences in daily smoking between schools were not entirely accounted for by

variables included in the model.

11.3 Strengths and weaknesses of this research

"For the future, multilevel studies are the empirical approach ofchoice"

Aveyard et al. 2004a

The research reported here was based on a set of hypotheses and a proposed model of

association between 'tobacco-genic' environment, school and family level variables

potentially associated with tobacco use. The overall aims (page 79) of the study were to

identify school and personal factors associated with secondary school students smoking.

The research framework and literature review provided a pragmatic basis to examine,
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across different contexts, influences on youth tobacco use. Consequently, many

measures of school, family and students were included in this study that have not been

reported elsewhere for NZ students.

The most obvious limitation to the research reported here is the use of a cross-sectional

design to test for associations between potential risk and protective factors and daily

smoking among youth. As Altman (1991) cautions: "An observed association does not

necessarily imply that there is a causal relation" (p 490). A framework for interpreting

epidemiological hypotheses has been proposed by Hennekens and Buring (1987) such

that studies are assessed at two levels. The first level assesses if any statistical

associations are valid; the second level assesses whether any valid statistical

associations represent a cause and effect relationship. In this study the validity of the

statistical association have been established through: the presentation of test statistics to

demonstrate the potential impact of chance; a study design that reduced the risk of bias

in selection of participants, responses to questions and analysis and interpretation of

data; and investigation for confounding with analyses adjusted for age, sex and school

decile.

To establish the existence of a cause and effect relationship a number of assumptions

have to be satisfied. Notably in cross-sectional studies the temporal requirements of

exposure to precede the outcome of interest (in this example, daily smoking) can not be

established. Therefore, in spite of evidence of strong associations between some risk

and protective factors and daily smoking; results consistent with those reported for other

studies; and, evidence of dose-response relationships (for example for exposure to SHS

at home and daily smoking) there is insufficient evidence to assert causal associations.

All students who participated in the 2002 YLS completed the questionnaire. But, it is

likely that this would have proved more difficult for some. Interviewers were present in

the classroom to assist students in completing the questionnaire (and were available to

clarify questions) and checked all the questionnaires for completion. In spite of this

process, some missing values resulted in the loss of some data for the multilevel

models. The SSPS was completed by one member of school staff and a very high

response rate was achieved. The questionnaire elicited information from teachers about

school-wide policies and education programmes. Most often the questionnaires were
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completed by the school principal or teacher in charge of the health curriculum. In both

cases there may have been biases in responses. In the first case, for reporting

compliance with the SFE legislation, and in the second, with reporting delivery of the

health curriculum. Future studies might usefully obtain responses from more than one

member of staff and compare these with students' perceptions of how the policy and

education programmes are actually implemented.

There are other limitations to the study. Reviewed literature questioned the

appropriateness of using ethnicity as a variable when ethnicity often masked the

underlying determinants of health inequalities. For this reason, school decile was used

as a 'proxy' measure of socioeconomic status. As the decile calculation included

ethnicity, and was not therefore independent of ethnicity, it was not possible to separate

possible socioeconomic and ethnicity effects from each other. This issue has been

addressed by the Ministry of Education and, from 2005, decile calculations will no

longer contain a direct ethnicity component (Ministry of Education 2004). Moreover,

decile reflects the general socioeconomic status of the community contributing to the

school and, therefore, is not a measure of socioeconomic status of an individual or their

family.

A criticism of this, and many other studies of youth, was the lack of family

socioeconomic status data. School decile was taken as a proxy measure and some

criticisms of this approach have been addressed, above. It is worthwhile to consider

other options for obtaining measures of socioeconomic status. As youth are generally

not financially independent, personal socioeconomic status is mainly determined by

their parents or guardians. The possible diversity of family structure, however, does not

make this straightforward and factors that are generally used to calculate socioeconomic

status need to be considered in view of family structures. Overall, this makes the

measurement of socioeconomic status a complex issue. An additional consideration is

the appropriateness of asking youth about family income and parental education.

The issue of family structure underpins another weakness of this and many other studies

of tobacco use. Parental and sibling smoking are considered risk factors for smoking

and are often included in youth studies. The flaw in this approach is the failure to

identify a variety of family structures (for example, family composition) and to address
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these issues in analyses. This issue emerged in the literature review on family

characteristics. Also, at the family level, there is the need understand the heritability of

tobacco use, the influence that this form of transmission of susceptibility to smoking

may have on youth, and which interventions may serve to disrupt this 'pathway'.

However any investigation of this nature would require a longitudinal study design to

control for temporal aspects of exposure to smoking and pro-smoking beliefs in settings

outside of the family.

The NZ context was presented in chapter 1. Underpinning health promotion

programmes and public health research in NZ is a commitment to the intentions of the

Treaty of Waitangi. Pivotal to this is the identification of issues related to Maori and to

address, this data from this study specifically pertaining to Maori youth have been

reported elsewhere (for example, Waa, Darling 2003).

The YLS is a biennial school-based survey. The 82 schools that participated in the

2002 YLS did not differ in decile distribution from the population of secondary schools,

were from six geographical regions and all major ethnic groups were represented. Over

3,400 students participated in the 2002 YLS. Data were collected from both students

and schools; previously this has not been reported for a NZ sample. The appropriate

management of methods issues, such as cluster sampling and weighting, ensured that

the results presented here are able to be generalized to the NZ secondary school student

population.

The sampling procedure was reflected in the multilevel modelling procedures. First,

models were developed at the region level, second at the school level, and third, at the

student level. The final integrated multilevel model contained all significant variables

from all three levels. Analysis of data from multiple sources allowed identification of

school level effects which have not previously been reported for NZ secondary schools.

The results presented here are, largely, consistent with the work of other researchers (for

example, West et al. 2004) although differences in some measures (for example

smoking status) reduce comparability of some analyses. The sampling procedure, that

is the identification of six geographical regions, allowed investigation of potential

geographical differences; but there were no significant differences in daily smoking by

geographical region.
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School level data provided detail of school policy, health education, and sanctions for

students caught smoking. The findings from these analyses were consistent with other

studies (for example, for compliance Moore et a12001; for policy components, Pentz et

al 1989), and now provide a baseline for future studies of NZ school environments

subsequent to legislative changes. The combined school and student data were analyzed

univariately and then in multilevel models, in a manner consistent with the most recent

overseas research (West et al. 2004). Data were not collected on cultural aspects of the

school (for example Aveyard et al. 2004b), the inclusion of these data would strengthen

further examination of schools effects, particularly in multilevel models, such as those

reported here, that include other measures of school and student characteristics.

As Kaufman and Fieden (1999) have pointed out "Young people should be studied

within the broad social and environmental contexts in which they live" (pg S11). Yet

few studies have included measures of activities outside the home or school and for this

reason, new measures were included in the questionnaire used for the present study, for

example, measures of unsupervised activities. The literature review (chapter 2)

identified potential associations between self-concept and smoking behaviour. This is

considered important, not because of the ambivalence in reviewed literature, but

because of the attention the construct receives in intervention programmes. In addition,

there do not appear to be any other recent NZ studies of smoking that have included a

measure of self-concept and are, therefore, able to adjust for self-concept in any

resulting multilevel models.

There is a broader issue that is a strength of this study. The HSC is required to conduct

a series of biennial surveys of students' tobacco smoking beliefs, attitudes and

behaviours. The review and updating of sampling procedures, questionnaire content,

and analytical procedures required for the analyses contained in this thesis have 'added

value' to an ongoing study. There are, however, inherent tensions in using an existing

survey, adapting it to answer the hypotheses proposed in this thesis, and collaborating

with external agencies. In an ethical sense, it is more appropriate to survey school

students less often and to address as many health issues as practicable through such

surveys. This was an intention of the present study which sought to both test the

hypotheses proposed in this thesis and to measure the impact of programmes provided
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by the HSC. Additionally, cessation questions were included for another agency, the

Quit Group (The Quit Group 2005). One of the challenges of the research project was

to develop a cohesive questionnaire that met the needs of all involved, but was

appropriate to the age of participating students and for the time that they had to

complete the survey.

11.4 Strengths and weaknesses in relation to other studies

The reviewed literature consistently reported a strong association between low

socioeconomic status and an increased risk for smoking (for example, Gilman et al.

2003; Wardle et al. 2003). This study failed to find a strong association between a

'location' measure of socioeconomic status (school decile) and smoking in the

multilevel model. This may be due to one of four reasons. Firstly, in the 2002 YLS,

socioeconomic status was measured using a school-based, rather than a family or

individual measure. This may explain differences between this study and international

studies, but as other NZ studies have reported sex differences for smoking prevalence

based on school decile (Scragg et al. 2002); it would appear that the disparity is due to

other reasons. The second possible cause is the inclusion of other variables in the

multilevel models. This study has included a more comprehensive range of measures

compared with other NZ cross-sectional studies. For this reason many explanatory

variables have been included in the multilevel models that may moderate the effect of

socioeconomic status. For example, leaving school after Year 13 was protective against

smoking and intentions to stay at school may differ by socioeconomic status. The third

reason is simply the measure of smoking behaviour. There may be different

associations between socioeconomic status and smoking, dependent upon the measure

of smoking used. In this study daily smoking was taken as the principal outcome

variable and it is possible that socioeconomic status may effect initiation, stages of

transition, and cessation behaviours differently. Finally, recently published literature

has suggested an equalisation effect during adolescence, whereby socioeconomic

predictors of some health behaviours are less pronounced, with youth appearing more

susceptible to other influences, for example, the smoking behaviours of peers (West

2005).

In this study connectedness to school, measured by the students intention to stay at

school until Year 13, was protective (OR 0.4, 95% Cl 0.3, 0.6) and these results are
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consistent with those reported by Resnick et al. (1997). However, the measures used

by Resnick et al. (1997) included specific measures of connectedness to school with

students being asked to rate the degree to which they felt" ... that teachers treat students

fairly; close to people at school; ... part of your school" (p 825). Similar results were

reported by Battistich and Hom (1997) using two subscales measuring "caring and

supportive interpersonal relationships" and "autonomy and influence" (p 1998). It is

plausible that the more general measure of connectedness used in this study provides a

summary measure of those constructs included in the Resnick et al (1997) and Battistich

and Hom (1997) studies.

Pocket money has been reported as a significant risk factor for smoking among young

New Zealanders (Scragg et al. 2002), but a broader measure of disposable income was

included in the 2002 YLS, which included both pocket money and money from part

time employment. Analyses of part-time employment and smoking found no

association between employment and daily smoking. In the final multilevel model

(Table 43, model 3) only disposable income of$31 or more per week (from any source)

was associated with significantly increased risk of daily smoking. In addition, an

interaction effect was found for school decile, income and daily smoking whereby

students who received more than $31 per week and who were in the highest decile

group were at greater odds for smoking. There was no association between lower

decile groups, higher levels of income and daily smoking. It is difficult to disentangle

the direction of the association between income and smoking in a cross-sectional study

as it is not clear if smoking drives the need for money or if available income increases

the risk for spending on tobacco products.

In a similar way, parental smoking has been reported as a strong risk factor for smoking

among NZ school students (Scragg et al. 2003). Although this study found an

association between parental smoking and daily smoking by students this association

disappeared in the final integrated multilevel model. It is likely that other measures of

home factors (specifically, exposure to SHS and sibling smoking) diluted the effect of

parental smoking. However, as described previously, it is most likely that the measures

of exposure to smoking in the home (parents, siblings, SHS) are all inter-related and

influences on siblings are similar to the influences experienced by the student in the

study and it may be more appropriate to use only a composite measure of household
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smoking, based on the premise that within household risk factors exert a similar

influence on household members.

The identification of school effects on smoking is a new area of research among NZ

secondary school students. The effect is similar to that reported elsewhere (West et al.

2004) and suggests that within school factors, not accounted for in the multilevel

models, influence student behaviour.

11.5 Meaning of the study and implications for public health

In this study protective factors were defined as those factors that decreased the odds of

students smoking tobacco. To identify possible protective factors a model was

developed based on reviewed literature, to guide the research process and to identify

possible risk and protective factors from within different youth contexts.

Only three protective factors were identified from the mu1tilevel model and two were

potentially modifiable. Consistently in the analyses, visiting a place of worship was

protective against cigarette smoking, as was intending to stay at secondary school until

after Year 13. Both of these variables were stable with no differences between the

earlier and final models. Another measure of school attachment, general school concept

was associated with a slight increase in odds of smoking for students who scored in the

lowest quarter of this subscale. Viewed together, a protective effect for academic

aspirations and risk associated with low general school concept suggest that the school

environment might have a health influence that is not reflected in policy or education.

This is also consistent with the finding of a school effect which remains after adjusting

for many individual, family, and school level variables.

The results from the present study suggest that current tobacco control initiatives may

do little to further reduce overall smoking rates among youth and may perpetuate

existing disparity between socioeconomic groups. The descriptive characteristics of

smokers in this study were consistent with both NZ and international studies and a clear

difference was observed between students from lower decile schools and those from

higher decile schools.
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The chapter on the tobacco-genic environment highlighted how a community can either

facilitate tobacco use by youth or, potentially can control it. In NZ, the current

legislative framework prohibits the sale of tobacco products to those less than 18 years

and requires all schools to comply with smoke-free legislation; however, most smokers

in this study had little difficulty purchasing tobacco despite being younger than 18 and

only five schools were smoke-free and compliant with the legislation. Subsequent

amendments to the SFE Act (1990) have addressed the latter issue but retailer

compliance with age restrictions on purchasing tobacco requires greater commitment

from government agencies responsible for enforcement of the legislation. Although the

literature on sales to minors was somewhat contentious it is logical to assume that

legislation can only be effective in reducing access to tobacco products if it is

appropriately enforced and this assumption was supported by reviewed literature. In

addition to decreasing access to retail sources, the reviewed literature highlighted

sensitivity to tobacco price increases among youth. The propensity of youth to purchase

the cheapest type of tobacco product, coupled with an apparent brand loyalty among this

age group, provides scope to achieve decreases in tobacco consumption through

increasing tobacco tax (and consequently the price of tobacco products).

After adjusting for student, family and school characteristics, significant between

school variance in smoking prevalence remained. This school effect is important. First

it highlights that there remain factors, arguably beyond the immediate control of the

student or family, that may influence a student's smoking behaviour, and this may, for

example, represent the school ethos regarding tobacco use. Secondly, the presence of a

school effect supports the WHO concept of 'health promoting schools' in that schools

can make a difference to health outcomes. What is not clear is how to explain this

variance in the NZ context. Reviewed literature of the health promoting schools model

highlighted both a lack of evaluation and, generally, failure of the schools to implement

all components of the model. Understanding how the model has been interpreted and

implemented in NZ schools, along with critique of the implementation of the amended

legislation making all schools smoke-free, would be a pertinent 'next-step' in

identifying characteristics of schools which are associated with decreased tobacco use.

Furthermore, exploration of between-school differences in tobacco use among students

could be undertaken using a research design that integrated more stringent measures of
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curriculum delivery than reliance on teacher-report of education programmes and that

included a comprehensive measure of students' perceptions of attachment to school.

It was anticipated that a 'permissive household', that is a household in which smoking

behaviour was normal and accepted, would be associated with increased odds of

smoking. In this study, however, the smoking behaviours of parents were not

associated with increased odds of smoking nor were perceived relationships between

students and their parents, or exposure to SHS. In contrast, the smoking behaviour of

siblings was associated with increased odds of smoking but it is likely that both student

and sibling smoking both influenced by the same processes within the family. Because

of these ambivalent findings it is difficult to conclude that there is an association

between the tobacco-genic nature of the family and smoking behaviour, although the

importance of the availability of tobacco products from family sources requires further

investigation. There are public health implications of this finding. Notably, there

appears a consensus among tobacco control workers that adult smoking cessation will

achieve decreases in youth smoking prevalence through 1) decreased exposure to SHS

in the home, 2) decreased availability of social (family) sources of tobacco, and, 3)

decreased number of adult role models who smoke. Given the findings of this research,

the associations between smoking within the family and smoking by the student may

not be so clear cut and the desired decreases in youth smoking may not be readily

achieved by focusing on adult smoking, alone.

Similarly, underpinning many youth tobacco prevention programmes is the premise that

increased self-concept will result in decreased risk of smoking. In this study, low levels

of self-concept were not associated with increased odds for daily smoking.

Consequently, if self-concept is not a predictor of smoking then programmes that are

designed to improve self-concept may be ineffectual in preventing smoking. If this is

the case, then there are practical and ethical implications. Preventive programmes that

are used by schools should be based on empirical evidence that they can achieve

reductions in youth smoking. Although improving self-concept appears a socially

'appealing' notion, focus on improving self-concept as an intervention may be

detrimental if it removes resources from other, more effective programmes.
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It is evident that there is a need for greater collaboration and coordination in efforts to

reduce tobacco use among youth and this requires cooperation between tobacco control

researchers, health promoters, policy makers, and funding agencies. There is also

evidence of a need for further research on effective actions to remove the disparity in

smoking prevalence so that the rate of smoking among students from low

socioeconomic schools is not different from that of students from higher decile schools.

One of the most noteworthy results from this research was the identification of a school

effect that remained after school decile had been included in the analysis. Investigation

of this effect, that included measures of school ethos and "culture", could elicit

worthwhile information on which to base future health promotion interventions.
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AD WATCH .
Use of tobacco products to advertise music events in Dunedin, New Zealand, 2003

D
un edin is a university city of around 120000 perma
nent residents, situated on the south east coast of New
Zealand. During the academic year a large number of

tertiary students attend the University of Otago. Since the
1990s legislation has banned tobacco advertising and
sponsorship in New Zealand.

A promotional poster appeared in Dunedin in May 2003
advertising a dance event in a local nightclub. The poster
imitated the design and colours of a Dunhill cigarette packet
(see below) and targeted 18-25 year olds.

In contrast to the "upmarket" "Di Lusso". in September
2003 another promotion targeted a different youth music
genre. This used the design and colours of the Lucky Strike
cigarette packet. Whereas product manufacturers usually
jealously protect their "brands", we are not aware of any
action by the tobacco companies in these two cases.

H Darling
A I Reeder

hdarling@gandalf.atago.ac.nz
doi: 10.1136/tc.2004.008128

wwvv.toboccocontrol.com
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Youth Lifeftv(e

Studv



Yo u+h Lifes+v(e
Study

Questions You Might Have...
Why are we doing this study?
Over the last five years, there have been many changes in how we live and what we do.
We'd like to understand how young people deal with these changes and what their
interests and habits are.

To do this, we've asked schools throughout New Zealand to participate in the Youth Lifestyle
Study, so that we can learn more about what you think of some of the issues young people have
to deal with.

This study is anonymous; that means that no-one will know what you've written. Please
help us by answering the questions honestly.

What do you do?
We've tried to make this survey interesting and fun to complete. There are 5 sections.
Each section has a series of questions with instructions in BOLD TYPE that will tell you
how to answer the question. Here are some examples:

1. Do you or your family have any pets?

PLEASE TICK ONE BOX ONLY

Yes . . --------- ..--------.-.--------------------.JZl
No --------------------------------------------0

2. Which of the following pets do you or your family have?

PLEASE TICKAllTHAT APPLY

No one in my family has any pets D
Dogs -------------------------------------------0

Cats --------------------------------------------0

Rabbits ._------------------------------------------0

Fish --------------------------------------------0

Other animals (specify) goat _mm_mm __nmm_mn_ ••nn~

PlfASE ANSWER EACH QUESTION

When you have finished the questionnaire, please check that you have answered every
question, then pass your questionnaire to the interviewer who is in your classroom.

e



ABOUT YOU

1. Are you:

Female 0
Male 0

2. How old are you?

I am __years old

3. Which ethnic group, or groups, do you belong to?

TICK THE BOX OR BOXES THAT APPLY TO YOU

NZ European j Pakeha Q
Other European Q
NZ Maori Q
Tokelauan Q
Fijian Q
Niuean Q

Tongan Q
Cook Island Maori .Gl
Samoan Q
Other Pacific Island Q
Other Southeast Asian Q
Indian Q
Chinese [;1
Other Asian Q
Middle Eastern Q
Latin American / Hispanic __ _._ __ __ __Q
African .._._ _.._.._. __.._._ __.._ __ __ _ .Gl
Other _._ __ _._ _ __ _.._.._ _ Q

o



4. About how much money do you personally spend each week? Is it. ..

PlEASE TICK ONE BOX ONLY

Up to $10 0
$11 to $20 0
$21 to-$30 0
$31 to $40 0
$41 to $50 0
Over $50 0

5. Where do you get your money from?

PlEASE TICK AllTHAT APPLY

Friend 0
Grandparent 0
Part-time job 0
Parent/Guardian 0
Sisterlbrother 0
Other relative 0

6. Please think about all the money vou spent last week, how many dollars did you
spend on...

Ifyou did not spend any money last week tick here: D
Alcohol $__

Cell phones / text messaging $ _

Cigarettes $ _

Clothes $
----------------- ..----._-----_.-----.-----_.------._-------------------------------.---- ---

Fast food (like KFC or McDonaldsL $__

Gambling (for example, lotto, poker machines, scratchies) $ _

Going out (for example, to the movies) $ _

Music $-----_.---------.---.----._-----_.--..-._----_.--._-------------------------------------._- ---

Put money into savings account $ _

School lunches $ _

Snack food (for example, chips, chocolate bars) $ _

Transport $ _

e



13. Finally, we'd like you to think about sport and active recreation.
Which of the following activities are you interested in
(including watching on TV; and reading about in newspapers /
magazines)

PlfASETlCKAll THAT APPLY

Basketball Q
Cricket Q
Golf. Q
Hockey ~ U
Netball Q
Mountain Biking. Q
Motor Sport Q

OutriggerlWaka ama Q

Road Cycling Q
Rugby league. Q
Rugby union 0
Skateboarding Q

Soccer .0
Softball or baseball Q
Surfing Q

Tennis Q

Touch rugby .0
Volleyball Q
Not interested in any of these Q



Still thinking about sport and active recreation: Which of the following activities
do you participate in?

PLEASE TICKAllTHAT APPLY

Basketball Q
Cricket Q
Golf. Q
Hockey .Gl
Netball 0
Mountain Biking Q
Motor Sport Q
OutriggerlWaka ama 0
Road Cycling Q
Rugby league Q
Rugby union Q
Skateboarding 0
Soccer Q
Softball or baseball Q
Surfing " Q

Tennis Q
Touch rugby Q
Volleyball Q
J don't participate in any of these Q



YOU and the MEDIA

15. Which of the following activities are you interested or involved in?

PlEASETICKAll THAT APPLY

Playing games on the computer 0
Surfing the Internet 0
Visiting chat rooms 0
PlaystationlNintendo 0
Playing video games in an arcade 0
Using a gameboy 0
Not interested / involved in any of these 0

16_ Where do you use the Internet?

PlEASETICKAlL THAT APPLY

I don't use it 0
At school 0
At home 0
At a friend's house 0
In a cyber-cafe 0
At a library 0

17. Have you ever used the internet to obtain general health information for your own
use (for example, exercise, nutrition, or other lifestyle information)?

yes 0
No 0

18. Have you ever used the internet for a specific health issue (for example, infection,
injury, emotional problem)?

y es 0
No 0

19. Have you ever heard of the Lungfish website?

yes ....__.__ .. .0
No . .__. ._. . . . . 0

•



22. Now, here are some statements about the Lungfish Website. Please read

these statements and show whether you agree or disagree with them

by ticking one box beside each statement.

LUNGFISH...
Noo
o
o
o
D

Yes

Lungfish is a cool site to visit ..__.._ .0
2 Lungfish has interesting stuff to read _ _ _ __ .. __0
3 Lungfish is easy to find your way around _..O
4 Lungfish has good Smokefree event information __._ O
5 Lungfish has good competitions __. _ _..__ .. 0

I haven't heard about the Lungfish website _._ .._ __ U
cokesmokefreerockquest _ _ ..[;/

Magazines _ __ _ _._ _. __.._ ._Q
Postcards/stickers_ _ ._ __ _._ _ _.. __Q
Radio _ ._ __ __ _.. Q

Smokefree Pacifica Beats_. _ __ ._ _ _._ Q
Smokefree Stage Challenge _ _ _ __.._._. __.._ Q
On other internet sites _. .. __ ._ _ Q
Other Smokefree / Auahi Kore events.. _ _ _ _. ..D

PLEASE TICK ONE BOX fOR EACH STATEMENT

OB, if you have never heard of the Lungfish website tick here: 0

20. Where did you hear about the Lungfish website?

PLEASETICKAlL THAT APPLY

21. Have you ever visited the Lungfish website?

y es _ _.. .._ _.__..0
No __ __ __ _ _. __ _ _ 0



23. Which of the following magazines or newspapers do you regularly read?

PLEASE TICK All THAT APPLY

Creme_. . . . .. . ----.- ... . . ._W
Girlfriend ... .. ._.__. .. ... .. ._. Q

Mana . . . . ._ .._. __ ._._.. .._... ... .__. ._. Q
Net Guide ._._._. ... _.. ._.... _. ... . . .. Q
New Zealand Skateboarder . ._.. .. . .. _.. . .Q
NZ musician. .. ._._.. ._.._. ._ ..__._ .. .... _._. Q
Pavement __.. . . .__. .. . .__._. ._ ._. ._._. ...Q
PuIP. ._.__.._. .. ._.. ._.__ . .. .Q
Real groove __ .__.. _ .__ _. . . Q
Rip It Up ... _. .. _. __. .. _. .__.. .__. Q
Selector ..... . . . . . . .. . . Q

Taihoi __.__.. __. ._ _.. . __ . . .. . Q
Tearaway. . . .. _. . .... __ . ._.. __ .. ._. .. ._. Q
Toi tu Kupu . . .._.. .. ._. Q
Tu Mai .. ... _. . ._._. . .. _. __.... .. . .__ .. ._.0
TV Hits .. . ... _. . ..__.. .__ .. _. . .. Q
Tick here if you don't regularly read any of these magazines . Q

24. How much radio do you listen to each day?

PLEASE TICK ONE BOX ONlY

Less than one hour a day __. ._.__. ... .__....._. __ . ._... ._.__._0
I to 2 hours a day. ..__. .._. . . ._. .__0
2 to 3 hours a day. ._. .. _. .__. .__..__ . . 0
More than 3 hours a day . . . . 0
Tick here if you don't listen to the radio ... __. . Q

25. On school days when do you usually listen to the radio?

PLEASE TICK ONE BOX ONlY

7 am - 9 am . .. . . . ._._.. .. ._0
3 pm - 5.59 pm. .__.. ... ... . .__ . ._._._. 0
6 pm - 10 pm. . . . .0
Tick here if you don't listen to the radio at these times __. ... Q



ABOUT SMOKING
26. Have you ill!: smoked a cigarette, even just a few puffs?

y es 0
No 0

27. How old were you when you first tried a cigarette?

PLEASE TICK ONE BOX ONLY

I have never smoked cigarettes 0
7 years old or younger 0
8 or 9 years old 0
10 or 11 years old 0
12 or 13 years old 0
14 or 15 years old 0
16 years old or older 0

28. How often do you smoke now?

PLEASE TICK ONE BOX ONLY

I have never smoked cigarettes I I am not a smoker now O
At least once a day 0
At least once a week 0
At least once a month 0
Less often 0

29. During the last 30 days (one month), on the days you smoked, how many cigarettes
did you usually smoke?

PLEASE TICK ONE BOX ONlY

I did not smoke during the past 30 days (one monthL O
Less than 1 cigarette per day 0
1 cigarette per day 0
2-5 cigarettes per day 0
6-10 cigarettes per day 0
11-20 cigarettes per day 0
More than 20 cigarettes per day O



30. Do you ever feel like having a cigarette first thing in the morning?

PLEASE TICK ONE BOX ONLY

Yes O.---------------._-------------------------, .._-------- _- __ ..__ .--_._- _-----_ ..

No _ _ _ __ _._ _..0

4 times
or moreo
o
o
o
D
o
o

2-3 timeso
o
o
o
o
o
o

Once

o
o
o
o
o
o
o

Never

Dairy _ _ _ 0
2 Liquor Store / Hotel .._ __ ._ O
3 Service Station _ _ _. __ O
4 Supermarket __ _ 0
5 Takeaway shop _ _ D
6 Vending machine _ _ _ 0
7 Other shop (Specify): O

33. Which places did you buy cigarettes from in the last 30 days (one month)?

PLEASE TICK ONE BOX FOR EACH mE OF PlACE (tick 'never' for each box, if you didn't
buy cigarettes in the last month or if you do not smoke)

I don't smoke cigarettes _.._._ _._ _ _ 0
Yes, most days 0
Yes, some days _ _ _ _ _0
No, I never feel like having a cigarette first thing in the morning O

32. In the last 30 days (one month) how did you usually get your own cigarettes?

PLEASE TICK ONE BOX ONLY

I did not get any cigarettes in the last month _ _ O
I bought them from a shop _ 0
I bought them from another student 0
I stole them _ _ _.. _ _ _ 0
I got them from friends _. __ _ 0
I got them from my parents _ __ ._ __.._ _ _0
I got them from my brother/sister __ _ _ 0
Someone else bought them for me _ D
I got them some other way _ _ _ 0

3 l. Do you smoke before school?

PLEASE TICK ONE BOX ONLY

I don't smoke cigarettes _ _ 0



34_ When you bought, or tried to buy cigarettes, in a store during the
last 30 days (one month). were you ever asked to show proof of age

PLEASE TICK ONE BOX ONLY

I did not try to buy cigarettes in a store during the last 30 days 0
Yes, I was asked to show proof of age (ID). D
No, I was not asked to show proof of age (ID) --- 0

35_ In the last 30 days (one month) has anybody refused to sell you
cigarettes because of your age?

PLEASE TICK ONE BOX ONLY

I have not tried to buy cigarettes during the last month 0
Yes, someone refused to sell me cigarettes because of my age D
No, my age did not keep me from buying cigarettes O

36_ During the past 30 days (one month) what brand of cigarettes did
you~smoke?

PLEASE TICK ONE BOX ONLY

I did not smoke cigarettes during the past 30 days (one monthL Q
No usual brand Q
Benson & Hedges c Q
Dunhill Q
Holiday Q
Horizon Q
John Brandon Q
Marlboro Q
Pall MaII. Q
Peter Jackson Q

Peter Styvesant Q
Rothmans Q
Winfield Q
Other Q
I smoke roll your own cigarettes (specify brand) Q



37. Where do you usually smoke?

PLEASE TICK ONE BOX ONLY

I do not smoke cigarettes 0
At home 0
At school 0
At work 0
At friends' or relatives' houses 0
At social events (like parties, discos or concertsJ. O
At public places (parks, in town) 0
Other .Gl

38. If you stopped smoking do you think you would ...

PLEASE TICK ONE BOX ONLY

I do not smoke cigarettes 0
Lose weight 0
Gain weight 0
Stay the same weight 0

39. If one ofyour best friends offered you a cigarette, would you smoke it?

PLEASE TICK ONE BOX ONLY

Definitely not 0
Probably not 0
Probably yes 0
Definitely yes 0

40. At any time during the next year (12 months) do you think you will smoke a
cigarette?

PLEASE TICK ONE BOX ONLY

Definitely not 0
Probably not 0
Probably yes 0
Definitely yes 0

41. Do you think youwill besmoking cigarettes 5 years from now?

y es 0
No 0



42. In the last year (12 months) have any of the following people discussed the health
effects of smoking with you?

PlEASE TICK AllTHAT APPLY

Family / Whanau 0
Friends 0
Health professional (for example, GP, Dentist) 0
Other adults (not teachers) at school O
Teachers at school 0
Other adults 0
No one has discussed the effects of smoking with me D

43. Do you think cigarette smoking is harmful to your health?

PLEASE TICK ONE BOX ONLY

Definitely not 0
Probably not 0
Probably yes 0
Definitely yes 0

44. Once someone has started smoking, do you think it would be difficult to quit?

PlEASE TICK ONE BOX ONLY

Definitely not 0
Probably not 0
Probably yes 0
Definitely yes 0

45. Do you want to stop smoking now?

PlEASE TICK ONE BOX ONLY

I have never smoked cigarettes 0
I have smoked in the past but don't smoke now D
Yes, I want to stop smoking 0
No, I don't want to stop smoking 0



46_ During the past year (12 months) have you ever tried to stop smoking cigarettes?

PlEASE TICK ONE BOX ONLY

I have never smoked cigarettes 0
I have smoked but not in the past year 0
Yes, I have tried to stop smoking 0
No, I have not tried to stop smoking D

47_ What are the main reasons you decided to stop smoking?

PLEASE TICK AllTHAT APPLY

I have never smoked cigarettes-----------------------------------------------------Q

I have not stopped smoking Q
To improve my health Q
It was too expensive Q

To be better at sport Q
My school is Smokefree Q
I didn't enjoy smoking .Gl
Smoking isn't cool Q

....., ~--_.._--------- .---------- --------------------------------- --- ---- - -.-

My Marae is Smokefree Q
Because my family I whanau don't like it Q

Because my friends don't like it Q
Other (specify), Q

48_ Do you think you would be able to stop smoking if you wanted to?

PlEASE TICK ONE BOX ONLY

I have never smoked cigarettes 0
I have already stopped smoking cigarettes O
Yes, I think I would be able to stop smoking O
No, I don't think I would be able to stop smoking 0-------_._ .._------------



49. Have you ever received help or advice to help you stop smoking?

PLEASE TICK All THAT APPLY

I have never smoked cigarettes 0
Yes, from the Quitline (telephone service) -------- 0
Yes, from a school based programme D
Yes, from other professional programme 0
Yes, from a friend D
Yes, from a family member D
No . . . .0
Other (specify): 0

50. Which of the following people smoke?

PLEASETICK AlL THAT APPLY

Best friend O
Other friends O
Brother(s) 0
Sister(s) 0
Father D
Mother 0
Other care giver D
Other relatives (e.g. aunt, uncle)\ .0
None of the above . . Q

51. Do you think the smoke from other people's cigarettes is harmful to you?

PLEASE TICK ONE BOX ONLY

Definitely not O
ProbabIy not .. 0
ProbabIy yes 0
Definitely yes 0



53_ Now we'd like to know what you think about smoking. Please read the statements below
and tick a box beside each statement to show how much you agree or disagree with rt.

o 0
D 0
D 0
o 0
o 0
o 0
D 0
o 0
D 0
D 0
D 0
Cl 0
D 0
o 0
D 0
o 0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Neither
agree nor

diEfAareeo
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

PlEASE TICK ONE BOX ONLY

Totally approve -----------------------------0

Approve ---- 0
Neither approve or disapprove ----------0
Disapprove . --------------------------------------0

Totally disapprove ---------------------------0

SMOKING... s:':~IY

1 Looks good ..15
2 Is a waste of money O
3 Helps you relax D
4 Helps people when they are bored. D
5 Reduces your fitness O
6 Tastes good 0
7 Is harmful to smokers' health O
8 Reduces stress 0
9 Makes you look older D
10 Looks sexy 0
11 Is easy to stop D
12 Helps reduce your weight O
13 Gains friends O
14 Makes you feel more relaxed at parties O
15 Makes you feel better O
16 Is harmful to non-smokers' health O
17 Looks cool 0

52_ During the past 7 days, on how many days have people smoked around you in your home?

PlEASE TICK ONE BOX ONLY

0 0
1 to 2 0
3 to 4 0
5 to 6 0
7 0

54_ Do you approve or disapprove of people your age smoking cigarettes?



55. In the last year, have you said or done anything to influence whether other people:

PLEASE TICK ONE BOX ONLY

Do not smoke _ 0
Smoke 0
I have not influenced people to smoke or not smoke D



PlEASE TICK ONE BOX FOR EACH STATEMENT,

56. Which of these have you heard of?

PlEASE TICK AllTHAT APPlY

Don't
knowo
o
o
o
o

Disaareeo
o
o
o
o

AlJ..4HI KORE... A

I Runs cool events O
2 Is about culture 0
3 Shows it's OK to be yourself O
4 Is about sport 0
5 Does nothing that interests me O

Or, if you've never heard of Auahi Kore tick here; 0

Aotearoa Maori performing arts festivaI Q

cokesmokefreerockquest Q
Nga Manu Korero (Maori speech competition) Q
Secondary schools kapa haka competition Q
Smokefree Maui Warrior Q
Smokefree Pacifica Beats Q
Smokefree Stage Challenge Id
Smokefree Waka Ama (outrigger) I~

None of these Gl

Smokefree 0
Auahi Kore 0
Quit / Me Mutu 0
None of these Q

57. And which of these activities or events have you attended or taken part in?

PlEASE TICK AllTHAT APPlY

58. Below there are some statements about Auahi Kore. Please read these statements
and show whether you agree or disagree with them by ticking one box beside each
statement.

Your Thoughts



59. Now, here are some statements about Smokefree. Please read these statements and
show whether you agree or disagree with them by ticking one box beside each
statement.

PLEASE TICK OHE BOX FOR EACH STATEMENT,

Or, if you've never heard of Smokefree tick here:

SMOKEFREE...

Runs cool events D
2 Is about music O
3 Shows it's OK to be yourself.. O
4 Is about sport 0
5 Does nothing that interests me O

0
Don't

DiOee know

0
0 U
0 0
0 0
0 0



60. For the following statements, tick whether you think that for vou they are False, Mostly
False, Sometimes False/Sometimes True, Mostly True or True.

PLEASE TICK ONE BOX FOR EACH STATEMENT
Sometimes

False!
Mostly Sometimes Mostly

False False True True True

1. I am good looking........__....._.__ ...___._..... ______......_0 0 0 0 0
2. I am good at all SCHOOL SUBJECTS 0 0 0 0 0---------------.-

3_ I can ruTl fast.. _......_.___...._....._._............._._... _.__._O 0 0 0 0
4. I get good marks in READING ..........._..........._.._0 0 0 0 0
5. My parents understand me..........._....................._D 0 0 0 0
6. I hate MA.THEMA.TICS._ ......_.. ___._...._...............D 0 0 0 0
7. I have lots offriends........_......_.............._._....._._.O 0 0 0 0
8. I like the way I 100k......._.. __ ....._............. __._.......0 0 0 0 0
9. I enjoy doing work in all SCHOOL SUBJECTS -0 0 0 0 0
10. I like to run and play hard........_...._.........._......_._O 0 0 0 0
11. I like READING... _......_•.__..._.. _....._...._.____. __.....O 0 0 0 0
12. My parents are usually unhappy

0 0 0or disappointed withwhat I dO...._... __._._..........._..O 0
13. Work in MA.THEMA.TICS is easy for me......._.._.D 0 0 0 0
14.1 make friends easily... __...._......._._....._........_._.._.O 0 0 0 0
15. I have a pleasant looking face....... ____... _........_.._._O 0 0 0 0

Sometimes
FalseJ

Mostly Sometimes Mostly
False False True True True

16. 1 get good marks in all SCHOOL SUBJECTS 0 0 0 0 0
17. I hate sports and games ..._....._._ .........._.............._0 D 0 0 0
18. I am good at READlNG._........._.___.........__........_.O 0 0 0 0
19. I like my parents ............__......_.____......._....._.......0 0 0 0 0
20. I look forward to MA.THEMATICS... ______........__._0 D 0 0 0
21. Most kids have more friends than I do.....___._...._.__0 D 0 0 0
22. I am a nice looking person .......___ ... _.. _____...._._._ ... _O 0 0 0 0
23. I hate all SCHOOL SUBJECTS.. __.___._....._____...._..O 0 0 0 0
24. I enjoy sports and games .__....__........___._......_....._.0 0 0 0 0
25. I am interested in READING ...•..........................0 0 0 0 0
26. My parents like me___._...._._._.. __._.....____... _._.........O 0 0 0 0
27. I get good marks in MA.THEMATICS._.....__.........O 0 0 0 0
28. I get along with kids easily_._.__..._.. ____.. _......._____._O 0 0 0 0
29. I do lots of important things_...____.....____.. __...._......0 0 0 0 0

e



Sometimes
False!

Mostly Sometimes Mostly
False False True True True

30. I am ugly.........................................................0 0 0 0 0
. 31. I learn things quickly in all SCHOOL

0 0SUBJECTS .....................................................0 0 0
32. 1have good muscles ..........................................0 D 0 0 0
33. I am dumb at READING ....................................O D 0 0 0
34. If! have children of my own, I want to

0 0 0 0bring them up like my parents raised me ..............D
35. I am interested in MATHEMATICS 0 0 0 0 0___ M~M.M~~M_~.___ M ___

36. I am easy to like................................................O 0 0 0 0
37. Overall, I am no good ........................................O D 0 0 0
38. Other kids think I am good looking......................0 D 0 0 0
39. I am interested in all SCHOOL SUBJECTS..........O 0 0 0 0
40. I am good at sports..~:.:...................................O D 0 0 0
41. I enjoy doing work in READING...................O D 0 0 0
42. My parents and I spend a lot of time together........O D 0 0 0
43. I learn things quickly in MA THEMATICS............D 0 0 0 0
44. Other kids want me to be their friend....................O 0 0 0 0
45. In general, I like being the way I arn.....................O 0 0 0 0

Sometimes
Falsel

Mostly Sometimes Mostly
False False True True True

46. I have a good looking body.................................O D 0 0 0
47.1 am dumb in all SCHOOL SUBJECTS................O D 0 0 0
48. I can run a long way without stopping..................O 0 0 0 0
49. Work in READING is easy for me 0 0 0 0 0_.~_~__ M ___ M ___________

50. My parents are easy to talk to..............................O 0 0 0 0
51.1 like MATHEM.A..TICS .....................................0 0 0 0 0
52. I have more friends than most other kids...............O D 0 0 0
53. Overall, I have a lot to be proud 01.......................0 0 0 0 0
54.1 am better looking than most of my friends...........O 0 0 0 0
55.1 look forward to all SCHOOL SUBJECTS ...........O 0 0 0 0
56. I am a good athlete ............................................O 0 0 0 0
57.1 look forward to READING.••............................O 0 0 0 0
58. I get along well with my parents..........................0 0 0 0 0
59. I am good at MATHEM.A..TICS...........................O 0 0 0 0
60. I am popular with kids of my own age.......•........•.0 0 0 0 0

fa



That's the end of the questionnaire now!

Thank you for helping us.

Please check that you have answered every ouestion, then

hand your questionnaire to the interviewer and wait to hear

what you need to do next.

True

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Sometimes
False!

Sometimes Mostly
True Trueo 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0
o 0

Mostly
Falseo
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

False

61. I can't do anything right O
62. I have nice features like nose, and eyes, and hair 0
63. Work in all SCHOOL STJBJECTSis easy forme O
64. I am good at throwing a bal1.. 0
65. I hate READING O
66. My parents and I have a lot of funtogether O
67.1 can do things as well as most other people 0
68. I enjoy doing work in MATHEMATICS O
69. Most other kids like me . O
70. Other people think I am a good person O
71. I like all SCHOOL SUBJECTS 0
72. A lot of things about me are good 0
73.1 learn things quickly in READING O
74. I am as good as most other people O
75. I am dumb at MATHEMATICS 0
76. When I do something, I do it well O
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YLS AND SSPS PILOT STUDY

The Pilot School

The school selected for the pilot study was a state integrated, co-educational high school

in the North Island of NZ. The total school roll was 820 students, of whom 102 were in

Year 10, and 96 in Year 12. The school was a decile 7 school, comprising, 81% NZ

European, 10% NZ Maori, 2% Pacific Island, 4% Asian students, and 1% identified

with other ethnic groups. The Statistics NZ 2001 Census identified ethnicity of the

general NZ population as: 80% NZ European, 15% NZ Maori, and 6% Pacific Island

(Statistics NZ, 2002). The 2001 Census allowed respondents to select more than one

ethnicity.

The Youth Lifestyle Study questionnaire

The 2002 YLS was amended and modified from the YLS 2000 in order to improve the

quality of the data obtained from the survey and to include questions regarding

potentially important emerging issues, for example, use of the World Wide Web (www)

for accessing health information, and student influence on others either to smoke or not

to smoke. Key demographic questions remained unchanged from 2000, with the

exception of the ethnicity question. Ethnic categories were changed to reflect current

Statistics NZ practice.

Readability scores for the questionnaire were obtained using Microsoft Word readability

tests. The Flesch Reading Score, which rates text on a 100 point scale, was 69.9.

Documents which are easier to understand have a higher rather than lower rating. The

Flesch-Kincaid Grade Level score, utilises US grade-school level, and was recorded as

6.3 indicating that a 6th grade student (approximately 12 years of age) could understand

the document. The document contained no passive sentences.

Procedure

The pilot study was conducted following receipt of ethical approval from the

Department of Preventive and Social Medicine, University of Otago. The researcher

was introduced to the classes by the Acting Deputy Principal. The classes were then

informed of the relationship between the pilot study and the study proper, and the

importance of their role in piloting the questionnaire. Instructions were given to

complete the questionnaire individually, not to record any personally identifying



information on the questionnaire, to complete each question, and to summon either the

researcher or research company representative when the questionnaire was completed.

Participants were also informed that at completion of the questionnaire either the

researcher or research company representative would check the document for

completion (that is, missing data, actual answers would not be read). It was stressed

that there were no right or wrong answers, that honesty was important, and that the data

from the pilot study would not be analysed or used in any way other than to inform the

development of the questionnaire for the study proper. A teacher was present for both

class sessions.

As students completed the questionnaire they were observed for the expenence of

difficulty with particular questions and, where necessary, questions were clarified by the

researcher. Notes were kept regarding questions asked by the participants as they filled

out the questionnaire.

The time taken to complete the questionnaire was recorded for both groups. The

maximum time required for the Year la group was 35 minutes, and 20 minutes for the

Year 12 group.

Questionnaires were checked, questions missed were initialled by the researcher /

research company representative and surveys were retained by the participants to assist

with the class discussion.

When all students had completed the questionnaire, the two classes were asked a series

of questions regarding the survey. The responses from these two sessions were

documented. In general, participants considered that the questionnaire was repetitive

and they were concerned about the number of questions on smoking. One participant

(Year 10) noted that it was "nice" that age appropriate terms that were relevant and

current had been used and there was general consensus with this opinion from the

remainder of the class. Participants generally felt that the final section (SDQ I) was

repetitive and asked too many questions regarding "mathematics". This may, in some

part, be due to the use of terms, such as mathematics, which may not be age and

culturally appropriate. Another complaint was that the questionnaire was "too long";

although all participants completed the questionnaire in 35 minutes or less.



Questionnaires were checked by the researcher for incorrect entries and missing data.

Questions that were frequently misinterpreted were identified for review, along with

questions that required clarification and questions originally missed but completed when

identified by the researcher or research company representative

Sample Description

Data were entered by the researcher, Helen Darling, using STATA computer software

(Stata Corporation, 2001). Of the 45 pilot study participants 24 were from Year la and

21 from Year 12. In additional, one year 13 student completed the questionnaire (the

student was in the class for the period when the survey was conducted); these data were

not included in the analysis. Sixty percent of the sample were female and the sample

mean age was 15 years (standard deviation 1.11). Nine percent of the sample self

identified as NZ Maori, 82% as NZ European, there was no Pacific Island

representation, and 13% of the pilot sample identified as Asian (Chinese and Other

Asian).

Validity

The YLS was assessed for face and internal validity. In this context, face validity is

used to describe the degree to which the questionnaire is both appropriate for NZ youth

and intuitively sound in measuring attitudes and behaviours of NZ youth lifestyle and

cigarette smoking. Participant feedback supported the use of age appropriate language

(for example, question 10 "What kind of music do you listen to") and criticised the use

of terms unfamiliar to their context (for example, in question 57, "I hate mathematics").

The YLS covered six areas: demographic data and income/spending; interests; media;

smoking; exposure to Smokefree and Auahi Kore; and the SDQ I and future aspirations.

The validity of each section is considered separately, below.

Section 1

The questions included in the first section appeared to be reasonable, used standardised

categories for ethnic identity and allowed participants to select more than one ethnic

group - consistent with practices used elsewhere. Questions four and six were not

necessarily consistent, for example, it was possible for a participant to have spent more

in the preceding week than they generally spend each week. This inconsistency was

evident in the pilot study, for example, three participants identified that they generally



spent over $50 per week (question 4 "About how much money do you personally spend

each week"); yet twelve participants spent more than $50 in the week prior to the study

(question 6 "Please think about all the money you spent last week, how many dollars

did you spend on ... "). Consistent with this, a default value was required for question 6

to allow for those who had not spent anything on the given list in the preceding week

and for those who generally spend up to $10. The value of question 4 appears limited;

however, the flow of the four questions regarding income and spending could be

affected by the removal of this question. It was for this reason that question 4 was

retained for the 2002 YLS.

Question 5 included most options for acqumng money; however the list was not

exhaustive and did not include a default category, but this was not an issue for

participants in the pilot study. Question 7 ("In general, what else do you spend your

money on?") appeared to include most other categories of youth spending, this question

was not included in the 2002 YLS as it duplicated question 6 and was considered

difficult to interpret due to the phrase " ... what else ... ".

Section 2

In general, the questions in section 2 were completed well. The interest categories

appeared to be appropriate for the age groups and the differentiation between interest

and actual participation was intuitively sound. Participants appreciated the list of

different music genres. Participants were asked to document "other" music types;

though, this may be of limited value due to the large number of possible responses.

For question 12, participants were asked to note how many times they had visited a

number of places ("In the last month, how many times have you been to a " ."). Only

one participant completed this question incorrectly. To avoid errors in the 2002 YLS

the timeframe was emphasised (that is, "In the last month ... "). A default value was

added to the end of this question. The GYTS places default values at the top of a list of

options, but this was considered inappropriate for this question, as the participant

needed to read the entire list before selecting the default option.



Section 3

The first set of questions related to Internet use. Less than 9% of students in the pilot

study group were not interested or involved in any of the electronic media listed.

Similarly, less than 7% did not use the Internet. These responses provide justification

for the inclusion of these questions in a study of youth lifestyle. The unnumbered

questions ("Have you ever used the Internet to obtain health information for your own

use ... " and "have you ever used the Internet for a specific health problem... ") and

questions 17 ("Have you ever heard of the Lungfish website") and 19 ("Have you ever

visited the Lungfish website") required the "yes / no" order to be reversed to be

consistent with the remainder of the questionnaire and the GYTS. Question 20 was

improved by placing the default option at the top of the list. Currently the participant

was asked to score the Lungfish website and then record if they had ever visited the site

("Now, I'd like you to read some statements about the Lungfish website ... ").

Participants did not comment on the list of magazines and newspapers offered and when

asked, the classes considered that the content of the list was appropriate.

Question 23 was not well answered ("What time do you usually listen to the radio?").

The categories were not mutually exclusive, that is, two categories included the time "6

pm". As the question aimed to ascertain the time when the greatest amount of students

were listening then emphasis needed to be placed on the "please tick one box only" and

to ensure that the categories provided were mutually exclusive. It was also necessary to

specify that the question applied to school days as behaviour in the weekends and

holidays was assumed to be different.

Section 4

The section on smoking beliefs and attitudes were assessed for both internal and

external validity. Comparability with the GYTS was another measure of external

validity. Questions 24-27 were very similar to core GYTS questions. Question 24

("Have you every smoked a cigarette, even just a few puffs?"), and question 26 ("How

often do you smoke now?") were unchanged from the pilot, to allow consistency with

early YLS. Questions 25 and 27 were modified to the GYTS questions ("How old were

you when you first tried a cigarette?" and "During the past 30 days (one month), on the

days you smoked, how many cigarettes did you usually smoke?").



Question 30 ("In the last 30 days (one month) how did you usually get your

cigarettes?") differed slightly from the GYTS core question, but was more specific. The

addition of the default from the GYTS ("I got them some other way") further improved

the question. Participants who were non-smokers appeared to have difficulty answering

question 31 ("Which places did you buy cigarettes from in the last 30 days?"). The

wording for this question appeared ambiguous for non-smokers, greater clarification

was achieved by adding the instructions: "tick 'never' for each box, if you didn't buy

cigarettes in the last month or if you do not smoke".

Questions 32 and 33 appeared to measure degrees of the same behaviour. Participants

had difficulty discerning that the option "I did not try to buy cigarettes..." was for non

smokers (question 32). The question appeared to imply that all participants were

smokers. Despite the similarity in the questions, differentiation between refusal of sales

and asking for identification is reflective of policy implementation, and was therefore of

value to the current study.

Participants recorded multiple entries for question 34 regarding the cigarette brand that

they smoked. The emphasis on "usually smoke" and "please tick one box only"

maintained consistency with the GYTS and addressed this issue. Question 35 required

the category "other" to be consistent with the GYTS. Questions 36-38 required no

modification. Question 39 required reversal of the order for the options "yes /no".

Question 40 differed from GYTS questions. The question required a default value to

ensure that there was a response option for all participants. Questions 41-44 were the

same as core GYTS questions and required no modification, except for reversal of the

yes I no order for questions 43 and 44. Questions 45-49 similarly required no

modification except reversal of the yes I no order for question 46. To align with the

GYTS, question 50 needed the addition of the words " ... in your presence".

Internal consistency of question 52 was assessed, items 1, 9, 10, and 17 (measures of

'smoking image') demonstrated a high internal consistency (Cronbach's alpha 0.79).

Similarly items 3,8, 14, and 15 (measures of 'smoking relaxation') was 0.89. The four

negative items (against smoking) demonstrated no internal consistency (0.14). This

may be due to the perception (of most respondents), that smoking is a "waste of money"



(item 2) Cronbach's alpha for the negative scales remained low (0.18) when item 2

was removed.

The final question in the smoking section asked whether the participant had influenced

another person either to smoke or not to smoke. A default was required for this

question to ensure all participants could complete the question.

Section 5

This section contained questions regarding the brands 'Smokefree' and 'Auahi Kore '.

The SDQ I (question 57) was well answered, although the students were critical of both

the repetition and the language used in this assessment tool. Despite this, all

participants completed the question.

Section 6

This section was not answered well. Primarily, this was due to the introduction of a

new assessment framework (National Certificate of Education Achievement (NCEA))

into secondary schools in 2002 (question 59: "What is the highest qualification you

hope to get while at school?"). Students participating in the pilot study were not really

aware of the new qualification framework, and this was consistent across both school

years. Furthermore, the introduction of the new assessment may be affected by current

industrial action by secondary school teachers. It would be expected that other students

throughout NZ would have similar issues with question 59, and for that reason the

question was removed.

The final question ("What do you plan to do when you leave school?") was also poorly

answered; participants appeared unable to decide on only one course of action after

leaving school. There was a temporal aspect to this question (that is, did it apply to

straight after leaving school, or was it the five year plan, for example). One student

commented that they "planned to work so they could travel" and did not know which

answer to select. This question was removed from the 2002 YLS as the SDQ I

contained the academic subscales, and academic aspirations were measured by the

question "when do you plan to leave school".
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YOUTH LIFESTYLE STUDY

QUESTIONNAIRE DEVELOPMENT

The Youth Lifestyle Study (YLS) 2000 was modified for the YLS 2002. The following
is a summary of source documents for each question and, where appropriate, rationale
for changes made to the questions.

Question
Number
(2000)

2
3

4

5

6

7

8

Question
Number Description, original source, rationale for change(s)
(2002)

Front page. The number of schools participating was removed. It is erroneous
to state that 100 schools have been asked to participate as this may not be the
actual number approached. The example question had "please tick one box
only" added to question 1 and example answers were completed. This may
clarify the instructions and it will also prevent these two questions being coded
and entered.

1 Sex
2 Age (continuous variable)
3 Ethnicity. This question was changed to reflect more ethnic groups and allow

level 2 categorisation of ethnicity (Statistics New Zealand protocol). The 2000
list included Tokelauan in the "other" category which made analysis of Pacific
Island youth difficult. The wording "or groups" was added to the instructions
to emphasize that more than one ethnic group could be selected. The
instructions were changed to "tick the box or boxes that apply to you" to be
consistent with the rest of the questionnaire.

4 Spending money. The instruction "please tick one box only" was added to the
question following the 2002 pilot study.

5 Money source. Word order changed to alphabetical, with the exception of the
default value. This is the practice consistent throughout the YLS 2002
document.

6 Money spent in previous week. This category was expanded to include the new
categories of cell phones / text messaging, gambling, and saving money. As
these categories are believed to represent emerging issues. Additional
categories were added after the pilot study (clothes and music) as question 7
(2000) was dropped. A default category was added "if you did not spend any
money last week tick here" to ensure that there was an option for all students.
Other spending. Question dropped in 2002. Categories that were considered
important were included in question 6. This question was difficult to interpret
as it asked the question "what else", any analysis would have to include the
combined results from questions 6 and 7.

7 Leave school. Following the 2002 pilot study "the future" section was dropped.
This question was moved to the front of the questionnaire, as it appeared the
most appropriate section to ask about future plans. The question was changed
to include 4 tick boxes (4th

, s", 6th
, and i h form options) and a default value.

The instructions "please tick one" were omitted, however, data entry of the
most senior year will identify the highest 'aspirations' of the respondent. This
may need to be changed for future studies and a default added.
Interest and participation in arts. This question was changed from 2000. The
question was split into two questions: "interest" and "participation", and
included cultural activities. The rationale for this was that a person could be
interested in something and not participate and vice versa. The amalgamation
of the cultural activities question reflects the belief that these cultural activities
are "arts".



19
20

21

22

23

24

25
26

27

28

29

30

3 I

32

21
22

23

24

25

26
27

28

29

30

31

32

33

34

35

Visited lungfish. Unchanged.
Lungfish statements. The instructions were changed from the first person "I'd
like you ... " and clarified so students requiring the default could easily follow
the instructions. "Please tick one box for each statement, or tick here if you've
never heard of lungfish". The default box was also moved to the top of the
question, so students requiring the default do not have to read the entire
question, trying to complete it as they go (as happened in the pilot study). The
category'Lungfish is easy to find your way around", to assess website access,
was added.
Magazines / newspapers read regularly. List updated. Cleo, Loop, Sky watch,
Sports Action, TV guide were removed. Creme, Taihoi, Tu Mai were added
Radio listened to. Default category combined with "less than one hour a day".
This question does not have the instruction "please tick one only", this may be
required in subsequent YLS.
Radio stations listened to. Removed, music preferences are asked in question
10 (YLS 2002).
Radio stations most listened to. Removed, music preferences are asked in
question 10 (YLS 2002).
When do you usually listen to the radio. This question was added to ascertain
when most young people were listening to the radio. Categories changed after
the pilot to 3pm-5.59pm and 6pm -lOpm (so they were mutually exclusive),
and instructions added.
Ever smoked. Unchanged. (ASH question)
Age offirst smoking. (GYTS, core question 2) Instruction added "please tick
one box only". The 2002 YLS question differs slightly from the GYTS
question which asks" ... first tried a cigarette" compared with" ... first smoked
a cigarette".
How often do you smoke now? (ASH question) Unchanged. Whilst this
question was originally from the ASH survey it is very similar to the GYTS
optional question 5.
How many cigarettes in the last 30 days. (GYTS, core question 4). The
instruction "please tick one box only" was added and the words" (one month)"
added to the default category (consistent with the GYTS question). "About"
was removed from 3 categories (again, consistent with the GYTS question).
Cigarette first thing. (modified from GYTS' core question 14). The two
categories "I have never smoked ... " and "I no longer smoke" were combined
into one: "I don't smoke cigarettes".
Smoke before school. This question was added to assess barriers to smoking
first thing in the morning.
Usually acquire. (modified from GYTS, core question 5). Modified from
2000. "Usually" in the question typed in bold font and the instructions 'please
tick one box only' added to ensure only one answer. The default category "I
got them some other way" from the GYTS core question was added.
Purchasedfrom. (Amended from 1997 CSNZ, and 1997 ASH questionnaire).
The option of liquor store/hotel added for completion of options. The
instruction to specify if purchased from "other shop" was added. It is believed
that most retail options are covered in the question and therefore it is not
expected that there will be many "other shop" answers selected. Following the
pilot study a default category was required. Non-smokers found it ambiguous
to select 'never' for purchasing at a dairy, for example, as they believed it
implied they had purchased elsewhere. Clarification has been given by the
instruction "tick 'never' for every box if you didn't buy cigarettes in the last
month or if you do not smoke".
ID Requested. This question was added to the 2002 YLS, primarily as it
demonstrates the degree to which policy / legislation is adhered to by retailers
and how easy / difficult it is for young people to purchase cigarettes. This
question is similar to the GYTS optional question 18, however, question 18
relates to chewing tobacco, snuff or dip. There is no similar GYTS question
for cigarettes.
Refused because of age. (GYTS, core question 10). This question is worded
slightly differently to the GYTS question. The instruction 'please tick one box
only' has been added for clarity.



9

11

12
13

14

15

16

17
18

8

9

]0

I]

]2

13

14

15

16
17

18

19
20

Interested in the arts. As above this question was separated to identify young
peoples' interest in the arts. The inclusion of the categories: Maori cultural
group, Maori martial arts / weaponry, Pacific Island cultural activities, and
Waka taua occurred because of the amalgamation of questions 8 and 10(2000).
The question was clarified after the pilot study to include " ... (including
watching on TV, and reading about in newspapers / magazines)". Categories
were ordered alphabetically.
Participate in the arts. As above this question was separated to identify young
peoples' participation in the arts. The inclusion of the categories: Maori
cultural group, Maori martial arts / weaponry, Pacific Island cultural activities,
and Waka taua occurred because of the amalgamation of questions 8 and 10
(2000). Categories were ordered alphabetically.
Interest and participation in music. This question was changed to "what kind
of music do you listen to?" Asking for participation in music appeared
nonsensical (for example, participation in 'top 40'). Categories were changed
to include more youth music genres, choral music was removed, and an "other
specify" category added.
Other cultural activities. This question was dropped for 2002. The question
was not coded and entered in 2000.
Marae visit. Unchanged
Visits in the last month. A further category was added: amusement arcade.
The category "a church" was changed to "a place of worship (for example,
church, temple, mosque)" to reflect societal diversity. A default category was
added after the pilot study ("If you have not been to any of the above placed in
the last month tick this box").
Sports interest and participation. This question was changed from 2000. The
question was split into "interest" and "participation" questions. The rationale
for this was that a person could be interested in something and not participate
and vice versa. The question was also changed from sport alone to sport and
active recreation.
Interest in sport and active recreation. Interest included 'watching on TV, and
reading about in newspapers / magazines'. The list of categories was originally
expanded, however, following the pilot study the list was edited to 18
categories and a default value. Aerobics, athletics, karate/martial arts,
rollerblading, swimming/diving/waterpolo, rugby 7s were deleted. Cycling
was split into mountain biking and road cycling. Waterpolo occurred twice on
the 2000 list - both were removed. The order of baseball or softball was
changed to acknowledge softball as the national game. The categories were
listed alphabetically and were consistent with HSC actual, or potential health
promotion initiatives.
Participation in sport and active recreation. The same categories are included
as question 13.
Media interested / involved in. A default category of "not interested / involved
in any of these" was added to this question.
Where do you use the Internet? Unchanged
WWW general health information. This question was an addition to the YLS.
The literature regarding the www as a source of health information and
therefore as a potential modifier of health behaviours is increasing. For
example, Borzekowski, D. L., & Rickert, V. I. (200 I). "Adolescent
cybersurfing for health information." Arch Pediatrics and Adolescent Medicine
155: 813-817.
WWW specific health information. Whereas question 17 asks about general use
of the www, question 18 asks if the young person has sought specific
information. The rationale is the same as question 17.
Lungfish website. Unchanged
Where did you hear of lungfish website? The list was updated (for example,
changing pepismokefree to cokesmokefree), tlier/zine was removed, "other
Smokefree / Auahi Kore events" and on "other Internet sites" were added. With
the exception of "on other Internet sites" and "other Smokefre / Auahi Kore
events" these categories were listed alphabetically. The rationale for leaving
these two categories at the end was because they are similar to default values
and logically should appear after the respondent had read all the other options.
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Usual brand. (GYTS, core question 6). In 2002 participants are asked to
specify what brand of roll your own they smoke. The question remains
unchanged from 2000
Where do you usually smoke? (GYTS, core question 12). Wording changed
from "I have never smoked cigarettes" to "I do not smoke cigarettes", the
GYTS wording excluded those who had given up smoking.
Ifyou stopped smoking do you think you would... This question was modified
from 2000 to include an instruction "please tick one box only" and wording
changed from "I have never smoked cigarettes" to "I do not smoke cigarettes"
to include previous smokers.
Bestfriend offered. (GYTS, core question 16). Unchanged
Smoke in the next 12 months. (GYTS, core question 18). Instruction 'please
tick one box only' added
5 years from now. (GYTS, core question 19). This question was added to the
YLS in 2002, and differs from the GYTS question. Only two responses (yes /
no) are offered, compared with the GYTS options of definitely not, probably
not, probably yes, and definitely yes.
Health effects. (CSNZ). Categories have been changed for this question to
include: family / whanau, health professionals, and other adults. The default
value "no one has discussed the effects of smoking with me" has also been
added. The wording of the question has also been altered from "in the last year
(12 months) have the health effects of smoking been discussed?" to " in the last
year (12 months) have any of the following people discussed the health effects
of smoking with you?
Smoking harmful? (GYTS, core question 27). Unchanged
Difficult to quit? (GYTS, core question 20). Instruction 'please tick one box
only' added
Want to stop now? (GYTS, core question 36). Instruction 'please tick one box
only' added. Greater detail given to options than the GYTS question. For
example, "Yes, I want to stop smoking" compared with "Yes"
Tried in last 12 months. (GYTS, core question 37). Instruction "please tick
one box only" added. Greater detail given to response options than the GYTS
question.
Which ofthe following people smoke? Unchanged
Other people's cigarettes harmful? (GYTS, core question 32). Instruction
"please tick one box only" added
Days people have smoked aroundyou. (GYTS, core question 33). Unchanged
Smoking statements. Question changed from first person "..I'd like you" to
"we'd like you", and to tick a box beside each statement. "Is harmful to
smokers health" was added, and "is harmful to non-smokers' health" replaces
"affects non-smokers' health".
Reasons people choose not to smoke. Question deleted. The question was
asking young people to give their perceptions of why other people don't
smoke. It was considered, as we are asking whole classes, that we are actually
capturing first-hand beliefs rather than relying on second-hand perceptions
Have you stopped recently? Deleted when additional 'quit' questions were
added
What are the main reasons you decided to stop. This question was changed
from "what are the main reasons that people your age stop smoking" in 2000 to
asking, in 2002, the individual participants reasons for stopping. The
categories have been updated.
Do you think you would be able to stop smoking ifyou wanted to? (GYTS,
core question 40). Instruction 'please tick one box only' added. Greater detail
given to response options than the GYTS question.
Help or advice. (GYTS, core question 41). The GYTS question allows only
one response, the 2002 YLS requests multiple responses.
Do you approve or disapprove. This question was added in 2002 to meet
reporting obligations of the HSC.
Influence others. To establish the extent to which young people attempt to
moderate other's behaviours.
Which of these have you heard of? Instruction "please tick all that apply"
added.
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Usual brand. (GYTS, core question 6). In 2002 participants are asked to
specify what brand of roll your own they smoke. The question remains
unchanged from 2000
Where do you usually smoke? (GYTS, core question 12). Wording changed
from "I have never smoked cigarettes" to "I do not smoke cigarettes", the
GYTS wording excluded those who had given up smoking.
ifyou stopped smoking do you think you would... This question was modified
from 2000 to include an instruction "please tick one box only" and wording
changed from "I have never smoked cigarettes" to "I do not smoke cigarettes"
to include previous smokers.
Bestfriend offered. (GYTS, core question 16). Unchanged
Smoke in the next 12 months. (GYTS, core question 18). Instruction 'please
tick one box only' added
5 years from now. (GYTS, core question 19). This question was added to the
YLS in 2002, and differs from the GYTS question. Only two responses (yes /
no) are offered, compared with the GYTS options of definitely not, probably
not, probably yes, and definitely yes.
Health effects. (CSNZ). Categories have been changed for this question to
include: family / whanau, health professionals, and other adults. The default
value "no one has discussed the effects of smoking with me" has also been
added. The wording of the question has also been altered from "in the last year
(12 months) have the health effects of smoking been discussed?" to" in the last
year (12 months) have any of the foIlowing people discussed the health effects
of smoking with you?
Smoking harmful? (GYTS, core question 27). Unchanged
Difficult to quit? (GYTS, core question 20). Instruction 'please tick one box
only' added
Want to stop now? (GYTS, core question 36). Instruction 'please tick one box
only' added. Greater detail given to options than the GYTS question. For
example, "Yes, I want to stop smoking" compared with "Yes"
Tried in last 12 months. (GYTS, core question 37). Instruction "please tick
one box only" added. Greater detail given to response options than the GYTS
question.
Which ofthe following people smoke? Unchanged
Other people's cigarettes harmful? (GYTS, core question 32). Instruction
"please tick one box only" added
Days people have smoked around you. (GYTS, core question 33). Unchanged
Smoking statements. Question changed from first person " ..I'd like you" to
"we'd like you", and to tick a box beside each statement. "Is harmful to
smokers health" was added, and "is harmful to non-smokers' health" replaces
"affects non-smokers' health".
Reasons people choose not to smoke. Question deleted. The question was
asking young people to give their perceptions of why other people don't
smoke. It was considered, as we are asking whole classes, that we are actually
capturing first-hand beliefs rather than relying on second-hand perceptions
Have you stopped recently? Deleted when additional 'quit' questions were
added
What are the main reasons you decided to stop. This question was changed
from "what are the main reasons that people your age stop smoking" in 2000 to
asking, in 2002, the individual participants reasons for stopping. The
categories have been updated.
Do you think you would be able to stop smoking if you wanted to? (GYTS,
core question 40). Instruction 'please tick one box only' added. Greater detail
given to response options than the GYTS question.
Help or advice. (GYTS, core question 41). The GYTS question allows only
one response, the 2002 YLS requests multiple responses.
Do you approve or disapprove. This question was added in 2002 to meet
reporting obligations of the HSC.
Influence others. To establish the extent to which young people attempt to
moderate other's behaviours.
Which of these have you heard of? Instruction "please tick all that apply"
added.



49

50

51

52

53
54

55

57

58

59

60

Which of these have you attended / taken part in? The list was updated and
presented alphabetically
Auahi Kore. Default value moved to the top of the question "please tick one
box for each of statement, or if you've never heart ofAuahi Kore tick here".
Smokefree. Default value moved to the top of the question "please tick one box
for each of statement, or if you've never heart of Smokefree tick here".
SDQ-l. The academic subscales of the SDQ-I have been added to the 2002
YLS
Removed (replaced by question 7, 2002)
Removed. The qualification framework is changing in 2002. This question was
poorly answered when piloted because a number of young people were not
familiar with the new framework.
Removed. When piloted the question was asked as: "please tick one box only",
and was poorly answered. It was difficult for young people to complete as the
options offered were limited and the question was not placed within a time
frame (e.g. immediately after leaving school, in five years)
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Acknowledgement of your School's participation

We appreciate that this project will require a commitment from both staff and students.As recognition of your school's participation in the research, we would like to offer yourschool four Smokefree branded basketballs. Additionally, the research results from thenation-wide study will be made available to your school.

Contacting the researchers

If you have any questions regarding the research, please contact Pat McCutcheon atNFO New Zealand: ph: 044946261, fax 04 494-6262, or email patm@nfoco.nz,

Thank you for taking the time to consider your school's participation in the YouthLifestyle Survey 2002.

Yours sincerely

lain Potter
Health Sponsorship Council
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h R(jjio WHAkAfAtRANGA HAUORA
Health Sponsorship Council

18 October 2002

«Contact Name»
«School Name»
«Address»
«TownCity»

Dear «Contact_Name»

MARKETING SOCIAL CHANGE Telephone 04472 5777

Fax 044725799
Email info@healthsponsorship.co.r
Website www.healthsponsorship.co.n:

1st Floor, Fulbriqht NZ H
120 Featherston Street

P 0 Box 2142, Wellinqto

NewZealand

I wish to invite your school to participate in the Health Sponsorship Council's Youth
Lifestyle Survey 2002, This survey helps our organisation plan and deliver
programmes such as the cokesmokefreerockquest, Pacifica Beats and Smokefree
Stage Challenge, In addition, the Cancer Society of New Zealand, the University of
Otago, the Ministry of Health and community health workers are also interested in
information from this survey,

The Health Sponsorship Council
The Health Sponsorship Council was established in 1990 under the Smokefree
Environments Act to promote health and encourage New Zealanders to enjoy healthy
lifestyles, To achieve this the Health Sponsorship Council has developed a range of
Smokefree and Auahi Kore programmes to promote healthy, non-smoking lifestyles,
One of these programmes is Smokefree Teens that aims to reduce the number of
young people taking up smoking by promoting Smokefree messages in environments
that are relevant to youth and, in particular, relevant to young Maori and females,

The Youth Lifestyle Survey

The Youth Lifestyle Survey is carried out every two years with students in year 10 and
year 12 classes, No more than two year 10 classes and one year 12 class is surveyed
in each school, The aim of the survey is to gather information on youth lifestyles (e.q.
sporting interests) and smoking related attitudes and behaviours, This information is
used to plan health programmes and monitor any changes in key areas over time,

This year's survey is being undertaken in two waves, The first wave of 72 schools from
throughout New Zealand was completed in June, We would like your school to
participate in the second wave of surveys that are due to start in early November,

Who is to Conduct the Survey

The Health Sponsorship Council has commissioned NFO New Zealand to conduct the
2002 Youth Lifestyle Survey, If you have any questions regarding the research, please
contact Kerry Foley at NFO New Zealand: ph: (04) 494-6263 ext. 213, fax (04) 494
3204, or email kerryf@nfo.co.nz.

-~i~_ WIse ~uit MeM~tu



Confidentiality

Schools participating in the research shall not be named or identified in any form. All
details regarding participating schools will remain confidential, and pupils' responses
are anonymous.

What will Happen Next

An NFO New Zealand recruiter will contact you in the next few days to find out whether
your school is willing to participate in this research. At this time, the recruiter will ask for
the name of a contact person at the school with whom to liase. The recruiter will also
ask for a list of year 10 and year 12 classes from which to select the sample of
students. We request that students are not told in advance about the subject or
sponsor of the survey in order to avoid any discussion, and therefore bias in answers.

Acknowledgement of your School's Participation

We appreciate that you may have already participated in similar surveys this year,
however given the complexity of health issues for young people we feel that the Youth
Lifestyle Survey plays an important role in helping us better understand these issues.

In recognition of the commitment from both staff and students that participate in the
research, we would like to offer your school four Smokefree branded basketballs.
Additionally, the research results from the nation-wide study will be made available to
your school.

Thank you for taking the time to consider your school's participation in the Youth
Lifestyle Survey 2002.

Yours sincerely

lain Potter
Health Sponsorship Council
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Interest and participation in selected sports among New
Zealand adolescents

Rosalina Richards, Anthony Reeder, Helen Darling

Abstract

Aim The current study aims to describe participation and interest in 18 selected
popular sports among a large sample of New Zealand adolescents with the goal of
identifying opportunities for increasing youth participation in physical activity.

Methods Multi-stage cluster sampling was used to select 82 secondary schools and
classes of Year 10 and 12 students within schools from six geographical regions
throughout New Zealand. Students completed self-administered written
questionnaires.

Results The school response rate was 58%, with physical activity data available for
1730 females and 1704 males, including 637 students who self-identified as Maori.
The greatest gaps between expressed interest and actual participation were reported
for rugby union, rugby league, basketball, soccer and surfing (among both sexes);
dance and volleyball (among females); and skateboarding (among males). When
diversity of participation was modelled, increased diversity was associated with being
male, having an income from part-time work, and having greater diversity of interest
in the selected sports.

Conclusions For several sports there are substantial groups of young people who
express interest but do not participate. The challenge for public health is to turn this
interest into increased participation in health-promoting physical activity-by
providing appropriate opportunities and support for participation.

Sedentary lifestyles are associated with poor physical and mental health, I and place a
significant burden on health services.' In New Zealand, more than 2000 premature
deaths each year are attributed to physical inactivity. 3 Adolescents have been
identified as an important population to target, due to declines in participation in
physical activity during this life period.v" A recent study of New Zealand secondary
school students found 30% of males and 43% of females did not participate in regular
(more than 3 days per week) moderate-vigorous physical activity. 7

This study focuses on one component (sport participation) of the overall opportunities
for physical activity participation. Information about participation in specific sports in
New Zealand is available from Sport and Recreation New Zealand (SPARC),8 and
some historical data are available from the Dunedin Multidisciplinary Health and
Development Study." These sources indicate that among New Zealand adolescents the
most popular sports include rugby union, soccer, netball, basketball, touch rugby,
swimming, and athletics.

Research by SPARe has found that between half and two-thirds of adolescents are
interested in participating in a new sport or active leisure. 8 This is a positive finding
for public health as it suggests that, with the opportunity and support to be more
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active, many adolescents would like to increase their participation. In addition to this
general expression of interest in participation, it would be useful to have information
at a sport specific level, which may indicate paths for encouraging sport participation
among this age group. Given current patterns of sport participation it is also likely that
interests differ between males and females.

Therefore, the aim of the current study was to examine participation and interest in
selected sports among a sample of New Zealand adolescents, and to identify sports
where there may be opportunities for increasing participation.

Methods

Sample-c-Sampling methods have been described in greater detail elsewhere." In summary, in 2002,

multi-stage cluster sampling was used to randomly select 82 secondary schools and classes of Year 10
and 12 students from within six geographical regions throughout New Zealand.

Measuresv-Participants completed a questionnaire while being supervised by trained interviewers

within a school classroom setting. The questionnaire asked participants to indicate their sex, ethnicity,
and whether they received money from working at a part-time job.

Participants were also asked to indicate (on a list of 18 forms of sport and active recreation [Tables I
and 2]) which activities they were interested in (including watching them on TV, and reading about
them in newspapers/magazines), and secondly, the activities in which they participated. These sports
were chosen based on their reported popularity in previous New Zealand research," and their likelihood
of being associated with cigarette smoking (the area focused-on by the survey).

School details, including socioeconomic decile rating, were obtained from the Ministry of Education.
Schools provided class data, which included the Year (ie, either 10 or 12) in which students were

enrolled.

Data analysis-To adjust for the cluster sampling procedure, probability weights were assigned at the
individual student level. Diversity of sport participation and interest was indicated (in each case) by

counts of the number of selected sports where participation or interest was expressed (out of a possible
18 in each case). Poisson regression was used to examine associations between these diversity
measures and other variables.

Results

The school response rate was 58%, with physical activity data available for 1730
females and 1704 males, including 637 students who self-identified as Maori (a
weighted proportion of 15.4%). Higher decile schools were slightly over-represented.

The percentages of students reporting participation and interest in each of the 18
selected activities are presented (separately for females and males) in Tables I and 2,
respectively.

Among females, there was moderate overlap between participation and the activities
in which 'interest' was most frequently expressed-with netball, dance, basketball,
volleyball, soccer, touch rugby, tennis, surfing and rugby union being of interest to at
least one-third. The activities with the greatest interest-participation differential for
female adolescents (ie, where the levels of interest outweigh participation by 20'1"0 or
more) were surfing, rugby union, rugby league, dance, basketball, volleyball, and
soccer.

Among males, as for females, there was overlap between the activities in which
participation and interest were most frequently reported, such as rugby union,
basketball, soccer, cricket, touch rugby and skateboarding. Activities for which the
reported levels of interest outweighed participation by 20% or more were rugby
league, rugby union, basketball, and soccer.

NZMJ 4 June 2004. Vol 117 No 1195
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Table 1. Participation and interest in selected activities among 1730 females aged
12-17 years*

1etcentages weighted to be nationally Iepresentauve. I'op ten I ankcd spot ts.

Activity Participation (I') Interest (I) Diffcreuce (I-I')

(X) Rani, (Yo Rank (Yo Rani, t

Netball 41 I 58 I 17 10
Dance 23 2= 47 2 24 4
Basketball 23 2= 46 3 23 5
Touch rugby 20 4 35 6= 15 .-

Soccer 18 5= 37 5 20 7
Tennis 18 5= 35 6= 18 9
Volleyball 17 7 38 4 21 6
Hockey 14 8 28 14 -

Surfing 8 9= 35 6= 26 1=
Cricket 8 9= 21 - 13 --

Rugby union 7 - 33 9 26 1=
Basehall/Softball 7 - 19 - 12
Mountain biking 6 - 14 - 8 -

Road cycling 5 - 9 - 4 .-

Rugby league 5 - 30 10 25 3
Skateboarding 5 - 24 - 19 8
Golf 4 _. 10 _. 6 -

Outrigger/Waka Ama 3 - 6 - 3

) "'. ,. ., ':>. " ..

Table 2. Participation and interest in selected activities among 1704 males aged
12-17 years*

I et centages weighted to be nationally Iepresentauve. lop ten Ianked SpOIts.

Activity I'articipation (I'L- Interest (I) Diffcrence(I-I')

(X. I Rani, t (~) Ranl,t (X) Ranl,t
--
Rugby union 33 I 55 1 22 2=
Basketball 27 2 49 2 22 2=
Soccer 26 3 46 3= 20 4
Touch rugby 24 4= 36 7 12 9
Cricket 24 4= 42 5 18 7

Skateboarding 20 6= 38 6 19 5
(jolf 20 6= 29 10 10 -

Mountain biking 17 8 31 9 14 -

Surfing 15 9 33 8 19 5
Tennis 14 10= 25 - 12 9
Rugby league 14 10= 46 3= 32 I

Dance 12 - 27 - 15 8
Hockey II - 22 - II --

Volleyball 10 .- 22 - 12 9

Baseball/Sotlball 7 _. 19 - 12 9
Road cycling 5 12 - 7 --

Netball 3 - 9 - 6 -

Outrigger/Waka Ama 2 .- 5 - 3

) -~ . . ""-'"
,.-,
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The diversity (ie, the number of activities selected out of the possible 18 choices) of
participation and interest in the 18 selected activities was also examined. As these
were summary measures of participation/interest in all selected activities, the groups
were large enough to allow differences in diversity to be described between Maori
and non-Maori, as well as between males and females.

There was a greater diversity of interest than participation in the selected activities
and a greater diversity of participation among males compared to females and among
Maori compared to non-Maori (Table 3).

Table 3. Overall participation and diversity of participation and interest among
the total sample (n=3434), and among Maori and non-Maori

Mean number of activities among those who reported at least some participation .

Participation Interest
(XI mean> 95'1., Cl (Yo mean" 95'10 Cl

Overall
Male 86 3.3 3.1-3.4 95 5.7 5.4-6. [
Female 80 2.9 2.7-3.1 96 5.4 5.2-5.7
Manri
Male 88 4.1 3.7-4.5 97 6.5 6.0-7.0
Female 85 3.6 3.3 - 4.0 99 5.6 5.2-6.0

Non-Maori
Male 86 3.1 3.0-3.3 95 5.6 5.2-6.0
Female 79 2.7 2.5-2.9 96 5.2 5.0-5.5

. .

Poisson regression models were created to predict (a) diversity of participation and (b)
diversity of interest in selected sports. The univariate and adjusted associations for
each model are presented in Table 4.

Table 4. Factors associated with diversity of participation and interest in selected
sports

Higher scores on this scale indicate greater diversity of interest

Partici ration Interest
Univariate Adjusted Unlvariatc Adjusted

ratio 95% Cl ratio 95% Cl ratio 95% Cl ratio 95% Cl
Sex
Female 1.00 1.00 - 1.00 1.00 _.

Male 1.22 1.14- 1.32 l.l5 1.08-1.22 1.04 0.96-1.13 1.04 0.97·1.12

School decilc
Iligh (7-10) 1.00 - 1.00 - LOO -. 1.00
Mid (4-6) 0.96 0.85-1.08 0.95 0.87- 1.05 0.99 0.92-1.07 1.00 0.93-1.07
Low(1-3) 1.11 0.98-1.25 0.98 0.88-1.08 1.14 1.02-1.27 1.15 1.03-1.27

School yeal'
Year 10 1.00 1.00 - 1.00 - 1.00
Year 12 0.97 0.93-1.02 0.98 0.93-1.02 0.99 0.95-1.02 0.98 0.96-1.0 I
Employmcnt
No income 1.00 - 1.00 - 1.00 1.00 -

Part-time work 1.13 J.()3-1.23 1.1 I 1.03-1.19 1.04 0.97-1.12 1.06 O.99-l.I 5

Diversit;r of l.l4 l.I 3-l.I 6 l.l4 1.13-1.15 - - -

interest,
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Statistically significant, but weak, associations were found between diversity of
participation in selected sports-and sex, part-time work, and diversity of interest.
Participation diversity was higher among males than females, with males participating
in 1SlYo more sports after adjustment for all of the other factors included in the model.

Students who received an income (from part-time work) reported greater diversity of
participation compared to those not in paid work and, finally, there was a positive
association between diversity of participation and diversity of interest in selected
sports. For the latter association, there was a small but significant interaction effect,
with diversity of interest being more strongly related to participation among males
(ratio: 1.17; Cl 1.16-1.19) than females (ratio: 1.12; Cl: 1.11-1.14).

When compared to students from high decile schools, those attending low decile
schools reported greater diversity of interest in the 18 sports. No other independent
variable was significantly associated with diversity of interest in selected sports.

Discussion

Strategies that aim to promote and increase physical activity among adolescents
require up-to-date information about the nature of current participation and the
identification of promising opportunities for promotion among this population. To
identify some of these opportunities, this study examined' interest' as well as
participation (in 18 popular activities/sports) among a large sample of New Zealand
adolescents.

The sports where there were the greatest gaps between expressed interest and actual
participation included rugby union, rugby league, basketball, soccer, and surfing
(among both sexes); dance and volleyball (among females); and skateboarding
(among males). For these sports, in particular, there may be opportunities to capitalise
on the level of interest expressed and, through provision of opportunities and support,
turn this interest into actual participation.

When the extent of participation and interest in sports among adolescents was
examined, perhaps unsurprisingly, diversity of interest was greater than that of
participation. Diversity of participation was greater among males than females, and
greater among Maori than non-Maori, When predictors of participation diversity were
examined, positive effects were found for being male, having an income from part
time work, and having greater diversity of interest in the selected sports.

Greater participation in sport among males than among females is a consistent finding
in studies of physical activity. Interestingly, when diversity of interest was examined,
males and females did not differ significantly; although the association between
interest and participation was stronger among males than females. This finding is
potentially useful for informing health promotion efforts, as it suggests that, despite
similar levels of interest among males and females, factors exist that make it less
likely for interest among females to be translated into participation.

The positive impact of part-time work on diversity of participation may relate to
having additional income to help pay for increased equipment, fees, and travel costs
associated with participation in multiple sports.
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Future research in this area would benefit from the addition of standard measures that
estimate the actual frequency, duration, and intensity of participation in each type of
activity, This would allow an examination of the factors associated with attaining
'recommended' levels of physical activity-in addition to 'overall' participation, as
reported here.

Understanding which sports are of interest to 'inactive' adolescents would be
particularly valuable. Another important limitation of this study is that the list of
sports is not comprehensive, and does not include some popular sports such as
athletics and swimming; additionally, sport participation is only one component of
overall participation in physical activity,

Further research should, therefore, also focus on finding these opportunities for non
sport physical activities such as walking and cycling, undertaken for recreation or
transport, and unstructured activities such as gardening.

Levels of interest are, in part, likely to reflect the media attention and level of
resources held by particular sporting codes. In the case of several popular New
Zealand sports examined here, there are large groups of young people who express
interest in them, but who are not participants. While this finding suggests potential
opportunities for increasing participation, there is also a risk that this interest may find
expression solely through 'sedentary' involvement in sports, such as viewing elite
sports events on television or playing sport-therned video and computer games.

Overall, a challenge for public health is to provide opportunities and support for
adolescent sport and recreation-to turn their interest into increased participation in
(sport and non-sport) physical activity.
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18 November 2002

HAMILTON

Dear

Re: 2002 Youth Lifestyle Study

I am writing to you regarding the Youth Lifestyle Study your school recently participated
in. As follow up to the Youth Lifestyle Study I would appreciate it if you could take a
few minutes to complete the attached survey. The survey will provide valuable
background information needed in the analysis and interpretation of the Youth Lifestyle
Study.

Thank you for your time.

Yours faithfully

Helen Darling
Social and Behavioural Research in Cancer Group
Department of Preventive and Social Medicine
University of Otago
Phone: 03 479 7177
Fax: 03 479 7298
Email: hclat·ling((~gal1dalf.otago.ac.nz
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YOUTII LIFESTYLE STUDY 2002

SCHOOL SURVEY

Thank you for agreeing to participate in the 2002 Youth Lifestyle Survey. To assist in the

analysis of student questionnaires we need to ask you some questions about your school.

We would like to reassure you that all details regarding the participation of your school in the

2002 Youth Lifestyle Survey will remain confidential, as will the responses from this school

survey. Your school will neither be named nor identifiable in any manner.

Please answer the following questions and return this survey form in the reply paid envelope

provided

Part A: Cigarette Smoking Policy

I. Does your school have a current written policy on smoking in the school?
..................................................................................................................................

..........

[I' 'yes':
[J Yes ---... l ls the policy on display, for example, in the staff room?

[J No
[] Yes

[] No
Could you please supply a copy of your cigarette smoking policy

.........................................................................................................
...................................

2. Some schools have become totally smoke-free in all school buildings. Has your school done

this?

[J Yes

[I No

3. Some schools have become totally smoke-free both on all school grounds and in all school

buildings. Has your school done this?

[] Yes

[J No

4. Do you think your school staffwould support government legislation making all schools totally

smoke-free in buildings and grounds?

[] Yes

[J No

DODO



Part B: Cigarette Smoking Education

I. Is health education about cigarette smoking given in your school?

2. Does your school take part in external programmes that involve education about cigarette
smoking from organisations outside the school (for example, D.A.R.E.)?

[]

[]

[]

[J

Yes ----.'

No

Yes --4-'

No

If 'yes':
Is the subject of cigarette smoking included: (Please tick all that apply)

[J In the general health and physical education curriculum

lJ In specific programmes (please specify programmes and student
years given, e.g. Year 10):

[] As a separate topic

D In other parts of the curriculum (please specify curriculum areas
and years):

If 'yes', please give the name of programme(s) and the student year
given:

3. Are students able to access health information or advice at school?

Other Teacher

Visiting health professional (please specify):

D
D

DODO

Yes --l>'

No

If'yes':
Is this through: (please tick all that apply)

D School Counsellor

D Form Teacher

[J
[]

o Internet

[J School resources
[] Other (please specify):

2



4. Has your school participated in any Smoke-free and lor Auahi Kore events in the last year (12
months)?

Aotearoa Maori performing arts festival O
cokesmokefreerockquest 0
Nga Manu Korero (Maori speech competition) O
Secondary schools kapa haka competition 0
Smokefree Maui Warrior 0
Smokefree Pacifica Beats O
Smokefree Stage Challenge ..···· ·..·· ···· ..······ ·..··..· ··········O
Smokefree Waka Arna (outrigger) O
None of these 0

5. Are smoking cessation programmes for students offered by the school?

[J
[I

Yes ---------.

No

If 'yes', please specify (programme and student year):

6. If students are found smoking in school grounds or buildings are they su~ject to any sanctions?

DYes ---------. If 'yes', please specify:
[] No

Part C: Absentees

I. How many students are absent from the Year 10 class(es) surveyed today?

2. How many students are absent from the Year 12 class surveyed today?

Thank you

DODO 3
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12/11/04

Department of Preventive and Social Medicine
Social and Behavioural Research in Cancer Group
University of Otago
Dunedin

Attn Ms Helen Darling

Dear Helen,

Please find enclosed documents regarding weight measurements of tobacco content
found inside specific tailor made cigarettes.

Although these cigarettes came from new sealed packets, laboratory drying of the
tobacco material is likely to reduce these weights.

These measurements were made in the controlled environment of our laboratory at the
Centre for Innovation.

If you have any queries please contact us.

Kind regards

Tye Husheer
General Manager
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11 November 2004

Cigarette 1 0.576g
Cigarette 2 0.589g
Cigarette 3 0.593g
Cigarette 4 0.632g

Weighed on Sartorius CP3235 scales; certified according to ISO 9001.

Weighed by __-+-:....;-~--j---:2::.-~ _

Iso-trace NZ Ltd



11 November 2004

Cigarette 1 0.615g
Cigarette 2 0.649g
Cigarette 3 0.654g
Cigarette 4 0.642g

Weighed on Sartorius CP3235 scales; certified according to ISO 9001.

Weighed by
-_.L..-::..,..-..>..,,--~.;c::.....:"d------

Iso-trace NZ Ltd



YOUR SMOKING
CAN HARM OTH

11 November 2004

Cigarette 1 0.701g
Cigarette 2 0.695g
Cigarette 3 0.658g
Cigarette 4 0.687g

Weighed on Sartorius CP3235 scales; certified according to ISO 9001.

Weighed by --~~...----1~~--",.-------

Iso-trace NZ Ltd
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Access to tobacco products by New Zealand youth

I-Ielen Darling, Anthony Reeder, Rob McGee, Sheila Williams

Abstract

Aims To describe the sources of cigarettes for under-age youth who had smoked in
the previous month, the frequency of their purchases and the revenue generated.

Methods A self-report questionnaire was administered to 3434 secondary school
students from 82 schools, randomly selected using multi-stage cluster sampling.

Results Over one-third of the students who smoked had purchased tobacco products
from commercial sources in the month before the survey; most frequently from dairies
and service stations. For more than one-third of smokers (35.7%), being younger than
18 years was not a barrier to purchasing tobacco products. During 2002, the retail
value of tobacco sales to those 14-16 years, alone, was estimated to be in excess of
$18 million, with around $12.5 million of this going to the Government as taxes.

Conclusions Policies that restrict youth access to tobacco products can only be
effective if they are rigorously enforced. Many young New Zealanders have no
difficulty in purchasing tobacco products, thereby generating significant revenue.
Total sales to all smokers under 18 years would be likely to exceed of $24 million,
with around $17 million in taxes. Current legislation and enforcement is not a
sufficient deterrent to ensure retailer compliance with age restrictions. It would be
appropriate to use at least some of the revenue from under-age sales to fund health
promotion programmes to reduce tobacco smoking and other health-compromising
behaviours among youth. Nationally collated data on monitoring visits, prosecutions,
and fines for under-age sales are currently not readily available, thereby limiting
opportunities for evaluation.

In recent months, the World Health Organization has confirmed that the health burden
attributable to addictive substances is greatest tor tobacco. I Dependence most often
begins during adolescence.r but the most serious consequences usually occur in later
life. It is, therefore, logical to prevent dependence in the first place. Direct prevention
programmes for youth have traditionally taken place in school settings, through mass
media interventions, and through restricted access to tobacco products. Encouraging
parents to stop smoking may (indirectly) reduce youth smoking through decreasing
exposure to secondhand smoke and access to tobacco prcducts.:'

A study, based on data from the US national Youth Risk Behaviour Survey, reported
that nearly one-quarter of smokers purchased tobacco products from a store, despite
legislation to prevent this. 4 Difficulties in achieving high levels of compliance appear
common.' and this may be due, in part, to obstacles to enforcement, such as retailer
opposition, and the cost of compliance monitoring."

In 1996, New Zealand (NZ) legislation was amended to make it illegal for persons
under the age of 18 years to purchase tobacco products after July 1997 (previously the
lower age limit was 16 yearsj.iRestricting access to tobacco products is a relatively

NZMJ 15 April 2005, Vol lIS No 1213
URL: http://www.nzma.org.nz(journaI!IIS-I213/140S/

Page I 01'7
(cJNZMA



controversial preventive measure.v" It has been argued that restricting the sale of
tobacco to those under IS years of age reinforces the perception of smoking as an
'adult' behaviour, thereby making it more desirable among youth who aspire to adult
status. I 0 Similarly, in the absence of commercial sources of tobacco, young people
may seek and develop other sources, thereby negating access restrictions as an
intervention. 11,12

In NZ, Laugesen and Scragg (1999) reported changes in youth purchasing behaviour
between] 992 and 1997,13 There was a substantial decrease in the proportion of under
age youth purchasing cigarettes from commercial outlets. In spite of the decrease, it
was estimated that the retail value for these cigarette purchases was $S.7 million per
year, and the risk of retailer prosecution was considered minimal at that time.
Purchasing from retail outlets continued to be the main source of cigarettes for NZ
youth. A recent study of purchasing behaviour found that commercial outlets were the
usual source of cigarettes for 61.S% of those reporting recent smoking. 14 The
estimated retail value, including taxes, of cigarette purchases by underage youth in
2000 was in excess of $25.8 million. 15

The aims of this present study are to address the following questions:

• What are the primary sources of tobacco products for under-age youth in NZ?

• Are under-age youth asked for identification to prove their age, and, are they
refused sales?

• What revenue was generated from under-age sales of tobacco in NZ during 2002?

Methods

Sample--Data for this study came from the Health Sponsorship Council's 2002 Youth Lifestyle Study
(YLS), a biennial survey of tobacco-related attitudes and behaviours. The procedures for this study

have been described in detail elsewhere. 16 In summary, using a multi-stage cluster sampling approach,
secondary schools and school classes were randomly selected from within six geographical regions.
Probability weights were assigned at the individual student level.

Procedures-i-The YLS was piloted by HO and the study proper conducted in two waves during May
and November 2002. As a consequence of high student absence rates in some schools in May (due, in
part, to industrial action by students and teachers, snow, and tlooding), the survey was completed in
November using the same sampling method.

The survey was administered by trained interviewers. Participants were advised that their answers were
confidential and anonymous, but that their survey form would be checked for completeness by the
interviewer. On average, the questionnaire took 40 minutes to complete.

Measures-s-The YLS questionnaire contained six sections: demographic data; interests; use of the
media; tobacco smoking beliefs, attitudes, and behaviours; exposure to health promotion messages;

and, a measure of self-concept.

Smoking status was determined by response to the question-How often do you smoke now?
Participants who reported smoking at least once a day ... week ... or month were categorised as current
smokers for the purpose of these analyses. Data were collected on purchasing tobacco products.
Participants were asked-In the last 30 days (l month) how did you usually get your own cigarettes?

The response categories provided are presented in Table 1. To identify specific commercial sources of
cigarettes, participants were asked-which places did you buy cigarettes/ram in the last 30 days (one
month)? The response categories (never. once, 2-3 times, 4 times or more) were provided for each of
the places listed in Table 2. Participants were also asked-When you bought, or tried to buy cigarettes,
in a store during the last 30 days (one month), were you ever asked to show proofofage? Response
categories provided were: I did not try to buy cigarettes in a store during the last 30 day; Yes, I was
asked to showproof of age (ID), No, I wasnot askedto showproof of age (ID)

NZMJ 15 April 2005, Voll18No 1213
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Responses to the question - During the past 30 days (I month) what brand ofcigarettes did you usually
smoke? - were used to identify the most popular brand of cigarette. Prices for all brands included in the
responses to this question were obtained from a selection of Dune din retail outlets during May 2002.

Table 1. Usual sources of cigarettes for all smokers and daily smokers

Source All smokers All smokers Daily smokers
2000 YLS 14 2002 YLS 2002 YLS
0/0 % (95% Cl) %(95% Cl)

I bought them from a shop 44.3 35.3 (30.7-40.3) 47.5 (41.3-53.9)
I got them from friends 29.2 24.7 (21.3-28.4) 13.1 (9.5-17.8)
Someone else bought them for me 10.4 12.1 (10.0-14.6) 14.3 (11.2-18.1)
I got them from my parents 3.2 6.7 (4.9-9.0) 10.0 (7.4-13.4)
I stole them 3.3 5.7 (3.8-8.5) 3.4 (2.0-5.9)
I bought them from another student 7. I 4.2 (2.2-7.8) 3.6 (1.6-8.1)
I got them from my brother / sister 2.4 2.4 (1.5-3.8) 2.8 (1.4-5.3)
Other - 9.0 (7.0-1 1.5) 5.2 (3.1-8.6)

YLS= Youth Lifestyle Study; CI=confidence interval.

Table 2. YLS 2002 proportions (95% Cl) purchasing from selected outlets, all
smokers, 14-16 years

Retail outlet Never Once 2-3 times 4 or more times
Dairy 37.3 (32.2-42.6) 21.8 (18.5-25.5) 17.3 (14.3-20.8) 23.6 (18.9-29. I)
Liquor store / hotel 80.5 (75.9-84.5) 9.0 (6.9-11.7) 5.8 (4.1-8.2) 4.7 (2.6-8. I)
Service station 58.1 (52.8-63.2) 15.4 (12.5-18.8) 14.7 (1 1.9-18.0) 11.8 (8.5-16.1)
Supermarket 77.3 (72.4-81.5) 8.8 (6.2-12.4) 6.5 (4.8-8.8) 7.4 (5.0-10.8)
Takeaway shop 85.1 (80.9-88.4) 6.3 (4.6-8.6) 3.0 (2.0-4.5) 5.6 (3.7-8.2)
Vending machine 82.4 (79.4-85.0) 7.8 (5.9-10.2) 3.6 (2.3-5.6) 6.3 (4.5-8.8)
Other shop 87.8 (84.4-90.5) 4.1 (2.4-7.1) 2.8 (1.8-4.4) 5.3 (3.3-8.4)

Results

Eligible schools (n= 141) were invited to participate in the 2002 YLS; 82 schools
agreed to participate (response rate 58.2%). Higher socioeconomic decile schools
were slightly over-represented: 43.1% of participants attended schools ofdecile 7 or
higher. The remainder of participants attended decile 1-3 (24.3%) or decile 4-6
(32.5%) schools. The absentee rate in participating school classes was relatively low
(median 13.3% absent). Overall, 3434 young people completed the YLS; 51.7% were
boys, 59.6% were from Year 10, and the mean age was 15.0 years. Maori students
were under-represented in the sample: 15.4% self-identified as NZ Maori compared
with 20% in the general population of equivalent age .17

Nearly one-quarter of participants smoked at least monthly (22.7%). Smoking
increased incrementally with increasing age from 21.1% that smoked at least monthly
at 14 years to 22.4% (15 year olds); and, 24.9% (16 years). Commercial outlets were
the most common sources of cigarettes for all smokers (35.3%), and more so for daily
smokers (47.5%). Sources of cigarettes for all smokers and daily smokers are
presented in Table I along with the sources of cigarettes reported for all smokers in

NZMJ 15 April 2005, Voll18 No 1213
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the 2000 YLS. The 2000 YLS used comparable measures to the 2002 YLS and was
administered in 53 NZ secondary schools.!"

More than one-third of the smokers (38.0%) had not been asked to show proof of age
when purchasing cigarettes in the month preceding the survey. Similarly, more than
one-third of participants had not been refused cigarette purchases on the basis of their
age (35.7%). Logistic regression was used to investigate the association between
smokers who were refused cigarettes (binary variable) and age. There was a
significant positive association between increasing age and not being refused sales of
tobacco products (OR 1.33; 95% Cl 1.17-1.52); that is, older students were more
likely to be able to buy cigarettes.

The total number of packs of cigarettes purchased by NZ youth in a 12-month period
was estimated using data about purchasing from selected outlets (see Table 2).
Participants' responses were totalled conservatively, so that for the response category
2-3 times the mid-point was used; and for 4 times or more, 4 times was assumed. It
was assumed that a single pack was purchased on each occasion: the total number of
occasions was divided by 751 (the number of students 14-16 years who had smoked
in the previous month), and then multiplied by 12 (months).

Based on this calculation, student smokers smoked approximately 54.7 packets per
year, or 1.05 packets per week. Data were obtained from Statistics New Zealand for
the 200 I Census usual resident population, 14-16 years.i" Extrapolating from the
YLS monthly smoking prevalence rates for 14, IS, and Iti-year-olds to the usual
resident population of the same age, 37,067 young people 14-16 years were likely to
be monthly smokers, at least.

Based upon this calculation, it was estimated that approximately 2,029,048 packets of
cigarettes were consumed by those less than 18 years of age.

This estimate is based on three assumptions:

• The mid-point of categories for purchasing cigarettes was used;

• Only one packet of cigarettes was purchased on each occasion; and

• The smoking prevalence within the population of NZ youth 14-16 years was
extrapolated from sample prevalence rates for each year of age.

The average cost per pack of the brand most commonly used by youth in 2002, was
$8.95. The total estimated value of purchases by youth 14-16 years, therefore,
amounted to $18,159,976 of which approximately $2,272,533 was GST; $10,449,595
tobacco tax; and $5,437,848 was retained by retailers, but from which wholesale costs
were deducted.!"

Discussion

Data were obtained from a school-based cross-sectional survey; lower-decile schools
and young people who self-identified as NZ Maori were under-represented in the
sample.

Low socioeconomic status has been widely identified as a risk factor for cigarette
smokingr'" for this reason, it is likely that this study presents a conservative estimate
of the purchasing of tobacco products by under-age youth (14-16 years) in NZ.
Furthermore, the assumption (that underpinned the estimation of cigarette packages
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purchased) errs on the side of caution, as it is possible that more than one pack of
cigarettes was purchased on each occasion.

Among the students surveyed, more than two-thirds of all smokers and nearly one
half of the daily smokers usually purchased their cigarettes from commercial sources.
This finding is consistent with the model proposed by DiFranza (2001)2l that daily
smokers require regular, reliable sources of cigarettes. Further investigation, using
longitudinal data, might usefully examine the relations between smoking stages and
sources of cigarettes.

When compared to the results of the 2000 YLS, 14 greater proportions of young people
reported getting cigarettes from parents, getting someone else to purchase cigarettes
for them, and stealing cigarettes. A smaller proportion of students purchased
cigarettes from commercial sources in 2002 (35.3%) compared with students
purchasing in 2000 (44.3%). Although the difference between the surveys was
statistically significant, this should be interpreted cautiously because the survey
procedures were not identical.

Compliance with youth access laws is measured in NZ using controlled purchasing
operations; however collated national information is not available to allow
comparison between levels of compliance and the proportions of under-age youth
purchasing cigarettes. Nevertheless, over one-third of youth who purchased cigarettes
in the month prior to the study did so on at least one occasion without being asked for
proof of age.

The apparent ease with which under-age youth are able to purchase tobacco products
would suggest a need for a review of compliance enforcement. The review by
DiFranza (2001i I clearly identified a high level of compliance was required before
youth access laws would decrease youth prevalence. It is clear that to achieve the
intention of NZ legislation, greater resources are required to ensure its successful
implementation. Youth access programmes, alone, are unlikely to achieve a decrease
in youth smoking prevalence; however, they are critical in maintaining the consistent
message that tobacco smoking is a serious health issue.

The apparent lack of consensus among tobacco control researchers on the effects of
youth access restrictions should be interpreted cautiously. It is possible that poorly
enforced legislation may be at least as harmful as having no legislation. Indeed, youth
tobacco use is a complex problem that requires many levels of intervention, including
youth access restrictions, with adequate enforcement, as part of a comprehensive
prevention programme to further denormalise tobacco use.

The value of revenue generated from under-age tobacco sales was estimated by
extrapolating from the smoking prevalence of students 14-16 years among a
nationally representative sample of NZ adolescents, and from Census 200 I data. In
the absence of data on actual retailer revenue obtained from youth, this is considered a
valid measure of revenue. It is similar to the method of revenue calculation used by
Laugesen and Scragg (1999),13 but differs in that we were able to estimate the number
of packs of cigarettes bought per week from responses to the question-which places
did you buy cigarettesfrom in the last 30 days", which elicited the frequency of
purchases from each category of commercial outlet.

NZMJ 15 April 2005, Vol 118 No 1213
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We found that tobacco products were most often obtained from commercial sources.
Extrapolation from the estimated revenue generated from under-age sales of tobacco
suggests that considerable retailer and government revenue is obtained from illegal
sales to youth. Furthermore, the estimate of revenue is conservative as it is based on
under-age purchases by youth] 4 -16 years, alone, assumes purchase of a single pack
per occasion and excludes purchases made on their behalf.

The amended Smoke-free Environments Act 19907 prohibits the sale or supply of
tobacco products to youth less than 18 years. It is likely that the revenue generated
from under-age sales to aged 17 years and less than 14 years is also considerable.
Crude extrapolation from the survey data (to obtain estimates of total sales to all those
under 18 years) suggests that total sales greatly exceed the conservative level reported
and would probably exceed $35 million per year, of which $24 million would be in
taxes.

This raises several issues, perhaps the most serious of which concerns the ethical
implications of Government and retailer revenue generated from the development of
addiction during adolescence. We have estimated that the NZ Government receives
over $12.5 million in taxes from youth 14-16 years and considerably more that this
for all under-age smokers.

Therefore, it would be appropriate for at least some of this money to be used to
support a comprehensive youth tobacco control programme that included (but was not
limited to) increased resources to ensure improved retailer compliance. In addition,
there is a need for regular, timely, collated national data on visits, prosecutions, and
fines so that the access programme can be properly evaluated.

Author information: l-Ielen Darling, PhD Candidate; Anthony I Reeder,
Senior Research Fellow; Rob McGee, Associate Professor; Social and Behavioural
Research in Cancer Group; Sheila Williarns, Senior Research Fellow (Biostatistician),
Department of Preventive and Social Medicine, University of Otago, Dunedin.

Acknowledgements: The Health Sponsorship Council was the primary contributor to
the 2002 YLS, with additional support from the Ministry of Health, Cancer Society of
New Zealand, The Quit Group, and the Social and Behavioural Research in Cancer
Group at the University of Otago. Dr Reeder and the Social and Behavioural Research
in Cancer Group receive support from the Cancer Society of New Zealand and the
University of Otago. The research was completed while Helen Darling was the
recipient of post-graduate scholarships from the Health Sponsorship Council and the
University ofOtago.

Correspondence: Ms Helen Darling, Social and Behavioural Research in Cancer
Group, Department of Preventive and Social Medicine, University of Otago, PO Box
913, Dunedin. Fax: (03) 479 7298; helen.darling@stonebow.otago.ac.nz

References:

I. Worldl-Iealth Organization. Neuroscience of psychoactive substance use and dependence.
Geneva: World Health Organization; 2004. Available online. URL:
http://www.who.int/substance. abuse/publications/psvchotlctivcs/cn/ Accesscd April 2005.

2. Elders MJ, Perry CL, Eriksen MP, Giovino GA. The report of the surgeon general: preventing
tobacco use among young people. Am J Public Health. 1994;84:543-·7.

NZMJ 15 April 2005, Vot 118 No 1213
URL: http://www.nzma.org.nz/journaI/I18-12131l408/

Page 6 01'7
CO NZMA



3. Darling H, Reeder A. Is exposure to secondhand tobacco smoke in the home related to daily
smoking among youth? Aust NZ.I Public Health. 2003;27:655-6.

4. Everctt .Iones S, Sharp DJ, J-lusten CG, Crossett LS. Cigarette acquisition and proofofage
among US high school students who smoke. Tob Control. 2002; 11 :20-5.

5. O'Grady 13, Asbridgc M, Abernathy T. Analysis of factors related to illegal tobacco sales to
young people in Ontario. Tob Control. 1999;8:301-5.

6. DiFranza JR, Rigotti NA. Impediments to the enforcement of youth access laws. Tob Control.
1999;8: 152-5

7. Smoke-free Environments Act 1990 (28 August 1990, No 108). Available online. URL:
http://www.legislation.govLndbrowse .. vw.asp·)contcnt-set'pal statutes Accessed April 2005.

8. Ling, P, Lanelman A, Glantz SA. Is it time to abandon youth access tobacco programmes. 'rob
Control. 2002; I 1:3··6.

9. Fichtenberg, CM, Glantz SA. Youth access interventions do not affect youth smoking.
Pediatrics. 2002; I09: 1088-92.

10. Reid D.I, McNeil1 AD, Glynn 1'.1. Reducing the prevalence of smoking in youth in Western
countries: an international review. Tob Control. 1995;4:266.. 77.

11. Levy, DT, Friend K, Holder H, Carmona M. Effect of policies directed at youth access to
smoking: results from the SimSmoke computer simulation model. Tob Control. 200 I; I0: 108
16.

12. ForsterJ, Ch en V, Blaine 1', et al. Social exchange of cigarettes by youth. Tob Control.
2003; 12: 148.. 54.

13. Laugesen M, Scragg R. Changes in cigarette purchasing by fourth t(JrI11 students in New
Zealand 1992-1997. N Z MedJ. 1999;112:379-83.

14. McGee R, Williams S, Reeder AI. Purchasing of cigarettes by New Zealand secondary
students in 2000. Aust N Z .I Public Health. 2002;26:485--8.

15. Reeder AI, McGee R. Is the New Zealand youth access programmc "a failed strategy"? Paper
presented at the Tobacco Control Research Symposium, Wellington; 2002.

16. Darling H, Reeder A. Smoke-free schools? Results of a secondary school smoking policies

survey 2002. N Z Med J 2003; I 16( 1180). URL: http://www.nzrna.org.l17ijoul.l1aIIl16
1180/560/

17. Statistics New Zealand. Age (Single Years) for the Maori Ethnic Group.
http://www2 .sta ts. gOyt.nddom ino/ ex [el'l1 al/web/Cens us'l 'abIes, ns f/h tml doc s/A gc%20 fo("Vi,20
Maori%201:thnic%20Group/$/ilelTablc'Yo20 Ia.:ds Accessed April 2005.

18. Statistics New Zealand. Age (Single Years).
http://\Y\Y\y') .st,lti."govt,nddom ino/extcl'l1al/wcb/CcnsusTablcs.nsllh[mldocs/Agc/$ filen'ablc%
20l.xls Accessed April 2005

19. Ministry ofHealth. Tobacco Tax - The New Zealand Experience. Wellington: Ministry of
Health; no year.

20. Hill S, Blakely T, Howden-Chapman P. Smoking inequalities: policies and patterns of tobacco
use in New Zealand, 1981-1996. Wellington: University ofOtago; 2003.

21. DiFranza JR. Has youth access to tobacco changed over the past decade? In: National Cancer
Institute. Changing Adolescent Smoking Prevalence, Smoking and Tobacco Control
Monograph No 14. Bethesda, MD: US Department of Health and Human Services; 2001,

pI83-92.

NZMJ 15 April 2005, Vol 118 No 1213
URL: http://www.nzma.org.nz~journaI/I18·1213/1408/

Page 7 of7
(C)NZMA



APPENDIX M: Popular media
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Popular media

Daily Internet searches of NZ print media (1NL newspapers, NZ Herald, Fairfax

publishers) and one NZ internet site (www.xtra.co.nz) were conducted using the terms

"tobacco", "nicotine", "cigarette", and "smoke", for the period of one month before, to

the conclusion of data collection, for both survey periods.



Table 1: Summary of articles published during study periods (2002 YLS)

Date Title Publication Key theme
- Editorial
- Highlights differences between sex and ethnicity subgroups, and questions the

I 8 May 2002 Down with the demon The Southland Times
effectiveness of smoke-free interventions ifthere is increasing disparity between
subgroups

- Describes tobacco as a 'demon weed'
- New Zealand
- "Wellington pupils have blown smoke in the faces ofthose who claim that fewer

New Zealand teenagers are lighting up"

2 9 May 2002
We're still smoking, sLry

The Dominion
- ASH survey reported decrease in smoking prevalence among adolescents

Capital teens - Wellington school students interviewed claimed that more adolescents were starting
to smoke, and few had quit

-New Zealand
- Student column

3 28 May 2002 Kicking the nasty habit The South land Times
- Personal experience of quitting, and reasons for quitting
- Highlights the role of the tobacco industry in "profit through death"
-New Zealand
-"The spectacle ofpeople smoking on Parliament's front steps has been deemed

undesirable and smoking has now been banned there"

4 30 May 2002
Beehive smokers go

1NL Newspapers
- To improve the 'look' of Parliament, smokers have been moved to an 'out-of-sight'

underground position
- Two MPs interviewed supported the move, one did not
- New Zealand

5 31 May 2002
Garrick Tremain The Otago Daily - Cartoon supporting smoke-free environments
Cartoon Times - New Zealand

Anti-smokers target
- Information about secondhand smoke from Public Health South

6 31 May 2002 The Southland Times - Title of article inconsistent with content
clubs

-New Zealand
- Claimed that: "Government plans to tighten New Zealand's smoke-free laws are

such a compromise no one likes them and they may be dumped"

7 31 May 2002
Smoking ban push

1NL Newspapers
-No support for this statement was provided in the article

running out ofpuff - The article concluded with a representative of the tobacco industry claiming"... if
there was a huge consumer demand (for smoke-free bars), bar owners would have
taken the initiative to do it, but they have not seen it. "



-New Zealand
-Timaru Hospital is smoke-free in buildings and grounds.

8 31 May 2002 Scoot caption Timaru Herald
- A member of staff has devised a way for staff to leave the grounds to smoke,

quicker.
-New Zealand

9 31 May 2002
Smoker wins trip for

The Dominion
- Brief article reporting the winner of the 'Quit and Win' campaign

quitting - New Zealand
-"Most ofSouth Canterbury's smokers want to stay that way"

10 31 May 2002
Only one joins quit

1NL Newspapers
- Article reports little support for a programme of publicly committing to quitting

register smoking
-New Zealand
- Reported 42 / 61 regional schools have become smoke-free on their grounds at all

times

11 31 May 2002
More schools becoming

1NL Newspapers
• "A lot ofschools have indicated that ifthe law made schools totally smoke-free it

smoke-free would be a reliefbecause a lot ofthe time it's really hard to say to staff 'no
smoking ",

• New Zealand

CPO conviction to
- Reports on recent Cl'O' s in Northland which resulted in prosecutions against 7

12 1 June 2002
Dargaville retailer

1NL Newspapers tobacco retailers1

• New Zealand
- Report on article published in Pediatrics"

Laws don't lower teen
• US researchers report that laws restricting the sale of tobacco to minors are

13 4 June 2002
smoking rates

www.xtra.co.nz ineffective, reinforce the belief that tobacco use is an adult behaviour, and should
be abandoned.

- International

Soccer: no butts at Bay
- Local sports club reports going smoke-free to "encourage junior players and

14 5 June 2002
Olympic

1NL Newspapers develop a more family-oriented atmosphere"
• New Zealand

15 6 June 2002
Marching to a smoke-

1NL Newspapers
• Local smoke-free group march to commemorate WorId Smokefree Day

free tune • New Zealand

16 6 June 2002
On the straight and

1NL Newspapers
• Report of two women's experiences in publicly quitting cigarettes

narrow - New Zealand

Cigarette smuggling bid
• NZ Customs intercept illegal shipment of cigarettes

17 7 June 2002 1NL Newspapers • Unknown if the cigarettes are genuine or counterfeit
foiled

• New Zealand
18 11 June 2002 Desire to be thin linked www.xtra.co.nz • Report on article published in Preventive Medicine0



to smoking • Longitudinal study (l0 years) of girls from Baltimore, Maryland
• Predictors of daily smoking: parents had low level of education, single parent

families, and, at age 11-12: alcohol use, "higher drive for thinness", worse
behavioural conduct

• Common to both "black and white girls" was concerns about weight
• International
• Seven retailers caught selling cigarettes to minors were convicted and were fined

Northland health names between $250 and $500
19 15 June 2002 shops caught in tobacco 1NLNewspapers ·CPO in Northland, since 1996, had resulted in 11 prosecutions

stings • Most retailers were aware of access restrictions
• New Zealand

Kids and tobacco
• Outlines forthcoming Quit Campaign (secondhand smoke)

20 4 October 2002
smoke don't mix

www.xtra.co.nz • Highlights the risk to children ofglue ear and asthma attacks from exposure to SHS
·New Zealand
• ASH (NZ) spokesperson stated that NZ is unlikely to follow Melbourne smoke-free

21 10 October 2002 Austfail to ignite in NZ www.xtra.co.nz lobby groups who want smoking banned in public.
• New Zealand

22 10 October 2002
Customs makes record The Otago Daily • Report on NZ Customs annual report 2001-02
drug haul Times ·New Zealand

• WHO calls for governments to increase price of tobacco products by 10%

WHO urges sharp
• Reports that this increase would save 10 million lives - mostly in developing

23 15 October 2002 www.xtra.co.nz countries
tobacco price rise

• Outlines commitments to the Framework Convention on Tobacco Control
• International

NZ to support tobacco
The Otago Daily

• Reports NZ support for the Framework Convention on Tobacco Control.
24 19 October 2002 treaty: focus on health • Reported WHO annual death toll for smoking-related diseases: 4.9 million people

over trade
Times

• New Zealand

25 21 October 2002
New theory on

www.xtra.co.nz
• Cardiovascular risks attributable to smoking have been underestimated

cardiovascular disease • New Zealand

Anti-smoking laws not
• Hospitality Association claim New Zealand's smoke-free legislation will impact on

26 22 October 2002 www.xtra.co.nz tourist industry
goodfor tourism

• New Zealand
• Reports on British legislation to ban tobacco advertising, and free promotion, and

27 22 October 2002
UK catching up on

www.xtra.co.nz
restrict point-of-sale display and promotions

tobacco ads • The British Labour party received 1 million pounds from Formula One, but
returned it.



• International

WHO sounds alarm bell
• Tobacco is a leading cause of death in both developed and developing nations

28 31 October 2002
on public health

www.xtra.co.nz • Report on the WHO'S World Health Report 2002
• International

29 1 November 2002 Suck and quit www.xtra.co.nz
• Nicotine lozenge has been released for sale in the US
• International

Passive smoking
• Claimant is asking ACC for financial compensation for lung cancer claimed to be a

30 2 November 2002
decision delayed

www.xtra.co.nz result of exposure to SHS at work
• New Zealand

Smoking banned in
• Smoking on the street banned in some areas of Tokyo

31 2 November 2002 www.xtra.co.nz • Around YJ of all adults, and Y2 men smoke
busy Tokyo streets

• International

Euro non-smokers
• The European Union has employed singing groups and stars, and a football star for

32 8 November 2002
reach for the stars

www.xtra.co.nz a series of TV adverts to prevent teenage girls from smoking
• International

New support for smoke-
• It is estimated that 100 deaths per year are attributable to exposure to SHS

33 9 November 2002 www.xtra.co.nz • This information supports the proposed Smoke-free Environments Act
free workplaces

• New Zealand
• The Heart Foundation is accusing the tobacco industry of misleading the

34 9 November 2002
Tobacco industry

www.xtra.co.nz
Hospitality Association over the impacts of the proposed amendments to the -

accused ofthreats Smoke-free Environments Act
• New Zealand

Tobacco giant bats
• Head of Science of BAT in NZ to make submission against the proposed

35 11 November 2002 www.xtra.co.nz amendments to the Smoke-free Environments Act
against Govt

• New Zealand

Death causes The Otago Daily
• Research conducted by Wellington School of Medicine for the WHO.

36 16 November 2002
pinpointed Times

• Identified emergence of obesity, alcohol and smoking related problems in
developing countries.

37 18 November 2002
James Bond resumes

www.xtra.co.nz
• Cigars are featured in the latest' James Bond' movie

smoking • International

38 21 November 2002
Fake fags face jiring-

www.xtra.co.nz
• Training for NZ Customs to help identify 'counterfeit' cigarettes.

line • Supportive oftobacco industry.
Controlled Purchase Operations (CPO)

2Fichtenberg CM, Glantz SA. Youth access interventions do not affect youth smoking. Pediatrics. 2002; 109:1088-92
3Voohees CC, Schreiber GB, Schumann BC, Biro F, Crawford PB. Early predictors of daily smoking in young women: The National Heart, Lung, and Blood Institute Growth and
Health Study. Preventive Medicine. 2002; 34: 616-24
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Smoke-free schools? Results of a secondary school smoking
policies survey 2002

Helen Darling and Anthony Reeder

Abstract

Aim To describe the cigarette-smoking policies of a sample of New Zealand
secondary schools.

Methods Schools randomly selected from six geographical regions for participation
in the Health Sponsorship Council's 2002 Youth Lifestyle Study (YLS) were invited
to also participate in the School Smoking Policies Survey (SSPS).

Results Eighty one of 82 schools responded (response rate 98.8%); 64 schools
(79.0%) provided copies of smoking policies. Ofthe schools that provided policies,
only 31 (50.8%) were totally smoke free, ie, banned smoking 24 hours a day, seven
days a week. Five schools (8.2%) were both smoke free and fully compliant with
existing legislation. Seventy eight schools (96.3%) provided education about smoking
and imposed sanctions on students caught smoking. Most respondents (74.1 %)
considered school staff would support proposed changes to the Smoke-free
Environments Act that would make all school buildings and grounds totally smoke
free.

Conclusions Most secondary schoo Is are not smoke free, but most staff are likely to
support smoke-free status. Existing inconsistency among educational messages,
school practice and staff actions may undermine tobacco-smoking-prevention efforts.
Proposed strengthening of smoke-free legislation is both timely and necessary to
ensure that all New Zealand students are provided with totally smoke-free school
environments, consistent with health education messages.

School attendance is compulsory in New Zealand for youth between the ages of 6 and
16 years.' This is of particular relevance for health promotion activities as young
people are attending school during a formative period of development.' and schools
provide excellent opportunities for promoting healthy behaviours.v' Ideally, schools
provide a learning environment that both implicitly and explicitly supports accepted
healthy norms.' This is demonstrated within formal curricula.f and through the school
environment, via policies and practices aimed at curbing health-risk behaviour, for
example, school policies on cigarette smoking.

Despite the potential for health promotion in school environments, many health-risk
behaviours are common among adolescents. One of these behaviours, tobacco use, is
of particular concern. Although prevalence in cigarette smoking decreased in a sample
of New Zealand fourth-form students (ages 14 and 15 years) from 1999, 16% of
males and 22% of females reported at least weekly smoking in 2001.7 Among
females, more Maori (42%) than non-Maori (18%) smoked at least weekly.
Attendance at secondary school, although potentially a time for healthy activities, is
also a period when most cigarette smokers begin smoking.8-

10 It is likely that this
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paradox is due to a number of factors, including an age-related sensitivity to
marketing (for example, through the placement of tobacco products in movies)!' and
the observed behaviour of peers, parents, and other adults smoking. 12-15 The causality
of youth tobacco smoking is multifaceted and not limited to school factors alone; 16
nevertheless, school factors can provide both positive and negative influences on
youth smoking. For example, a significant protective association between enforced
school smoking restrictions and pupils smoking has been reported. 17,18 The prevalence
of smoking at school and daily and weekly smoking were inversely related to the
strength and enforcement of the policy.!" Conversely, despite the strength of policy,
schools where policies were not enforced demonstrated a greater risk of students
smoking daily,zo,21 Other studies identified inconsistencies in messages regarding
cigarette smoking, with students being taught the dangers of tobacco use, but
receiving a different message from the observation of members of staff smoking.!"

Workplace-based legislation was introduced in New Zealand in 1990 to help reduce
the exposure of non-smokers to second-hand smoke, regulate tobacco marketing, and
monitor tobacco products." Employers were required to provide protection to non
smoking employees. New Zealand schools are governed by boards of trustees, which
as the employers are obligated to develop, in consultation with employees, a written
policy on smoking and to display it prominently. Further, employers must ensure that
prominent signs are erected to indicate where smoking is, and is not, permitted.
Existing legislation applies only to indoor environments and does not contain specific
provisions for education institutions. The Smoke-free Environments (Enhanced
Protection) Amendment Bill 1999 is currently under review. There is a proposal to
prohibit smoking on school premises.

The smoke-free status of New Zealand primary and intermediate schools has been
described by Reeder and Glasgow (2000).23 That study found variable compliance
with legislation and inconsistency in smoke-free status in a national, random sample
of 209 schools. Comparison of policy detail and questionnaire responses indicated
overestimation by school respondents of the smoke-free status of their school. On a
positive note, only 20% of respondents thought that school staff would not support
changes to legislation that would require all schools to become totally smoke free.

Given the potential of schools to promote healthy behaviour through positive role
modelling, health education programmes, enforcement of smoke-free policies, and the
provision ofa smoke-free environment, the specific aim of the current study is to
describe cigarette-smoking policies of a sample of New Zealand secondary schools.
Additionally, the study aims to assess current compliance of schools with the Smoke
free Environments Act 1990, and to identify any need to strengthen legislation and
enforcement.

Methods
Sample The School Smoking Policies Survey (SSPS) was conducted in conjunction with the 2002
Health Sponsorship Council's Youth Lifestyle Study (YLS), a biennial study of Year 10and Year 12
students. Multi-stage cluster sampling was used for the 2002 YLS. Six geographical regions were
selected to represent both the North and South Islands of New Zealand. Randomly selected secondary
schools that agreed to participate in the YLS were subsequently invited to participate in the SSPS. The
YLS also included the random selection of school classes and the assignment of probability weights at
the individual student level, but this is not relevant to the study reported here, which focused on school
level, rather than student-level, factors. One hundred and forty one eligible schools were invited to
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Although 41 (63.1 %) respondents who returned copies of school policies claimed
their schools were totally smoke free, five (12.2%) of these schools had areas or times
where smoking was allowed. The majority of school staff surveyed appeared to
support changes to strengthen legislation (n = 60, 74.1 %), data were missing for five
schools (Table I),

Table 1. Secondary school smoke-free policies and practices - frequency and
percentage of 'yes' responses (n = 81)

<I practice n {~}

f~
.Jl[~

chool have a current written policy on smoking in the school? 87.7
restion J), is the policy on display, for example, in the staff

21' 25.9
Is have become totally smoke free in all school buildings. Has
done this? 65 80.2
Is have become totally smoke free both on all school grounds
hool buildings. Has your school done this? 44 t 54.3
k your school staff would support government legislation
chools tota!~!.ok~!i-e,eill buildi_ngs and gro~lI1~s? ______~ 60 t 74.1

o
I
o
c

~
L

s
*data nussmg for 1Tschools; 'data nussmg for 2 schools; +data nussmg for 5 schools

Policies ar

J Does our
2 If yes (to q

room?
f-------.-

3 Some scho
yourschoo

4 Some scho
and in all s

5 Do you thir
making all

Policies and survey responses were further analysed to classify the smoke-free status
of each school according to four levels (Table 2). In order to be classified as
'compliant' schools needed to display a written smoking policy that included details
of signage and complaints procedures. A smoke-free environment was defined as one
in which smoking was not allowed within the school buildings or grounds at any time
by any person.

Table 2. Smoke-free status of participating schools

Sinoke-l','ee status Compliant with legislation Smoke-Tree environment III '1.,
Level 1 Yes Yes 5 8.2
Level 2 No Yes 26 42.6
Level 3 Yes No 2 3.3

~~~~14 -_ '------ ._.__~~_____ No _-_ i1
8
* Jfo~)

*data from four schools were missing for either the compliance or smoke-free environment variables

In Table 2, for example, level I schools were compliant with current legislation and
totally smoke free, ie, there were no designated smoking areas within the school
buildings or grounds.

Virtually all schools provided some education on smoking (96.3%, n = 78), usually
within the Health and Physical Education curriculum (Table 3).
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participate in the YLS, 82 agreed (response rate 58.2%), and 81 of these also agreed to participate in
the SSPS.
Procedures The SSPS was conducted in two waves, with the first in May 2002. At the time that the
study was conducted, high student absence rates were recorded in some classes which affected the
YLS, though not the SSPS. For this reason, in November 2002 ten further schools were randomly
selected for the YLS and sampled in the second wave of the study.
Participating schools were asked to nominate a contact person and generally this was the Principal,
Assistant Principal, or Health Education staff. Questionnaires and reply-paid envelopes were either
hand delivered or mailed to a named school representative during Mayor November 2002. Non
respondents were reminded with further copies of the letter and questionnaire, via post and email.In
the first wave reminder letters were posted to the school after a two-week interval, and in the second
wave after a one-week interval, due to impending Christmas closure.
Measures The SSPS consisted of two sections. The first section contained five questions about smoke
free policies and practices (Table I), adapted from an earlier study of primary and intermediate
schools" The second section ofthe survey contained six questions regarding smoke-free educational
programmes (Table 3). For each of these questions there were additional responses. For example, for
question 1, if respondents answered 'yes', further questions included' in the general health and
physical education curriculum', or 'in specific programmes (please specify programmes and student
years given, eg, year lO)? '
School demographic data, including school decile rating and school composition, were obtained from
the Ministry of Education database. School composition describes the levels of education at the school:
composite schools provide education at primary, intermediate, and secondary levels; year 7~13 schools
provide education at intermediate and secondary level; and year 9~13 provide secondary education
only. School deciles are calculated to reflect the socioeconomic status of the community in which the
school is situated, using census and school data and including household income, parental
qualifications, and ethnicity. A low decile rating reflects a low socioeconomic status of the contributing
community. Deciles are ranked from I (lowest) to 10 (highest).
Analysis SSPS and school smoking policies data were coded and entered into STATA (STATA
Corporation, Texas, USA, 200 I).

Results

Eighty one schools returned completed questionnaires (98.8% of the 82 participating
in the 2002 YLS). One school refused to participate in the SSPS, citing 'excessive
research' within their school. Sixty four schools (79.0%) included copies of their
school smoking policy; one additional policy was obtained from the school web site.
Thirty seven schools (45.7%) were decile 1-5, the remaining 44 schools (54.3%) were
decile 6-10. The school that refused to participate was a decile 2, year 7-13 school.
Most (71.6%) of the participating schools were year 9-13 schools, the remainder were
year 7-13 schools (18.5%) and composite schools (9.9%). Nationally, 52.0% of
schools are year 9-13, 19.5% year 7-13, and 27.3% are composite schools.

In compliance with current legislation, most schools (87.7%) reported having a
current, written school smoking policy, but only 21 (25.9%) had that policy on
display. A number of respondents noted that the policy was available within policy
folders. Of those schools for which a copy of the school smoking policy was available
(n = 65), 7.7% related only to students and were, therefore, inconsistent with
workplace smoke-free legislation. Most policies specified school buildings (93.8%)
and grounds (90.8%), fewer specified school events outside of the school environment
(47.7%), use of school premises by other groups (43.1 %), and students in uniform
(35.4%). In compliance with current legislation, 56.9% of school policies included
guidelines regarding 'non-smoking' signage. Under the Smoke-free Environments
Act 1990 places of employment are also required to have a process for addressing
complaints included in their smoking policy. This was the case for 36 (55.4%) of the
school policies.
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Although 41 (63.1 %) respondents who returned copies of school policies claimed
their schools were totally smoke free, five (12.2%) of these schools had areas or times
where smoking was allowed. The majority of school staff surveyed appeared to
support changes to strengthen legislation (n = 60, 74.1%), data were missing for five
schools (Table 1).

Table 1. Secondary school smoke-free policies and practices - frequency and
percentage of 'yes' responses (n = 81)

*data nussmg for 11 schools; data rmssmg for 2 schools; + data mISSIngfor 5 schools

Policies and practice n 0/0

of total
I Does your school have a current written policy on smoking in the school? 71 87.7
2 If yes (to question 1), is the policy on display, for example, in the staff

room? 21 ' 25.9
3 Some schools have become totally smoke free in all school buildings. Has

your school done this? 65 80.2
4 Some schools have become totally smoke free both on all school grounds

and in all school buildings. Has your school done this? 44 t 54.3
5 Do you think your school staff would support government legislation

rnakinn all schools totally smoke free in buildinas and grounds? 60 t 74.1
T

Policies and survey responses were further analysed to classify the smoke-free status
of each school according to four levels (Table 2). In order to be classified as
'compliant' schools needed to display a written smoking policy that included details
of signage and complaints procedures. A smoke-free environment was defined as one
in which smoking was not allowed within the school buildings or grounds at any time
by any person.

Table 2. Smoke-free status of participating schools

Smoke-free status Compliant with legislation Smoke-free environment n 0/0

Level 1 Yes Yes 5 8.2
Level 2 No Yes 26 42.6
Level 3 Yes No 2 3.3
Level 4 No No 28 45.9

Total 61* 100.0
*data from four schools were mISSIng for either the compliance or smoke-free environment vanables

In Table 2, for example, level I schools were compliant with current legislation and
totally smoke free, ie, there were no designated smoking areas within the school
buildings or grounds.

Virtually all schools provided some education on smoking (96.3%, n = 78), usually
within the Health and Physical Education curriculum (Table 3).
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Table 3. Secondary school educational programmes - frequency and percentage
of 'yes' responses

"--- -

._-- Educational pl:Qgrammes 11 (~)

~- Is health edu<?ation about cigarette smoking given in your scl~ol?________ 78 ~-
2 Does your school take part in external programmes that involve education

about cigarette smoking from organisations outside the school (for example,
DARE)? 35 43.2

3 Are students able to access health information or advice at school? SI 100.0
4 Has your school participated in any Smoke-free and/or Auahi Kore* events

in the lastyear (12 months)?" 74 91.4----
5 Are smoking cessation programmes for students offered by the school? 45 55.6
6 If students are found smoking in school grounds or buildings are they

subject to any sanctions? 78 96.3
DARE Drug Abuse Resistance
*Auahi Kore = Smoke-free; leg, Aotearoa Maori performing arts festival, Nga Manu Korero (Maori
speech competitions), Smokefree Maui Warrior, Smokefree Pacifica Beats, Smokefrce Stage Challenge

Additional programmes were offered by 38 schools (46.9%) and these were either
included in a particular subject, such as science, or presented as a 'special topic'.

Schools also promoted smoke-free environments through sanctions imposed on
students caught smoking tobacco. Policies differed as to the extent of sanctions and
the degree of responsibility the school accepted for student behaviour. For example,
some schools restricted sanctions to those students caught smoking within school
premises; whereas other schools included all times that a student was wearing school
uniform. Most (96.3%) schools imposed some sanctions and almost half (45.7%) had
structured processes for doing this. Usually, these processes were documented in
policies and structured so that students received increasingly 'harsher' sanctions each
additional time they were caught. Some schools had both smoking exemptions (that
is, places or times when staff or visitors were allowed to smoke) and structured
sanctions for students caught smoking (n = 10). Other schools had unstructured
sanctions where the situation or circumstance of smoking (for example, being in the
presence of other people smoking) was not clearly defined, and where action taken by
the school did not appear to follow a clear process. 'Anti-smoking education' was
often cited as a sanction for young people caught smoking (43.2%). This included the
requirement to watch 'anti-smoking' videos, copy out 'anti-smoking' material,
complete assignments on smoking and attend smoking-cessation courses. Access to
cessation programmes was offered by 55.6% of schools. In some schools these
courses were run by school staff, for example, by guidance counsellors or health staff
(53.3%). In other schools, students were referred to external cessation programmes.

Discussion

The current study aimed to describe cigarette-smoking policies from a sample of New
Zealand state or state-integrated secondary schools, and to assess these schools'
compliance with existing smoke-free legislation. Despite legislation that requires a
written smoking policy to be developed in all workplaces after consultation with
employees, more than 10% of New Zealand schools do not appear to have such a
policy.
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In addition to obligations as an employer, schools are required to provide health
education for students. Reviewed literature suggests that the successful provision of
health education regarding tobacco use requires consistency in health promotion
messages. The ability of students to observe school staff smoking compromises health
messages. 17

,18 The results in Table 2 suggest that only a small number of New
Zealand schools provide an environment that is both compliant with legislation and
completely smoke free. Furthermore, the provision of an effective smoke-free
environment requires enforcement. It is insufficient to have a policy that is not
enforced. In the present study, most schools sanctioned students caught smoking, but
sanctions against students varied considerably between schools. Some policies were
very specific and included both the definitions of behaviour that would be sanctioned
and the process for doing this. Actual enforcement of smoking policies (including
sanctions) could not be assessed in the present study. Further research is required in
this area and in adolescent cessation.

After removing those schools that claimed to be smoke free but had exemptions for
staff smoking, only 53.8% of surveyed schools provided a totally smoke-free
environment. In contrast, 74% of respondents supported changes to strengthen smoke
free legislation that would require schools to be smoke free.

Overall, apart from policy display, there was a similar pattern of findings for
secondary schools to those reported earlier by primary and intermediate schoolsr"
Compared with primary and intermediate schools (in brackets) 88% (97%) secondary
schools reported that their school had a written policy, 25% (49%) that the policy was
on display, 80% (82%) that buildings were smoke free, although only 54% (54%)
were totally smoke free in buildings and grounds, and 74% (62%) that staff would
support strengthening of the smoke-free legislation to make schools totally smoke
free,

The 1996 New Zealand Census demonstrated that only 8.8<% of secondary school
teachers were current smokers (compared with 23.9% of the general adult
population); additionally, over two thirds ofteachers (67.3<%) had never smoked,
compared with 47.3% of the general adult population (data commissioned from
Statistics New Zealand, 2003, ReI' No C 13400SK). The low prevalence of smoking
among teachers reduces the barriers against achieving smoke-free school status;
nevertheless, the introduction of the amended legislation will increase the need for
cessation and support services to be available for all school staff.

A potential limitation of this study is the reliance on information provided by one staff
member from each school; however, as it is a requirement that all staff are made
aware of the policy on smoking, this should not be a limitation in measuring
compliance. The study sampling procedure differed from that used for an earlier
study." primarily to allow matching of school-level data with student-level data from
the YLS. Consequently, the sampling procedure resulted in randomly selected
schools, which had already consented to participate in the YLS, being invited to
participate in the SSPS. This procedure may have introduced bias into the
participation in the SSPS but will allow subsequent analysis of the relations between
school-level variables and the prevalence of cigarette smoking among New Zealand
youth.
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In view of the low rate of totally smoke-free environments found in the current study
(more than 10 years after smoke-free legislation), and the potential effect on youth
health, we believe the proposed strengthening of the Smoke-free Environments Act is
justified and desirable. Future research, which measures ongoing compliance with the
legislation, will enable assessment of the effect of legislation and pol icy on youth
smoking prevalence.
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Is exposure to secondhand
tobacco smoke in the
home related to dai Iy
smoking among youth?
Helen Darling and Anthony Reeder

Social and Behaviouralliesearch in Cancer Group,
Department of Preventive and Social Medicine,
University of Otago, New Zealand

Children in households that permit indoor smoking are exposed

to the harmful effects of secondhand smoke (SHS).1 In addition,

exposed children may be at greater risk of becoming smokers

through a variety of mechanisms; for example, there is a moder

ately strong link between parental and youth smoking.s-'

In this communication we report the relation between home

SHS exposure, from all sources, and the prevalence ofyouth daily

smoking. We have already reported the smoking policies ofschools

attended by secondary students participating in the 2002 Youth

Lifestyle Study (YLS).4 Using multi-stage cluster sampling, J41

eligible schools from six geographical regions were randomly

selected and 82 agreed to participate (response rate 58.2'%). School

classes were randomly selected, producing 3,434 students (mean

age 15.0 years), 51.7°;(, male and 15.4% self-identified Maori.

Probability weights were assigned at the individual student level.

In Table I we present odds ratios for daily smoking according

to home SHS exposure. Students whose response to the question

'How often do you smoke now?' was 'at least once a day' were

classified as 'daily smokers' (12.7%). SHS exposure was meas

ured by responses to the question 'During the past seven days, on

how many days have people smoked around you in your own

home'. Overall, 43.8% reported SHS exposure at home, 17.7%

on all seven days.

Univariable logistic regression models demonstrated a clear

dose-response effect (see Table I). No interaction effects were

found between SHS and sex, ethnicity (Maori vs. non-Maori ),

and school year. There was no evidence that exposure to SHS

differed by age, sex or ethnicity.

Study limitations include the cross-sectional design and inability

to identify precisely who, in the household, smoked. Neverthe-

Table 1: Odds ratios for daily smoking by exposure to

SHS at home.

Frequency qf
SHS exposure
at home

Odds ratio for
daily smoking

95% Cl

No exposure

2.66-8.54
---

5.11-8.79

2.22-4.11
----

2.59-6.01

3.02

3.95

4.77

6.71

1-2 days
-----------

3-4 days----_.
5-6 days

7 days

at each level.
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less, any SHS exposure was associated with a threefold increase

in daily smoking among youth, a pattern confirmed by the dose

response effect.

Reducing adult smoking has the potential to decrease youth

smoking.' Children whose parents quit smoking are less likely to

be daily smokers." As SHS exposure at home appears to be a

significant risk factor for youth smoking, future research should

examine the role of permissive home environments and the con

tributions made by different household members.

The Health Sponsorship Council's (HSC) YLS 2002 received

support from the New Zealand Ministry of Health, Cancer Soci

ety of New Zealand, Quit Group, and Social & Behavioural Re

search in Cancer Group.

The research was completed while Helen Darling was the re

cipient of postgraduate scholarships from the rISC and Univer

sity ofOtago. Dr Reeder received support from the Cancer Society

of New Zealand grant to the Social & Behavioural Research in

Cancer Group, University of Otago.
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Self-concept measures

Self-concept was measured using the Self-Description Questionnaire I. The SDQ I is a

76 item measure of academic (reading, mathematics, and general-school subscales),

non-academic (physical ability, physical appearance, peer relations, and parent relations

subscale), and general self concept (general self scale). Each subscale comprised 8

questions, for which the student could select one response from: false, mostly false,

sometimes false / sometimes true, mostly true, and true.

Cronbach's alpha for each of the subscales of the SDQ 1 was high, as was the overall

SDQ 1 measure (Table 1) showing that the scales were internally consistent.

Table 1: Alpha correlation coefficients of subscales

Coefficient

Alpha

Physical Ability 0.87

Physical Appearance 0.89

Peer Relations 0.87

Parent Relations 0.89

Reading Ability 0.92

Mathematics Ability 0.94

General School 0.89

General Self-concept 0.86

SDQI 0.82

Analyses of the risk of smoking for each quarter of responses to the different subscales

were calculated using logistic regression. The results of the univariate logistic

regression and the adjusted model are presented in Table 2. As responses to the

subscales did not form a linear association with daily smoking, categorical variables

with two categories were generated for the analyses contained in this thesis.

The overall effect (df 3, 74) of physical ability on daily smoking was not significant (F

= 0.66, p = 0.6), but was significant for physical appearance (F = 5.1, P < 0.01), peer

relations (F 2.9, P 0.04), parent relations (F = 11.9, p < 0.01), reading ability (F =

15.8, p < 0.01), maths ability (F = 9.13, p < 0.01), general school (F = 13.8, p < 0.01),

and general self-concept (F = 3.0, p =0.04). The possibility of an interaction between



school year and self-concept subscales were calculated using the term year*[subscale].

No interactions were found for any subscale. Interactions were also tested between

sex *[subscaleJ, similarly no interactions were found between sex and self-concept

measures.

Table 2: OR for daily smoking by self-concept measures

Physical Ability First

Second

Third

Fourth (high)

General School Concept First (low)

Second

Physical Appearance

Peer Relations

Parent Relations

Reading Ability

Maths Ability

General Self-Concept

Third

Fourth (high)

First (low)

Second

Third

Fourth (high)

First (low)

Second

Third

Fourth (high)

First (low)

Second

Third

Fourth (high)

First (low)

Second

Third

Fourth (high)

First (low)

Second

Third

Fourth (high)

First (low)

Second

Third

Fourth (high)

Unadjusted OR Adjusted

(95% Cl) (95% Cl)

1.0 1.0

0.8 (0.6, 1.2) 0.8 (0.6, 1.2)

0.7 (0.5, 1.0) 0.8 (0.6, 1.2)

0.7 (0.5, 1.0) 0.8 (0.5, 1.2)

1.0 1.0

0.7 (0.5, 0.9) 0.7 (0.5, 1.0)

0.5 (0.4, 0.7) 0.6 (0.4, 0.8)

1.1 (0.8, 1.6) 1.2 (0.8, 1.8)

1.0 1.0

1.2 (0.8, 1.7) 1.2 (0.8, 1.7)

1.2 (0.8, 1.8) 1.3 (0.9, 1.8)

1.7 (1.2, 2.5) 1.7 (1.1,2.5)

1.0 1.0

0.5 (0.3, 0.6) 0.5 (0.3, 0.6)

0.5 (0.4, 0.6) 0.5 (0.4,0.7)

0.4 (0.3, 0.6) 0.4 (0.3, 0.6)

1.0 1.0

0.6 (0.4, 0.8) 0.6 (0.4, 0.7)

0.5 (0.4, 0.6) 0.5 (0.3, 0.6)

0.5 (0.3, 0.7) 0.4 (0.3, 0.7)

1.0 1.0

0.6 (0.4, 0.8) 0.6 (0.4, 0.8)

0.5 (0.3, 0.7) 0.5 (0.3, 0.7)

0.4 (0.3, 0.6) 0.4 (0.3, 0.6)

1.0 1.0

0.5 (0.4, 0.7) 0.5 (0.4,0.7)

0.4 (0.3, 0.5) 0.4 (0.3, 0.5)

0.3 (0.2, 0.5) 0.3 (0.2, 0.5)

1.0 1.0

0.7 (0.5, 1.0) 0.7 (0.5, 1.0)

0.5 (0.4, 0.8) 0.6 (0.4, 0.8)

0.6 (0.4, 0.9) 0.6 (0.4, 0.9)

ladjusted for school decile, school year and sex
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Multilevel model including categories for school policy data

Table 1: OR and 95% Cl for school and student characteristics and daily smoking, with variables

for school policy included (N = 2,793, schools 63)

%

Sex 48.7

Year (Year 12) 28.5

Decile (mid) 30.1

Decile (low) 21.6

School roll

Leave after Year 13 84.1

Knowledge (mid) 36.2

Knowledge (low) 4.7

Mean beliefs

Pro-smoking beliefs (mid) 39.9

Pro-smoking beliefs (high) 17.2

Availability 9.5

Purchased from shop 7.8

Prevalence of purchasing

Sanctions (policy)

Prevention (policy)

Cessation (policy)

Regional variance (SE)

School variance (SE)

1ntraclass correlations

*p::; 0.05

Model 1

0.6 0.9)

1.0 (0.7, lA)

1.8 (1.1, 2.8)

2.9 (1.8, 4.7)

1.5 (0.6, 3.3)

004 (0.3, 0.6)

1.0 (0.5,2.0)

1.2 (0.9, 1.6)

1.1 (0.8, lA)

3.6 (2.3, 5.5)

10.5 (6.7,1604)

4.3 (2.9,6.2)

10.9 (7.2,16.7)

1.5 (0.0, 64.5)

0.04 (0.06)

0.24(0.11)*

0.07

Model 2

OR

(95% Cl)

0.6 (0.5, 0.9)

1.0(0.7, lA)

1.8 (1.1, 2.8)

2.9 (1.8, 4.8)

1.5 (0.6, 304)

004 (0.3, 0.5)

1.0 (0.5, 2.0)

1.2 (0.9, 1.6)

1.1 (0.8, 104)

3.6 (2.3, 5.5)

10.5 (6.7,16.5)

4.3 (2.9,6.3)

11.0(7.2,16.7)

1.I (0.0,48.9)

1.0 (0.6, 1.7)

1.0 (0.6, 1.5)

1.0(0.7,1.5)

0.04 (0.06)

0.24 (0.11)*

0.07
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Multilevel model including categories for missing data

The results of the multilevel model were presented in Chapter 10. The following tables

present the multilevel analyses using all schools (n 80) and individuals (n = 3,434).

Categories were created for missing data with these categories entered into the models.

Model I Model 2 Model 31

Table I: OR and 95% Cl for school and student characteristics and daily smoking, with variable
for missing values included (N = 3,434, schools = 80)

OR OR

(95% Cl) (95% Cl)

Sex (male) 0.7 (0.5, 0.9) 0.7 (0.5, 0.9)

Year (Year 12) 1.1 (0.9, lA) 0.9 (0.7,1.2)

Decile (mid) lA (0.9, 2.0) 1.9 (1.3, 2.8)

Decile (low) 2.0 (1.3, 3.1) 2.3 (1.6., 3.5)

School roll 1.5 (0.7,3.0) 1.5 (0.7,3.0)

Leave after Year 13 0.4 (0.3, 0.5)

Knowledge (mid) 1.0 (0.6, 1.7)

Knowledge (low) 1.1 (0.8, 1.5)

Mean beliefs 1.0 (0.8, lA)

Pro-smoking beliefs 3.8 (2.5, 5.6)

(mid)

Pro-smoking beliefs 10.8 (7.2,16.2)

(high)

Availability 4.2 (3.0, 5.9)

Purchased from shop 11.0(7.6,16.1)

Prevalence of lA (0.1, 32.5)

purchasing

Low general school 1.6 (1.2, 2.1)

concept

Regional variance (SE) 0.06 (0.06) 0.03 (0.05) 0.06 (0.06)

School variance (SE) 0.37 (0.10)** 0.33 (0.09)** 0.16 (0.08)*

lntraclass correlations 0.10 0.09 0.05

*p::: 0.05, ** P :::0.001
I Data were missing for 489 cases



Table 2: OR and 95% Cl for family and student characteristics and daily smoking, with variable
for missing values included (N = 3,434, schools = 80)

Model I Model 2 Model3! Model 4 1 Model S2

OR OR OR OR

(9S% Cl) (9S% Cl) (9S% Cl) (9S% Cl)

Sex (male) 0.7 ( O.S, 0.9) 0.8 (0.6, 1.0) 0.9 (0.7,1.1) 0.8 (0.6, 1.0)

Year (Year 12) 1.1 (0.9, 1.4) 1.3 (1.0, 1.7) 1.2 (0.9, 1.6) 1.0 (0.8, 1.4)

Either parent smokes 1.6 (1.3, 2.1) 1.5 (1.1, 2.0) \.4 (1.0, 1.9)

Sibling smokes 3.1 (2.S, 3.8) 2.3 (1.8,2.9) 2.1 (1.6,2.6)

Exposed to SHS at home 1.7 (1.2, 2.S) 1.5 (1.0, 2.2) 1.5 (1.0,2.3)

SHS (trend) 1.2 (1.1, 1.3) 1.2 (1.0, 1.3) 1.1 (1.0, 1.3)

Best friend smokes 8.3 (6.4,10.8) 7.4 (S.7, 9.8)

Visits place of worship:

None 1.0

1-3 times / month 0.6 (0.4, 0.9)

Weekly O.S (0.3,0.8)

Disposable income:

$0-10 per week 1.0

$11-20 per week 1.1 (0.8, 1.6)

$21-30 per week I.S (1.0,2.3)

$31 + per week 3.2 (2.2,4.7)

Unsupervised activities:

a-I times per month 1.0

2-4 times per month 1.0 (0.7,1.3)

S-8 times per month 1.0 (0.7,1.5)

9+ times per month 1.8 (1.3, 2.S)

Weak parent relationships 1.6 (1.2, 2.1)

Weak peer relationships 0.7 (O.S, 1.1)

Low general self-concept I.S (1.1,2.0)

Regional variance (SE) 0.06 (0.06) O.OS (0.06) 0.04 (0.04) 0.02 (0.03) 0.00 (0.02)

School variance (SE) 0.3 7 (0.10)** 0.39 (0.\1)** 0.20 (0.08)* 0.\2 (0.07)* O.IS (0.07)*

Intraclass correlations 0.10 0.11 0.06 0.04 0.04

*p::; O.OS, ** p ::;0.00\
'Data were missing for 4 cases
2Data were missing for 472 cases



Table 3: OR and 95% Cl for muItilevel model and daily smoking (N = 3,434, schools =80)

Model I Model 2 1

1.0

1.1 (0.7, 1.7)

1.3 (0.8,2.0)

2.4 (1.6, 3.7)

1.0

0.6 (0.4, 0.9)

0.6 (0.4, 0.9)

OR

(95% Cl)

0.7 0.9)

1.1 (0.8, 1.6)

1.5(1.1,2.0)

1.8 (1.4, 2.4)

1.4 (0.9, 2.2)

1.1 (1.0, 1.3)

4.9 (3.6, 6.5)

1.0

0.9 (0.6, 1.3)

0.9 (0.6, 1.4)

1.6 (1.1, 2.4)

1.2 (0.8, 1.6)

0.7 (0.5,1.1)

1.2 (0.9, 1.8)

1.3 (0.9, 1.9)

1.3 (0.9, 1.9)

0.4 (0.3, 0.6)

1.0 (0.8, 1.3)

3.5 (2.4, 5.2)

8.4 (5.6,12.7)

5.3 (3.8,7.3)

1.3 (1.0, 1.8)

0.03 (0.04)

0.07 (0.07)

0.02

0.06 (0.06)

0.37 (0.10)**

0.10

Year (Year 12)

Either parent smokes

Sibling smokes

Exposed to SHS at home

SHS (trend)

Best friend smokes

Visits place of worship:

None

1-3 times / month

Weekly

Disposable income:

$0-10 per week

$11-20 per week

$21-30 per week

$31+ per week

Unsupervised activities:

0-1 times per month

2-4 times per month

5-8 times per month

9+ times per month

Weak parent relationships

Weak peer relationships

Low general self-concept

Decile (mid)

Decile (low)

Leave after Year 13

Mean beliefs

Pro-smoking beliefs (mid)

Pro-smoking beliefs (high)

Availability

Low general school concept

Regional variance (SE)

School variance (SE)

lntraclass correlation

** p :::0.001;

1Data were missing for 506 cases
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APPENDIX T: Promotion of mUSIC event usmg tobacco product

Imagery






