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Abstract

Introduction

Reducing the prevalence of smoking in New Zealand is a priority, whereby greater 

reductions are required amongst Māori relative to non-Māori in order to reduce 

widening health-related disparities associated with smoking.  To date, there has been no 

comprehensive New Zealand specific research conducted on youth quitting behaviour

to inform how youth-specific policy for cessation could be developed to effectively 

address cessation amongst this age group.  The aim of this research was to study youth 

smoking and cessation in New Zealand, relative to adults.  Seven research questions 

were set to investigate this aim:

1. Is youth smoking a public health problem in New Zealand?

2. Do youth have dependence on nicotine?

3. Do youth demonstrate motivation to quit smoking?

4. Do New Zealand youth make attempts to quit smoking?

5. What services and support do New Zealand youth use to quit smoking, and do 

they work?

6. What further insights are needed to progress current understanding of smoking 

cessation among New Zealand youth?

7. For all the questions outlined above, what are the differences between Māori and 

non-Māori?

Methods

Two systematic literature reviews and four studies were undertaken to investigate the 

research questions above.  Three studies were conducted using four robust quantitative 

data sources including the New Zealand Census of Population and Dwellings (1996-

2006), the New Zealand Tobacco Use Survey (2006), The Quitline caller database (2006-

2008) and the Quitline service evaluation (2006).  One exploratory study was conducted 

to investigate the feasibility of conducting research with Māori in schools, using 
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qualitative research methodologies to identify information gaps highlighted in Studies 1, 

2 and 3.  

Results

The results demonstrate that smoking is a public health problem in New Zealand among 

youth and young adults, with the highest smoking prevalence (29.8% in 2006) noted 

among 20-24 year olds.  Among Māori aged 20-24 years in 2006, the prevalence of 

smoking was 50.3%, compared to 27.6% among non-Māori. The results indicate that 

smoking initiation mostly occurs between 16 and 20 years in New Zealand; however 

Māori continue to initiate smoking significantly earlier (under-15 years) than non-Māori 

youth.  

Findings provide evidence that youth demonstrate dependence on nicotine and some 

motivation to quit smoking.  However, the results highlight limitations in using adult 

derived tools to assess nicotine dependence and motivation to quit smoking among 

youth, as these concepts are likely to be defined, understood and experienced differently 

among youth compared to adults.  

Findings demonstrate that in 2006 the ratios of ex-regular to regular smokers among 

Māori (youth=0.17; young adults=0.23; adult=0.55) were lower than non-Māori 

(youth=0.27; young adults=0.42; adults=1.40).  Furthermore, findings demonstrate that 

the rate of Quitline callers per 1000 NZ regular smokers among non-Māori youth and 

young adults was approximately 50% higher than Māori youth and young adults in 

2006, OR=1.56 (95%CI=1.54, 1.58); 2007, OR=1.50 (95%CI=1.48, 1.52); and 2008, OR=1.44 

(95%CI=1.42, 1.46).  Moreover, preliminary qualitative evidence indicates that Māori 

youth were less aware, and knowledgeable of, available cessation options to use to help 

them quit smoking.  

Generally youth and young adults demonstrated lower annual quit rates (15-24 

years=21.8% (95%CI=18.2, 24.7), compared to adults (25-64 years=32.6% (95%CI=31.0, 

34.1) who had used the Quitline service.  
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Conclusions

The findings presented in this research highlight that youth and young adult smoking 

should be considered a significant public health problem in New Zealand.  While 

prevention initiatives to date appear to have been relatively successful in driving 

smoking prevalence down among 14 and 15 year olds, the prevalence of smoking is still 

high among older youth (16 to 24 years).  This suggests that review of prevention policy 

and approaches for New Zealand youth and young adults is needed.  Prevention 

approaches could be focussed better towards Māori youth earlier (under 15 years) and 

towards Māori and non-Māori youth aged 16 to 20 years.

The findings highlight numerous research, policy and service implications.  Importantly, 

the findings emphasise that while prevention of uptake is important, the value of 

investing in cost-effective cessation services for youth could be valuable for driving the 

prevalence of smoking down, particularly among Māori.  Increasing optimal quit 

attempts among youth could be achieved by improving communication and marketing 

of available cessation options to this age group.  If the provision of effective cessation 

services and or a strategy could contribute to decreasing health inequalities observed 

between Māori and non-Māori, this could potentially be a key component (as part of 

comprehensive tobacco control initiatives) to ending the tobacco epidemic in New 

Zealand.
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Chapter 1 – Introduction

Background

Cigarette smoking in New Zealand is the leading readily preventable risk factor for 

common causes of morbidity and mortality.  It is also the most important contributor to 

ethnic related inequalities in health outcomes between Māori and non-Māori youth and 

adults (Blakely, Fawcett, Hunt, & Wilson, 2006; Blakely, Tobias, Robson, Ajwani, et al., 

2005; Ministry of Health, 2006b; Tobias & Jackson, 2001).  Between 1985 and 1998, the 

prevalence of smoking among New Zealand youth (15-19 years) decreased from 35% to 

28% and was reported to be the third most rapid reduction out of 17 OECD countries 

assessed during this time (Laugesen, Scollo, Sweanor, Shiffman, et al., 2000).  

Reductions in smoking prevalence during this time were also observed amongst the 

wider New Zealand population (15+ years), reducing from 32% to 24% between 1981 

and 1996.  Observed reductions were largely due to significant policy implementations, 

including restricted youth access to tobacco products, increased tobacco taxation, health 

warnings, and bans on tobacco sponsorship and advertising on tobacco products, to 

name a few (Laugesen, et al., 2000; Laugesen & Swinburn, 2000).  However, observed 

reductions in smoking prevalence occurred to a greater extent among non-Māori 

compared to Māori during this time (Borman & Mailing, 1999; Hill, Blakely, Fawcett, & 

Howden-Chapman, 2005; Laugesen & Swinburn, 2000) and the prevalence of smoking 

among Māori youth and young adults aged 15-24 years in 1996 was at least double that 

of non-Māori youth and young adults (Borman & Mailing, 1999).  

Initiation of smoking typically begins during adolescence and is estimated to be around 

14.6 years on average in New Zealand, though smoking uptake is observed to occur 

much younger among Māori (Ministry of Health, 2007c).  While differences in smoking 

between Māori and non-Māori have contributed, in part, to growing disparities in 

health-related outcomes between these ethnic groups between 1981 and 1996 (Blakely, 

Tobias, Robson, Ajwani, et al., 2005; Hunt, Blakely, Woodward, & Wilson, 2005), gaps in 
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mortality between Māori and non-Māori are estimated to increase, given continuing 

trends in smoking prevalence since 1996 (Blakely, Fawcett, Hunt, & Wilson, 2006; 

Jeffreys, Stevanovic, Tobias, Lewis, et al., 2005).  

Smoking is a complex behaviour, and wide reaching policies that engage with all current 

and potential future smokers are required to reduce the overall prevalence of smoking at 

population level.  The research presented in this thesis assumes a nuanced view that 

wide reaching, incremental approaches, over multiple decades are required to 

significantly reduce the prevalence of smoking in New Zealand.  However, there are 

alternative views and approaches to how this goal (an “endgame” scenario) may be 

achieved, that are briefly acknowledged here.  Some examples of alternative scenarios 

include: a sinking lid strategy, whereby reducing smoked tobacco supply quotas are 

allocated to manufacturers and importers (Thomson, Wilson, Blakely, & Edwards, 2010); 

progressive reduction of nicotine content in tobacco (Henningfield, Benowitz, Slade, 

Houston, et al., 1998); and removing commercial incentives for tobacco supply (Borland, 

2003); to name a few.

Reducing the prevalence of smoking among Māori is a critical priority in New Zealand, 

whereby greater reductions are required amongst Māori, relative to non-Māori, in order 

to reduce widening health-related disparities associated with smoking.  Therefore any 

policies and strategies initiated to address these disparities need to consider how these 

will impact Māori relative to non-Māori.  New Zealand has made some progress in 

developing and implementing nationally directed initiatives towards Māori; however,

these have largely been directed towards adults. Consequently, evaluations of these 

initiatives have also largely focussed on the impact of these initiatives on Māori adults.  

To date, nationally directed initiatives for youth (Māori and non- Māori) have been 

focussed on population-level prevention of smoking uptake, and there is no nationally 

directed focus on cessation for this age group.  

Preventing uptake of smoking among youth is a logical focus, given plentiful research in 

this area and evidence for effective intervention options (Sowden & Arblaster, 2001; 
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Sowden & Stead, 2003; Thomas, Baker, & Lorenzetti, 2007; Thomas & Perera, 2006).  For 

example, there is strong evidence that initiatives targeted towards youth are effective at 

reducing uptake when implemented alongside wider tobacco control policies, such as 

increased taxation, mass media campaigns, restrictions on access, school-based 

education and restrictions on tobacco product labelling and promotion (Wilson, 2003).  

Furthermore, investing in prevention initiatives for this age group is arguably a more 

cost-effective option than investing in cessation initiatives (Rasch & Greiner, 2008).  

However, this is partly due to the lack of robust research on youth cessation 

interventions, which inhibits cost-effectiveness comparisons of prevention and cessation 

options to be made.  Indeed, the author’s literature searches found no studies which

specifically compare the cost-effectiveness of youth focused prevention and cessation 

interventions.

In the absence of available (and methodologically sound) evidence, it is acceptable that 

investment is made in prevention initiatives directed towards youth until further 

evidence becomes available that demonstrates cessation options to be efficacious, and 

cost-effective, amongst this age group.  However, in New Zealand, disparities in the 

smoking gradient between Māori and non-Māori are great across all age groups.  If 

modest gains could be achieved through prevention and cessation initiatives directed 

towards youth, that reduce smoking-related disparities in health among Māori relative 

to non-Māori, then this would be a significant public health outcome.  As such, 

comprehensive and effective prevention and cessation initiatives targeted towards 

youth, as part of a wider national tobacco control strategy (particularly towards Māori 

youth) are warranted and should be explored.  

To date, there has been no comprehensive, scientifically robust, New Zealand specific 

research conducted on youth quitting behaviour to inform areas where youth-specific 

policy for cessation could be developed to effectively address cessation amongst this age 

group.  Moreover, there has been limited evidence providing clear justification for why 

there is a need to explore youth cessation in New Zealand, specifically.  While youth are 

generally acknowledged as being captured as an audience within overall population 



20

level policy initiatives in this country, research specifically evaluating the effects of 

population level tobacco control, including cessation initiatives, on youth is minimal 

(Wilson, 2003).  Furthermore, there have been few cessation initiatives that have 

incorporated some level of youth-specific targeting, alongside rigorous evaluation, at a 

population level, conducted in New Zealand to date.

Research aims and questions

This research sought to study the epidemiology of youth smoking and youth smoking 

cessation in New Zealand, relative to adults, to determine whether there is a need to 

consider development of smoking cessation policy and/or a strategy specifically for 

youth.  Primarily this research focuses on youth aged 15 to 19 years; however, where 

relevant, analyses were extended to include 20 to 24 year olds to inform how smoking 

and smoking cessation behaviour occurs amongst this wider age group.  These age 

groups were selected, largely due to availability of data from the data sources selected.  

This research sought to investigate how cessation occurs amongst youth to 

appropriately inform public policy and initiatives directed towards youth cessation in 

New Zealand.  Wherever possible, data sources with adequate explanatory power have 

been used to enable robust comparisons between Māori and non-Māori to be made.  

For reasons outlined above, the term “youth” throughout this thesis encapsulates ages 

15 to 24 years, unless otherwise specified.  The “youth” category is further stratified in 

some chapters by youth (15-19 years) and young adults (20-24 years).  These categories 

are made clear in chapters where this is relevant, for example, in the literature reviews, 

which are focussed primarily on 15 to 19 year olds.  Robust data sources were 

specifically chosen for this research to allow analyses by multiple categories, with a 

focus on Māori and non-Māori comparisons.  Seven research questions were set to 

investigate the research aim, as follows:

1. Is youth smoking a public health problem in New Zealand?

2. Do youth have dependence on nicotine?

3. Do youth demonstrate motivation to quit smoking?

4. Do New Zealand youth make attempts to quit smoking?
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5. What services and support do New Zealand youth use to quit smoking, and do 

they work?

6. What further insights are needed to progress current understanding of smoking 

cessation among New Zealand youth?

7. For all the questions outlined above, what are the differences between Māori and 

non-Māori?

Thesis structure

This thesis comprises nine chapters.  Each chapter, with the exception of the 

introduction, methodology and discussion, comprise individual objectives that inform 

the overall research aims and questions.  

Chapter 1 provides some background to the overall research, highlighting New Zealand 

specific trends in smoking prevalence and major policy interventions between 1981 and 

2010.  Chapter 1 also highlights evidence for inequalities in smoking between Māori and 

non-Māori to provide context and rationale for this research.

Chapters 2 and 3 comprise two literature reviews which investigate research questions 

two and three respectively.  Chapter 2 reviews recent evidence around how nicotine 

dependence is measured, experienced, and reported among youth smokers, compared 

to adults.  Chapter 3 reviews evidence around whether youth are motivated to quit 

smoking and explores how motivators to quit smoking differ between youth and adults.  

Chapter 4 describes the research methodologies for the quantitative data sources 

analysed in chapters 5, 6 and 7.  Four robust New Zealand specific data sources were 

used to investigate research questions one to five.  Chapter 4 provides information about 

data collection, sampling and overall analysis methods for each dataset.  Specific details 

of the analysis methods used for each dataset are outlined in corresponding results 

chapters.
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Chapters 5, 6, 7, and 8 comprise four results chapters.   Chapter 5 describes the results 

from the study addressing research question one. This study uses the New Zealand 

Census of Population and Dwellings 1996 and 2006 to investigate in detail, changes

occurring among regular, ex-regular and never-regular smoker prevalence between 

youth and adults in New Zealand between 1996 and 2006. Chapter 6 presents results 

from analyses of the New Zealand Tobacco Use Survey 2006, investigating research 

questions two, three and four. The chapter describes self-reported nicotine dependence, 

motivation to quit smoking and quit attempts among New Zealand youth, relative to 

adults. Chapter 7 describes results from analysis of data from the national Quitline 

database between 2006 and 2008 and data from the Quitline evaluation in 2007 to 

investigate research questions four and five. Youth utilisation of a nationally available 

telephone Quitline service was investigated to determine the effectiveness of this service 

among New Zealand youth compared to adults.  

Chapter 8 investigates research question six, using a qualitative research methodology to 

gain methodological insights into conducting research with Māori female youth, and to 

explore information gaps highlighted in the current research literature.  In particular, 

Chapter 8 presents insights into how data gained from qualitative methods can 

complement quantitative data amongst this age (and ethnic) group.  The qualitative 

methodology used for this study is detailed within this chapter, rather than in Chapter 4.

Chapter 9 is the discussion chapter which summarises and critically discusses the 

findings of this research.  This chapter provides an overview of research, policy and 

service implications, along with conclusions and recommendations stemming from this 

research.
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Smoking in New Zealand

Population trends in cigarette smoking (1976-2008)

Long-term trends in regular smoking prevalence between 1976 and 2008 in New 

Zealand have been monitored using multiple data sources over time.  These include the 

New Zealand Census of Population and Dwellings, a national Census including two 

questions on cigarette smoking in years 1976, 1981, 1996 and 2006; the AC Nielsen 

Consumer Omnibus Surveys, conducted annually since 1983; the New Zealand Tobacco 

Use Survey 2006 and 2008 (a nationally representative survey of smoking and smoking 

behaviour); and the New Zealand Health Survey 2006/2007 (a nationally representative 

survey of health, health services and utilisation behaviours).  These data sources were 

chosen due to their large sample size,  national representative sampling, and long time 

periods covered (The Census and AC Nielsen data sources) allowing robust and 

representative population level estimates and trends to be derived.

However, there are significant limitations in using multiple data sources to portray long-

term trends.  For instance, each data source is not strictly comparable to one another, 

due to methodological differences in sampling, recruitment, response rates and analysis.  

Furthermore, despite achieving large sample sizes in the population overall, 

stratification by multiple categories is often limited due to small numbers within strata, 

especially among certain population groups such as Māori and Pacific peoples, where

population sizes are smaller.  Therefore these prevalence data may have more limited 

validity for specific population groups.  

Despite these limitations, these data provide an overview of how the prevalence of 

smoking has changed in New Zealand over time.  Furthermore, data on long-term 

trends allow changes in prevalence in response to national level tobacco control 

initiatives to be assessed.  Figure 1 presents the prevalence of regular smoking among 

adults aged 15+ years in New Zealand between 1976 and 2008.  Larger decreases were 

noted throughout the 1980s and the early 1990s.  The prevalence of smoking remained 

fairly stable between 1992 and 2003 and larger decreases were noted between 2003 and 
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2008.  It may be likely that the trends presented in the figure below were influenced by 

the use of different data sources to monitor smoking trends during this time and should 

be interpreted with some caution.  

Figure 1:  Prevalence of smoking in New Zealand 15+ years (1976-2008)

Notes: 
1. Data for 1976 and 1981 sourced from the New Zealand Census of Population and Dwellings 1976 and 1981 

(Statistics New Zealand, 1976, 1981);
2. Data from 1983 to 2005 sourced from AC Nielsen Ltd. in Tobacco Facts 2006 (Ministry of Health, 2006b);
3. Data for 2006 sourced from New Zealand Tobacco Use Survey 2006 (Ministry of Health, 2007c);
4. Data for 2007 sourced from the New Zealand Health Survey 2006/2007 (Ministry of Health, 2008b);
5. Data for 2008 sourced from the New Zealand Tobacco Use Survey 2008 (Ministry of Health, 2009).

Inequalities in cigarette smoking (1976-2008)

Smoking in New Zealand is patterned by lower socio-economic status.  The prevalence 

of smoking increases with lower income, lower levels of educational achievement and 

higher unemployment rates (Hill, Blakely, Fawcett, & Howden-Chapman, 2005).  Socio-

economic factors, along with smoking, are disproportionately represented among Māori 

and can be traced back to loss of land and resources from colonisation of New Zealand 

in the early 1800s (Blakely, Fawcett, Hunt, & Wilson, 2006; Gracey & King, 2009; King, 

2003).  Māori also experience differential access to health services and quality of 
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healthcare received compared to non-Māori, which along with unequal distribution of 

socio-economic resources, contributes to ongoing disparities in mortality (Blakely, 

Fawcett, Hunt, & Wilson, 2006; Cormack, Robson, Purdie, Ratima, et al., 2005; Hunt, 

Blakely, Woodward, & Wilson, 2005; Jeffreys, Stevanovic, Tobias, Lewis, et al., 2005).  

Figure 2 presents the prevalence of smoking in New Zealand between 1976 and 2008, by 

ethnic group.  The figure illustrates clear disparities in the prevalence of smoking by 

ethnic group, highlighting the significantly higher prevalence of smoking among Māori, 

compared to non-Māori ethnic groups.  The prevalence of smoking decreased overall by 

at least 10 percentage points (absolute percentage) among Māori and European/Other 

ethnic groups during this time.  Long-term trends for smoking prevalence among Pacific 

ethnic groups demonstrated minimal decreases overall.  The prevalence of smoking 

among Māori was at least 10% higher (absolute percentage) than Pacific peoples and at 

least 20% higher (absolute percentage) than European/Other ethnic groups, in 2008.

Figure 2:  Prevalence of smoking in New Zealand 15+ years, by ethnic group (1976-2008)
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Notes: 
1. Data for 1976 and 1981 sourced from the New Zealand Census of Population and Dwellings 1976 and 1981 

(Statistics New Zealand, 1976, 1981);
2. Data from 1983 to 2005 sourced from AC Nielsen Ltd. in Tobacco Facts 2006 (Ministry of Health, 2006b);
3. Data for 2006 sourced from New Zealand Tobacco Use Survey 2006 (Ministry of Health, 2007c);
4. Data for 2007 sourced from the New Zealand Health Survey 2006/2007 (Ministry of Health, 2008b);
5. Data for 2008 sourced from the New Zealand Tobacco Use Survey 2008 (Ministry of Health, 2009).
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Youth trends in cigarette smoking (1976-2005)

Similar to adults, youth smoking in New Zealand has been monitored using a variety of 

data sources, including the sources outlined above.  However, data from these sources 

are rarely analysed in detail for youth age groups.  Additional data sources that measure 

smoking, smoking behaviour and peripheral risk factors associated with smoking, 

specific to youth, include: the Year 10 Snapshot Survey; the Year 10 in-depth Survey; 

and the Global Youth Tobacco Survey.  All three surveys are part of the New Zealand 

Youth Tobacco Monitor, surveying 14 and 15 year olds recruited through secondary 

schools, and are administered at varying frequencies, using different methodologies

(Health Sponsorship Council, 2010).  Other, more general surveys of youth health, 

lifestyle, and behaviours, include Youth 2000, administered in 2000 and in 2007, 

surveying 12 to 18 year olds (University of Auckland, 2000).  The Youth 2000 and 2007

surveys comprised small components of youth smoking prevalence and smoking 

behaviour.  Further information on individual survey questionnaires, methodologies, 

and frequency of administration are detailed in technical survey documentation and can 

be read elsewhere (Health Sponsorship Council, 2008; Paynter, 2007).  

Strengths of these surveys include that they are youth specific and provide useful 

measures of smoking behaviour alongside wider factors associated with smoking in 

New Zealand.  Moreover, the Year 10 Snapshot, recruits robust samples of youth 

annually, enabling analyses across multiple categories, including by ethnic group.  

However, there are limitations to this suite of surveys that restricts the ability to derive a 

complete picture of youth smoking, and cessation, in New Zealand.  Firstly, only one 

survey (the Year 10 in-depth) measures quit attempts and quitting behaviour among 

youth, and sample numbers were too small to enable robust analyses of quitting 

behaviour, by ethnic group to be made.  Secondly, the surveys that fall under the Youth 

Tobacco Monitor survey mainly 14 and 15 year olds (Year 10 students), which confines 

analyses to these ages only.  To date, there is little information available on very young 

youth (9 to 13 years) and older youth (16 to 24 years), in relation to smoking, initiation 

and cessation, in New Zealand.  
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Figure 3 presents long-term trends in the prevalence of smoking among youth aged 15 

to 24 years between 1976 and 2006.  Data in Figure 3 were derived from the same 

combination of data sources noted above for consistency, to provide the reader with 

comparable information to that presented for adults (aged 15+ years).  The figure 

highlights three things, the first is the high smoking prevalence among this age group, 

particularly throughout the 1980s and 1990s.  The second is that the prevalence of 

smoking in this age group has not decreased greatly overall, remaining above 35% 

among females and just below 25% among males.  Thirdly, the figure highlights clear 

differences by gender in smoking prevalence, with the prevalence of smoking among 

youth and young adult females notably higher than among males for most years.  

Figure 3:  Prevalence of smoking in New Zealanders aged between 15 to 24 years, by gender 
(1976-2008)

Notes: 
1. Data for 1976 and 1981 sourced from the New Zealand Census of Population and Dwellings 1976 and 1981 

(Statistics New Zealand, 1976, 1981);
2. Data from 1983 to 2005 sourced from AC Nielsen Ltd. in Tobacco Facts 2006 (Ministry of Health, 2006b);
3. Data from 2005 onwards are not presented in the figure due to changes in age group stratification after this 

year.  This is discussed above.
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Data are not presented for years 2006, 2007 and 2008 for this age group, due to 

differences in age group stratification since 2005 for these trends.  Data since 2005 

reported smoking prevalence for 15-19 years and for 20-24 years, rather than 15-24 years.  

Data from the New Zealand Tobacco Use Survey for 2006 is analysed in detail in this 

research for this age group, and will be presented in Chapters to follow.  Smoking 

prevalence data for 2008 were: 15-19 years, 19.8% (male), 22.0% (female); 20-24 years, 

28.3% (male), 33.0% (female) (Ministry of Health, 2009).  The clear differences in 

smoking prevalence between these age groups suggest that 15-19 years is a period in 

which significant smoking uptake occurs.  This point is investigated in detail, in Study 

One (Chapter 5). 

National tobacco control initiatives (1981-2010)

Tobacco control in New Zealand has evolved from consisting of largely ‘low-level, 

moral-based’ government interventions, to increasingly becoming informed by 

evidence-based policy, with some strategic vision (Wilson & Thomson, 1997).  

Identifying tobacco control initiatives provides some insight into changes in smoking 

prevalence over time.  Several comprehensive reviews have been conducted around 

major tobacco control initiatives in New Zealand (Hill, Blakely, & Howden-Chapman, 

2003; Laugesen & Swinburn, 2000; Wilson, 2003, 2007; Wilson, Thomson, Edwards, 

Wilson, et al., 2008).

The reviews highlighted reductions in smoking prevalence (and consumption) between 

1981 and 1996.  These reductions were likely attributable to mainstream tobacco control 

initiatives targeted towards the population during this time.  However, tobacco control 

initiatives during this time were noted to be more effective for more socio-economically 

advantaged population groups. As a consequence, reductions in prevalence and 

consumption did not occur to as great an extent among less socio-economically 

advantaged population groups (Hill, Blakely, & Howden-Chapman, 2003).  However, 

the authors of this review noted that initiatives focussed towards Māori, and less 

disadvantaged groups were beginning to be implemented at the time of the review and 
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could have some impact on driving reductions in the smoking gradient between Māori 

and non-Māori in future.  The other reviews outlined evidence for major tobacco control 

interventions implemented in New Zealand, focussing firstly on the evidence base for 

each intervention, followed by New Zealand specific evidence.  Findings from these 

reviews, in relation to the initiatives presented in Table 1 are discussed further in the text 

below.

Table 1 presents major tobacco control interventions by year from 1981 to 2010, 

alongside national figures for regular smoking prevalence and total tobacco 

consumption, per capita.  While this research does not investigate tobacco consumption 

specifically and focuses more on smoking prevalence, initiation and cessation, there are 

two important points in relation to tobacco consumption in New Zealand that should be 

noted. Firstly, a high proportion of smokers in New Zealand (61%) overall, smoke roll-

your-own cigarettes, compared to tailor-made cigarettes (Ministry of Health, 2009, 

2010b) and secondly, higher proportions of Māori, male and youth smokers in New 

Zealand consume roll-your-own tobacco, compared to non-Māori, female and older age 

groups (Li, Grigg, Weerasekera, & Yeh, 2010; Young, Wilson, Borland, Edwards, et al., 

2010).  These associations are thought to likely have some association with price, as roll-

your-own tobacco is cheaper, and level of titration, allowing finer control over nicotine 

dose, given evidence that smokers who consume roll-your-own cigarettes demonstrate 

lower socio-economic status and higher levels of nicotine dependence (Young, Borland, 

Hammond, Cummings, et al., 2006).  



30

Table 1:  Major tobacco control interventions, total cigarettes and cigarette equivalents available 
for consumption annually, per capita (15+ years), and regular smoker prevalence (15+ years) 
from 1981 to 2010.

Year Tobacco control interventions

Consump-
tion (cig. 

equivalents per 

adult)

Prevalence 
(%)

1981 2905 36.0

1982 2832 32.0

1983 2769 33.0

1984 2779 32.0

1985 2493 30.0

1986  Tax - increase in tobacco tax (above CPI).

 Mass media campaign - Smoke-free Week.

2304 30.0

1987 2327 30.0

1988  Tax - increase in tobacco tax.

 Legislation - compulsory health warnings on tobacco products.
2317 29.0

 Legislation - tobacco sales restricted to those over 16 years of age.

 Mass media campaign - “Kick it in the butt”

-

1989  Tax - increase in tobacco tax.

 Mass media campaign - “Kick it in the butt”

1877 27.0

1990  Mass media campaign - “Kick it in the butt”

 Legislation - Smoke-free Environments Act (1990):
1971 28.0

 smoking ban in offices, public areas, restaurants;

 prohibition of tobacco advertising (phased in over next five years).

1991  Tax - increase in tobacco tax.

 Mass media campaign – The Cancer Society of New Zealand Smoke-free 

Youth Campaign

1738 26.0

1992 1560 27.0

1993 1527 27.0

1994 1470 27.0

1995 1474 27.0

1996  Mass media campaign - “Why start?” targeted towards youth (and to some 

extent pregnant women).

 Mass media campaign - World Smoke-free Day (first national celebration).

1511 26.0

1997  Mass media campaign - “Why start?” targeted towards youth. 1444 26.0

1998  Mass media campaign - “Why start?” targeted towards youth.

 Tax - tax increase of 15% on tobacco products.
1377 25.0

1999  Service – launch of national Quitline service. 

 Service – launch of Aukati Kai Paipa, a 2-year pilot cessation programme 

developed by Māori, for Māori

1312 26.0
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Year Tobacco control interventions

Consump-
tion (cig. 

equivalents per 

adult)

Prevalence 
(%)

 Mass media campaign – “Quit/Me Mutu” and “it’s about whānau” campaigns 

launched. 

 Guidelines – first edition of Guidelines for Smoking Cessation published.

2000  Service – subsidised nicotine patches and gum available through the Quitline

and authorised community providers via Quitcards. 

 Mass media campaign – “Quit/Me Mutu” and “it’s about whānau”

 Tax – tax increase of 10% on tailor-made cigarettes.

1352 25.0

2001  Mass media campaign – “Quit/Me Mutu” and “it’s about whānau” 1136 25.0

2002  Mass media campaign – “Quit/Me Mutu” and “it’s about whānau” 

 Guidelines – second edition of Guidelines for Smoking Cessation published
1187 25.0

2003  Mass media campaign – “Quit/Me Mutu” and “it’s about whānau” 

 Policy – agreement reached on the Framework Convention on Tobacco Control 

(FCTC), the world’s first public health treaty designed to reduce the health and 

economic effects of tobacco. 
 Policy – development and distribution of the National Māori Tobacco Control 

Strategy 2003–2007 and accompanying action plans. 

 Legislation – Smoke-free Environments Amendment Act (2003), amending the 

Smoke-free Environments Act (1990) to:

 ban sales of tobacco products to anyone under 18 years;

 ban sales of cigarettes in packs of less than 20;

 ban free giveaways of tobacco;

 clarify the regulatory powers of the Act to limit harmful constituents in tobacco 

products;

 ban incentives to retailers to promote tobacco products;

 reduce size of in-shop tobacco advertising.

1014 25.0

2004  Mass media campaign – “Quit/Me Mutu” and “it’s about whānau” 

 Legislation – all buildings and grounds of schools and early childhood centres 

required to be smoke free (implementation of the 2003 legislation). 

 Legislation – all licensed premises (bars, restaurants, cafés, sports clubs, 

casinos) and other workplaces (including offices, factories, warehouses, work 

canteens and ‘smoko’ rooms) become smoke-free indoors in New Zealand. 

 Policy – New Zealand ratifies FCTC, making the conventions and protocols 

outlined in the document legally binding.

999 23.0

2005 1033 23.5

2006
 Mass media campaign – “Reality TV” Quitline smoking campaign launched.

 Mass media campaign – “Smoke-free homes and cars” campaigns launched.

1016 20.7
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Year Tobacco control interventions

Consump-
tion (cig. 

equivalents per 

adult)

Prevalence 
(%)

2007  Guidelines – third New Zealand Smoking Cessation Guidelines published. 1003 19.9

2008  Legislation – new pictorial health warnings on cigarette packs implemented, 

requiring 30 percent of the front and 90 percent of the back of cigarette packets 

to be covered by the warnings.

 Mass media campaign – “Smoking Not Our Future” targeted towards youth 

launched.

 Policy – Framework for Smoking cessation training in New Zealand published. 

 Mass media campaign – the “Adrian Series” (on throat cancer) advertising 

campaign launched. 

 Mass media campaign – “Māori killers” campaign launched, aimed at Māori. 

 Service – TXT2QUIT service launched by the Quit Group, targeted towards 

younger age groups.

1005 21.0

2009  Policy – Implementing the ABC approach for smoking cessation framework and 

work programme published. 

 Mass media campaign – “Smoking kills” campaign launched.  

 Service – NRT becomes available on prescription and on Quitcard

956 -

2010  Tax – tax increase of 10% on manufactured tobacco products (and planned 

increased for 2011 and 2012) along with partial equalisation of the tax on RYO 

which had a 24% tax increase.

- *

Notes:
1. – represent data unavailability;
2. European/Other ethnic groups do not include Pacific peoples.  Data categorised by European/Other were 

available more often, compared to non-Māori and were chosen as ethnic group comparators to illustrate 
differences in smoking prevalence, compared to Māori, for consistency;

3. Analysis of ethnic group may be analysed as a prioritised variable (where the respondent is counted once only) 
or as a total response variable (where the respondent may be counted a numerous times depending on 
identification of ethnic group).  These differences are not accounted for in this table; however should be noted, 
as differences in analysis can influence prevalence figures, by ethnic group.

Since 1996, there have been several significant tobacco control initiatives implemented, 

including legislation, policy, mass media campaigns, national cessation services, and tax 

increases.  Key pieces of legislation included the Smoke-free Environments Amendment 

Act (2003), restricting cigarette sales to anyone under 18 years, banning incentives to 

retailers to promote tobacco, restricting retailer advertising etc; legislation requiring all 

school grounds to be smoke-free; banning smoking in indoor public places; and the 

introduction of new pictorial health warnings on cigarette packs.  
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Three separate tax increases above Consumer Price Index (CPI) on tobacco products 

were also implemented during this time: in 1998 (all tobacco products), 2000 (tailor 

made cigarettes only) and 2010 (all tobacco products, but higher on roll-your-own 

tobacco products).  There is strong international and New Zealand specific evidence that 

increasing taxes on tobacco products is an effective way to reduce smoking prevalence, 

exposure to second-hand smoke and consumption among youth and adults (Hopkins, 

Briss, Ricard, Husten, et al., 2001; Wilson, 2003).  Moreover, increasing taxes on tobacco 

products is an effective way to reduce smoking uptake and to encourage smoking 

cessation (Jha & Chaloupka, 1999; Wilson, 2003).  In New Zealand, there is clear 

evidence to indicate that tobacco tax increases result in large reductions in tobacco 

consumption and sales, but smaller reductions in smoking prevalence(Thomson, O'Dea, 

Wilson, Reid, et al., 2000).  However, social welfare issues through financial hardship 

have been highlighted as being a potential issue, particularly among people from low 

socio-economic households who do not quit or cut down after a tax increase (Thomson, 

Wilson, O'Dea, Reid, et al., 2002; Wilson, Thomson, Tobias, & Blakely, 2004).  

Several mass media campaigns have been implemented since 1996.  Campaigns directed 

towards youth aged between 12 and 16 years included the “Why start” and “Smoking -

not our future” campaigns, targeted towards preventing smoking uptake among youth.  

These campaigns were conducted on very small budgets and were therefore very small.  

The “Smoking – Not Our Future” campaign integrates into sponsorships through 

signage, competitions, viral games and smoke-free sponsorship of youth oriented music 

events like the Big Day Out, Smoke-free Rockquest, Homegrown 09 and Smoke-free 

Pacifica Beats (Health Sponsorship Council, 2007).  Campaigns directed towards 

encouraging quit attempts included “Quit me Mutu”, “It’s about whānau” and the 

Quitline reality series, stimulating phone calls to the Quitline, via inclusion of the free 

phone number.  Campaigns directed towards reducing exposure to second-hand smoke 

included “smoke-free homes” and “smoke-free cars”, some which also included the 

Quitline free phone number.  Campaigns which were focussed towards Māori included 

the “It’s about whānau” and the “Māori killers” campaign, to prevent smoking uptake 

and encourage quit attempts specifically among Māori.  More general campaigns 
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directed at reducing smoking uptake and increasing quit attempts, included World 

Smoke-free Day initiatives; “Smoking kills”, a more general campaign aimed at 

increasing awareness of the risks of smoking; and the “Adrian series”, following a man 

suffering from throat cancer due to smoking, launched alongside implementation of 

graphic warnings on cigarette packets.  

There is good evidence that mass media campaigns are effective for reducing smoking 

initiation and at encouraging cessation, when delivered alongside other tobacco control 

interventions, such as legislation, tax increases and service implementation (Sowden & 

Arblaster, 2001; Wilson, 2003).  New Zealand specific evidence indicates that certain 

mass media campaigns, particularly television advertisements with the Quitline free 

phone number clearly visible, stimulate increased caller numbers immediately after the 

advertisement is aired (Wilson, Grigg, Graham, & Cameron, 2005).  Furthermore, mass 

media campaigns such as “It’s about whānau” are directed to a Māori audience, and 

there is good evidence for recall and message salience among this ethnic group (Grigg, 

Waa, & Bradbrook, 2008).  

A number of national cessation policies were implemented through frameworks and 

guidelines since 1996.  Firstly, review of the New Zealand Smoking Cessation 

Guidelines provided a comprehensive collation of evidence and guidance for effective 

smoking cessation initiatives, tools and products to aid quitting attempts.  These 

guidelines were implemented through cessation training frameworks and the ABC 

guide to smoking cessation, promoting health practitioners to ask, provide brief advice 

and referral to a cessation provider, or support.  These policies have been implemented 

nationally and regionally, with particular targeting of Māori and pregnant populations.  

However, while the cessation guidelines provided some recommendations for use of 

products such as nicotine replacement therapy (NRT) for youth populations, 

frameworks and policies stemming from these do not address youth as a population 

specifically.  Furthermore, national cessation services such as the Quitline launched 

since 1996 are targeted towards middle aged smokers and technologies specifically 

aimed towards youth, such as SMS “TXT to Quit” (launched in June 2008) campaigns 
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have only just begun to be implemented in the last few years.  Youth utilisation of 

nationally available services like the Quitline will be revisited in study 3 (Chapter 7).

As outlined above, there has been no comprehensive New Zealand specific research 

conducted on youth quitting behaviour, to date.  This is a key information gap and there 

is a need to consider whether cessation should be addressed in this age group, given 

smoking-related disparities and gaps in age of initiation between Māori and non-Māori.  

New Zealand specific evidence around youth smoking, and cessation behaviour, that 

allows robust analyses by ethnic group (Māori and non-Māori) to be made, is needed to 

inform the extent to which youth smoking is a problem in New Zealand.  Moreover, 

robust information about cessation behaviour among youth is needed to inform how 

future research and policy could effectively direct resources towards developing and 

implementing effective cessation services for this age group, with a view to reducing the 

contribution of smoking to health between Māori and non-Māori.
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Chapter 2 – What is the evidence for nicotine dependence 

among youth: A review

Introduction

The concept of nicotine dependence is made up of core constructs that include 

neurobiological (including physiological), behavioural and psychological components.  

Models commonly used to understand nicotine dependence in the past have included 

neurobiological, classic learning, cognitive, social learning and social factor models, each 

based on grounded theory.  This chapter does not attempt to outline or review the full 

array of theories or models used to explain current understanding of nicotine 

dependence as thorough reviews have previously been completed in this area of 

research and can be found elsewhere (Cohen, McChargue, Cortez-Garland, Prensky, et 

al., 2003; Ray, Schnoll, & Lerman, 2009; Shadel, Shiffman, Niaura, Nichter, et al., 2000).  

Rather, this chapter draws on previous reviews and recent research to review how 

nicotine dependence is measured and experienced among youth.  A brief summary of 

the neurobiology and concept of nicotine dependence is presented below.

Neurobiology of nicotine dependence

Nicotine is a substrate that diffuses rapidly into the brain where it binds to nicotinic 

acetylcholine receptors, activating ligand-gated ion channels.  Nicotinic acetylcholine 

receptors are composed of alpha and beta subunits and nicotine has higher affinity for 

certain receptor sub-types over others (Benowitz, 2008).  The effect of nicotine in the 

brain is mediated by the release of various neurotransmitters including norepinephrine,  

serotonin, y-aminobutyric acid, glutamate and endorphins.  The presence of beta-2 

subunits on an acetylcholine receptor are vital for dopamine release and the rewarding 

effects of nicotine. The presence of alpha-3 and beta-4 subtypes are believed to mediate 

cardiovascular effects of nicotine and the presence of alpha-7 subunits are believed to be 

involved in facilitating learning and sensory association (Benowitz, 2008; Ray, et al., 

2009).
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The release of dopamine in certain neural pathways is strongly associated with reward 

and reinforcing behaviour commonly observed with addictive behaviours like alcohol 

abuse and drug taking (Volkow, Fowler, & Wang, 2002; Volkow, Fowler, Wang, 

Swanson, et al., 2007).  While nicotinic receptors are scattered throughout the brain, they 

are particularly concentrated in areas of the mesolimbic system, acting on neurons in the 

ventral tegmental area (VTA) to enhance dopamine release in the nucleus accumbens 

(NAcc).  Tolerance to nicotine is thought to develop through chronic exposure, whereby 

receptor desensitisation and increases in the expression of nicotine receptors is observed.  

This results in reduced physiological effects from previous doses of nicotine and is 

thought to lead to an increase in cigarette consumption over time.  Withdrawal 

symptoms occur when a smoker has been deprived from exposure to nicotine for a 

period of time.  This period of deprivation differs between people and results in a well 

documented range of symptoms such as decreased heart rate, anxiety, frustration, 

irritability, restlessness, difficulty concentrating and changes in appetite (Benowitz, 

1992; Benowitz, 2008).  

Neuroimaging technologies such as positron emission tomography (PET), functional 

magnetic resonance imaging (fMRI) and single photon emission computed tomography 

(SPECT) have been used to study the effect of nicotine on the human brain (McClernon 

& Gilbert, 2004).  Operant and classical conditioning models, mainly through animal 

studies, have been used to understand the reinforcing effects of nicotine on behaviour 

(Hendry & Rosecrans, 1982; Rose & Levin, 1991).  These technologies and behavioural 

models have also been used to study the effect of nicotine dependence treatment on the 

human brain (Ray, Loughead, Wang, Detre, et al., 2008), though it is arguable how 

findings from animal models may be usefully applied to human behaviour.  More 

recently, genetic studies have provided valuable information around the contribution of 

genetics, in particular the contribution of certain genes and alleles, to the development 

and maintenance of nicotine dependence (Davies & Soundy, 2009; Li, 2006).  

Collectively, this research has contributed valuable information towards the overall 

neurobiological understanding of nicotine dependence.  
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The conceptual foundation of nicotine dependence

The conceptual foundation of nicotine dependence has been informed through the use of 

instruments that explore selective components of substance dependence as a syndrome.  

This multi-component, syndromal concept of nicotine dependence has served as a 

foundation for much of the research performed in this area (Edwards & Gross, 1976).  

However, instruments based on these syndromal concepts have largely been developed 

and tested for use among adults, and as such, our understanding of nicotine dependence 

is largely based on adult experiences of nicotine dependence, not youth.  Ten constructs 

of nicotine dependence have previously been posited (Shadel, et al., 2000), and are 

outlined in Table 2.

Table 2: Core conceptual features of nicotine dependence
1. Dose-dependence – psychoactive substances can have dose dependent effects;
2. Positive reinforcement – psychoactive substances can act as positive reinforces;
3. Repeated exposure – repeated exposures are necessary for dependence to develop;
4. Tolerance – tolerance develops in response to effects of psychoactive substances;
5. Withdrawal – features of withdrawal appear upon abstinence from psychoactive 

substance use;
6. Craving – craving can characterise and motivate psychoactive substance use;
7. Compulsive use – compulsive use of a psychoactive substance is a behavioural marker 

of dependence;
8. Chronic use – dependence is a chronic condition;
9. Ambivalence – ambivalence about psychoactive substance use develops;
10. Affect management – psychoactive substances are used to manage negative affect and 

stress.
Notes: adapted from (Shadel, et al., 2000)

Using instruments derived from adult based conceptual foundations to measure nicotine 

dependence among youth has certain limitations.  For instance, it assumes that nicotine 

dependence and the constructs that form nicotine dependence are experienced among 

youth in the same way that they are experienced among adults.  Youth are likely to have 

shorter smoking histories than adults, by virtue of age, though this is debatable for 

certain youth among whom smoking initiation occurs very early.  As such, there are 

likely to be distinctions between the development of nicotine dependence and the 
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experience of nicotine dependence once established, between adults and youth.  These 

distinctions are currently not well understood.  Examining youth could provide more 

appropriate information around the development of nicotine dependence and 

elementary differences in the experience of nicotine dependence.

The need to better understand how nicotine dependence is experienced among youth 

and how this differs to adults, if at all, has been highlighted.  In 2000, an array of articles 

reviewing the literature around nicotine dependence and youth was published.  The 

reviews covered three areas of literature: the nature of adolescent nicotine dependence 

(Shadel, et al., 2000), instruments and approaches to measure nicotine dependence 

among youth (Colby, Tiffany, Shiffman, & Niaura, 2000a) and evidence of the existence 

of nicotine dependence among youth (Colby, Tiffany, Shiffman, & Niaura, 2000b).  In 

particular, these reviews highlighted how the use of adult derived concepts and 

instruments to measure nicotine dependence among youth has contributed, in part, to 

limitations in a complete understanding of how nicotine dependence is experienced 

among youth.  

Key information gaps highlighted in these reviews included the need to derive a better 

understanding of the course of nicotine dependence onset, including sequence, 

trajectory and length, and improvements in the utility of instruments to measure 

nicotine dependence (and varying levels of severity) among youth compared to adults.  

In addition, the reviews highlighted the lack of a theoretically derived, gold-standard

measure of nicotine dependence, for adults and youth, thereby limiting the ability to 

evaluate the validity and performance of these measures.  In order to overcome some of 

these limitations, the authors considered and proposed a research agenda to fill key 

information gaps in the area of adolescent nicotine dependence.  The collective proposed 

research agenda from all three reviews is summarised in Table 3.

Table 3:  Overview of research agenda proposed in the year 2000 reviews.  
1. Understanding 

conceptual features of 
nicotine dependence 
among youth 

Further research is needed around whether the conceptual 
nature of nicotine dependence, as experienced by adults, is 
experienced similarly among youth. 
Key questions:
 Are the features of nicotine dependence the same between 
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youth and adults? 
 Do youth demonstrate prodromal indicators that predict the 

onset of core nicotine dependence features? 
 Are nicotine dependence subtypes evident among youth? 
 How is the construct of craving experienced among youth?  
 Which features of nicotine dependence are stable over 

time?
2. Assessing order of  

feature onset
Further research is needed to understand the course of nicotine 
dependence during early stages of tobacco use.
Key questions:
 Is there a sequence and order of feature onset?
 Is there a causal chain?
 Is there a common trajectory of feature onset and 

maintenance?
3. Investigating 

associations between 
individual features

Further research is needed around how features of nicotine 
dependence relate to each other during the course of 
development. 
Key questions:
 What level of chronic and/or repeated exposure is needed 

for nicotine dependence to be established?
 Are thresholds for onset of nicotine dependence evident?
 What are some positive reinforcers that determine this 

threshold?
4. Extension of  current 

syndromal conceptual 
model

Extension of the syndromal model of dependence is needed.  
There is a need to investigate the pathways of onset and 
maintenance of nicotine dependence.
Key questions:
 Are multiple pathways of nicotine dependence onset 

evident?
 What factors determine sequence and trajectory changes?
 Are developmental features of nicotine dependence distinct 

from established features?
 What other features are evident among youth?

5. Measures selection 
and enhancement 

Direct comparison of existing measures of nicotine dependence 
among youth is needed.  There is a need to examine validity, 
test-retest reliability among youth and validate these measures 
using physiological tests.

6. Measures 
development

Inquiry beyond existing measures of nicotine dependence to 
explore youth specific constructs is needed.  This includes the 
use of qualitative research methodologies to design and trial 
psychometric tools to capture nicotine dependence constructs, 
as relevant to youth.  Consideration of co-morbidity with other 
disorders, including depression and multiple substance use is 
also needed.

7. Cultural 
considerations

Meaningful inquiry is needed to determine the significance of 
culture and how it characterises substance use and consequent 
development (and maintenance) of nicotine dependence.

Notes: Collated information from year 2000 reviews (Colby, et al., 2000a; Colby, et al., 2000b; Shadel, et al., 2000).
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Chapter objectives

This chapter reports findings from a systematic review of recent evidence (since May 

2000) on the performance of measures and the experience of nicotine dependence as 

experienced and reported by youth smokers aged 15 to 19 years compared to adults.  

Thus this chapter seeks to answer four questions: 

1. How is nicotine dependence measured among youth?

2. What are the features of nicotine dependence and its development commonly 

reported by youth?

3. Is nicotine dependence experienced differently among youth compared to 

adults?

4. For all the questions outlined above, what are the differences between Māori and 

non-Māori?
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Methods

1. Databases

A systematic search using the following databases was conducted between October 2007 

and February 2010:

 The Cochrane library “tobacco addiction” group – http://www.cochrane.org;

 PubMed;

 Ovid – Medline;

 Ovid – Embase;

 Ovid – Psych-info;

 Science direct – health sciences and life sciences; and

 Scopus.

Key domains used for searches were utilised individually first and then in combination 

with key words, outlined as follows: 

Domain words:

 Nicotine dependence OR nicotine addiction OR nicotine withdrawal; AND

 Youth OR adolescent OR adolescence; AND

 Key words:

 Definition OR theory; OR

 Measure OR measurement; OR

 Instrument OR diagnostic tool; OR

 Question OR scale

Reference lists from journal articles that fitted the inclusion criteria were examined to 

identify additional articles missed in the database searches.  An email to four key 

http://www.cochrane.org
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experts1 in the field was also sent to identify whether any key articles were missing from 

the overall list of references.  No additional references, that satisfied the inclusion

criteria outlined below, were identified through this process.

2. Search engines and key websites

The combinations of domain and key words outlined above were searched for using the 

Google and Google Scholar search engines to identify any websites and/or un-

published articles missed.  The following websites were searched for current and 

upcoming research fitting the inclusion criteria:

1. Health Scotland - http://www.healthscotland.com

2. NHS UK – http://www.nhs.uk

3. ASH Scotland - http://www.ashscotland.org.uk

4. Youth Tobacco Cessation Collaborative - http://www.youthtobaccocessation.org

5. ASH New Zealand – http://www.ash.org.nz

6. HSC New Zealand – http://www.hsc.org.nz

7. Ministry of Health New Zealand – http://www.moh.govt.nz

8. Global Tobacco Research Network - http://www.tobaccoresearch.net

3. Inclusion and exclusion criteria 

Given that a thorough review of approaches and instruments measuring nicotine 

dependence among youth was conducted in 2000 (Colby, et al., 2000a; Colby, et al., 

2000b; Shadel, et al., 2000), only published reviews and research articles, in English, from 

May 2000 onwards were included in the search strategy.  Articles that specifically 

focussed on youth aged 15 to 19 years were included.  However studies were also 

considered if the article distinguished analyses between youth and adult age groups.  

Studies that included brief self-report measures in population based surveys were only 

                                               
1 The experts were: Professor Steve Sussman from Keck School of Medicine, University of 

Southern California; Doctor Jennifer O’Loughlin from University of Montreal; Associate 
Professor Suzanne Colby from Brown University and Professor Denise Kandel from 
University of Columbia.  One expert declined the request (Denise Kandel) and the other three 
provided some article suggestions.  

http://www.healthscotland.com/
http://www.nhs.uk/
http://www.ashscotland.org.uk/
http://www.youthtobaccocessation.org/
http://www.ash.org.nz/
http://www.hsc.org.nz/
http://www.moh.govt.nz/
http://www.tobaccoresearch.net/
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included where investigation of nicotine dependence was a key investigatory variable.  

Inclusion criteria were kept relatively broad and are outlined as follows:

 Study assessed nicotine dependence among youth or young adults;

 No study design was excluded;

 Studies that specified nicotine dependence as an outcome factor of investigation 

were included;

 Studies where a clear definition for nicotine dependence was specified were 

included;

 Studies where the instrument(s) or measures used to measure nicotine dependence 

was specified were included;

 Studies that utilised interventions to change level of nicotine dependence were 

included if the instruments used were clearly specified and if nicotine dependence 

was measured before and after the intervention.  

 Studies that focussed on wider substances, but included tobacco smoking were 

excluded;

 Conference abstracts, posters and letters were excluded. 

Two New Zealand specific studies were included though they did not strictly fit the 

inclusion criteria.  The first study (Stanton, 1995) was conducted in 1995 and was outside 

the inclusion criteria time frame and the second study did not strictly distinguish 

analyses between youth and adults (Marie, Fergusson, & Boden, 2010).  However, both 

studies were conducted using data generated in New Zealand and are included to 

provide contextual information, given the emphasis of this thesis on the New Zealand 

experience.
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Results

Between May 2000 and December 2010, 59 articles were identified that investigated 

nicotine dependence among youth.

Findings from the review of literature in this chapter are organised in three broad 

sections.  The first section provides a descriptive overview of the instruments used to 

measure nicotine dependence among youth.  The second section provides an assessment 

of performance measures such as validity and reliability for these instruments.  The 

third section describes findings about nicotine dependence and its development among 

youth.  

Descriptive overview of instruments

1. Quantitative instruments

The following section outlines formal diagnostic and brief self-report instruments used 

to measure nicotine dependence among youth, based on the literature reviewed.  Each 

instrument, and their recommended assessment processes are outlined.  The articles, 

year of publication and instruments used to measure nicotine dependence among youth 

are outlined in Table 4.

Table 4: Instruments used to measure nicotine dependence in articles reviewed

Author Year DSM-IV ICD-10 HONC mFTQ/FTQ FTND NDSS Other QUAL
Audrain-McGovern 2007 
Bagot 2007 
Bailey 2009 
Clark 2005  
Clemente 2003 
Cohen 2002   
Costello 2007 
de Leeuw 2009 
Dierker 2007 
Dierker 2010 
Difranza 2002 
Difranza 2002 
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Author Year DSM-IV ICD-10 HONC mFTQ/FTQ FTND NDSS Other QUAL
Difranza 2009 AOSS
Doubeni 2010 
Etter 2005 
Gervais 2006 
Guo 2010  
Horn 2003 
Hu 2008 
Johnson 2003 
Johnson 2005 DTDS
Kandel 2005  
Kandel 2007 
Kandel 2009 
Karp 2005 
Karp 2006 
Kleinjan 2010  
Leeman 2010 
Lu 2009  DTDS
MacPherson 2008  
Marie 2010 
Mikulich 2001 
Nichter 2002 
Nonemaker 2004 NDSA
Okoli 2008  DTDS
O'Loughlin 2002 
O'Loughlin 2002   
O'Loughlin 2002  
O'Loughlin 2003  
Panday 2007  
Post 2009   
Prokhorov 2001  
Richardson 2007  DTDS
Rose 2010 
Rose 2010 
Schroeder 2007 
Scragg 2008 
Shiffman 2004 
Sledjeski 2007    
Stanton 1995  
Sterling 2009 
Strong 2003 
Strong 2007  
Strong 2009   
Urban 2010  
Ursprung 2010  
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Author Year DSM-IV ICD-10 HONC mFTQ/FTQ FTND NDSS Other QUAL
Van de Ven 2010 
Wellman 2006  
Wheeler 2004 

Totals 19 5 16 18 7 10 5 3
Notes: 
1. Acronyms used in header as follows: DSM-IV = Diagnostic and Statistical Manual of Mental Disorders – fourth 

edition; ICD-10 = International Classification of Diseases – tenth revision; HONC = Hooked on Nicotine Checklist; 
mFTQ = Modified Fagerström Tolerance Questionnaire; FTQ = Fagerström Tolerance Questionnaire; FTND = 
Fagerström Test for Nicotine Dependence; NDSS= Nicotine Dependence Syndrome Scale; Other = other measure to 
be outlined below; QUAL = qualitative methods used.

2. Other measures included the DTDS = Dimensions of Tobacco Dependence Scale; NDS = Nicotine Dependence 
Scale; and the AOSS = Autonomy Over Smoking Scale

3. Stanton (1995) utilised a DSM-III based instrument.

1.1.   Formal diagnostic measures of nicotine dependence

Formal diagnostic measures for nicotine dependence are generally used to form a 

clinical diagnosis using a syndromal approach (Edwards & Gross, 1976).  As clinical 

tools, these provide a dichotomous classification for the absence or the presence of 

nicotine dependence, and as such, require certain assumptions to be met.  These 

assumptions include: that features of nicotine dependence are similar between 

individuals; that nicotine dependence is distinguishable from other clinical diagnoses 

and non-dependent forms of nicotine use; and an individual cannot be dependent and 

non-dependent on nicotine at the same time (Colby, et al., 2000a; Colby, et al., 2000b).  

While dichotomous measures are useful for determining how prevalent nicotine 

dependence is in a population, they are less useful for determining level of severity 

experienced across individuals in a population.  

The two main formal diagnostic tools for nicotine dependence are the Diagnostic and 

Statistical Manual of Mental Disorders (DSM) (American Psychiatric Association, 2000)

and the International Classification of Diseases (ICD) (World Health Organization, 

2007).  There has been some effort made to keep the two tools comparable to each other 

in terms of diagnosis of nicotine dependence (Hughes, Helzer, & Lindberg, 2006).  

Nineteen articles specifically assessing the use of the DSM-IV and five articles assessing 

the use of the ICD-10 were found (these are outlined in Table 4).  Varying adult 
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adaptations of DSM-IV derived and ICD-10 derived instruments were used to measure 

nicotine dependence.  

1.1.1.   Diagnostic and Statistical Manual of Mental Health Disorders 
– DSM-IV (revised 4th edition)

The most recent version of the DSM is the DSM-IV-TR.  There were no changes in 

diagnostic criteria for nicotine dependence or withdrawal syndrome between the DSM-

IV and the DSM-IV-TR.  Therefore, all references to the DSM in this chapter will be to 

the DSM-IV, unless otherwise specified.  The next edition, DSM-V is due for release in 

2013.  While not yet finalised, the DSM-V proposes that nicotine related substance 

disorders be referred to as “Nicotine-Use Disorder”, representing a change from the 

DSM-IV, where it is referred to as “Nicotine Dependence”.  As changes between the 

DSM-IV and DSM-V have not yet been finalised, potential changes are not discussed in 

this chapter.  

In the DSM-IV, nicotine dependence is diagnosed as a “maladaptive pattern of 

substance use, leading to clinically significant impairment or distress, as manifested by 

three (or more) features, occurring at any time in the same 12-month period. The same 

set of criteria is used to diagnose nicotine dependence as well as other substance 

dependence disorders in the DSM-IV.  Nicotine dependence may be diagnosed with or 

without physiological dependence.  The criteria for diagnosing substance dependence 

are outlined in Table 5.
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Table 5: Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) - criteria for substance 
dependence
1. Tolerance – defined by either of the following:

a. A need for markedly increased amounts of the substance to achieve intoxication or 
desired effect;

b. Markedly diminished effect with continued use of the same amount of the substance;

2. Withdrawal – defined by either of the following:
a. The characteristic withdrawal syndrome for the substance (criteria a and b for withdrawal 

syndrome);
b. The same (or closely related) substance is taken to relieve or avoid withdrawal features;

3. The substance is often taken in larger amount or over a longer period than was intended;

4. There is a persistent desire or unsuccessful efforts to cut down or control substance abuse;

5. A great deal of time is spent in activities necessary to obtain the substance, use the 
substance, or recover from its effects;

6. Important social, occupational, or recreational activities are given up or reduced because of 
substance use;

7. The substance is continued despite knowledge of having a persistent or recurrent physical 
or psychological problem that is likely to have been caused or exacerbated by the substance;

8. Withdrawal Syndrome
a. Daily use of nicotine for at least several weeks;
b. Abrupt cessation of nicotine use of reduction in the amount of nicotine used, following 

within 24 hours by four (or more) of the following signs:
i. Dysphoric of depressed mood;
ii. Insomnia;
iii. Irritability, frustration or anger;
iv. Anxiety;
v. Difficulty concentrating;
vi. Restlessness;
vii. Decreased heart rate;
viii. Increased appetite or weight gain;

c. The features above cause clinically significant distress or impairment in social, 
occupational, or other important areas of functioning;

d. The features are not due to a general medical condition and are not accounted for by 
another mental disorder.

Notes: Sourced from the DSM-IV-TR (American Psychiatric Association, 2000)
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As noted above there are numerous variations and adaptations of DSM-IV derived 

instruments that measure these criteria.  Generally, DSM-IV derived instruments utilised 

a dichotomous (yes/no) measure to assess the presence or absence of criteria outlined 

above.

Withdrawal syndrome is included in the DSM-IV as a specific criterion for diagnosis of 

nicotine dependence.  Previously, craving was included as a criterion in the DSM-III  for 

diagnosis of withdrawal syndrome (American Psychiatric Association, 1980).  However, 

craving was thought to be more closely associated to withdrawal features observed with 

nicotine abstinence only, compared to other substances of abuse (Hughes, 1994), and 

was subsequently removed from DSM-IV criteria.  Craving has remained off the list of 

substance dependence criteria for the DSM-IV.  

Evidence remains that features of craving increase above baseline in the absence of 

nicotine, and treatments such as NRT reduce cravings (Bailey, Harrison, Jeffery, 

Ammerman, et al., 2009; Hurt, Croghan, Beede, Wolter, et al., 2000; Killen, Ammerman, 

Rojas, Varady, et al., 2001).  However, this evidence remains mixed among youth, as 

features of craving appear to be weakened among youth receiving treatment with NRT 

and among youth receiving placebo (Bailey, et al., 2009; Killen, et al., 2001).  Therefore, 

while these findings lend some argument for re-inclusion of craving as an indicator of 

nicotine dependence in future revisions of the DSM, this may only be appropriate for 

diagnosis of nicotine dependence, rather than all other substance dependence disorders, 

which DSM-IV criteria is designed to capture.  Furthermore, there continues to be a lack 

of information around how craving and nicotine withdrawal affects adolescent 

populations, which requires fuller investigation before valid application of craving as an 

indicator of nicotine dependence can be achieved across all age groups. Craving is 

specifically assessed as a symptom in this chapter.
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1.1.2.   International Classification of Diseases – 10th Revision 
(Version 2007)

In the ICD-10, criteria for mental and behavioural disorders due to psychoactive

substance use are used to diagnose disorders due to use of tobacco.  However, the 

clinical descriptions and diagnostic guidelines state that not all criteria are relevant for 

all psychoactive substances.  For instance, acute intoxication to nicotine can occur, but is 

generally unlikely to occur without dependence, and occurs rarely among chronic 

smokers (American Psychiatric Association, 1994; World Health Organization, 1994).  

Other criteria under mental and behavioural disorders due to psychoactive substances 

include withdrawal state with delirium, psychotic disorder, amnesic syndrome, residual 

and late onset psychotic disorder.

Table 6 outlines criteria from the ICD-10 relevant for diagnosis of tobacco dependence 

syndrome.  Similar to DSM-IV derived instrument variants, assessment of ICD-10 

derived instrument variants also generally use dichotomous (yes/no) type responses to 

assess criteria and three (or more) features, occurring at any time in the same 12-month 

period must be present for diagnosis.

Table 6: International Classification of Diseases (ICD-10) – criteria for mental and behavioural 
disorders due to tobacco

1. Harmful use
A pattern of psychoactive substance use that causes damage to health.

2. Dependence syndrome
A cluster of physiological, behavioural, and cognitive phenomena in which the use of a 
substance or a class of substances takes on a much higher priority for a given individual 
than other behaviours that once had greater value.  A desire (often strong, sometimes 
overpowering) to take psychoactive drugs.  A definite diagnosis of dependence should be 
made if at least three of the following criteria have been present together, during the last 
12 months.

a. A strong desire or sense of compulsion to take the substance; 
b. Difficulties in controlling substance-taking behaviour in terms of its onset 

termination, or levels of use;
c. A physiological withdrawal state when substance use has ceased or been 

reduced, as evidenced by: the characteristic withdrawal syndrome for the 
substance; or use of the same (or a closely related) substance with the intention 
of relieving or avoiding withdrawal features;

d. Evidence of tolerance, such that increased doses of the psychoactive substance 
are required in order to achieve effects originally produced by lower doses;
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e. Progressive neglect of alternative pleasures or interests because of psychoactive 
substance use, increased amount of time necessary to obtain or take the 
substance or to recover from its effects;

f. Persisting with substance use despite clear evidence of overtly harmful 
consequences.

3. Withdrawal state 
Includes a group of features of variable clustering and severity occurring on absolute or 
relative withdrawal of a substance after repeated, and usually prolonged and/or high-
dose, use of that substance. 

Onset and course of the withdrawal state are time-limited and are related to the type of 
substance and the dose being used immediately before abstinence

Notes:  Sourced from ICD-10 (World Health Organization, 2007)

1.2.   Brief self-report measures of nicotine dependence

Brief self-report measures of nicotine dependence commonly consist of a set of questions 

developed to assess various constructs of nicotine dependence.  Common brief self-

report measures administered to youth include the Hooked on Nicotine Checklist 

(HONC), the Fagerström Tolerance Questionnaire (FTQ) and adapted versions of the 

FTQ, such as the modified Fagerström Tolerance Questionnaire (mFTQ) the Fagerström 

Test for Nicotine Dependence (FTND), the Nicotine Dependence Syndrome Scale 

(NDSS), the Heaviness of Smoking Index (HSI) and the Stanford Dependence Index 

(SDI).  Less commonly used instruments include scales like the Nicotine Dependence 

Scale (NDS) and some less widely used instruments, to be outlined briefly below.  Only 

three instruments described above were specifically developed to measure nicotine 

dependence among youth.  These include the HONC, NDSA and DTDS and will be 

described in further detail below.  

Forty-three articles were found in total utilising brief self-report measures.  Note that 

these include studies where different brief self-report measures were used in 

conjunction with each other and other instruments, such as formal diagnostic tools, 

described previously.  Brief self-report instruments used in the articles reviewed were 

outlined in Table 4.
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1.2.1. Hooked on Nicotine Checklist (HONC)

The HONC consists of 10 items that measure loss of autonomy to tobacco smoking.  

Autonomy to tobacco use is considered lost when physical and/or psychological 

features associated with tobacco use arise, and present a barrier to quitting.  Nicotine 

dependence is considered to occur when a person experiences complete loss of 

autonomy to tobacco use, which in theory, is indicated by at least one criterion being 

identified when measured by the HONC.  The HONC, unlike many other instruments 

was specifically developed for administration among youth.  However, more recently, 

the HONC has demonstrated some validity when used among youth and adult 

populations (Wellman, Savageau, Godiwala, Savageau, et al., 2006b). 

The HONC comprises six items that primarily measure cognitive and behavioural 

aspects of dependence and 4 items that measure withdrawal aspects of dependence.  

The HONC uses 10 dichotomous response items to measure loss of autonomy over 

tobacco use.  Identification of at least one feature/criterion on the HONC indicates loss 

of autonomy over tobacco use. Table 7 presents the HONC checklist (DiFranza, 

Savageau, Fletcher, Ockene, et al., 2002a; DiFranza, Savageau, Rigotti, Fletcher, et al., 

2002b).  The HONC is scored as a dichotomous (yes/no) variable.

Table 7: The Hooked on Nicotine Checklist (HONC) – criteria for loss of autonomy to tobacco use
HONC Questions
1. Have you ever tried to quit but couldn’t?
2. Do you smoke now because it is really hard to quit?
3. Have you ever felt like you were addicted to tobacco?
4. Do you ever have strong cravings to smoke?
5. Have you ever felt like you really needed a cigarette?
6. Is it hard to keep from smoking in places where you're not supposed to?
7. When you tried to stop smoking, or if you haven't smoked in a while: Did you find it hard to 

concentrate because you couldn't smoke?
8. Did you feel more irritable because you couldn't smoke?
9. Did you feel a strong need or urge to smoke?
10. Did you feel nervous, restless or anxious because you couldn't smoke?
Notes: sourced from (DiFranza, et al., 2002a)
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1.2.2. The Fagerström Tolerance Questionnaire (FTQ) and variants

Four instruments adapted from the FTQ were utilised in the studies reviewed: the 

modified Fagerström Tolerance Questionnaire (mFTQ), the Fagerström Test for Nicotine 

Dependence (FTND), the Heaviness of Smoking Index (HSI) and the Stanford 

Dependence Index (SDI).  The mFTQ is a modified version of the FTQ, consisting of 

seven items that measure nicotine dependence.  Adapted for youth, the mFTQ excludes 

the assessment of nicotine content in respondents “usual” brand of tobacco, contained in 

the FTQ (Prokhorov, Koehly, Pallonen, & Hudmon, 1998).  Six of the seven items are 

measured using a varying range of 2 to 4-point Likert scales, and the last item is 

generally measured using a dichotomous variable.  Nicotine dependence is measured 

via summation of scores assigned to each response.  Level of dependence is generally 

classified as follows:  0-2 = no dependence, 3-5 = moderate dependence and 6-9 = 

substantial dependence.  Criteria and scoring for the mFTQ are outlined in Table 8.

Table 8: The Modified Fagerström Questionnaire (mFTQ) – criteria for nicotine dependence
mFTQ – question and response options Scoring 
1. How many cigarettes a day do you smoke? 

>25
16-25
1-15 
<1

1
0.667
0.333
0

2. Do you inhale?
Always
Quite often 
Seldom
Never 

1
0.667
0.333
0

3. How soon after you wake up do you smoke your first cigarette? 
Within the first 30 minutes 
More than 30 minutes after waking but before noon 
In the afternoon 
In the evening 

1
0.667
0.333
0
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mFTQ – question and response options Scoring 
4. Which cigarette would you hate to give up?

First one in the morning 
Any other before noon 
Any other in the afternoon 
Any other in the evening 

1
0.667
0.333
0

5. Do you find it difficult to refrain from smoking in places where it is 
forbidden?

Yes, very difficult 
Yes, somewhat difficult 
No, not usually difficult 
No, not at all difficult 

1
0.667
0.333
0

6. Do you smoke if you are so ill that you are in bed most of the day?
Yes, always 
Yes, quite often 
No, not usually 
No, never 

1
0.667
0.333
0

7. Do you smoke more during the first 2 hours than during the rest of the day?
Yes
No

1
0

Notes: Sourced from (Prokhorov, et al., 1998)

Table 9 outlines the Fagerström Test for Nicotine Dependence (FTND).  The FTND is 

another modified version of the FTQ and consists of six original items from the FTQ, 

excluding nicotine rating and inhalation.  Scoring scales on items measuring time to first 

cigarette and cigarettes smoked per day are revised on the FTND.  Nicotine dependence 

is measured via summation of scores assigned to each response, with total scores 

ranging between 0 and 10.  Criteria for the FTND are outlined in Table 9.  

Table 9: The Fagerström Test for Nicotine Dependence (FTND) – criteria for nicotine 
dependence
FTND – question and response options Scoring
1. How soon after you wake up do you smoke your first cigarette?

Within 5 minutes
6-30 minutes
31-60 minutes
After 60 minutes

3
2
1
0
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FTND – question and response options Scoring
2. Do you find it difficult to refrain from smoking in places where it is 

forbidden?
Yes 
No 

1
0

3. Which cigarette would you hate most to give up?
The first one in the morning 
All others 

1
0

4. How many cigarettes/day do you smoke?
10 or less 
11-20 
21-30 
31 or more 

0
1
2
3

5. Do you smoke more frequently during the first hours after waking that 
during the rest of the day?

Yes 
No 

1
0

6. Do you smoke if you are so ill that you are in bed most of the day?
Yes
No 

1
0

Notes: Sourced from (Heatherton, Kozlowski, Frecker, & Fagerstrom, 1991)

Table 10 outlines the Heaviness of Smoking Index (HSI), commonly used as an 

alternative to the FTND.  The HSI uses time to first cigarette (TTF) and the number of 

cigarettes smoked per day (CPD) to measure nicotine dependence.  The HSI is 

commonly used as a single-item measure in surveys to reduce questionnaire burden and 

can be measured as a continuous or categorical variable.  Furthermore, some researchers 

have used a modified version of the HSI (Borland, Yong, King, Cummings, et al., 2004), 

which will be discussed further in Chapter 6.

Table 10: Heaviness of Smoking Index (HSI) – criteria for nicotine dependence
HSI – question and response options
1. Time to first cigarette (TTF)

≤5 minutes
6-30 minutes
31-60 minutes
61+ minutes

2. Cigarettes smoked per day (CPD)
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HSI – question and response options
1-10
11-20
21-30
30+

Notes: Sourced from (Heatherton, et al., 1991)

Table 11 outlines the Stanford Dependence Index (SDI) (Rojas, 1998).  The SDI is another 

modified version of the FTQ consisting of five modified items.  Changes included the 

measure for number of cigarettes smoked per day being removed, response options 

expanded and some minor word changes.  Nicotine dependence is assessed via 

summation of all items to produce a continuous indicator for dependence.  Higher 

scores indicated greater nicotine dependence; however, with no concrete categories set.

Table 11:  Stanford dependence Index (SDI) – criteria for nicotine dependence
SDI – question and response options
1. When you are in a place where smoking is forbidden, is it difficult for you not to smoke?

Very difficult
Difficult
Somewhat difficult
Slightly difficult
Not at all difficult

2. Do you smoke more in the morning than during the rest of the day?
Always
Usually
Sometimes
Rarely
Never

3. Do you smoke even when you are really sick (for example, coughing or vomiting a lot)?
Always
Usually
Sometimes
Rarely
Never

4. How deeply do you inhale the smoke?
Just into the mouth
As far back as the throat
Partly into the chest
Deeply into the chest
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SDI – question and response options
5. How soon after you wake up in the morning do you smoke your first cigarette?

When I first open my eyes
Within first 15 min
Between 15 and 30 min
Between 30 and 60 min
Between 1 and 2h
More than 2h

Notes: sourced from (Rojas, 1998)

1.2.3. The Nicotine Dependence Syndrome Scale (NDSS)

The Nicotine Dependence Syndrome Scale (NDSS) was developed as a 

multidimensional scale with the ability to assess various constructs of nicotine 

dependence across a continuum (Shiffman, Waters, & Hickcox, 2004).  Similar to the 

DSM, the NDSS was developed using syndromal conceptual foundations.  The NDSS is 

made up of 19 criteria that assess drive (urge to smoke, motivated by feelings of craving 

and a desire to avoid withdrawal features), priority (extent to which greater value is 

placed on smoking compared to an alternative), stereotypy (pattern of smoking resistant 

to situational influences), continuity (extent of ongoing smoking, without interruption), 

tolerance (decreased sensitivity to nicotine).  The NDSS may be analysed as a uni-

dimensional or multi-dimensional scale.  Instrument criteria and assessment algorithms 

(ie, scoring criteria) are presented in Table 12.

Table 12: The Nicotine Dependence Syndrome Scale (NDSS) – scoring criteria for nicotine 
dependence
Dimensional scoring scales 

Uni-D
Multi-D

Questions D P T C S

1. After not smoking for a while, I need 
to smoke to relieve feelings of 
restlessness and irritability.

0.116 0.255 -0.105

2. Whenever I go without a smoke for a 
few hours, I experience craving. 0.149 0.246 -0.081

3. After not smoking for a while, I need 
to smoke in order to keep myself 
from experiencing any discomfort.

0.120 0.184
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Dimensional scoring scales 
Uni-D

Multi-D

Questions D P T C S

4. When I’m really craving a cigarette, it 
feels like I’m in the grip of some 
unknown force that I cannot control.

0.106 0.189 -0.087

5. I feel a sense of control over my 
smoking, I can “take it or leave it” at 
any time

-0.092 -0.392 -0.286 0.259

6. I tend to avoid restaurants that don’t 
allow smoking, even if I would 
otherwise enjoy the food.

0.101 0.397 0.097 -0.132

7. Sometimes I decline offers to visit 
with my non-smoking friends 
because I know I’ll feel 
uncomfortable if I smoke.

0.478 -0.098

8. Even if travelling a long distance, I’d 
rather not travel by airplane because 
I wouldn’t be allowed to smoke.

0.133 0.232 -0.055

9. Since the time when I became a 
regular smoker, the amount I smoke 
has either stayed the same or has 
decreased somewhat.

0.147 -0.494 -0.072

10. Compared to when I first started 
smoking, I need to smoke a lot more 
now in order to get what I really want 
out of it.

0.086 0.331

11. Compared to when I first started 
smoking, I can smoke much, much 
more now before I start to feel 
nauseated or ill.

0.067 -0.065 0.260

12. It’s hard to estimate how many 
cigarettes I smoke per day because 
the number often changes.

0.049 -0.312 0.088

13. My smoking pattern is very irregular 
throughout the day.  It is not unusual 
for me to smoke many cigarettes in 
an hour, then not have another one 
until hours later.

-0.312

14. The number of cigarettes I smoke 
per day is often influenced by other 
factors – how I’m feeling, what I’m 
doing etc.

0.112 -0.076 -0.241 -0.110

15. I smoke at different rates in different 
situations. 0.045 -0.062 -0.244

16. My smoking is not much affected by 
other things, I smoke about the same 
amount whether I’m relaxed or 
working, happy or sad, alone or with 
others, etc.

-0.151 0.346
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Dimensional scoring scales 
Uni-D

Multi-D

Questions D P T C S

17. My cigarette smoking is fairly regular 
throughout the day. 0.119 -0.104 0.270

18. I smoke consistently and regularly 
throughout the day. 0.145 0.067 0.213

19. I smoke about the same amount on 
weekends as on weekdays. 0.095 -0.052 0.231

Notes: 
1. Sourced from (Shiffman, et al., 2004);
2. Multi-dimensional constructs are D = Drive; P = Priority; T = Tolerance; C = Continuity; S = Stereotypy.
3. Scoring algorithms are presented as uni-dimensional and as multi-dimensional measures;
4. Scoring instructions: The numbers represent parameter estimates and intercepts for computing factor-type scores 

from item scores (all non-reversed). Six scores can be computed (overall score and five scale scores). Overall score: 
This can be computed using the values above as follows: Overall score ~ (0.1166[1]) z (0.1496[2]) z (0.1206[3]) z 
(0.1066[4])2(0.0926[5]) z (0.1016[6]) z (0.1336[8]) z (0.0866[10]) z (0.0676[11]) z (0.0496[12]) z (0.0456[15]) z 
(0.1196[17]) z (0.1456[18]) z (0.0956[19]) – 3.854. Factor scores: These are computed in the same way using the 
eight parameter estimates and intercept in regressions. Raw data should be used for the regressions, not 
standardized data. No items should be reverse-scored before using the algorithms

1.3. Other Instruments

Other examples of nicotine dependence scales used to measure nicotine dependence 

among youth identified in this review included the Dimensions of Tobacco-Dependence 

Scale (DTDS) (Johnson, Ratner, Tucker, Bottorff, et al., 2005; Lu, Lin, Chen, & Huang, 

2009; Okoli, Richardson, Ratner, & Johnson, 2008; Richardson, Johnson, Ratner, Zumbo, 

et al., 2007), the Nicotine Dependence Scale for Adolescents (NDSA) (Nonnemaker, 

Mowery, Hersey, Nimsch, et al., 2004) and the Autonomy over Smoking Scale (AUTOS) 

(DiFranza, Wellman, Ursprung, & Sabiston, 2009).  The DTDS and NDSA were 

developed specifically to measure nicotine dependence among youth populations aged 

between 12 and 18 years; however, few articles were found to have actually utilised 

these instruments – five in total.  Therefore, the instruments utilised in these articles are

only briefly reviewed in this chapter.  

The AUTOS was developed to measure changes in the number and intensity of nicotine 

dependence features and focuses on assessing three dimensions: withdrawal, cue-

induced craving and psychobiological dependence. The article included in this review 

outlines initial measurement properties of the instrument among adults and youth.  
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Criteria for assessment of nicotine dependence using this instrument are outlined in 

Appendix 1.

The DTDS is a multi-dimensional measure of nicotine dependence, assessing social, 

emotional, physical and sensory reinforcement components of nicotine dependence and 

was identified in four articles (Johnson, et al., 2005; Lu, et al., 2009; Okoli, et al., 2008; 

Richardson, et al., 2007).  The instrument was developed through qualitative interviews 

with youth (Johnson, et al., 2005), and consists of 54 self report (yes/no) items, though it 

has demonstrated some utility when shortened to a 36-item scale (Richardson, et al., 

2007).  All subscales demonstrated good internal validity in the original and shortened 

version of the instrument and the instrument has been translated into Chinese, 

demonstrating evidence of some cross-cultural application (Lu, et al., 2009).  Criteria 

from the full and shortened scale for assessing nicotine dependence through the DTDS 

are outlined in Table 13.  Note that four statements in the 36-item questionnaire were not 

in the 54-item questionnaire.  These were “My smoking follows a routine”; “I spend a lot 

of time getting cigarettes”; “I run out of cigarettes quicker than I think I will” and “I 

have strong cravings to smoke cigarettes”.
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Table 13: Dimensions of Tobacco Dependence Scale (DTDS) – criteria for nicotine dependence
DTDS - Questions 
Physical reinforcement subscale Sensory reinforcement subscale
1. I need to smoke in between classes 2. I smoke but I don’t really like the taste
3. I need to keep my nicotine levels up 4. I like the feeling of blowing out smoke
5. My smoking is automatic I don’t’ even think about it 6. Smoking makes things like having a pop or a coffee more enjoyable
7. I make sure I have enough cigarettes to get me through the day 8. I like the taste of cigarettes
9. My body needs cigarettes to feel right 10. I enjoy holding and handling cigarettes
11. I can function better after my first cigarette of the day 12. I enjoy the feeling of smoke in my lungs
13. My body craves cigarettes when I don’t smoke Social reinforcement subscale
14. I like to smoke after I eat 15. Smoking helps me fit in at school
16. I feel panicked when I run out of cigarettes 17. Smoking makes me feel popular
18. If I don’t have a cigarette, I don’t know what to do with my hands 19. Smoking makes me look cool
20. I smoke when I am alone 21. Giving cigarettes to my friends makes me fell important
22. Even when I don’t have time for a while cigarette, I mange to fit in a 

few drags
23. Bumming a cigarette makes it easier for me to start a conversation 

with someone I don’t know very well
24. I smoke in front of my parents 25. Smoking makes me look more mature
26. I can concentrate better after a cigarette 27. Sharing cigarettes helps my feel closer to other people
28. I need to smoke when I am hungry 29. Smoking makes it easier for me to talk to people
30. I can go all day without smoking a cigarette 31. I feel more confident when I smoke
32. I need to smoke when I am bored 33. Smoking helps me feel in control of my life
34. I need to smoke when I am irritable Emotion and physical reinforcement subscales
35. I find myself looking forward to my next cigarette 36. I need to smoke when I am stressed
37. I plan my activities around my smoking 38. I need to smoke when I am sad or depressed
39. I need to smoke when I am partying 40. I need to smoke to relax
41. I reward myself with a cigarette 42. I need a cigarette to calm me down when I am angry
43. Smoking is one thing in my life that I can control 44. I need to smoke when I am nervous
45. I find myself smoking for no reason Social and sensory reinforcement subscales
46. I find myself not wanting to share my cigarettes with others 47. I like the image of me as a smoker
48. I need to smoke so I won’t eat too much
49. I find smoking goes with coffee and other drinks
Notes: 
1. Sourced from (Johnson, et al., 2005); 
2. One third assessed using 4-point Likert scale (agree/disagree) and the rest using frequency response (never, sometimes, often and always); 
3. Statements in grey boxes were included in the 36-item questionnaire.
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The NDS was developed as a short self-report scale for youth, combining elements from 

the FTQ and NDSS, and measures behaviours to avoid withdrawal and features of 

craving (Nonnemaker, et al., 2004).  To date, use of this instrument was identified in 

only one article, where measurement properties such as reliability and validity of the 

scale were assessed.  No other information was provided about how this instrument was 

developed.  Criteria for assessing nicotine dependence through the NDS are outlined in 

Table 14.

Table 14:  Nicotine Dependence Scale for Youth (NDS) – criteria for nicotine dependence
NDS – Question and response options
1. Do you think you would be able to quit smoking if you wanted to?
2. How soon after you wake up do you usually smoke your first cigarette? (average of response 

to question for weekdays and weekends)
3. If you are sick with a bad cold or sore throat, do you smoke cigarettes?
4. When I go without a smoke for a few hours, I experience craving.
5. I sometimes have strong cravings where it feels like I’m in the grip of a force that I can’t 

control.
Notes: 
1. Sourced from (Nonnemaker, et al., 2004);
2. Criteria assessed using dichotomous (yes/no) unless otherwise specified.

2. Qualitative research approaches

Qualitative approaches are typically used to “explore” and attempt to “explain” wider 

individual and societal factors that influence health behaviour.  Generally, while 

quantitative research methods, such as the ones outlined above, rely on numerical data, 

qualitative research methods tend to rely more on written and oral data to investigate 

specific research questions.  Four articles were found using the search strategy 

employed (Johnson, Bottorff, Moffat, Ratner, et al., 2003; Moffat & Johnson, 2001; 

Nichter, Nichter, Thomson, Shiffman, et al., 2002; O'Loughlin, Kishchuk, DiFranza, 

Tremblay, et al., 2002b).  The use of focus groups and interview techniques including in-

depth, key informant and paired interviews were noted in the studies reviewed.  

Detailed information about qualitative research approaches, their utility and 

methodologies are outlined in Chapter 8.
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Varying objectives were set by each of these studies to better understand nicotine 

dependence among adolescent smokers via the use of qualitative techniques.  One study 

sought to determine adolescent understanding of the psychological and physical effects 

of dependence, through the use of focus groups (O'Loughlin, et al., 2002b).  Another 

sought to investigate the meaning of nicotine addiction to adolescent girls through 

narrative inquiry (Moffat & Johnson, 2001), and another study used ethnographic, 

exploratory techniques to investigate language used by youth to describe nicotine 

dependence, and the meaning of nicotine dependence to them (Johnson, et al., 2003).  

The last study described a formative research process around the use of qualitative 

techniques to develop survey instruments appropriate for youth (Nichter, et al., 2002).  

Findings from qualitative approaches from this review are integrated into discussion of 

results to follow.

Assessment of performance measures

1. Measuring nicotine dependence among youth

One of the gaps highlighted by the year 2000 reviews was the need to conduct 

psychometric tests of validity and reliability on instruments and instrument variants 

administered to youth to measure nicotine dependence.  Validity and reliability provide 

an indication of the quality and stability of instruments and the constructs they measure.  

Validity measures the extent an instrument measures what it was intended to measure 

while reliability measures observed variation when the same instrument is used to 

measure the same concept, repeatedly.  There are generally four types of validity: face 

validity, content validity, criterion-related validity and construct validity and three 

types of reliability: test-retest reliability, internal consistency (or inter-item reliability)

and inter-observer reliability (Nunnally & Bernstein, 1994).   

Face validity measures whether an instrument measures, at face value, the concept it is 

intended to measure.  Content validity measures the extent to which an instrument 

adequately captures all facets of a concept.  Criterion-related validity measures whether 
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scores on an instrument match the “gold standard” measurement of the concept.  Where 

there is no “gold standard” available, construct validity is used to assess whether the 

instrument measures similar constructs as specified by theory or previous research.  

Test-retest reliability measures whether the instrument consistency measures the same 

thing with repetition, holding all other factors constant.  Inter-item reliability is used 

when multiple items within an instrument are used to measure one concept, and 

measures how consistent results are with repetition, holding all other factors constant.  

Lastly, inter-observer reliability measures the instrument consistency, when measured

by two individual observers.

A number of statistical assessments are available to measure these psychometric 

indicators.  The Cronbach α is the most widely used psychometric statistic to measure 

reliability and validity and largely provides a measure of internal consistency 

(reliability).  Alpha values over 0.85 are generally considered to be an adequate 

representation of internal consistency (Bland & Altman, 1997; McDowell & Newell, 

1996).  However, such scores cannot be interpreted in isolation, and comparisons of 

Cronbach α across scales can be misleading.  For example, if one scale includes several 

items measuring the same construct whereas another scale measures multiple 

constructs, the alphas will be likely to be inherently higher for the first scale, although 

this doesn’t necessarily mean that the scale is better.  Other commonly used 

psychometric statistics include the Kappa statistic and Pearson correlation coefficient, 

which measure inter-observer concordance and the strength of associations between two 

variables, respectively (Fleiss, 1981).  The purpose and utility of these statistics have not 

been detailed in this chapter as entire publications have been dedicated to this elsewhere 

(McDowell & Newell, 1996).

Differences in internal consistency between instruments were observed in the studies 

reviewed.  Overall, the HONC consistently demonstrated the strongest internal 

consistency, with alphas ranging between 0.87 and 0.92 (DiFranza, et al., 2002a; 

O'Loughlin, DiFranza, Tarasuk, Meshefedjian, et al., 2002a; O'Loughlin, Tarasuk, 

Difranza, & Paradis, 2002c; Ursprung & DiFranza, 2009; Wellman, DiFranza, Pbert, 
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Fletcher, et al., 2006a; Wheeler, Fletcher, Wellman, & Difranza, 2004).  The NDSS also 

demonstrated strong internal consistency, with alphas ranging between 0.90 and 0.94 for 

total NDSS dependence.  However when assessed as a multi-dimensional scale (see 

section on brief self-report measures), internal consistency for drive and tolerance 

constructs were higher in the NDSS, with alphas ranging between 0.90 and 0.95 

compared to other constructs: continuity alphas ranged between 0.64 and 0.67; 

stereotypy alphas ranged between 0.66 and 0.73 and priority alphas ranged between 0.63 

and 0.83 (Clark, Wood, Martin, Cornelius, et al., 2005; Sterling, Mermelstein, Turner, 

Diviak, et al., 2009), indicating some variation of internal consistency between the 

constructs measured in the NDSS.  In comparison, formal diagnostic tools (DSM-IV and 

ICD-10) and FTQ derived brief self-report questionnaires demonstrated moderate to 

adequate internal validity, with alphas ranging between 0.55 and 0.86 DSM-IV and ICD-

10 (Clemente, Perez, Rubio, Marron, et al., 2003; Cohen, Myers, & Kelly, 2002; Kandel, 

Hu, Griesler, & Schaffran, 2007; Panday, Reddy, Ruiter, Bergström, et al., 2007; Sledjeski, 

Dierker, Costello, Shiffman, et al., 2007; Strong, Kahler, Abrantes, MacPherson, et al., 

2007; Strong, Kahler, Colby, Griesler, et al., 2009) and 0.55 and 0.83 for FTQ (Cohen, et 

al., 2002; Etter, 2005; MacPherson, Strong, & Myers, 2008; Okoli, et al., 2008; Prokhorov, 

de Moor, Hudmon, Kelder, et al., 2001; Sledjeski, et al., 2007).  

Tolerance, withdrawal, craving and impaired control were four most commonly 

reported constructs of nicotine dependence across the studies assessed (Bailey, et al., 

2009; Clemente, et al., 2003; Dierker, Donny, Tiffany, Colby, et al., 2007; Hu, Muthén, 

Schaffran, Griesler, et al., 2008; Kandel, et al., 2007; Kandel, Hu, & Yamaguchi, 2009; 

Kandel, Schaffran, Griesler, Samuolis, et al., 2005; Mikulich, Hall, Whitmore, & Crowley, 

2001; O'Loughlin, DiFranza, Tyndale, Meshefedjian, et al., 2003; Rose, Dierker, & Donny, 

2010). While some gender differences were noted in the features reported, these were 

largely minimal (Dierker, et al., 2007; Kandel, et al., 2005; O'Loughlin, et al., 2003; 

Panday, et al., 2007; Rose, et al., 2010; Strong, Kahler, Ramsey, & Brown, 2003).  

However, some significant differences were noted by ethnic group.  African Americans 

were noted to report significantly fewer features of nicotine dependence compared to 

Caucasians (Panday, et al., 2007; Strong, et al., 2003) and sequence of feature onset was 
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observed to occur differently among Caucasians compared to Hispanics (Kandel, et al., 

2009; Strong, et al., 2003).  However, African Americans also tended to smoke less in 

terms of quantity and frequency, compared to Hispanic and European ethnic groups, 

which may provide some explanation for the differences observed between ethnic 

groups (Kandel, et al., 2005; Strong, et al., 2003).

Some variation in the reported prevalence of nicotine dependence between instruments 

was observed.  Compared to mFTQ criteria, the prevalence of nicotine dependence was 

higher when measured using DSM-IV criteria (Cohen, et al., 2002; Kandel, et al., 2005).  

In Kandel et al (2005), among youth who smoked less than one cigarette per day, 17.3% 

were diagnosed as DSM-dependent, compared to 4.5% diagnosed as mFTQ-dependent.  

Differences in nicotine dependence prevalence between the two instruments diminished 

among heavier smokers (16+ per day), whereby 84.4% and 84.8% were diagnosed as 

DSM-dependent and mFTQ-dependent, respectively.  In comparison, the likelihood of 

criteria for loss of autonomy being met was higher when measured by the HONC, 

compared to the criteria for nicotine dependence being met when measured by the 

mFTQ, DSM-IV and the ICD-10 (O’Loughlin, Di Franza, Tyndale, Meshefedjian, et al., 

2003; Ursprung & DiFranza, 2009).  Note that the loss of autonomy as measured by the 

HONC infers nicotine dependence – this point will be discussed further below.  In these 

studies, the percentage of youth who met criteria for nicotine dependence, as measured 

by the ICD-10 and DSM-IV, increased with increasing lifetime consumption, similarly.  

However, while youth who smoked less frequently ie, once or twice in their lifetime (or 

less than 9 cigarettes in lifetime), did not meet DSM-IV or ICD-10 criteria for nicotine 

dependence, they met HONC criteria for loss of autonomy.  When measured by the 

HONC, between 44% and 85% of these youth were classified as having lost autonomy to 

tobacco use.  

Overall, a low level of construct validity was observed between the DSM-IV and the 

mFTQ in studies where both instruments were used to assess similar constructs (Cohen, 

et al., 2002; Kandel, et al., 2005) and is in keeping with previous reviews that found weak 

content validity between the two instruments (Colby, et al., 2000b; Shadel, et al., 2000).  
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These observations were noted when DSM-IV constructs were assessed as dichotomous 

and as continuous measures.  In comparison, the HONC and mFTQ demonstrated 

strong correlation across constructs assessed, demonstrating good construct validity

(O'Loughlin, et al., 2002c; Urban, 2010; Wellman, et al., 2006a).  

2. Biochemical markers

Previous review of the FTQ has demonstrated strong association with biochemical 

markers of nicotine intake, providing support for its suitability for measuring 

physiological constructs of dependence (Fagerstrom & Schneider, 1989).  However these 

reviews mainly focussed on use of the FTQ on adults and cannot be directly applied to 

use of the mFTQ on youth.  Bio-chemical measures of validation were utilised in only 

two of the studies reviewed in this chapter (Horn, Fernandes, Dino, Massey, et al., 2003; 

Strong, et al., 2007), and were utilised to measure point prevalence abstinence as a result 

of cessation interventions. 

Nicotine dependence and its development among youth

3. Nicotine dependence and smoking frequency

The relationship between smoking consumption (quantity and frequency) and nicotine 

dependence, was measured in several studies (Bagot, Heishman, & Moolchan, 2007; 

Bailey, et al., 2009; Clark, et al., 2005; Clemente, et al., 2003; Cohen, et al., 2002; Dierker, 

et al., 2007; Dierker & Mermelstein, 2010; DiFranza, et al., 2002a; Doubeni, Reed, & 

DiFranza, 2010; Horn, et al., 2003; Kandel, et al., 2005; Karp, O'Loughlin, Paradis, 

Hanley, et al., 2005; Kleinjan, Wanner, Vitaro, Van den Eijnden, et al., 2010; Leeman, 

Schepis, Cavallo, McFetridge, et al., 2010; O'Loughlin, et al., 2003; Rose, et al., 2010; 

Scragg, Wellman, Laugesen, & DiFranza, 2008; Strong, et al., 2009; Ursprung & 

DiFranza, 2009; Van De Ven, Greenwood, Engels, Olsson, et al., 2010; Wellman, et al., 

2006a).  Overall, findings indicated that the prevalence of nicotine dependence and the 
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number of features reported, increased with increasing smoking quantity and frequency, 

as well as with lifetime smoking consumption.  This dose-response relationship was 

evidenced in studies that utilised formal diagnostic and brief self-report instruments. 

However, some variation was noted between lighter and heavier smokers across the 

various instruments reviewed.  Features of nicotine dependence were noted among light 

smokers (fewer than 30 cigarettes per week) and among youth who had not smoked in 

the last month (Kandel, et al., 2007; O'Loughlin, et al., 2003).  In one study, almost one 

third of youth who smoked one cigarette per day and 60% of youth who smoked 

between 2 and 5 cigarettes per day met DSM-IV criteria for nicotine dependence 

(Kandel, et al., 2005).  In another study, a sizeable proportion of daily/heavy smokers 

and lighter smokers did not meet DSM-IV criteria for nicotine dependence (Dierker, et 

al., 2007).  Furthermore, greater differences in differentiation of nicotine dependence 

features were noted among lighter, non-daily smokers, compared to heavier, non-daily 

and daily smokers using the NDSS (Rose & Dierker, 2010a, 2010b), suggesting that the 

relationship between smoking frequency and quantity, and nicotine dependence is 

mixed.  

When measured using brief-self report instruments like the mFTQ, the FTND and the 

NDSS, higher dependence scores were significantly associated with high and increasing 

levels of consumption at baseline and follow up (Bailey, et al., 2009; Cohen, et al., 2003; 

Horn, et al., 2003; MacPherson, et al., 2008; Sledjeski, et al., 2007; Strong, et al., 2003; 

Wellman, et al., 2006a).  This is somewhat expected for FTND and mFTQ measures, 

whereby, smoking quantity is measured alongside other features of nicotine 

dependence, creating a circular measure.  Higher mFTQ, FTND and NDSS scores also 

predicted the likelihood of daily and/or continued smoking at follow up (Clark, et al., 

2005; Dierker & Mermelstein, 2010; Etter, 2005; Wellman, et al., 2006a).  However, the 

ability to predict smoking quantity at follow up was better discriminated among heavier 

smokers compared to lighter smokers at baseline, when using the mFTQ, FTND and the 

DSM-IV (Sledjeski, et al., 2007; Strong, et al., 2009; Strong, et al., 2003), compared to other 

instruments. 
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Some differences were noted in the way that youth reported smoking, and the way they 

experienced nicotine dependence, compared to adults, from qualitative research 

(Johnson, et al., 2003; Nichter, et al., 2002; O'Loughlin, et al., 2002b).  One difference was 

the atypical smoking patterns reported by youth compared to adults.  For instance, a 

pack of cigarettes and even one cigarette may be shared by multiple youth, making it 

difficult to accurately define “daily smokers” and “non-daily smokers” according to 

accepted (and commonly used) adult definitions of smoking frequency and quantity.  

This may have particular relevance among New Zealand youth, among whom, large 

proportions smoke roll-your-own cigarettes.  There is some evidence to indicate that two 

thinly rolled roll-your-own cigarettes can be the equivalent of one cigarette, in terms of 

nicotine content (Young, Wilson, Borland, Edwards, et al., 2010).  Therefore, intake of 

nicotine among New Zealand youth who smoke roll-your-own cigarettes may be lower 

than New Zealand youth who smoke manufactured cigarettes – differences, which are 

not readily captured through current instruments.

Another finding was the general acceptance among youth that dependence (and onset of 

dependence) was unrelated to the number of cigarettes smoked per day.  While some 

youth smoking around one pack a day reported clear features of dependence, others did 

not; similarly, while some youth smoking less than 6 cigarettes per day reported clear 

features of nicotine dependence, others did not (Nichter, et al., 2002; O'Loughlin, et al., 

2002b).  Furthermore, only certain youth described the onset of dependence to occur 

quite quickly ie, after one cigarette (Moffat & Johnson, 2001; Nichter, et al., 2002).  These 

findings provide evidence to indicate that commonly used adult measures to capture 

elements of smoking behaviour and its association with nicotine dependence may have 

limited capacity to capture those same elements among youth.

4. Discrimination nicotine dependence severity

Formal diagnostic tools used to date, such as the DSM-IV and ICD-10 are unable to 

discriminate the severity of nicotine dependence and its features well, due to the 

categorical nature of diagnosis that these instruments rely upon.  This was highlighted 
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in previous reviews of the utility of these instruments (Colby, et al., 2000b).  Findings 

from item-response studies using proxy measures for DSM-IV criteria to investigate 

nicotine dependence provide some evidence for varying levels of nicotine dependence 

severity reported by youth (Strong, et al., 2009; Strong, et al., 2003).  However, as noted 

above, the use (and perhaps the choice) of measures used to assess nicotine dependence 

against may not be entirely appropriate for youth, given evidence of atypical smoking 

patterns observed among this age group. 

Differences in nicotine dependence features identified across varying levels of severity, 

as measured by different instruments were observed.  Noting the limitations discussed 

previously, instruments derived from the FTQ were observed to discriminate certain 

features of nicotine dependence more often at increasing levels of severity.  Three 

features appeared to be most commonly identified when measured using the mFTQ.  

These included “difficulty refraining from smoking in places”; “how soon after waking” 

and “smoking if unwell” (MacPherson, et al., 2008), where the likelihood of identifying 

these items increased with increasing levels of nicotine dependence.  In comparison, 

formal diagnostic tools (DSM-IV and ICD-10), NDSS and the HONC identified most 

features of nicotine dependence frequently at moderate levels of severity (MacPherson, 

et al., 2008; Strong, et al., 2009).  However, the likelihood of identifying features such as 

“when quit, hard to concentrate” and “when quit, had strong urges” from the HONC 

and “amount you smoked has increased” and “need to smoke to feel less restless” from 

the NDSS, increased with increasing levels of severity.

Evidence that nicotine dependence was experienced along a continuum was noted in 

four studies, where youth were categorised into mild, moderate and heavy levels of 

nicotine dependence (Kleinjan, et al., 2010; Strong, et al., 2007; Strong, et al., 2009; Strong, 

et al., 2003).  In the Strong et al. studies, tolerance and smoking more than intended were 

more commonly observed at lower levels of dependence.  Difficulty quitting and 

symptoms of withdrawal were more commonly observed at moderate levels of 

dependence and continued smoking despite emotional, financial and physical 

consequences were more commonly observed at high levels of dependence (Rose & 
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Dierker, 2010a; Strong, et al., 2007; Strong, et al., 2009; Strong, et al., 2003).  Tolerance 

was consistently observed across all the instruments assessed (Sterling, et al., 2009; 

Strong, et al., 2009) and among daily and non-daily smokers (Karp, et al., 2005; Rose, et 

al., 2010).  Furthermore, tolerance and craving predicted likelihood of continued 

smoking and successful quitting at follow-up (Sterling, et al., 2009), indicating these 

features to be fairly stable indicators of nicotine dependence among youth smokers.  

While smoking frequency and quantity increased with increasing levels of dependence 

in one study, findings indicated some youth to experience high levels of craving and 

behavioural features of dependence without symptoms of withdrawal (Kleinjan, et al., 

2010).

5. Development of nicotine dependence among youth

Since the development of the HONC, there has been increasing evidence in the field of 

adolescent research to indicate that loss of autonomy, and corresponding onset of 

nicotine dependence, develops rapidly following smoking initiation (DiFranza, et al., 

2002b; O'Loughlin, et al., 2003; Scragg, et al., 2008; Ursprung & DiFranza, 2009; Wheeler, 

et al., 2004).  Among some youth the onset of certain features of nicotine dependence 

was noted as early as after one puff of a cigarette (Scragg, et al., 2008; Ursprung & 

DiFranza, 2009; Wheeler, et al., 2004)  Furthermore, loss of autonomy, as measured by 

the HONC, was noted before onset of daily smoking in several studies (Doubeni, et al., 

2010; Scragg, et al., 2008; Ursprung & DiFranza, 2009), suggesting that loss of autonomy 

and onset of nicotine dependence may precede daily smoking among some youth.  

Onset of nicotine dependence features was observed to occur between 3 and 41 months 

after smoking initiation in the studies reviewed (Gervais, O'Loughlin, Meshefedjian, 

Bancej, et al., 2006; Hu, et al., 2008; Kandel, et al., 2007; Kandel, et al., 2009).  In one 

study, using the DSM-IV, around 21% of youth were estimated to have experienced their 

first dependence feature within 3 months, 36% within 12 months and 25% within 23 

months, of initiating smoking (Kandel, et al., 2007).  In another study using the DSM-IV, 

nicotine dependence features were reported after 12 months of onset (Hu, et al., 2008).  

And finally, in a study using the ICD-10, features such as mental addiction, craving and 



73

physical addiction were estimated to occur between 2 and 5 months of initiation and 

features such as withdrawal and tolerance were estimated to occur between 11 and 41 

months (Gervais, et al., 2006).  Overall, onset of second and third features of dependence 

was observed to occur fairly rapidly following onset of the first feature, in the studies 

reviewed.  

Temporal sequence from smoking initiation to frequent, daily smoking among youth 

was noted in four studies (Doubeni, et al., 2010; Gervais, et al., 2006; Hu, et al., 2008; 

Kandel, et al., 2009).  Findings from Doubeni et al (2010) illustrated some sequential 

order in the onset of features as follows: strong desire, withdrawal features, feeling 

addicted and difficulty controlling smoking.  The onset of monthly smoking in this 

study generally preceded the onset of any HONC feature with the exception of features 

related to feeling addicted and difficulty controlling tobacco.  Findings from Gervais et 

al (2006) indicated an onset sequence of 12 milestones as follows: first inhalation, mental 

addiction, first whole cigarette, craving, physical addiction, monthly smoking, 

withdrawal features, tolerance, weekly smoking, 100 cigarettes, daily smoking and 

tobacco dependence.  However, several milestones were noted to occur in clusters

temporally.  For instance, onset of first inhalation, mental addiction and first whole 

cigarette occurred around the same time.  Later cravings and physical addiction also 

occurred together, overlapping with monthly smoking.  Onset of withdrawal features 

and tolerance occurred simultaneously, both also overlapping with monthly smoking 

and similarly minimal differences in time of onset were found between weekly smoking, 

100 cigarettes and daily smoking.  In contrast, ICD-10 criteria for nicotine dependence 

were met much later and overlapped only the milestone for onset of daily smoking.  

Tolerance was generally observed to occur as the first feature of dependence and was 

noted among daily and non-daily smokers (Kandel, et al., 2009; Karp, et al., 2005).  

Tolerance was observed before withdrawal was experienced and impaired control was 

experienced before attempts to quit (Kandel, et al., 2009).  
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Gender differences in onset sequence were also observed, with males noted to 

experience withdrawal symptoms as their first or second feature of dependence, 

compared to females, who experienced withdrawal symptoms last.  

One study used four growth models to identify potential trajectories for nicotine 

dependence among youth who recently initiated smoking (Hu, et al., 2008).  These 

included no dependence (no DSM-IV features), early onset of full DSM features (chronic

– those who were still smoking at follow up), early onset of DSM features (remission –

those who were not smoking at follow up) and late onset of DSM features.  Based on the 

36 month duration of follow-up, findings indicated that half the youth in the chronic 

model developed full features of nicotine dependence after 12 months of onset, 

maintaining this for the duration of follow up.  Among youth in the remission model, 

around 74% of youth reported having quit smoking within 2 years of initiation, though 

there was no indication for whether cessation was verified by physiological measures.  

Youth in the no dependence model smoked for a very short duration of time (64% for 1 

month) and youth in the late onset model had full onset of features at 20 months, but 

information on this group was limited due to the late onset of initiation and the 36 

month follow up end-point.  This was identified as a key limitation of this study.

6. Experience of craving among youth smokers

As craving is included as a criterion in the HONC and NDSS, it was assessed in the 23 

studies that used these instruments (Clark, et al., 2005; Cohen, et al., 2002; Costello, 

Dierker, Sledjeski, Flaherty, et al., 2007; Dierker & Mermelstein, 2010; DiFranza, et al., 

2002a; DiFranza, et al., 2002b; Doubeni, et al., 2010; Kleinjan, et al., 2010; MacPherson, et 

al., 2008; O'Loughlin, et al., 2002a; O'Loughlin, et al., 2003; Post, Gilljam, Rosendahl, 

Bremberg, et al., 2010; Rose & Dierker, 2010a; Rose, et al., 2010; Scragg, et al., 2008; 

Shiffman, et al., 2004; Sledjeski, et al., 2007; Sterling, et al., 2009; Urban, 2010; Ursprung 

& DiFranza, 2009; Wellman, et al., 2006a; Wheeler, et al., 2004).  Craving was also 

assessed as a criterion for nicotine dependence among youth in an additional seven 

studies, utilising the DSM-IV and mFTQ (Bailey, et al., 2009; Hu, et al., 2008; Kandel, et 

al., 2005; Panday, et al., 2007; Prokhorov, et al., 2001), FTND (Bagot, et al., 2007) and 
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ICD-10 (Gervais, et al., 2006); however, it was excluded as a variable for analysis in one 

study (Hu, et al., 2008).

Craving was the most commonly reported feature by youth in three studies (Panday, et 

al., 2007; Post, et al., 2010; Prokhorov, et al., 2001).  In these studies craving was 

identified as a key discriminating feature of nicotine dependence, along with features 

related to tolerance, withdrawal and irritability, when measured by the NDSS (Dierker 

& Mermelstein, 2010; Rose, et al., 2010; Strong, et al., 2009).  Furthermore, the probability 

of relapse increased with increasing levels of craving in one study (Bagot, et al., 2007)

and a reduction in levels of craving and anxiety were noted in another study where 

treatment for smoking cessation was provided to participants (Bailey, et al., 2009).

Youth described having strong urges to smoke in varying ways from the qualitative 

articles reviewed.  For some youth, there appeared to be a level of physical association in 

terms of context, whereby cravings were experienced in settings where smoking was 

permitted or unrestricted.  Evidence of cue-induced craving was noted in one 

quantitative study, where the sight or smell of tobacco elicited cravings (DiFranza, et al., 

2009).  Moreover, some social influence was indicated in qualitative interviews, whereby 

youth identified smoking not only due to craving and desire, but also due to perceived 

need to smoke around certain people and in certain social environments (Johnson, et al., 

2003).  The social aspect of smoking was seen to serve three purposes in one study: the 

need to party, connect and fit in (Nichter, et al., 2002).   Furthermore, the craving for 

cigarettes was identified as being more prominent at certain times of the day.  For some 

youth, craving for the first cigarette in the morning was unbearable, while for others, 

cigarette(s) during late afternoon/early evening were the most important (Moffat & 

Johnson, 2001; Nichter, et al., 2002; O'Loughlin, et al., 2002b).  This observation was 

somewhat influenced by some youth not being able to smoke in the morning due to 

smoking not being allowed in the household, thereby adapting their smoking patterns to 

incorporate these restrictions.  
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Overall, the evidence around the association of craving with tobacco consumption 

(quantity and frequency) and with nicotine dependence severity is mixed.  While the 

probability of identifying craving as a factor of nicotine dependence increased with 

increasing smoking quantity in one study (Scragg, et al., 2008), craving was also 

identified at lower levels of smoking quantity (and frequency) in another (Panday, et al., 

2007).  The likelihood of identifying craving as a feature was higher at lower levels of 

nicotine dependence severity in one study (MacPherson, et al., 2008).  However in 

another (Kleinjan, et al., 2010) craving was noted among youth with: low to no 

behavioural features of nicotine dependence or withdrawal; low to no behavioural 

features of nicotine dependence but high levels of withdrawal; high behavioural features 

of nicotine dependence but low levels of withdrawal features; and high levels of 

behavioural features of nicotine dependence and withdrawal features.  In this study, 

smoking quantity and frequency increased across the varying levels of severity and the 

likelihood of experiencing depressive episodes was highest in the high severity category.  

7. Features of depression and multi-substance use

Findings from more current studies have indicated some association between symptoms 

of depression and features of nicotine dependence among youth (Bagot, et al., 2007; 

Bailey, et al., 2009; Clark, et al., 2005; De Leeuw, Engels, Vermulst, & Scholte, 2009; Horn, 

et al., 2003; Kleinjan, et al., 2010).  Greater odds of experiencing features of depression 

were observed among youth who experienced high craving and withdrawal (Kleinjan, et 

al., 2010), and youth who experienced greater levels of nicotine dependence at smoking 

initiation were more likely to experience features of withdrawal and symptoms of 

depression at follow up (Bailey, et al., 2009).   The presence of features for depression is 

associated with higher risk of tobacco control in youth, even after controlling for a range 

of risk factors, including consumption and intensity (Karp, O'Loughlin, Hanley, 

Tyndale, et al., 2006).  

The prevalence of nicotine dependent youth when measured by the DSM was found to 

be higher among multi-substance users (85%) than when measured by the mFTQ (77%) 

(Cohen, et al., 2002).  However, the prevalence of nicotine dependence among multi-
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substance users was generally higher overall, using these two instruments.  Based on the 

evidence presented, it is difficult to discriminate whether this may be due to a 

cumulative effect from multiple substance use, or whether there may be a greater 

number of features, or severity of features, identified using DSM-IV criteria.

8.   Evidence from New Zealand

Four articles were identified that investigated nicotine dependence among New Zealand 

adults and youth (Guo, McGee, Reeder, & Gray, 2010; Marie, et al., 2010; Scragg, et al., 

2008; Stanton, 1995).  One article drew longitudinal data from a birth cohort enrolled 

into the study in Dunedin, between 1972 and 1973 (Stanton, 1995).  Participants were 

followed up at ages 15 and 18 years and were interviewed about smoking behaviour.  

Dependence was assessed using the Diagnostic Interview Schedule, derived from the 

DSM-III-R.  Key findings from this study indicated that the prevalence of nicotine 

dependence increased with increasing cigarette consumption level.  Persistent daily 

smokers were more likely to be dependent on nicotine, continue smoking despite 

experiencing a smoking-related problem (eg, health issue), smoke more per day and 

experience more persistent withdrawal features.  The most commonly experienced 

dependence features were craving, appetite increase or decrease, restlessness and 

irritability or anger. It should be noted that while data from this study were informative 

and valuable, this cohort was overrepresented by higher socio-demographic 

characteristics and had lower representation of Māori or Pacific ethnic groups (2% 

compared to 12% in New Zealand).  Further information is needed to determine 

whether nicotine dependence is experienced differently among Māori and people from 

lower socio-demographic groups, particularly as the prevalence of smoking is 

disproportionately higher among these groups in New Zealand.  

The second study also drew longitudinal data from a birth cohort enrolled into the study 

in Christchurch, in 1977 (Marie, et al., 2010).  Participants in this study were followed up 

at 18, 21, 25 and 30 years.  Dependence was assessed using assessment criteria based on 

the DSM-IV.  Key findings from this study indicated that rates of nicotine dependence 

among Māori smokers (22.6% at 18 years and 32.7% at 21 years) were significantly 

higher than rates observed among non-Māori smokers (12.8% at 18 years and 23.5% at 21 
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years).  The risk (pooled estimate for 18 and 21 year olds smokers) of being nicotine 

dependent was significantly higher among Māori compared to non-Māori, OR=2.27 

(95%CI = 1.63, 3.18) –.  However, when socio-economic factors, such as parental 

education, family living standards, and family socio-economic status were controlled 

for, the risk reduced to OR=1.39 (95%CI = 0.93, 2.08) and was no longer significant. This 

suggests that the risk of being nicotine dependent among Māori compared to non-Māori, 

was largely accounted for by differences in socio-economic factors.

The third study was a convenience sample of three cross-sectional student surveys in 

2002, 2003 and 2004 (Scragg, et al., 2008).  Participants in this study were aged 14 and 15 

years (n=96,156) and loss of autonomy was assessed through the HONC.  Key findings 

from this study indicated that the prevalence of loss of autonomy increased with 

smoking frequency (less than monthly, monthly, weekly and daily) and lifetime 

cigarette consumption (1 through to ≥100).  A sizeable percentage of youth who reported 

smoking less than monthly and as little as one cigarette in their lifetime reported at least 

one HONC item present, though higher percentages of youth in these categories 

reported no HONC items compared to youth who smoked more often.  

Generally, higher percentages of girls, across all frequency and consumption levels, 

identified varying HONC items compared to boys.  A low proportion of girls (11%) and 

boys (5%) who reported having smoked between 20 and 99 cigarettes in their lifetime,

compared with girls (51%) and boys (41%) who had smoked ≥100 cigarettes in their 

lifetime.  This suggests that the threshold where most to all HONC items were identified 

occurs after smoking at least 100 cigarettes.  The most commonly identified HONC items 

were “Have you ever felt like you really needed a cigarette?” and “Do you ever have 

strong cravings to smoke?”

The fourth study (Guo, et al., 2010) used data from the 2004 Youth Lifestyle Survey 

(YLS), a biennial cross-sectional survey of Year 10 students (mainly aged 14 and 15 

years), based on the Global Youth Tobacco Survey (GYTS).  Nicotine dependence was 

assessed using a summed HONC score and was analysed as a continuous measure 
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against behavioural and contextual factors like socio-demographic variables, smoking 

behaviours, attitudes, beliefs related to smoking , smoking cessation experience, 

exposure to others’ smoking and use of tobacco-related health services.  Findings from 

this study indicated that youth attending schools from lower socio-economic deciles 

demonstrated higher levels of nicotine dependence.  Higher levels of nicotine 

dependence were also noted among youth, who initiated smoking earlier, had smoked a 

greater total number of cigarettes in their lifetimes and who had initiated monthly 

smoking earlier.  Interestingly, no significant differences were found in nicotine 

dependence between youth who smoked roll-your-own cigarettes and those who 

smoked manufactured cigarettes.
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Discussion

This chapter reviewed recent evidence around how nicotine dependence is experienced 

and reported among youth smokers and sought to answer three questions: how nicotine 

dependence is measured among youth, what features of nicotine dependence are 

commonly reported by youth and is nicotine dependence experienced differently among 

youth compared to adults.  

Assessment of nicotine dependence

Youth focussed research around nicotine dependence has clearly been an area of 

research priority since 2000, with 58 articles published over duration of around 10 years 

(the 59th article was published in 1995, but was included in this chapter due to the 

interest in examining New Zealand data (Stanton, 1995).  Articles published during this 

time investigated formal diagnostic tools, brief self-report measures and qualitative 

approaches to measure nicotine dependence.  While continued use of adult-derived 

instruments to measure nicotine dependence was noted in the studies reviewed, these 

studies clearly sought to address aspects of the research agenda proposed in the year 

2000 reviews, incorporating direct comparisons of alternative instruments against each 

other for measures of validity and reliability.  Furthermore, several studies attempted to 

use adult-derived instruments to capture broader aspects of nicotine dependence, such 

as onset and trajectory, in order to inform developmental aspects of nicotine dependence 

among youth.  In addition, there appears to have been greater drive towards the 

development of adolescent focussed instruments, since 2000.  The HONC, the DTDS and 

the NDS were all developed during this time for administration among youth , with the 

HONC, in particular, having been used frequently since, as a measure of loss of 

autonomy among youth.  However, there is yet no gold standard measure of nicotine 

dependence for adults or youth, which limits the ability to draw concrete conclusions 

around whether instruments used to measure nicotine dependence among youth are 

measuring similar concepts.  The lack of a gold standard was highlighted as a limitation 

in the year 2000 reviews and the review in this chapter continues to find it to be a key 

limitation in this field.  
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The lack of a gold standard limits the ability to assess the development and severity of 

certain features of nicotine dependence as they are experienced among youth.  

Moreover, among the instruments reviewed in this chapter, none were able to 

consistently discriminate features of nicotine dependence at lower levels of severity.  

While features of nicotine dependence may become better discriminated with increasing 

degree of severity, evidence for thresholds or key milestones along this pathway remain

unclear at this stage and requires further research.  Identification of thresholds for the 

onset of nicotine dependence has important implications for prevention of onset of 

nicotine dependence and treatment of nicotine dependence, to be discussed further 

below.

Each of the instruments reviewed in this literature possess limitations, alluded to 

throughout this chapter.  Formal diagnostic tools, for instance, continue to be limited by 

their dichotomous nature of measurement, in that, they measure whether nicotine 

dependence is either present or absent.  Measurement approaches of this nature limit the 

ability to assess severity of nicotine dependence over a continuum.  Despite this, some 

evidence for a continuum of severity was noted in the studies reviewed and will be 

discussed further below.  However, assessment of overall level of severity appeared to 

be influenced by the instrument used to measure dependence, inferring that assessments 

of this nature may be subject to instrument biases.  This observation could also be due to 

the choice of measures used for comparison, given atypical smoking patterns observed 

among youth.  Therefore current instruments should not be relied upon to provide a 

stable and comparable indication of severity over time (at this point), particularly with 

no gold standard available to assess criteria against.  Considering that none of the 

instruments reviewed in this chapter were specifically designed to assess level of 

severity across a continuum, these observations are somewhat expected.  Though it 

could be argued that FTQ and FTQ-derived measures could have enhanced utility in 

assessing severity across a continuum, compared to other instruments, due to inclusion 

of criterion such as “cigarettes smoked per day”. 
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The likelihood of identifying nicotine dependence and hence the prevalence of nicotine 

dependence varied across the instruments reviewed.  For instance, compared to other 

brief self-report measures and formal diagnostic tools, the likelihood of meeting criteria 

for nicotine dependence was highest when measured by the HONC, followed by formal 

diagnostic tools, followed by FTQ and FTQ-derived instruments.  The HONC measures 

loss of autonomy and infers nicotine dependence, when complete loss of autonomy is 

experienced.  Yet it is unclear based on the literature reviewed, when complete loss of 

autonomy is achieved, as the term was used interchangeably in the articles reviewed, 

encompassing as little as one criterion to all HONC criteria being identified.  As the 

HONC is designed to measure a single construct, only one feature is required to be 

identified for smokers to be classified as having lost all autonomy over tobacco use.  The 

low threshold of requirement for nicotine dependence criteria to be met via the HONC is 

likely to have some influence on the sensitivity of the instrument (i.e. massively increase 

it, but reduce specificity); however, this cannot be assessed properly without a gold-

standard measure of nicotine dependence for comparison.  This is a limitation of the 

HONC, as it assumes that each criterion equally assesses loss of autonomy and 

identification of any criterion reliably infers onset of nicotine dependence.  Further 

clarification is required to distinguish partial loss of autonomy from complete loss of 

autonomy and explore how (and when) this infers nicotine dependence.

Evidence of patterns of nicotine dependence among youth smokers

The studies assessed in this review provide insight into more commonly identified core 

features of nicotine dependence by youth.  Features commonly identified by youth 

included tolerance, withdrawal, craving and impaired control, indicating them to be 

core constructs of nicotine dependence.  Identification of tolerance in particular, and 

craving to an extent, appeared to be the most stable features of nicotine dependence, 

identified at varying levels of dependence and at varying levels of smoking frequency 

and quantity.  The evidence suggests that certain features of dependence (namely 

tolerance and craving) are more salient to the development and establishment of 

nicotine dependence among youth.  As posited above, certain features of nicotine 

dependence may be experienced as prodromal indicators during early stages of 
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development, representing thresholds of nicotine dependence onset.  Given that 

tolerance and craving were experienced as reasonably stable indicators in the literature 

reviewed, it would be useful to distil whether these features are experienced differently 

during developmental phases compared to more established phases of nicotine 

dependence.  

Less clear findings were observed for order and onset of feature presentation.  For 

instance, while tolerance and withdrawal were commonly reported features of nicotine 

dependence, the order they were experienced in were observed to occur interchangeably 

and sometimes simultaneously with each other.  Generally, the onset of any nicotine 

dependence feature was reported to be experienced within 12 months of smoking 

initiation.  Although, variations in duration in the studies reviewed overall, were wide, 

ranging between 3 and 41 months for onset of any feature.  Furthermore, while some 

temporal sequence was observed, features were experienced in clusters, rather than 

discretely in sequence and were observed to overlap key smoking milestones such as 

first puff, inhalation, monthly smoking and weekly smoking.  Based on the literature 

reviewed, it is apparent that there is some order of feature onset with variation between 

individuals and further research is required to assess how feature onset varies between 

individuals in this age group and how associated factors, if at all, influence onset during 

the development phases of nicotine dependence.  

Overall, increasing smoking frequency and quantity was observed to be associated with 

higher nicotine dependence scores and increasing numbers of dependence features 

being identified.  However, small proportions of very light smokers were observed to 

meet criteria for nicotine dependence, whilst generally, heavier smokers did meet these 

criteria.

Evidence from qualitative literature illustrated adolescent descriptions of smoking 

frequency and quantity to vary from adult descriptions.  For example, youth in one 

study reported smoking daily, but sharing cigarettes, so as individuals, were less likely 

to smoke a whole cigarette when in the company of peers.  This has implications for how 
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daily smoking is defined and measured among youth, particularly through quantitative 

methods, whereby additional information such as “do you always smoke a whole 

cigarette” is less likely to be obtained.  It also has important implications for 

understanding physiological features of nicotine dependence among youth and 

provides some explanation for why some daily adolescent smokers do not meet criteria 

for nicotine dependence and some do.  

Additionally, there are implications specific to New Zealand, given the greater use of 

roll-your-own cigarettes among youth (Young, et al., 2010).  For instance, if level of 

nicotine intake is strongly influenced by whether a youth smoker (and their peers 

and/or family members) smokes roll-your-own cigarettes rather than manufactured 

cigarettes, then these are significant peripheral factors to capture in a dependence 

measure.  Furthermore, it is important to understand variations such as amount of 

tobacco used and/or width of cigarette rolled among youth who smoke roll-your-own 

cigarettes, relative to those who smoke manufactured cigarettes and how these affect 

development and severity of nicotine dependence.  These factors are currently not well 

captured alongside nicotine dependence in any of the instruments reviewed in this 

literature and therefore may be problematic for use among New Zealand youth.  

However, there is some New Zealand specific evidence to indicate the differences in 

nicotine dependence between youth who smoke roll-your-own cigarettes, compared to 

youth who smoke manufactured cigarettes, is minimal (Guo, et al., 2010).  This study 

was reviewed in this chapter and reported no differences in nicotine dependence 

between youth who smoked roll-your-own and youth who smoked manufactured 

cigarettes.  However, only one instrument (the HONC) was used to measure nicotine 

dependence in this study, and given the limitations to this instrument highlighted 

above, it would be interesting to investigate whether these findings remained consistent 

using other instruments in future.

A small proportion of light smokers were found to meet criteria for nicotine dependence 

across all instruments reviewed, but particularly when assessed by the HONC, and to a 
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lesser degree by the DSM-IV.  When measured by the HONC, youth demonstrated loss 

of autonomy (and inferred nicotine dependence) almost immediately following smoking 

initiation.  Furthermore, certain features of nicotine dependence and moderate or greater 

levels of nicotine dependence predicted continued smoking and were associated with 

increased likelihood of relapse on quitting.  However as indicated above, the HONC 

may be a more sensitive measure of nicotine dependence among youth, compared to 

other instruments, though this is difficult to confirm without a gold standard.  This may 

be partly due to the way the HONC is assessed and revisits the point that individual 

HONC criterion may not equally assess certain constructs of nicotine dependence, 

inferred through the measurement of loss of autonomy.

While the literature investigating nicotine dependence experienced by different ethnic 

groups was minimal, it is worth noting that some differences were found.  The finding 

that African American adolescent smokers reported fewer features of nicotine 

dependence and smoked fewer cigarettes per day compared to Caucasian youth is of 

particular note, because African Americans, as an ethnic group are generally less 

advantaged, in a socio-economic sense, compared to their Caucasian counterparts.  

Based on previous evidence of clear associations between the risk of smoking and 

deprivation, it might be expected that African American youth would smoke more and, 

as a consequence, be more dependent on nicotine.  Findings such as these suggest key 

differences between ethnic groups that are worthy of further investigation.  If there are 

for instance genetic or cultural differences that contribute to the variations in smoking 

frequency and dependence features observed, then investigating what, and how these 

differences contribute to the observed findings could have important learnings for the 

New Zealand context, where large disparities are noted between Māori and non-Māori 

ethnic groups.



86

Implications

There are five key implications stemming from this review.  Firstly there is a need to 

establish a gold-standard measure of nicotine dependence to facilitate comparison of 

performance of nicotine dependence measurement instruments.  

Second, while recent literature has provided valuable information in regards to 

differences in how nicotine dependence is experienced between youth and adults, there 

is growing evidence to indicate that the overall concept, along with individual features, 

of nicotine dependence are experienced across a continuum.  Further investigation is 

required to distil how individual features are experienced along this continuum during 

developmental and maintenance phases, and how these reflect the overall assessment of 

nicotine dependence, using available instruments, among youth.  Research using more 

recently developed instruments for youth, such as the DTDS and the NDS, should

continue to be utilised and extended to include comparisons with other instruments and 

assessments of severity for individual features and nicotine dependence, overall.

Thirdly, there is a need to investigate the role of tolerance and craving as developmental 

features of nicotine dependence among youth.  The evidence reviewed indicated 

tolerance and craving to be relatively stable features of nicotine dependence amongst 

this age group.  Future research could be directed towards investigating how these 

features develop, identifying prodromal indicators (where possible) and how severity of 

nicotine dependence and individual features changes between development and 

establishment.  Further, this research should aim to capture any thresholds of onset and 

maintenance and what other indicators (including milestones) are associated with these.  

Given that craving was one of the more stable features identified among youth, infers 

that it is a consistent feature of nicotine dependence among this age group and lends 

some argument for re-inclusion of this criterion in future editions of the DSM, especially 

when assessing nicotine dependence in this age group.  One approach could be to 

include assessment of craving when assessing nicotine dependence only (as opposed to 

for all substances of abuse) or alternatively for youth only as a subgroup.
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Fourthly, there is a need to better define the term “complete loss of autonomy” and how 

(and when) this infers nicotine dependence (and hence how the HONC instrument 

should be used in practice).  Evidence from the literature reviewed indicated individual 

variation in how features of nicotine dependence were experienced among youth and 

certain features noted among heavier and more dependent smokers were also noted 

among light smokers (and vice versa).  Therefore it is difficult to determine at this stage, 

whether there are certain thresholds for loss of autonomy that definitively infer nicotine 

dependence and what factors (or features of dependence) distinguish these thresholds.  

Future research should be directed towards identifying and assessing these thresholds 

in relation to definitions of full “loss of autonomy” and what this means in terms of 

onset of nicotine dependence among adolescent smokers.   

Lastly, qualitative research published since 2000 has highlighted how certain adult-

derived measures could be problematic for measuring nicotine dependence among 

youth.  This research has highlighted differences in daily smoking patterns, such as 

sharing cigarettes daily, how onset of nicotine dependence differs between youth and 

how differences in setting restrictions such as not being allowed to smoke at home and 

therefore may be being unable to have a “first cigarette within half an hour of waking”, 

influence craving and desire.  Contextual information such as this provides a broader 

sense of understanding around adolescent smoking and dependence that quantitative 

data sources are limited in their capacity to provide.  The implications from findings 

such as these are important, firstly they indicate differences in nicotine dependence 

onset at an individual level, that measuring time to first cigarette may not necessarily 

capture nicotine dependence accurately across all youth, and they demonstrate how 

assuming commonly used adult definitions such as daily smoking can be inaccurate 

when used for youth.  Future research should continue use of qualitative research to 

understand key differences in behavioural and contextual factors that influence how 

features of nicotine dependence are experienced and defined among youth.  
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Conclusions

There has been a growing body of literature investigating the concept of nicotine 

dependence among youth and three new instruments specifically designed for youth 

have been utilised for research since 2000.  However, there is as yet no gold standard 

measure for nicotine dependence and as such, understanding of the conceptual nature of 

nicotine dependence among youth as it compares to adults is still limited.  However, this 

review has provided insight into how differences in behavioural and contextual factors 

influence how nicotine dependence is experienced between youth and adults.  Overall, 

these findings suggest caution when using adult derived measures as primary 

instruments to assess nicotine dependence among youth, as definitions based on adult 

derived constructs may not necessarily reflect the same definitions among youth.

The literature reviewed demonstrates that youth experience nicotine dependence 

differently compared to adults and to one another and there appears to be no formulaic 

definition for nicotine dependence or its individual features.  Furthermore, mixed 

findings were noted around variation in onset and sequence of nicotine dependence 

features among youth, which requires further research.  However, considering the 

limitations highlighted in this review, tolerance and craving were identified to be stable 

features of nicotine and were observed to discriminate well across varying levels of 

severity and dependence.  These features should be further investigated among youth to 

determine their significance in development and maintenance of nicotine dependence.  

While the extent to which these factors were experienced during developmental 

compared to maintenance phases remains unclear, they infer some commonality in 

experience of features across youth as whole and suggest that certain features of 

dependence are more salient to this age group, compared to adults.

While some progress has been made in understanding the conceptual nature of nicotine 

dependence among youth, there remain areas where further research is required.  In 

particular, there is a need to continue research that discriminates between 

developmental and maintenance phases of nicotine dependence, identifying thresholds 

of onset.  Furthermore, there is a need to better understand how individual features are 
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experienced by youth along a continuum, including gaining better insight into severity 

of individual features experienced during developmental compared to established 

phases of nicotine dependence.

The overall findings discussed in this review are somewhat inline with the brief findings 

noted in the New Zealand specific articles.  However, they highlight individual level 

differences in how nicotine dependence is experienced among youth.  Understanding 

these overall differences and differences within discrete populations has implications for 

developing relevant, effective and appealing treatment for nicotine dependence among 

this age group.  There is currently a lack of New Zealand research in this area, 

particularly considering the greater use of roll-your-own cigarettes among New Zealand 

youth and the large ethnic-related disparities noted in smoking prevalence and nicotine 

dependence between Māori and non-Māori.  Greater insight into key behavioural and 

contextual factors related to type of cigarette smoked and nicotine dependence between 

Māori and non-Māori would enable the development and provision of age and culture 

appropriate cessation treatment for nicotine dependence. 
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Chapter 3 - What is the evidence for motivation to quit smoking 

among youth: A review

Introduction

The previous chapter reviewed evidence since 2000 around how nicotine dependence, as 

a concept, is experienced and reported among youth, compared to adult smokers.  This 

chapter reviews evidence around whether youth are motivated to quit smoking, 

exploring motivation as a concept, as well as how motivators to quit smoking differ 

between youth and adults.

Motivation as a concept is made up of multiple facets that include intention, desire, 

purpose, self-belief and confidence.  Motivation as a construct, in the context of public 

health, is significant because of its association with behaviour, in particular, behaviour 

change.  Similar to the previous chapter, current understanding of the role of motivation 

in the context of smoking cessation behaviour has largely been informed by evidence 

from adult literature.  However, as highlighted in the previous chapter, frameworks and 

models used to understand motivation to quit smoking among adults may not 

necessarily be applicable to youth.  Understanding the role motivation has in facilitating 

positive behaviour changes in relation to smoking and smoking cessation has important

implications in informing policy and initiatives targeted towards supporting (and 

facilitating) behaviour change.  

Evidence from studies of adult smokers indicate that the majority of smokers express 

some desire to quit smoking and identify being motivated to quit smoking (McCaul, 

Hockemeyer, Johnson, Zetocha, et al., 2006).  Motivation to quit smoking has been 

identified to be a strong predictor of successful cessation (Prochaska & Goldstein, 1999; 

Sciamanna, Hoch, Duke, Fogle, et al., 2000).  However, it should be noted that long-term 

abstinence is likely to be mediated by a range of factors, including motivation.  

Moreover, motivational interviewing techniques appear to be effective as a cessation 

intervention when delivered in a primary care context and by a physician in 
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concentrated sessions (Lai, Cahill, Qin, & Tang, 2010), indicating motivation to be a key 

mediating factor in facilitating behaviour change.

The most commonly identified motivators to quit smoking by adults, in order of 

importance, include health (future and current), social concerns and cost (McCaul, et al., 

2006).  In McCaul’s review, identification of health as a motivator included reasons such 

as current physical symptoms, the need to feel better physically, observed family (or 

friend) illness or death and concerns about future health risk.  Identification of social 

concerns as an indicator included reasons such as family or social pressure to quit and 

responsibility to others.  Identification of cost included the expense of smoking and the 

need to save money.  Interestingly, these three motivators were consistently identified in

studies utilising retrospective, cross-sectional and prospective reporting methodologies.  

In this review, health was most commonly identified as the primary motivator to quit 

smoking among adults but it did not appear to be a consistent predictor of cessation 

success.  However, identifying health as a motivator does appear to be a consistent 

predictor of making quit attempts, highlighting some distinction in the influence of 

motivators in facilitating and maintaining behaviour change.  Furthermore, there 

remains uncertainly around whether the number of motivators identified increases the 

likelihood of a quit attempt (Gilpin, Pierce, Goodman, Burns, et al., 1992) , or whether 

the assigned importance of individual motivators influence this association (Halpern & 

Warner, 1993).  

One New Zealand study investigating motivation to quit smoking, comparing Māori to 

New Zealand European adults is worthy of some mention, given the emphasis of this 

thesis on the New Zealand experience (Klemp, Robertson, Stansfield, Klemp, et al., 

1998).  In this study, reasons for wanting to quit smoking were identified through 

personal interviewing using a Māori health provider.  Smoking prevalence and cessation 

behaviour were also investigated alongside motivators to quit smoking.  Findings 

highlighted health as being a key motivator to quit smoking across both ethnic groups.  

However key differences were noted by gender and ethnic group.  Having an awareness 
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of risks around smoking was identified to be a salient motivator among NZ Europeans.  

The cost of smoking among Māori men, pregnancy among Māori women and social 

unacceptability among European women were identified to be the most salient 

motivators, respectively, among each demographic group.

Chapter objectives

This chapter reviews evidence around youth (15 -19 years) motivation to quit smoking 

and explores how motivators to quit smoking differ between youth and adults.  Thus 

this chapter seeks to answer four questions:

1. How is motivation to quit smoking measured among youth?

2. Are youth motivated to quit smoking? and

3. Do motivators to quit smoking differ between youth and adults?

4. For all the questions outlined above, what are the differences between Māori and 

non-Māori?
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Methods

1. Databases

A systematic search for literature using the following databases was conducted between 

October 2007 and February 2010:

 The Cochrane library “tobacco addiction” group –

http://www.cochrane.org/index.htm

 PubMed;

 Ovid – Medline;

 Ovid – Embase; 

 Ovid - Psych-info;

 Science direct – health sciences and life sciences; and

 Scopus.

Key domains used for searches were utilised individually first and then in combination 

with key words, outlined as follows: 

 Domain words:

o Motivation OR motivation theory; AND

o Youth OR adolescent OR adolescence; AND

 Key words:

o Behaviour change; OR

o Smoking cessation OR abstinence; OR

o Quit OR quitting OR quit rate; OR

o Intention OR intent to quit; OR

o Stage of change OR trans-theoretical model; OR

o Self-efficacy

http://www.cochrane.org/index.htm
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Reference lists from journal articles that fitted the inclusion criteria were also utilised to 

identify any articles missed.  An email to four key experts2, as outlined in Chapter 3, was 

also sent to identify whether any key articles were missing from the overall list of 

references.

2. Search engines and key websites

The combinations of domain and key words outlined above were also searched for using 

the Google and Google scholar search engines to identify any websites and/or un-

published articles missed.  In addition, the following websites were searched for current 

and upcoming research fitting the inclusion criteria:

 Health Scotland - http://www.healthscotland.com

 NHS UK – http://www.nhs.uk

 ASH Scotland - http://www.ashscotland.org.uk

 Youth Tobacco Cessation Collaborative - http://www.youthtobaccocessation.org

 ASH New Zealand – http://www.ash.org.nz

 HSC New Zealand – http://www.hsc.org.nz

 Ministry of Health New Zealand – http://www.moh.govt.nz

 Global Tobacco Research Network - http://www.tobaccoresearch.net

3. Inclusion and exclusion criteria 

Published reviews, studies and research articles, in English only, from January 1995 to 

present were included, in order to review relatively recent research in this area.  Studies 

that focussed on participants aged 15 to 19 years were included; however, studies were 

also considered if the overall age group of focus included a robust, and defined, sample 

of youth aged between 15 and 19 years.  Inclusion criteria were kept relatively broad and 

are outlined as follows:

                                               
2 The experts were: Professor Steve Sussman from Keck School of Medicine, University of 

Southern California; Doctor Jennifer O’Loughlin from University of Montreal; Associate 
Professor Suzanne Colby from Brown University and Professor Denise Kandel from 
University of Columbia.  One expert declined the request (Denise Kandel) and the other three 
provided some article suggestions.

http://www.healthscotland.com/
http://www.nhs.uk/
http://www.ashscotland.org.uk/
http://www.youthtobaccocessation.org/
http://www.ash.org.nz/
http://www.hsc.org.nz/
http://www.moh.govt.nz/
http://www.tobaccoresearch.net/
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 No study design was excluded;

 Studies that specified motivation to quit as an outcome factor of investigation were 

included;

 Studies where a clear definition for motivation was specified were included;

 Studies where the instrument(s) or measures used to measure motivation was 

specified were included;

 Studies that utilised interventions to change level of motivation to quit were 

included if the instruments used were clearly specified and if motivation to quit 

smoking was measured before and after the intervention.  

 Studies that focussed on motivation in relation to alcohol or illicit drug use , but 

included tobacco smoking were excluded;

 Conference abstracts, conference posters and letters to editors (within peer reviewed 

journals) were excluded

No reviews specific to adolescent motivation and smoking cessation were identified in 

the Cochrane reviews.  Elements of motivation and quitting behaviour were discussed in 

the “Tobacco cessation interventions for young people” (Grimshaw & Stanton, 2006) and 

“school based programmes for preventing smoking” (Thomas & Perera, 2006) Cochrane 

reviews and general reviews of adult motivation to quit and quitting behaviour articles 

(McCaul, et al., 2006; Nezami, Sussman, & Pentz, 2003).
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Results

1. Brief overview of articles

Since 1995, 49 articles were identified that investigated motivation to quit among youth.  

Study designs included cross-sectional (24 articles), longitudinal (14 articles), 6 of which 

were prospective longitudinal studies, intervention studies (8 articles) and three articles 

used qualitative research methods.  Of the studies reviewed, 35 studies were conducted 

in the United States, four in the Netherlands, three in Australia, two in Korea and one 

each in: the United Kingdom, Canada, Turkey, Hong Kong (China) and Norway.  No 

studies were found that were conducted in New Zealand.  Table 15 presents a brief 

overview of the studies reviewed.

Table 15: Table of articles reviewed, by study design, participants and country of research.
Article Study design Participants Country 

Abdullah 
(2006)

Cross-sectional and 
longitudinal study

Smokers aged 24 or below 
years.  Recruited from a 
smoking cessation health centre.

Hong Kong 
(China)

Branstetter 
(2009)

Longitudinal study Smokers aged 14 to 19 years.  
Data was drawn from students 
who participated in the Not on 
Tobacco Programme (NOT)

USA

Burt 
(1998)

Cross-sectional study Smokers aged 17 and 18 years.  
Data drawn from Hutchinson 
Smoking Prevention Project

USA

Carpenter 
(2009)

Cross-sectional study 
(South Carolina Youth
Tobacco Survey)

Students (daily and non daily 
smokers) aged 11 to 18 years.  

USA

Colby 
(2005)

Intervention (randomized 
two-group design): brief 
intervention versus 
motivational interviewing.

Smokers aged 12 to 19 years.  
Recruited through outpatient 
clinic.

USA

Dino 
(2004)

Intervention (non-
randomized two-group 
design): brief intervention 
versus NOT programme)

High-school student smokers, 
age unspecified.  

USA

Engels 
(1998)

Longitudinal Smokers mean age of 12.4 
years (baseline) 14.4 years 
(follow up). 

Netherlands

Erol 
(2008)

Intervention (single group 
pre-post test study design)

Smokers aged 14 to 18 years.  Turkey
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Article Study design Participants Country 

Fagan 
(2007)

Cross-sectional study 
(tobacco use special 
cessation supplement)

Young adult smokers aged 18 to 
30 years. 

USA

Fisher 
(1999)

Cross-sectional study Youth aged 16 to 20 years.  
Recruited from commonwealth 
employment services and from 
Technical and Further Education 
colleges.

Australia

Friestad 
(1998)

Prospective longitudinal 
study (Norwegian 
Longitudinal Health
Behaviour Study)

Youth, average age 18.3 years.  Norway

Guo 
(2009)

Prospective longitudinal 
study

Current or former smokers aged 
13 and 14 years.  Data drawn 
from previous smoking 
prevention and cessation trial.

United 
Kingdom

Ham 
(2007)

Cross-sectional study Male vocational technical high 
school students aged 14 to 18 
years.

Korea

Ham 
(2007)

Cross-sectional study Male vocational technical high 
school students aged 14 to 18 
years.

Korea

Harris 
(2008)

Cross-sectional study Aged 17 to 26 years. Drawn 
from baseline campus health 
action against tobacco data. 

USA

Herzog 
(2007)

Cross-sectional study Smokes aged 13-18 years, 
mean age 16.1 years.

USA

Jamieson 
(2006)

Cross-sectional study 
(National
Annenberg Risk Survey of 
Youth and National Survey 
of Young Smokers).

Smokers aged 18 to 25 years. USA

Jones 
(2004)

Cross-sectional study Smokers aged 13 to 17 years.   
Data drawn from youth recruited 
for NRT RCT study, who 
requested treatment to quit 
smoking.

USA

Kleinjan 
(2007)

Prospective longitudinal 
study

Secondary school students aged 
13 to 18 years.  

Netherlands

Kleinjan 
(2009)

Prospective longitudinal 
study

Secondary school students aged 
13 to 18 years.  

Netherlands

Kleinjan 
(2010)

Prospective longitudinal 
study

Secondary school students aged 
13 to 18 years.  

Netherlands

Kohler 
(2008)

Longitudinal Age unspecified. Data drawn 
from adolescent cessation study.  

USA
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Article Study design Participants Country 

Leatherdale 
(2008)

Cross-sectional study Students aged 13 to 18 years. Canada

Lipkus 
(2009)

Longitudinal study Smokers aged 18-24 years. USA

Macpherson 
(2010)

Longitudinal study Smokers aged 14 to 18 years. 
Drawn from longitudinal study of 
smoking cessation self-change.

USA

McCuller 
(2006)

Intervention (non-
randomized three group 
design)

Smokers aged 15 to 20 years.  USA

Myers 
(2008)

Cross-sectional study Smokers aged 14 to 19 years.   USA

Myers 
(2004)

Cross-sectional study Smokers, average age of 16.2 
years.  Drawn from three studies 
of adolescent substance 
abusers.  

USA

Pallonen 
(1998)

Cross-sectional study Youth aged 14 to 18 years. 
Drawn from two adolescent 
studies.

USA

Pallonen 
(1998)

Cross-sectional study Youth aged between 14 and 18 
years.

USA

Patten 
(2008)

Prospective Intervention 
study (randomized two 
group study design): BOI 
versus SOS

Smokers aged 11 to 18 years.  USA

Patten 
(2009)

Qualitative Adolescent focus group 
methodology, average age 14.6 
years.

USA 
(Alaska)

Peters 
(2006)

Qualitative Focus group methodology, 
recruitment through high school.  
Age not specified

USA

Plummer 
(2001)

Longitudinal Youth, average age 15.2 years. USA

Riedel 
(2002)

Intervention (non-
randomized two group 
study design)

Smokers aged 13 to 19 years 
referred for disciplinary action.  
Recruited for a project 
evaluating a school-based 
smoking cessation programme.

USA

Sargent 
(1998)

Prospective longitudinal Youth aged 9 to 14 years.  USA

Siquera 
(2001)

Cross-sectional study Past or present smokers aged 
12 to 21 years. Recruited from 
urban, university-based, 
multidisciplinary ambulatory 
clinic.

USA
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Article Study design Participants Country 

Stanton 
(2006)

Cross-sectional study Smokers aged 14 to 18 years. Australia

Stanton 
(1996)

Cross-sectional study Smokers and non-smokers aged 
14 to 16 years. 

Australia

Steinberg 
(2007)

Intervention Smoking and non-smoking youth 
aged average of 16.2 years.  
Archival data obtained from 
larger adolescent study.

USA

Stephens 
(2004)

Cross-sectional study Smoking youth, 28 females aged 
average of 15 years. Recruited 
through issue of under age 
smoking ticket.

USA

Sussman 
(1998)

Longitudinal study Smokers aged 14-18 years. USA

Aung 
(2003)

Qualitative Smoking youth wanting to quit.  
Recruited through multi media 
brief telephone interviews

USA

Turner 
(2004)

Longitudinal study Smokers aged 14- 18 years. 
Data drawn from NOT 
programme evaluation.  

USA

Turner 
(2005)

Cross-sectional study Daily and non-daily smokers, 
average age of 16.5 years.

USA

Tyc 
(2004)

Cross-sectional study Smokers and non-smokers aged 
12 to 18 years.

USA

Williams 
(1999)

Intervention (non-
randomized 2 group 
design)

Smokers and non-smokers aged 
13 to 17 years. Drawn from 
baseline assessment for a 
randomized controlled clinical 
trial fro NRT. 

USA

Woodruff 
(2006)

Cross-sectional study Smokers aged 13 to 19 years.  
Volunteered participation from a 
larger cessation programme 
study, evaluating the 
effectiveness of an Internet-
based cessation programme.  

USA

Zhu 
(1999)

Cross-sectional study 
(Teenage Attitudes and 
Practices Survey I)

Smokers aged 12–19 years.  USA
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2. Defining motivation and it’s relevance to smoking cessation

Motivation is a psychological construct of desire, intent and reasoning, driving 

behaviour and behaviour change.  Motivation and behavioural change theories are often 

used in public health research because they provide a framework with which to help 

determine influencing factors on behaviours, along with the extent a change in 

behaviour will be accepted and performed.  A number of theories around motivation 

have been applied to smoking cessation in the past with a view to understanding what 

motivates smokers to think about quitting and specific motivators that exist to move 

smokers along a continuum, from thinking about quitting to actually making a quit 

attempt.  The following section outlines common theories, models and frameworks that 

have been used to measure, and inform, motivation in to quit smoking.

The most commonly used theories for motivation in the context of smoking cessation 

include the classical direction-energy notion (Miller & Rollnick, 1991; Sussman, Brannon, 

Dent, Hansen, et al., 1993), the trans-theoretical model (Prochaska & DiClemente, 1983), 

intrinsic/extrinsic motivational framework (Curry, Wagner, & Grothaus, 1990), self-

regulation models of motivation (Sommers, 1972), self-determination theory (Deci, 1980)

and the theory of planned behaviour and reasoned action (Ajzen, 1991).  The first three 

theories appear to be the most commonly used in cessation literature and are briefly 

described below.  More detailed review of these theories and concepts in relation to 

smoking cessation may be found elsewhere (Nezami, et al., 2003). 

2.1. The classical direction-energy theory

The classical direction-energy theory (Miller & Rollnick, 1991; Sussman, et al., 1993)

describes two elements to motivation: a direction/goal and effort/energy.  Goals are 

influenced by the desire to change to a perceived ideal.  The desire may be to change a 

self-image or a curiosity to learn and achieve an ‘ideal’ state.  Direction works in 

combination with desire by facilitating and guiding motivational influences, with the 

ideal being to reduce discrepancies between current and desired states of the self.  The 

theory states that the amount of energy spent on changing behaviour is influenced by 
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desire, where one would assume that a strong desire would correlate with increased 

energy being invested to change and achieve the end ‘ideal state’.  

In the context of smoking cessation, recognition of smoking as being an undesirable 

behaviour creates a dissonance within the self.  The goal then is to quit smoking because 

it is an undesirable behaviour, in order to reduce the dissonance and achieve the “ideal”, 

which is being smoke-free.  Achieving this ideal is strongly influenced by factors such as 

perceived goals, desire and self-efficacy (the perceived ease of quitting and confidence in 

one’s ability to quit, achieving lifestyle stability) ie, finding a consistency between 

wanting to quit and recognising lifestyle factors and challenges which help or hinder 

achieving the goal.  Influences such as lifestyle factors and social pressures (peripheral 

factors) affect the amount of energy that is invested into achieving the quit goal.  For 

instance, factors like peers (including friends) who smoke, social settings and situations, 

stressful life events and individual triggers can create challenges to staying quit.

2.2. The intrinsic/extrinsic motivational framework

The intrinsic/extrinsic motivational framework (Curry, et al., 1990) splits motivation 

into two categories; internal and external motivation.  Intrinsic/internal motivation is 

self-generated and draws on concepts such as confidence, competence, current vs. 

desired state discrepancies and a subjective understanding of the negative health 

consequences that stem from smoking.  In contrast, extrinsic motivation is externally 

generated from the environment and draws from classical/operant conditioning 

theories, whereby certain behaviours are elicited in response to an 

external/environmental stimulus (Pavlov, 1927).  Behaviour that is extrinsically 

motivated often involves an incentive or perception of an incentive, which is the external 

driver for the behaviour change.

In the context of quitting smoking, intrinsically generated motivation can come from the 

recognition of a discrepancy, whereby, much like the classical energy theory, the ideal is 

to achieve the end goal of quitting smoking.  This is fuelled by the recognition that 

smoking is an undesirable behaviour.  Internal motivation can stem from, for example, 
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recognising the negative superficial effects of smoking such as unpleasant smells, yellow 

fingers and bad breath etc, in turn generating a desire to want to quit.  In the same way, 

recognising negative health consequences such as rough coughing, finding it harder to 

exercise, wrinkling of skin etc, may also motivate a desire/need to quit.  In contrast, 

externally generated motivation to quit smoking can stem from the desire to save money 

(usually spent on cigarettes), being given a monetary reward to quit and stay quit, and 

so forth.

2.3. The trans-theoretical model

Finally, the trans-theoretical model (Prochaska & DiClemente, 1983) has been used 

frequently in smoking cessation work because of its cyclical, stage-by-stage framework.  

This model postulates that people change behaviour through a series of stages: pre-

contemplation, contemplation, preparation, action and maintenance.  Each stage is 

outlined below.

Pre-contemplation: A stage where there is no desire, want or need (perceived or 

otherwise) to take any action.  People in this stage do not want to change their 

behaviour, either because the positives outweigh the negatives of the behaviour, or 

because there is no discrepancy between their current state and perceived ideal.  People 

in this stage are generally understood to be unmotivated to change their behaviour, in 

the current context, to quit smoking.

Contemplation:  A stage where there is a recognised desire to change, including a plan to 

do so in the foreseeable, but not immediate future (usually in the next 6 months).  This 

desire to change may stem from several things, such as negatives of the behaviour 

outweighing positives, social pressures to change, discrepancies between current state 

and perceived ideal.  People who are in this stage are starting to think about behaviour 

change, but may or may not have thought about when they will change and/or how.

Preparation:  A stage where a more immediate time frame is assigned to the plan for 

change (usually in the next 30 days).  This generally involves cementing or setting a time 
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to begin the behaviour change and preparing for action like investigating self-help 

resources, or seeking help etc.  

Action:  A stage where action has occurred to change the behaviour.  In the current 

context, action would be construed as a quit attempt.  The behaviour change is usually 

occurring or has occurred at this stage and preventing relapse into old behaviours and 

habits by changing lifestyle, settings and using social supports etc is a crucial part of this 

stage.

Maintenance:  This is the final stage of the cycle and involves preventing relapse into old 

behaviours, like smoking.  With time, the behaviour change, not smoking, becomes the 

norm and gets maintained through reinforcement and management behaviours.

When trying to quit smoking, people can cycle through the various stages of change 

several times and can move backwards and forwards through the cycle.  Questions 

based on this model are very similar, often asking about intention to quit, with response 

options based on determining which stage of change the respondent is in, in order to 

derive whether a desire/motivation to quit smoking is present.  Research indicates that 

on average, a smoker can go through contemplation, preparation, action and 

maintenance around 14 times (Zhu, 2007), before maintenance is sustained long-term.  

One advantage of this model is that it recognises relapse as a normal part of the quitting 

process.  

More recently there has been some critique around the usefulness of the trans-theoretical 

model.  In particular, this critique has been focussed around the utility of a linear tool in 

measuring non-linear behaviour (West & Hardy, 2005).  The key limitations regularly 

pointed out with this model include the use of arbitrary timeframes, the assumption that 

people plan behaviour change in a logical and coherent way, that constructs such as 

“readiness to quit” and “preparedness” are not directly assessed and that the model 

excludes the roles of reward and associative learning that contribute to development of 
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addictive behaviours (West & Hardy, 2005).  These limitations, particularly in relation to 

adolescent smoking behaviour and behaviour change will be discussed further below.

3. Assessing motivation to quit smoking among youth

3.1. Quantitative measures

A range of quantitative instruments were used to assess motivation to quit smoking 

among youth in the articles reviewed.  The trans-theoretical, stage of change model 

(Prochaska & DiClemente, 1983) was the most common overall, used in 15 of the studies 

assessed.  As the majority of studies utilised the trans-theoretical model, a large 

proportion of instruments and analyses assessed stages of change.  The wide use of the 

trans-theoretical model in these studies indicates that constructs of adolescent 

motivation to quit smoking and corresponding evidence of motivation to quit smoking 

in this age group are largely reliant and based on one model.  However, numerous 

instrument variants and response options were noted in the studies reviewed, and are 

outlined in Table 16.
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Table 16: Comparisons of quantitative instruments used to assess motivation to quit amongst youth in chronological order (1995-2010)
Author Model Question Response options/coding Analysis

Abdullah (2006) Model unspecified, but 
broadly based on the 
Trans-theoretical 
model.

Stage of change assessed - specific 
questions unspecified

Unspecified 4-stage comparison:
Pre-contemplation
Contemplation
Preparation
Action 

Abstinence analyses
Branstetter (2009) Model unspecified

Trans-theoretical 
model

How motivated are you to quit smoking?

Stage of change assessed - Are you 
seriously considering quitting smoking in 
the next 6 months?

Are you planning to quit smoking in the 
next 30 days?

1 – not motivated
5 – highly motivated

Yes
No

Single item measure:
No, low, moderate, high and very 
high.

5 stage comparison:
Pre-contemplation
Contemplation
Preparation
Action
Maintenance

Demographic analyses plus quitters 
versus reducers.

Burt (1998) Model unspecified If you currently smoke cigarettes, do you 
seriously intend to quit?

Yes
No

Dichotomous comparison

Demographic, quit attempts and 
abstinence analyses.

Carpenter (2009) Model not specified Do you want to quit smoking? Yes
No

Dichotomous comparison

Demographic and attitudes towards 
smoking analyses.

Colby (2005) Trans-theoretical 
model

Stage of change assessed, question 
unspecified.

Derived from SCA algorithm 1-5 
scale
1 – not at all
5 – very much

4 stage comparison:
Pre-contemplation
Contemplation
Preparation
Action
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Author Model Question Response options/coding Analysis

Model unspecified
Motivation to quit:
How much would you like to quit 
smoking?

Assessed against abstinence at 1, 3 
and 6 months.

Dino (2004) Trans-theoretical 
model

Stage of change assessed: Planning to 
quit in next 6 months

Planning to quit in next 30 days

Yes
No

3 stage comparison:
Pre-contemplation
Contemplation
Preparation

Abstinence analyses.
Engels (1998) Trans-theoretical 

model
Have you seriously thought about quitting 
in next the 6 months?

Have you seriously thought about quitting 
in the next 30 days

Yes
No

Dichotomous comparison
Pre-contemplators
Contemplators

Quitting behaviour and abstinence 
analyses.

Erol (2008) Trans-theoretical 
model

5-item dichotomous scale Yes
No

5 stage comparison:
Pre-contemplation
Contemplation
Preparation
Action
Maintenance

Follow up analysis of decisional 
balance and situational temptations 
plus abstinence analyses, at 3 and 
6 months. 

Fagan (2007) Model unspecified. Are you seriously considering quitting 
within the next 6 months?

Yes
No

Multivariate logistic regression

Demographic and quitting 
behaviour analyses.

Fisher (1999) Model unspecified In the past 12 months, have you wanted 
to stop smoking?

Do you think you will try to quit before this 

Yes
No

Multivariate logistic regression 
analyses 
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Author Model Question Response options/coding Analysis

time next year?
Friestad (1998) Model unspecified Do you intend to try to stop smoking 

within the next year?
Very likely 
Rather unlikely 
Rather likely, or 
Very likely

Demographic and smoking 
attribution correlation analyses.

Guo (2009) Trans-theoretical 
model

Stage of change assessed – specific 
questions unspecified.

Unspecified 2 stage comparison:
Pre-contemplation
Contemplation

Assessed against 10 processes of 
change.

Ham (2007a)
Ham (2007b)

Model unspecified. 5 ordinal questions 
eg. Are you in the middle of smoking 
cessation?

Did you start smoking cessation more 
than 6 months previously?

Strongly agree
Agree
Neutral
Disagree
Strongly disagree

5 point Likert scale, highest score 
method based on a dimension 
scale.

Multivariate analyses of nicotine 
dependence, processes of change, 
self-efficacy and general 
demographics.

Harris (2008) Model unspecified How much do you want to quit smoking 
completely?

Very much
Not much

Dichotomous comparisons

Demographic analyses.
Herzog (2007) Trans-theoretical 

model
Original:
Are you seriously considering quitting in 
the next six months?

Are you planning to quit in the next 30 
days? 

Modified:
Are you seriously considering quitting 
smoking cigarettes within the next six 
months?

Are you planning to quit smoking 

Yes
No
I do not smoke

Yes
No
Don’t know/undecided
I do not smoke

Dichotomous comparison

Three variable comparison
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Author Model Question Response options/coding Analysis

Trans-theoretical 
model

cigarettes in the next 30 days? 

Contemplation ladder 
How much do you plan to quit smoking in 
the next 30 days?

11 point scale 
0 – no thoughts of quitting
5 – think I should quit but not 
quite ready
10 – taking action to quit

3 stage comparison:
Pre-contemplation
Contemplation
Preparation

Jamieson (2006) Model unspecified. Do you plan to quit smoking?

How likely is it that you will try to quit 
smoking permanently and completely in 
the next 3 months?

Yes
No

Very
Somewhat likely

Multivariate logistic regression

Jones (2004) Social Identity Theory How much do you want to quit right now?

How determined are you to quit right 
now?

How able are you to quit this coming 
month?

How likely are you to quit this coming 
month?

100mm visual analogue scale Descriptive analysis, dependent 
variable assessed was time spent 
with friends who smoke.

Kleinjen (2008) Trans-theoretical 
model

Stage of change assessed.  Question(s) 
unspecified.

nine-point ordinal scale ranging 
from 1 (‘I am planning to quit
within the next 10 days’) to 9 (‘I 
am planning to never quit and 
not planning to cut down’)

Multivariate logistic regression.  
Process of change and stage of 
change analyses, using nicotine 
dependence, self-efficacy and 
confidence as factors.

Kleinjan (2009a) 
Kleinjan (2009b)

Model unspecified. Readiness to quit 9 point ordinal scale
1 – I am planning to quit in the 
next 10 days
9 – I am planning to never quit 
and not planning to cut down

Continuous measure
Recoded so that highest score 
represented higher readiness to quit

Multivariate analyses, nicotine 
dependence, parental and peer 
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Author Model Question Response options/coding Analysis

smoking, quit attempts and 
abstinence.

Kohler (2008) Trans-theoretical 
model

Stage of change and motivation to quit 
assessed – question unspecified

Unspecified 3 stage comparison:
Pre-contemplation
Contemplation
Preparation

Stage transition analyses.
Leatherdale (2008) Model unspecified. Do you plan to quit smoking cigarettes? Yes in the next 30 days

Yes but not in the next 30 days
Yes but not sure when
No

Intends to quit versus does not 
intend to quit.  

Demographic analyses. Physical 
activity level, BMI and peer smoking 
assessed.

Lipkus (2009) Model unspecified. How strong is your desire to stop 
smoking?

7-item scale
1 - Not at all
7 – extremely strong

Continuous measure comparison

Follow up abstinence analyses at 1 
and 6 months.

Macpherson and 
Myers (2010)

Trans-theoretical 
model.

Stage of change assessed – specific 
questions derived from SCA algorithm.

Yes
No

Multivariate regression analyses.  
Dependent variable quit attempts.  
Control variables nicotine 
dependence, cigarettes per day, 
quit history and peer smoking.

McCuller (2006) 6-items designed to 
measure capacity 
match, social pressure, 
lifestyle stability plus 
additional 2 general 
energy items.

6-items designed to 
measure self-image, 
affect and curiosity 
plus an additional 2 
general direction 

16-item motivation index:

If I quit tobacco, my mood would improve.

Quitting tobacco use improves one’s 
mood.

I have all the skills I need to quit tobacco 
use.

I believe I can readily learn the skills that I 
need to quit tobacco use.

Strongly agree
Agree
Disagree
Strongly disagree

Assessed as single construct

Assessed motivation changes as a 
result of treatment, assessed 
abstinence at 3 month follow up.
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Author Model Question Response options/coding Analysis

items.
Quitting tobacco use would help on to 
achieve a more stable lifestyle.

If I quit tobacco use my self-image would 
improve.

Quitting tobacco use improves one’s self-
image.
I am curious to learn the ways in which 
my health will improve by quitting tobacco 
use.

I feel a lot of pressure from my friends or 
family to quit my tobacco use.

I feel I am putting pressure on myself to 
quit my tobacco use.

How much energy do you have to quit 
tobacco now and/or stay stopped?

How much effort will you put in to quitting 
tobacco now and/or stay stopped?

How much direction do you feel you are 
receiving to quit tobacco now and/or stay 
stopped?

How much do you desire to quit tobacco 
now and/or stay stopped?

A lot
Some
A little
None

Myers (2008) Trans-theoretical 
model.

Assessed intentions for smoking 
cessation 

2 continuous measures scored 
on 10-point Likert-type scale; 
plus

Continuous measure comparison of 
quitting behaviour, attempts and 
reasons for quitting.
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Author Model Question Response options/coding Analysis

Likelihood of not smoking in 1 
year; and 

Current desire to quit

4-item SOC algorithm
Myers (2004) Model unspecified Likelihood to quit smoking assessed –

question unspecified

Motives and reasons for quitting attempts 
assessed.  Specifically: pressure from 
parents or friends, cost, health, smoking 
is a nasty habit, or other reasons

10 point Likert-type scale

Yes
No
Other scored verbatim

Continuous measure assessing 
motives and methods of quitting 
between in and out patients. 

Pallonen (1998b) Trans-theoretical 
model

Intent to quit
Are you seriously considering quitting 
within the next 6 months?

Are you planning to quit smoking in the 
next 30 days?

Yes 
No

Analyses of decisional balance, 
quitting behaviour, smoking 
behaviour and cessation. 

Pallonen (1998a) Trans-theoretical 
model

Intent to quit
Are you seriously considering quitting 
within the next 6 months?

Are you planning to quit smoking in the 
next 30 days?

Yes
No
I have quit already

Yes
No
I have quit already

3 variable comparison:
Pre-contemplation
Contemplation
Preparation

Descriptive analyses plus 
processes of change, comparing 
youth to adults. 

Patten (2008) Model unspecified. Are you motivated to stop smoking 
permanently?

Which of the following best describes you 
right now?

Don’t really want to quit
Somewhat want to quit
Very much want to quit

I do not plan to quit smoking in 
the next 6 months
I will quit smoking in the next 6 
months

Three variable comparison

4 stage comparison:
Pre-contemplation
Contemplation
Preparation
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Author Model Question Response options/coding Analysis

I will quit smoking in the next 30 
days
I’m in the process of quitting

Action

Progression along SOC continuum 
assessed.

Plummer (2001) Trans-theoretical 
model.

Stage of change assessed Considering quitting smoking in 
the next 6 months
Seriously considering quitting 
within next 30 days
Not considering quitting

3 stage comparison:
Contemplation
Preparation
Pre-contemplation

Decisional balance, situational 
temptations to smoke assessed 
against SOC.

Riedel (2002) Model unspecified Assessed motivation to quit smoking –
question unspecified

Which of the following things motivated 
you to quit?
(a) concerns about smoking’s
effect on my future health; 
(b) concerns about smoking’s
effect on my health right now; (c) 
concerns about athletic performance; 
(d) the cost of cigarettes; 
(e) the number of teenagers who do not 
smoke; 
(f) other teenagers’ attitudes about 
smoking; 
(g) the true relationship
between smoking and weight; (h) 
concerns about how smoking affects my 
appearance (hair, teeth, etc.)
Other

Yes 
No
Other recorded verbatim

Dichotomous comparisons

Assessed demographic by 
motivators.

Sargent (1998) Model unspecified. Do you think you will be smoking 
cigarettes 1 year from now?

Definitely not
Probably not
Probably

Dichotomous comparison
Definitely; probably; probably not 
versus definitely not
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Author Model Question Response options/coding Analysis

Do you want to stop smoking now?
Definitely

Yes
No

Abstinence assessment. And 
demographic.

Siqueira (2001) Trans-theoretical 
model.

Current stage of change assessed. Not seriously quitting in the next 
6 months
Seriously considering quitting in 
the next 6 months
Able to quit for 24 hours or 
more in the last 6 months and 
planning on quitting in next 30 
days
Completely stopped smoking 
within the last 6 months
Completely stopped smoking 
more than 6 months ago

5 stage comparison:
Pre-contemplation
Contemplation
Preparation
Action
Maintenance

Analysis of negative life events 
scale and perceived stress scale 
against demographic analysis.  

Stanton (2006) Model unspecified. Do you think you will try to quit or stay quit 
by this time next year?

Yes
No

Multivariate analysis – predictor 
variable against demographics, 
confidence and peer smoking.

Stanton (1996) Model unspecified Contemplation of
quitting question unspecified

Unspecified Analysed alongside quitting 
attempts and behaviour.  

Steinberg (2007) Model unspecified. Plans to quit smoking measured -
question unspecified

Yes
No
Maybe

Three variable comparison

Analysis based on task persistence.
Stephens (2004) Trans-theoretical 

model
Readiness to quit assessed – question 
unspecified

Unspecified 3 stage comparison:
Pre-contemplation
Contemplation
Preparation

Sussman (1998) Trans-theoretical 
model

Stage of quitting assessed via 
statements:
I never thought about quitting

I’ve thought about quitting and decided I 
don’t want to

Yes
No

3 stage comparison:
Pre-contemplation
Contemplation
Maintenance

Demographic analysis.
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I’ve thought about quitting but haven’t 
made up my mind
I plan to quit but not until later

I plan to quit right away

I’ve quit and I’m trying to stay off
Turner (2005)
Turner (2004)

Model unspecified

Trans-theoretical 
model

Motivation to quit:
How motivated are you to quit smoking?

Stage of change
Do you plan to quit smoking?

When do you plan to quit smoking 
cigarettes totally and for good?

10-point scale
1 – not motivated at all
10 – extremely motivated

Yes
No

Within the next 30 days
Within the next 6 months
Longer than 6 months

3 stage comparison:
Pre-contemplation
Contemplation
Preparation

Tyc (2004) Model unspecified Future intentions to smoke and intentions 
to quit smoking specifically assessed but 
question unspecified

Unspecified Multivariate logistic regression 

Williams (1999) Model unspecified The reason I would quit smoking is that 
not smoking is a choice I really want to 
make for myself

7-point Likert scale Multiple regression analyses 

Woodruff (2006) Trans-theoretical 
model

Readiness to quit assessed using 4 
variable scale

I don’t intend to quit smoking in 
the next 6 months
I intend to quit smoking in the 
next 6 months
I intend to quit smoking in the 
next 30 days
I have already quit smoking

3 stage comparison:
Pre-contemplation
Contemplation
Preparation

Zhu (1999) Model unspecified Have you seriously thought about 
quitting?

Yes
No

Dichotomous comparison
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1.1. Qualitative measures

Three studies utilised qualitative research methods to investigate motivation to quit 

among youth (Patten, Enoch, Renner, Offord, et al., 2009; Peters, Kelder, Prokhorov, 

Agurcia, et al., 2006; Thiri Aung, Hickman III, & Moolchan, 2003).  Two studies utilised 

focus group methodology, consisting of between 6 and 11 per group (Patten, et al., 2009; 

Peters, et al., 2006) and one used open-ended interviewing techniques via telephone, 

during a baseline screener (Thiri Aung, et al., 2003).  Two studies investigated ethnically 

diverse populations: one investigated motives for quitting among native Alaskan youth, 

to inform how effective cessation interventions could be developed for this group, 

considering cultural factors and barriers to quitting amongst youth (Patten, et al., 2009)

and the other investigated perceptions of cessation programmes among minority ethnic 

student groups (Peters, et al., 2006).  The third study investigated specific motivators to 

quit among youth, paying special attention to gender differences (Thiri Aung, et al., 

2003).  Findings from qualitative research methods will be discussed further, below.

2. Evidence of motivation to quit among youth

2.1. Assignment of timeframes and motivation to quit

The majority of youth in the studies reviewed, indicated a desire and intent to quit 

smoking.  However, several studies indicated that while youth reported intention to quit 

smoking, many did not readily assign a timeframe to when they intended on attempting 

to quit (Herzog, 2007; Hunter, 2003; Pallonen, 1998; Pallonen, Prochaska, Velicer, 

Prokhorov, et al., 1998; Plummer, Velicer, Redding, Prochaska, et al., 2001; Stanton, 

Lowe, & Gillespie, 1996; Sussman, Dent, Nezami, Stacy, et al., 1998a; Sussman, Dent, 

Severson, Dee, et al., 1998b).  The relevance of assigned timeframes in instruments that 

assess stages of change, from an operational standpoint, was specifically investigated in 

one study (Herzog, 2007).  Findings from this study demonstrated a substantial 

proportion of youth (1 in 3) who responded “I don’t know” when asked when they 

intended to quit smoking, providing some evidence that youth may not necessarily 

assign time frames to intended quit attempts.  However it is important to note that “I 
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don’t know” was not offered as a response option in any other study using similar 

measures.  Furthermore, there is some indication that youth may be more likely to take 

action (transition from preparation to action stages) when assignment of timeframes 

have specific relevance to them e.g. attempting to quit after graduation (Harris, 

Schwartz, & Thompson, 2008).

However, the evidence around how assignment of timeframes is associated with 

transitions from intention to action is limited.  To date, two prospective longitudinal 

studies assessed the role of processes of change and their ability to predict transition 

through stages of change.  Both demonstrated some, though weak, associations with 

transitions through the stages of change to action a quit attempt (Kleinjan, Brug, van den 

Eijnden, Vermulst, et al., 2008; Kleinjan, Engels, van Leeuwe, Brug, et al., 2009a).  Other 

longitudinal studies have indicated linear associations between stages of change and the 

likelihood of having made a quit attempt and/or achieved abstinence (Branstetter, Horn, 

Dino, & Zhang, 2009; Engels, Knibbe, de Vries, & Drop, 1998).  However, these 

assessments were based on pre-determined timeframes such as 30 days, 6 months and 1 

year, and do not address the issue around whether these timeframes are in fact relevant 

to youth, and help to determine the likelihood of a quit attempt.  

2.2. Gender and ethnic differences in motivation to quit

Gender and ethnicity were commonly investigated and reported alongside motivation to 

quit smoking.  Gender differences in motivation to quit smoking were investigated in a 

number of studies (Fisher, Stanton, & Lowe, 1999; Friestad & Rise, 1998; Harris, et al., 

2008; Jones, Schroeder, & Moolchan, 2004; Leatherdale, 2008; MacPherson & Myers, 

2010; McCuller, Sussman, Wapner, Dent, et al., 2006; Myers & MacPherson, 2008; Patten, 

Decker, Dornelas, Barbagallo, et al., 2008; Peters, et al., 2006; Riedel, Robinson, Klesges, 

& McLain-Allen, 2002; Sargent, Mott, & Stevens, 1998; Stanton, Baade, & Moffatt, 2006; 

Stanton, et al., 1996; Sussman, et al., 1998b; Turner, Mermelstein, Turner, & Mermelstein, 

2004; Woodruff, Lee, & Conway, 2006; Zhu, Sun, Billings, Choi, et al., 1999).  Overall, 

findings indicated higher percentages of females intending to quit smoking compared to 

males and higher proportions of females having made a quit attempt, compared to 
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males (Stanton, et al., 1996).  Differences in specific motivators to quit, by gender were 

also noted and will be discussed further below.  

Ethnic differences in motivation to quit smoking remains relatively unexplored among 

youth.  Studies that included analyses by ethnic group in motivation to quit focussed on 

prevalence type measures ie, the percentage of one ethnic group in the pre-

contemplation stage compared to another ethnic group (Branstetter, et al., 2009; 

Carpenter, Garrett-Mayer, Vitoc, Cartmell, et al., 2009; Fagan, Augustson, Backinger, 

O'Connell, et al., 2007; Harris, et al., 2008; Siqueira, Rolnitzky, & Rickert, 2001; Turner, et 

al., 2004; Woodruff, et al., 2006).  However, limited analyses were conducted in the 

studies overall, whereby differences in motivation to quit smoking and how these 

related to quit attempts and successful abstinence between ethnic groups was 

investigated.  Briefly, two studies indicated higher percentages of white students who 

intended to quit smoking compared to non-white students (Carpenter, et al., 2009; 

Turner, et al., 2004).  One study indicated greater numbers of Hispanic youth in 

preparation stage compared to non-Hispanic youth (Woodruff, et al., 2006).  Another 

study indicated non-Hispanic blacks to be 1.7 times more likely than non-Hispanic 

whites to report intention to quit (Fagan, et al., 2007) and one study indicated no ethnic 

differences in motivation to quit smoking (Siqueira, et al., 2001).  

Two qualitative studies investigated motivation to quit smoking among specific ethnic 

and culturally distinct groups.  However, these studies did not provide comparisons to

other ethnic groups, thereby making it difficult to draw any conclusions about 

differences between ethnic groups in motivation to quit.

2.3. Self-efficacy and confidence

Self efficacy plays a mediating role in motivation (Bandura, 1994).  In the context of 

smoking cessation, self-efficacy is the belief that you can change your behaviour, thereby 

increasing motivation to quit smoking.  Self efficacy and confidence were commonly 
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investigated alongside motivation to quit as variable factors and/or predictors of 

quitting behaviour and abstinence.  

In this review, increased levels of self efficacy and confidence were noted to be 

positively associated with motivation to quit smoking.  In other words, less motivated 

youth, or youth in the pre-contemplation stage, demonstrated lower levels of self 

efficacy and lower levels of confidence to quit smoking (Dino, Kamal, Horn, Kalsekar, et 

al., 2004; Engels, et al., 1998; Erol & Erdogan, 2008; Ham, 2007; Ham & Lee, 2007; Kohler, 

Schoenberger, Tseng, & Ross, 2008; Leatherdale, 2008; Patten, et al., 2008; Stephens, 

Cellucci, & Gregory, 2004).  Furthermore, confidence and self-efficacy appeared to 

significantly predict likelihood of abstinence among males, compared to females, in one 

study (Branstetter, et al., 2009).

2.4. Nicotine dependence

Nicotine dependence was measured alongside motivation to quit in 18 studies 

(Abdullah, Lam, Chan, & Hedley, 2006; Colby, Monti, O'Leary Tevyaw, Barnett, et al., 

2005; Dino, et al., 2004; Erol & Erdogan, 2008; Ham, 2007; Ham & Lee, 2007; Joffe, 

McNeely, Colantuoni, An, et al., 2009; Kleinjan, et al., 2008; Kleinjan, et al., 2009a; 

Kleinjan, van den Eijnden, & Engels, 2009b; Kohler, et al., 2008; Lipkus & Shepperd, 

2009; MacPherson & Myers, 2010; Riedel, et al., 2002; Siqueira, et al., 2001; Stephens, et 

al., 2004; Thiri Aung, et al., 2003).  The most commonly used tools to measure nicotine 

dependence were the Fagerström test for nicotine dependence (FTND), the Fagerström 

tobacco questionnaire (FTQ) and the Hooked on Nicotine Checklist (HONC).  Detailed 

descriptions of these instruments and their utility for measuring nicotine dependence 

among youth were outlined in Chapter 2.  Six studies did not directly measure nicotine 

dependence, however measured number of cigarettes smoked per day (CPD) and time 

to first cigarette (TTFC), accepted to be indicators of nicotine dependence (Fagan, et al., 

2007; Harris, et al., 2008; Herzog, 2007; Turner, et al., 2004; Woodruff, et al., 2006; Zhu, et 

al., 1999).



119

The evidence around nicotine dependence and its association with motivation to quit 

among youth is mixed.  Three studies demonstrated that nicotine dependence decreased 

linearly with each stage of change – dependence was highest in pre-contemplation and 

lowest in action stages (Ham, 2007; Ham & Lee, 2007; Kleinjan, et al., 2009a).  However, 

three studies also found no association between stages of change and nicotine 

dependence (Kohler, et al., 2008; Siqueira, et al., 2001; Stephens, et al., 2004).  It should be 

noted that nicotine dependence was measured only as a peripheral variable in the 

studies reviewed, as opposed to being the dependant variable, and as such remains a 

factor that is likely to mediate motivation to quit alongside other mediating factors like 

self efficacy and confidence.

3. Motivators to quit among youth

Motivators to quit smoking were investigated in eleven studies, including a range of 

cross sectional (Fisher, et al., 1999; Jamieson & Romer, 2006; Jones, et al., 2004; Myers & 

MacPherson, 2008), longitudinal (MacPherson & Myers, 2010; Sussman, et al., 1998a; 

Turner, et al., 2004) and intervention (Riedel, et al., 2002) study designs.  Moreover, all 

three qualitative studies included in this review investigated specific youth motivators 

to quit (Patten, et al., 2009; Peters, et al., 2006; Thiri Aung, et al., 2003).  A range of 

specific motivators to quit, as identified by youth, were noted in the studies reviewed.  

More commonly identified motivators are discussed below.

Generally, motivators to quit fit into three conceptual domains: financial cost, health 

effects, aesthetic appearance and social influences.  Financial cost and health were the 

most commonly identified motivators to quit smoking overall.  Reasons around financial 

cost included cigarettes being expensive and wanting to save money.  Reasons around 

health included current and future health and health and fitness indicators such as 

endurance, fitness and athletic performance.  Aesthetic reasons included improved 

physical appearance, desire to taste and smell better and social influences included 

parental and peer pressure and wanting to avoid disciplinary action.  
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Gender differences in motivators to quit were noted.  Overall, females were more likely 

to be motivated to quit by aesthetic issues such as wanting better breath, whiter teeth, to 

smell better etc (Peters, et al., 2006; Riedel, et al., 2002; Turner, et al., 2004).  The 

association between weight loss and smoking was also more strongly endorsed among 

females indicating that females were less likely to be motivated to quit if they feared 

weight gain as a consequence (Peters, et al., 2006; Riedel, et al., 2002).  Furthermore, 

females were more likely to be motivated by reasons of social disapproval such as 

pressure from peer groups or boyfriends to quit smoking (MacPherson & Myers, 2010; 

Myers & MacPherson, 2008).  In contrast, improved athletic performance and endurance 

were clear motivators to quit identified by males and included reasons such as wanting 

to perform better, to get into higher sports grades, to be more healthy and not wanting 

lungs to hurt anymore during training (Peters, et al., 2006; Turner, et al., 2004).  

However, endurance was highlighted as a common motivator among females in one 

study (Sussman, et al., 1998a), suggesting that athletic performance as a motivator could 

be mediated by wider contextual factors, rather than just gender alone.  Males were also 

more likely to report cost and wanting to save money as a motivator to quit smoking, 

compared to females (Peters, et al., 2006; Riedel, et al., 2002; Turner, et al., 2004).

Evidence from the qualitative studies provides opportunity to explore wider contextual 

evidence around certain motivators.  For instance, one study identified, that while using 

certain forms of tobacco (iqmik – a smokeless form of tobacco used among native 

Alaskans) was generally acceptable within one setting, it was not in another, due to 

different social and cultural norms, thereby serving as a motivator to quit for some of 

these youth, when in different settings (Patten, et al., 2009).  In exploring motivators 

around health, one study demonstrated that health motivators identified by females 

reflected adverse reactions and negative symptoms as a consequence of smoking, 

thereby motivating them to quit smoking.  However for males, health reasons reflected 

performance-related issues such as athletic performance, illustrating a significant gender 

difference in motivators within the same domain (Thiri Aung, et al., 2003). 
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Discussion

This chapter sought to review the evidence around whether youth are motivated to quit 

smoking and to explore how motivators to quit smoking differ between youth and 

adults.  Overall, findings present some evidence that youth demonstrate motivation to 

quit smoking, based on the instruments and research approaches employed in the 

articles reviewed.  The most salient motivators to quit identified by youth included 

health, financial cost, aesthetic appearance and social influences.  These display some 

similarities to motivators to quit identified in the adult literature.

Assessment of motivation to quit

Motivation to quit smoking was assessed via a range of instruments; however, a large 

proportion of these instruments were based, in some way or other, on the trans-

theoretical model.  Furthermore, several of the studies reviewed used very simple 

approaches to measuring motivation, based on one or two questions, and a single 

construct (see Table 16).  The use of one model in a large proportion of studies has 

limitations on the overall understanding of youth motivation to quit smoking.  On face 

value, the trans-theoretical model is commonly understood and used widely as an 

indicator for intention to quit smoking among adult and youth populations.  However 

each stage of change is prescriptive, using a standard definition to delineate stages of 

change, and assumes that each stage is distinct from the others, based on these 

definitions.  

Furthermore, delineation of certain progressive stages is often solely based on 

differences in assigned time frames.  For instance, the contemplation and preparation 

stages are commonly separated by intending to quit within the next 6 months and 

intending to quit within the next 30 days.  The theory behind this distinction is clear, in 

that a smoker progresses from thinking about quitting in the future (contemplation 

stage) to thinking about quitting in the near future and making preparations to do so 

(preparation stage).  However, peripheral information around preparation, such as “was 

a quit date set?”; “was help sought to quit?” and “when was help sought?” are not often 
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collected in quantitative surveys, due to questionnaire constraints, and it is difficult to 

determine whether it is these wider preparatory factors that are more relevant in 

determining the distinction between these two stages, whether it is the assignment of the 

timeframe or a combination of both.

The use of arbitrary timeframes and lacking assessment of constructs such as “readiness 

to quit” and “preparedness” were noted as limitations of the trans-theoretical model 

earlier (West & Hardy, 2005).  Moreover, studies have found that the majority of quit 

attempts among general youth populations are overall, unplanned and underprepared 

(Larabie, 2005) and that intention to quit smoking changes frequently in the short-term

(Hughes, Keely, Fagerstrom, & Callas, 2005).  Given that youth are generally more likely 

to make spontaneous quit attempts, that are unplanned, suggests that the limitations of 

this model may not best capture the concept of motivation to quit amongst this age 

group.

Evidence of motivation to quit

How youth assign time frames to future quit attempts is not well understood.  Findings 

from one study in this review (Herzog, 2007) indicated that a substantial proportion of 

youth replied “I don’t know” in when asked when they intended to quit smoking when 

this response option was offered.  As “I don’t know” was not offered as a response 

option in other studies using similar measures, it is difficult to draw any strong 

conclusions based on one study.  However, several studies indicated that youth did not 

readily assign time frames around when they intended to quit smoking and some 

evidence was found to indicate that youth may be more likely to progress from 

preparing for a behaviour change to attempting a behaviour change when assignment of 

timeframes have specific relevance to them (Harris, et al., 2008).  Collectively these 

findings suggest that there may be conceptual differences between youth and adults in 

relation to how time frames are defined and perceived, in relation to intended quit 

attempts.  Gaining further information around whether stages of change are 

qualitatively distinct, in an operational sense, to youth, as they are to adults, would 
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inform a greater understanding of how motivation to quit smoking among youth 

facilitates behaviour change.  

In reviewing motivation to quit smoking among youth, a number of studies also looked 

at factors such as nicotine dependence, self efficacy and confidence.  Review of the 

evidence indicated that self efficacy and confidence increased with increasing 

motivation to quit, while levels of nicotine dependence decreased.  These findings are 

consistent with the adult literature and provide further support that a range of factors, 

including motivation to quit, mediate the likelihood that a quit attempt is made and is 

successful.  However, information about how these factors interact with one another to 

mediate the likelihood of a quit attempt and the likelihood of achieving long-term 

abstinence is less well explored.  From a theoretical perspective, it makes sense that an 

adolescent who is less nicotine dependent, more motivated to quit and has higher levels 

of self efficacy and confidence, would be more likely to make a quit attempt and 

succeed.  However, as discussed in the previous chapter, youth experience such factors 

differently to one another and across varying levels of intensity.  Furthermore, each of 

these factors interacts differently with factors such as peer, parental, environmental and 

contextual influences.  These associations have not been well explored in the literature to 

date but would provide vital information to better understand how concepts like 

motivation interact with wider contextual factors to facilitate behaviour changes among 

youth. 

Differences in motivators to quit smoking between youth and adults

Motivators to quit smoking identified by youth fit into four conceptual domains: health, 

financial cost, social influences and aesthetic appearance.  Interestingly, health, financial 

cost and social influences were also the three most commonly identified motivators to 

quit by adults.  However, there were some key differences between youth and adults 

worthy of discussion.  Within the concept of health, common motivators in relation to 

current health such as physical symptoms, and future health such as being worried 

about future health risk, were commonly identified among youth and adults.  However, 

youth also identified fitness related motivators such as improved endurance and athletic 



124

performance as common motivators to quit smoking – these were less commonly 

identified among adults.  In addition to this, youth commonly identified aesthetic 

appearance factors such as wanting to smell or look better – these factors were also less 

commonly identified by adults.  These findings provide evidence for some similarities 

and some differences in motivators to quit smoking between youth and adults.  Factors 

in relation to social influences, financial cost and current and future health are 

commonly reported by both youth and adults, while some differences are evident within 

the overall concept of health, with youth additionally being motivated by fitness related 

factors.  Furthermore, youth appear to be more commonly motivated by aesthetic 

factors, compared to adults.

Some gender differences were also observed among youth.  For instance, fitness related 

health and financial cost related motivators were more commonly identified among 

male compared to female youth.  In contrast, aesthetic appearance related motivators 

were more commonly identified among female compared to male youth, in particular 

reasons around weight loss were observed to be more salient for female youth.  

Collectively, these findings demonstrate important differences in motivation by age 

group and by gender that have important implications for how initiatives may be better 

tailored towards youth to stimulate behaviour change.  These will be discussed further 

below.  

Implications

There are four key implications stemming from this review.  Firstly, there is a need to 

incorporate wider use of models to measure motivation to quit smoking among youth.  

While the trans-theoretical model has been useful for capturing motivation to quit (and 

behaviour change) along a continuum among adults and among youth, to an extent, a 

wider range of models could capture more youth-relevant information around 

motivation to quit smoking and should be explored.  In particular, research around the 

relevance of arbitrary time frames such as “next 6 months” and “next 30 days” to youth, 

would be useful to help determine the utility of commonly used instruments to measure 
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motivation to quit.  Furthermore, research is required to help distil whether instruments 

used to measure motivation to quit among youth and adults qualitatively and 

operationally capture the same concepts.  Qualitative research in this area could be 

useful to further explore adolescent conceptual distinctions against adults, to inform 

future research in this area.

Secondly, there is a need to assess how factors such as nicotine dependence, self efficacy, 

confidence, motivation and wider factors such as peer, parental, environmental and 

contextual factors interact to influence quit attempts and the likelihood of achieving 

abstinence among youth age groups.  Information such as this could help to inform a 

greater understanding of youth quitting behaviour.  In this review, self efficacy and 

confidence were positively associated with motivation to quit smoking.  Inclusion of 

components that increase self efficacy, confidence and self belief should be incorporated 

into cessation interventions and programmes targeted towards youth in order to 

enhance coping skills and stimulate quit attempts.  

Thirdly, there is a need to better tailor emphasis of motivational components within 

initiatives and programmes towards youth, considering the findings highlighted in this 

review.  Differences in motivators to quit smoking are clearly evident not only between 

youth and adults but between female and male youth, and should be emphasised.  For 

instance emphasising the negative, un-attractive effects of smoking like yellowing of 

fingers and teeth, wrinkles, smelly hair for female youth and emphasising the effects on 

athletic ability and performance for male youth could increase levels of motivation and 

facilitate behaviour changes.  One potential application of this could be to develop 

pictorial health warnings that capture these motivators.  Furthermore, as common 

motivators were noted between youth and adults, such as financial cost and health, 

these could be included in more general motivational initiatives, at population level.  

Increasing accurate knowledge and awareness of health effects, to both youth and adults 

could be an effective means to prompt or enhance motivation to quit smoking.  

Emphasising the cost of smoking by highlighting how much money could be saved and 
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what the money could be spent on could also be an effective means of increasing 

motivation.

Finally, no studies were conducted specifically in New Zealand.  As a result, differences 

between Māori and non-Māori were unable to be assessed.  This highlights a gap in the 

literature, as there may be cultural and social factors specific to New Zealand, that were 

unable to be derived from this review.

Conclusions

There is currently no gold standard measure for motivation to quit smoking among 

youth.  The current understanding of motivation to quit smoking strongly relies on the 

trans-theoretical, stage of change model and as such, the current understanding of 

adolescent motivation to quit is limited.  There are key issues that remain unaddressed, 

in particular, whether youth qualitatively and operationally perceive and define 

motivation to quit smoking the same as adults.  Future research should be aimed at 

addressing how youth conceptually assign timeframes to quit attempts, if at all.

Findings from this review indicate that youth generally demonstrate motivation to quit 

smoking.  While youth do not appear to readily assign specific time frames to their quit 

attempts, findings suggest that youth with higher motivation scores, who demonstrate 

higher levels of self-efficacy, confidence and nicotine dependence are more likely to 

make a quit attempt.  However, how these wider factors interact together to influence a 

quit attempt, and achieving abstinence, is less well understood and needs to be explored 

to provide a better understanding of youth quitting behaviour.  This will in turn 

facilitate development and/or improvement of current cessation services for youth 

populations.

Though differences in motivators to quit smoking were evident between youth and 

adults, some similarities were also noted.  Health, financial cost and social influence 

factors were commonly identified among youth and adult age groups, and as such, these 
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elements could easily be included in generic motivational initiatives aimed at population 

level.  In addition to this, differences in motivational factors identified between youth 

and adults highlight a way to tailor motivational components within initiatives to 

appeal and be relevant to youth.  Tailoring emphasis of motivational components to 

males and females could allow cessation programmes delivered to youth to be more 

relevant and effective.
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Chapter 4 – Methodology of Quantitative Studies

This section of the thesis presents detailed methodological information about each of the 

data sources used for analysis in the three quantitative results chapters to follow.  Four 

data sources are presented in this chapter: 

1. New Zealand Census of Population and Dwellings (Chapter 5);

2. New Zealand Tobacco Use Survey (Chapter 6);

3. Quitline Caller Database (Chapter 7); and 

4. Quitline Service Evaluation (Chapter 7). 

Methodological information about each data source and an overview of general analyses 

are presented in this chapter.  Details about specific analyses conducted using each data 

source is outlined in corresponding chapters, as relevant.

New Zealand Census of Population and Dwellings

The Census is a compulsory national survey of all New Zealanders and is conducted 

once every five years under the authority of Section 23 (1) of the Statistics Act 1975 

("Statistics Act," 1975).  Statistics New Zealand produces the official count of people 

residing in dwellings in New Zealand at a specific point in time.  Data from the Census 

2006 and Census 1996 was purchased from Statistics New Zealand for analysis.

1. Survey population

The Census collects information from all dwellings and persons alive in New Zealand 

on New Zealand soil on a set date.  This included persons on vessels in New Zealand 

waters and/or who were on passage between New Zealand ports.

Overseas residents and people in diplomatic residences in New Zealand, including 

housekeeping staff, military personnel and members of diplomats' families, are included 

in the Census count as are foreign military personnel and their families located in New 
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Zealand on Census night (including foreign warships in New Zealand territorial waters 

on Census night). 

New Zealand military, naval and diplomatic personnel and their families located 

outside New Zealand on Census night are not included in the Census.

2. Geographic coverage

The Census in conducted in the North Island, South Island, Stewart Island and the 

Chatham Islands.  Off-shore islands included in the Census are the Kermadec Islands, 

Campbell Island, Three Kings Islands, Auckland Islands, Mayor Island, Motiti Island, 

White Island, Moutohora Island, Antipodes Islands, Bounty Islands and Snares Islands. 

The Ross Dependency is excluded from the population count.  Collectively, this 

coverage makes up a through geographical representation of New Zealand.

To logistically make distribution and collection of the Census achievable, New Zealand

is divided into units of land called meshblocks, a meshblock being the smallest 

geographic unit for which data were collected and processed. Each meshblock contains 

around 100 dwellings.  There were approximately 41,000 meshblocks in New Zealand 

during the 2006 Census and approximately 36,808 meshblocks during the 1996 Census.

3. Population counts

Two sets of population counts are released from the Census: Census night population, 

and Census usually resident population counts. Residents who are missed, counted 

more than once or are temporarily overseas are not adjusted for in Census counts. 

Census night population counts are counts of the number of people at their residence on 

Census night.  Overseas visitors, visitors from elsewhere in New Zealand are included, 

New Zealand residents who are temporarily overseas are excluded in the count.

Census usually resident population counts are counts of all people who usually live in 
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New Zealand and are present in New Zealand on Census night.  Overseas visitors and 

residents who are temporarily overseas on Census night are excluded.  Residents who 

are away from their usual address on Census night are included. 

The population in 2006 was approximately 4,150,000 and approximately 3,681,546 in 

1996.

4. Field collection

Hard copy forms were distributed at each dwelling by trained field staff before Census 

night.  One dwelling form and a set of individual form(s) were delivered to each 

dwelling.  People had the option to complete English or Māori/English forms and were 

given information about an online completion option, outlined below.  People residing

in Northland or Whakatane/Gisborne regions were given Māori/English forms only 

and informed about the online option.

Census 2006 offered people the option to complete their Census forms in hard copy or 

online.  This was not offered in 1996.  A household PIN (personal identification number) 

was provided in a sealed envelope for people who wished to complete their forms 

online. All members of the household used the same PIN.  A printed Internet 

identification (known as the Internet ID) was also included on the paper Census form. 

Collection of forms was performed by field staff after Census night.  Households where 

contact could not be made were left with sealed envelopes to mail back to Statistics NZ.

5. Response rates

The 2006 Census reported an overall non-response rate of 4.0% and the 1996 Census 

reported an overall non-response rate of 3.8%.  Non-response rates were not calculated 

by age in 1996 or 2006, due to responses being imputed if the question was not 

answered.  This included circumstances where an individual form for a person within a 

household was not completed and circumstances where an entire household did not 
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respond.  In 2006, 4.0% of responses were imputed for age and 3.7% of responses were 

imputed for age in 1996 (Statistics New Zealand, 2010).  For the cigarette smoking 

behaviour questions, the 2006 Census reported a non-response rate of 5.2% and the 1996 

Census reported a non-response rate of 7.2%.  

6. Questionnaires

Two forms must be filled out for the Census, an individual form and a dwelling form.  

Each person must fill in an individual form and one person from each household must 

fill in a dwelling form.  Different questions are asked in the household and the dwelling 

forms, these are outlined in Table 17.  Copies of each form from the 1996 and 2006 

Census are included in Appendix 2.

Table 17: Individual and Dwelling form content
Individual form Dwelling form

Usual residence

Country of birth

Māori descent and iwi

Living arrangements, household relationships and 

absentees

Legal marital status

Number of children

Highest secondary school qualification

Highest post-school qualification

Study/unpaid activities

Sources of personal income

Total personal income

Number of occupants on Census night

Dwelling type

Dwellings held in family trusts

Ownership of dwelling

Sector of the landlord

Rent paid

Access to telecommunication systems

Number of motor vehicles

Source (Statistics New Zealand, 2006)

6.1. Questions on cigarette smoking

The Census includes questions about cigarette smoking cyclically.  Questions have been 

included on smoking in 1976, 1981, 1996 and 2006 Censuses.  Questions were the same 

http://www.stats.govt.nz/NR/rdonlyres/F452E706-F161-4C4C-9613-1F634B004631/0/Usualresidence.pdf
http://www.stats.govt.nz/NR/rdonlyres/FCE3DEBC-FDFA-4D92-B777-6D74ED5C4961/0/Countryofbirth.pdf
http://www.stats.govt.nz/NR/rdonlyres/D009A3B5-A848-4B39-A9AD-C534E88D59DC/0/Maoridescentandiwi.pdf
http://www.stats.govt.nz/NR/rdonlyres/19A0117C-74CA-4C2E-8EFF-46719355B6DE/0/livingarrangementsandhouseholdrelationshipsandabsentees.pdf
http://www.stats.govt.nz/NR/rdonlyres/19A0117C-74CA-4C2E-8EFF-46719355B6DE/0/livingarrangementsandhouseholdrelationshipsandabsentees.pdf
http://www.stats.govt.nz/NR/rdonlyres/F2450ACB-425C-4BCC-A80D-06BEAE2366BE/0/Legalmaritalstatus.pdf
http://www.stats.govt.nz/NR/rdonlyres/A6043121-2901-429B-8883-49529F5681C6/0/Highestsecondaryschoolqualification.pdf
http://www.stats.govt.nz/NR/rdonlyres/A9D2EDFD-4FC8-4A0A-8764-E8BBE2D895C0/0/Highestpostschoolqualification.pdf
http://www.stats.govt.nz/NR/rdonlyres/D819FB58-AB92-4E97-832D-9F04B4376749/0/Studyunpaidactivities.pdf
http://www.stats.govt.nz/NR/rdonlyres/DB57187B-F493-49ED-B5C6-B782D7035A23/0/Sourcesofpersonalincome.pdf
http://www.stats.govt.nz/NR/rdonlyres/C7F6A04F-7B48-4FFC-A5D9-AFC2C2E24AB0/0/Totalpersonalincome.pdf
http://www.stats.govt.nz/NR/rdonlyres/869640E9-417E-43DD-8A40-92B7E0366608/0/Numberofoccupantsoncensusnights.pdf
http://www.stats.govt.nz/NR/rdonlyres/4094DC5E-7D88-4E21-99B7-353B1CAC7616/0/Dwellingtype.pdf
http://www.stats.govt.nz/NR/rdonlyres/CE20108B-8194-40D9-8C97-E31FC8713025/0/Dwellingsheldinfamilytrusts.pdf
http://www.stats.govt.nz/NR/rdonlyres/6C237B1D-6251-48C4-AF87-079320B4C422/0/Owndershipofdwelling.pdf
http://www.stats.govt.nz/NR/rdonlyres/80C12256-96B7-481E-9762-D6D28A9BD28E/0/Sectorofthelandlord.pdf
http://www.stats.govt.nz/NR/rdonlyres/C50CBDA9-3ACD-4786-B19B-093F9FCBD684/0/Rentpaid.pdf
http://www.stats.govt.nz/NR/rdonlyres/44EF3169-6A0A-4A2D-8D5F-658C2FE05FF5/0/Accesstotelecommunicationsystems.pdf
http://www.stats.govt.nz/NR/rdonlyres/094085A3-5CB9-4A52-ACCF-FB2AD185D76A/0/Numberofmotorvehicles.pdf
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for 1996 and 2006.  Data on cigarette smoking are only available for the population aged 

15+ years.

Figure 4:  Questions on cigarette smoking in the Census 1996 and the Census 2006

Source (Statistics New Zealand, 2006)

7. Definitions for smoking status

The definition of smoking derived from Census questions is the

“active smoking of tobacco via loose cigarettes or tobacco”

This definition includes manufactured cigarettes and loose tobacco and excludes pipes, 

cigars, smoked non-tobacco products, marijuana and non-smoked tobacco products. 

Smoking status in analyses of the Census is presented in three categories: 

 Regular smokers – regular smoker of one or more cigarettes per day at the 

time of the Census;

 Ex-regular smokers – not smoking at time of the Census but has been a 

regular smoker in the past;

 Never-regularly smoked – has never been a regular smoker of one or more 

cigarettes per day.
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8. Changes in classification of ethnic group between Census 1996 and 

Census 2006

Ethnicity is a self-assigned identity combining aspects of culture, race, place of birth and 

genealogy.  Defining constraints around ethnic grouping can often be ambiguous, 

leading to inaccurate estimates of true ethnic representation.  Statistics NZ defines 

ethnicity as being:

“Ethnicity is the ethnic group or groups that people identify with or feel they belong to. Ethnicity 

is a measure of cultural affiliation, as opposed to race, ancestry, nationality or citizenship. 

Ethnicity is self perceived and people can belong to more than one ethnic group”

The ethnicity question in the Census allows people multiple responses for all ethnicities 

they identify with, often producing several ethnicities for one person.  Two methods 

may be used to analyse multiple response ethnicity data, prioritised response and total 

response.

A prioritised response analysis prioritises one ethnic group over all others identified.  

Ethnicity data from the 1996 Census was presented prioritised for Māori.  During 

analyses, this means that someone who may have identified NZ European and Māori as 

their ethnic groups would be counted only once as being Māori (Ministry of Health, 

2004).

A total response analysis counts every ethnic group identified for one person.  Ethnicity 

data from the 2006 Census was presented as total response.  During analyses, this means 

that someone identifying NZ European and Māori as their ethnic groups would be 

counted once for NZ European and once for Māori. 

In 2004, Statistics New Zealand changed the format of ethnicity output from prioritised 

counts to total response counts because prioritised ethnic groups conceal diversity and 

do not reflect the true ethnic make-up of a population (Statistics New Zealand, 2004).  

Comparisons between Census 1996 and Census 2006 for ethnicity are presented only for 

Māori vs. non-Māori due to the change from prioritised to total response.  
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9. Data analyses

General methods of prevalence analyses are presented in this chapter, with further 

specific analyses presented in Chapter 5.

Crude prevalence estimates were calculated for regular smokers, ex-regular smokers, 

and people who have never regularly smoked; people not answering either question 

were excluded from the denominator.

Numerator = count of [smoker] OR [ex-smoker] OR [never-regular smoker]

Denominator = sum of [smoker + ex-smoker + never-regular smoker]

Prevalence estimates calculated for the two smoking questions from Census 1996 and 

2006 were broken down by the following demographic variables: 

Gender – male, female;

Age – 15-19, 20-24, 25-29, 30-39, 40-49, 50-59, 60-64, 65+; 

Ethnic group – NZ European, Māori, Pacific peoples, Asian, Other and non-Māori; 

Total prevalence estimates were additionally calculated for 15-64 years and 15+ years.  

Including older age groups into total prevalence calculations produces lower prevalence 

estimates.  This is due to higher morbidity among older populations which decreases the 

prevalence of smoking among older age-groups.  Total prevalence calculations for the 

NZ population aged 15-64 years have been included for comparison. 

The prevalence of regular smokers, ex-smokers and never-regular smokers were 

analysed for changes between the 1996 Census and 2006 Census for the demographic 

groups set out above.

10.Strengths and limitations of Census analyses

A key strength of using the Census as a data source was the availability of such a large 

sample for analysis.  The large sample number enabled data to be analysed by multiple 
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categories (and sub-categories), without the ability to conduct robust analyses being 

compromised.  This was particularly important for ethnic group analyses, and enables 

long-term trends to be monitored at a finer level of detail, over time.  Response rates 

were also high for the Census, implying that data analyses were highly representative of 

the New Zealand population.  

The inclusion of a question on smoking in a national Census is unique to New Zealand.  

Smoking information was not collected in the 2001 Census so it is not possible to more 

fully explore changing smoking patterns between 1996 and 2006, for example whether 

these occurred early or late in the period.  The collection of smoking information in 

subsequent Censuses is therefore essential to provide an accurate picture of changes in 

smoking in the population to inform policy and practice and should be advocated for in 

order to provide accurate and consistent monitoring of changes in smoking prevalence 

over time.   Changes to presentation of ethnicity data and subsequent analyses are a 

limitation due to changes between 1996 and 2006, as discussed above.

The census category ‘Never-regularly smoked’ included all people who have never 

smoked at least daily, and hence will include both occasional and never smokers. 

Therefore, the Census data do not allow for further detailed analyses of occasional 

smoker and never smoker prevalence to be made.  This may be a particular issue among 

youth and young adult smokers who may be less likely to smoke on a daily basis.  

However, estimates for smoker, ex-smoker and never-regular smoker prevalence from 

Census data are comparable to estimates from the New Zealand Tobacco Use Survey, 

which does allow detailed breakdowns of smoker type (Ministry of Health, 2007b).  

Evidence for comparability across both datasets indicates that estimates of regular and 

never-regular smoker are accurate and representative of the smoking New Zealand 

population.

Other limitations of the Census data include that it relies on self-reported smoking status 

using self-completion questionnaire methods.  This may be subject to biases such as 

social desirability bias. There is a possibility that changes in social-desirability bias over 
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time between groups could affect comparisons.  For example, there may have been some 

increased social desirability bias after implementation of the 2003 Smoke-free 

Environments Amendment Act made smoking less socially acceptable.  However, as it is 

impractical to use biomarkers in large surveys, the extent of this change, if present, 

cannot be measured using information from these datasets.  Though, as participants are 

assured of complete anonymity the impact of changes in social desirability bias seems 

unlikely to be great (Statistics New Zealand, 2010).  

New Zealand Tobacco Use Survey 2006

The New Zealand Tobacco Use Survey (NZTUS) is part of the National Health Monitor 

and was in field for the first time in 2006 and repeated in 2008 and 2009.  The NZTUS 

occurs two out of every three years.  Data in 2006 was collected via computer-assisted 

personal interviewing (CAPI).  The NZTUS collects information about the New Zealand 

population (smokers and non-smokers) aged 15–64 years who are usually resident in 

permanent private dwellings in New Zealand at the time of data collection.

1. A note on author involvement

The author of this thesis was the sole project manager of the NZTUS 2006 (and 2008).  

My involvement with the NZTUS 2006 (and 2008) included questionnaire and survey 

methodology development, questionnaire testing, conducting and collating consultation 

on sampling strategies, submitting and managing ethics approval, managing the survey 

and the contracted data collection company throughout fieldwork, data analyses, 

reporting and dissemination of results.  

The initial NZTUS questionnaire was developed by UniServices, Auckland University in 

2003.  When I began managing the survey for the Ministry of Health in 2005, the NZTUS 

was incomplete, untested and no consultation had occurred, in terms of information 

needs, at that stage.  As part of my work with the Ministry of Health, developing and 
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managing the national tobacco monitor3, it was agreed that I would manage all aspects 

of the NZTUS, including questionnaire refinement, consultation, testing, 

implementation, analysis and reporting and be able use any and all elements of this 

towards my doctorate research.  The Ministry of Health funded annual tuition fees for 

me to conduct my doctorate study as they were supportive of this work being 

conducted, published and disseminated.

Consultation began with a NZTUS working group in 2005 to finish the survey and 

incorporate relevant socio-demographic information to New Zealand.  The NZTUS 

working group consisted of researchers, tobacco control stakeholders, statisticians and 

academics, including my PhD supervisors.  Consultation on sampling strategies 

occurred with Ministry of Health statistics staff and external consultants in order to 

derive an appropriate approach to enable representative sampling in New Zealand.  

The National Research Bureau (NRB) was selected as the preferred provider after a 

Request for Proposal process, to conduct the survey and therefore worked very closely 

with myself and Ministry of Health statisticians to implement this.  NRB was 

responsible for implementing the sampling strategy, fieldwork, field staff and delivery 

of monthly field reports under the direction of the Ministry of Health.  NRB were also 

responsible for providing a clean dataset at the end of implementation.

Once the survey was completed, data were weighted by statisticians at the Ministry of 

Health and was then analysed by myself, a statistician and an epidemiologist.  Several 

reports have been analysed (with help from statisticians), written by myself and 

published as Ministry of Health reports as a consequence of this work, including 

Tobacco Trends 2006 (Ministry of Health, 2006b), The New Zealand Tobacco Use Survey 

2006 (Ministry of Health, 2007c) and Monitoring Tobacco Use in New Zealand: A 

                                               
3 The national tobacco monitor collates data from several datasets to monitor long-term trends in 

tobacco use and smoking behaviour in New Zealand.  These datasets include the NZTUS, the 
Drug and Alcohol survey, the New Zealand Health Survey, the Year 10 Survey, the Year 10 
In-depth Survey, the Global Youth Tobacco Survey, Statistics New Zealand consumption data 
and Annual tobacco returns data.  More information on these data and datasets may be found 
elsewhere (Ministry of Health, 2010a).
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technical report on defining smoking status and estimates of smoking prevalence (Ministry of 

Health, 2008a).  The NZTUS 2006 provided validated measures, relevant to New 

Zealand and core questions from the NZTUS 2006 were included in the New Zealand 

Health Survey 2006/2007 (Ministry of Health, 2008b) and the International Tobacco 

Control Policy Evaluation Study – New Zealand Arm (International Tobacco Control 

Policy Project Team, 2010).

2. Sample size and population

The sample size for 2006 was 5703 individual respondents.  The total sample consisted of 

a main sample and a screened sample.  The purpose of the screened sample was to boost 

the sample sizes for key age and ethnic sub-groups (15–24 years, Māori, Pacific peoples 

and Asians).  The main sample consisted of 4695 and the screened sample, 1008 people.  

This sample design was also used for the 2008 and 2009 NZTUS.

The survey included representative numbers of the New Zealand population aged 15–64 

years living in permanent private dwellings.  The population aged 15-64 years in 2006 

was approximately 4,150,000 according to the 2006 New Zealand Census of Population 

and Dwellings. 

The survey covered the eligible population living within permanent, private dwellings, 

which included apartments and flats where possible.  Private dwelling types not 

included in the survey were temporary dwellings such as caravans, cabins and boats.  

Non-private dwellings such as hotels, motels, guesthouses, boarding houses, homes for 

older people, hostels, motor camps, hospitals, barracks, prisons and other institutions 

were not included.

2.1. Eligible respondents

All people aged 15–64 years inclusive, usually resident in permanent private dwellings 

were eligible for selection as respondents.  People who were present within the dwelling 
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at the time of interview but who usually lived elsewhere, such as visitors, short-term 

students and house-sitters, were excluded.

2.2. Geographic coverage

All mainland (North and South Island) New Zealand households were included in the 

survey coverage.  Small offshore islands were excluded.  Dwellings were clustered into 

meshblocks, as defined by Statistics New Zealand.

3. Sampling

3.1. Sample design

The survey was designed to be able to produce nationally representative estimates of 

tobacco smoking with boosted representation of Māori, Pacific and Asians to ensure

adequate sample sizes for these groups.  To do this, a complex systematic, stratified 

sampling approach was taken.

Two samples of meshblocks were used for the sampling frames: a Pacific stratum with 

20% or greater Pacific concentration within each meshblock and a General Population 

stratum.  Stratification of the frame, as described, required a total of 500 meshblocks to 

be systematically sampled with probability proportional to size.  Of these, 100 

meshblocks were randomly selected from the Pacific peoples stratum and 400 from the 

General Population stratum.

Sampling within the selected meshblocks occurred as follows.  Within each meshblock 

of the General Population stratum, 16 occupied dwellings (in geographical order) were 

systematically sampled.  Sixteen of the remaining dwellings were then systematically 

approached for the screened sample.  Within each meshblock in the Pacific peoples 

stratum, the only sample taken was a systematic geographically ordered sample of 16 

dwellings from each meshblock.  No screened sample was taken.  Because the 

boundaries of the Pacific stratum were designed to produce a higher likelihood of 
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identifying Pacific subjects, it was not necessary to have a screened sample in this 

stratum.

Once 500 meshblocks were drawn systematically, the specific set of meshblocks was 

submitted to Statistics New Zealand to determine whether the characteristics drawn 

aligned with a suggested frame, supplied by Statistics New Zealand.  Table 1 outlines 

the comparison between the meshblocks that were drawn and the suggested frame.

Table 18: Proportion of dwellings containing at least one person within the eligible age, by ethnic 
sub-group: suggested frame versus drawn meshblocks

Māori Pacific Asian Other Total Number of meshblocks
Pacific 
stratum

0.208
0.203

0.326
0.316

0.095
0.100

0.307
0.323

0.936
0.942

1890
1890

General 
Population 

stratum

0.120
0.115

0.025
0.026

0.053
0.057

0.643
0.627

0.842
0.825

30225
30225

Notes: Drawn meshblock characteristics are presented underneath suggested frame characteristics in italics.

No further alterations were made to the main or the screening cluster sizes due to drawn 

meshblocks aligning well with the suggested frame,

3.2. Main sample of homes

Using the updated enumeration of dwellings in assigned meshblocks, each interviewer 

was given a sampling interval in order to select dwellings for the sample.  This number 

(N-factor) allowed around the same number of dwellings to be sampled for each 

geographical meshblock, regardless of the size of the meshblock (size is defined as 

number of dwellings).  Main sample homes were identified and contacted, and persons 

aged 15–64 years (inclusive) of any ethnicity are listed for selection by the Kish Grid 

procedure (Kish, 1949).

3.3. Screened sample of homes

These are dwellings that lie between the main sample dwellings. For the screened 

sample, anyone within the dwelling who identified as being Māori, Pacific, Asian, or 
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aged 15–24 years were eligible for inclusion.  Only dwellings from meshblocks in the 

General Population stratum were screened for this sample and no screening was 

performed for dwellings from meshblocks in the Pacific stratum.

3.4. Probability of selection

The probability of a respondent being selected depended on the probability of:

 A meshblock being selected;

 Their dwelling being selected within the meshblock; and

 The respondent being selected from all the eligible individuals within the 

dwelling.

3.5. Probability of meshblock being selected

The first stage of sampling was at the meshblock level.  Meshblocks were arranged from 

north to south, sorted into regions, then urban, secondary urban and rural areas.  A 

systematic sample was taken from each stratum, starting from a random point.  Every 

meshblock within each stratum had a known, non-zero probability of selection.  No 

meshblock, either within a stratum or across the strata, had more than one chance of 

selection.

Meshblocks from all strata are selected with a probability proportional to their size.  The 

probability of selection for each meshblock was directly proportional to the number of 

eligible dwellings within that meshblock.

3.6. Probability of dwelling being selected

The target number of dwellings selected for the main sample was 16 per meshblock.  

The target number of dwellings selected for the screened sample from the General 

Population stratum was also 16 per meshblock.  The dwellings for the screened sample 

were drawn from remaining dwellings in the meshblock after the main sample had been 

taken.
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Small meshblocks with less than 16 dwellings available for the screening sample were 

rare and meshblocks with fewer than nine homes were removed.  Coverage of all New 

Zealand homes was approximately 99%, even after removing some meshblocks.

Interviewers enumerated the number of dwellings in the meshblocks assigned to them 

before interviewing began.  This ensured that the number of eligible dwellings in each 

meshblock was updated from the 2001 Census counts.

3.7. Probability of a respondent being selected

Within each dwelling all people of eligible age (ie, 15–64 years inclusive) were identified.  

The Kish Grid procedure was used to ensure that one eligible person in a selected 

dwelling would be randomly selected to be interviewed irrespective of the number of 

eligible individuals in the dwelling.  The names of all eligible respondents were listed in 

descending order of age onto a sampling grid.  This Kish grid was then used to select the 

respondent whose name fell alongside a predetermined indicator.  No substitution of 

any refusing or un-contactable respondent was permitted.  The NZTUS 2006 sampling 

methodology is outlined in Figure 5.
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Figure 5: Flowchart of NZTUS sampling methodology 

Survey population and frame

Meshblock selection

Dwelling selection

Main sample Screened sample

Respondent selection

Everyone aged 15-64 years who were resident in permanent dwellings in New Zealand

Meshblocks stratified into:
1 Pacific Stratum
2 General Population

Systematic sample from each 
stratum to select a total of 500 
meshblocks:

3 Pacific Stratum (400)
4 General Population (100)

Interviewers enumerated each meshblock ie, 
counted number of dwellings within each 
meshblock.

To sample around 16 dwellings per 
meshblock, the N-factor is calculated eg, if 
there were 64 dwellings counted in the 
meshblock, 64/16 = 4; N factor = 4

Start point is the first N dwelling.  
Every N dwelling is sampled from 
the meshblock eg, for meshblock 
with N-factor = 4, every N house 
will have 3 dwellings in between.

Interviewer contact is made at 
every N dwelling

Start point is dwelling next door to 
the first N dwelling.  Every 
dwelling in-between each N 
dwelling is sampled for groups of 
interest: Māori, Pacific, Asian and 
15-24 year olds. 

Interviewer contact is made for a 
maximum of 16 dwellings.

Once contact is made and preliminary 
introductions are complete, all eligible 
respondents in the household are listed on 
the Kish grid

Randomly select one eligible respondent for 
interview
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4. Ethics

Participation was voluntary with all participants aged over 18 years required to give 

informed consent.  Participants were given the opportunity to withdraw their consent at 

any point of the survey (recruitment and questionnaire).  Respondents between the ages 

of 15 and 18 were not required to have parental consent, but were assessed on a case-by-

case basis as to their ability to understand and participate in the survey and give 

informed consent.  Parental consent was requested, where eligible respondents aged 

between 15 and 18 years were deemed unable to provide consent.

The information collected in this survey is protected by the Privacy Act 1993.  All 

identifying features from the information collected were removed from the dataset, which 

is stored securely at the Ministry of Health.  The information collected is combined with 

other information from other people to produce summary statistics about whole groups of 

people.  No one can be personally identified by looking at the final dataset.

Approval for this survey and its analysis was granted by the Multi Regional Ethics 

Committee, Ministry of Health, in October 2005.

5. Survey testing

A pilot was conducted in the first three weeks of November 2005.  The objective was to 

check all aspects of the survey, including interview duration, training, software, 

sampling methods, data collection, and public reaction to the questionnaire and the 

overall survey.

5.1. Sample design objectives

The total target sample size for the main survey was required to be around 5300.  Within 

this total sample size there were to be minimum sample sizes for the following 

population groups of interest:
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 Māori (total target sample): 1000;

 Pacific peoples (total target sample): 500;

 Asian peoples (total target sample): 500;

 15–19-year-old age group: 500.

Note that one person may identify with more than one ethnicity.

5.2. Expected sample sizes

An initial approach was tested to see whether total ethnic target samples could be 

reached by screening within the 500 meshblocks to be selected for the main sample.  The 

average size of meshblocks was found to be too small to yield the minimum targets 

required for Pacific and Asian peoples.

The second approach tested a combination of stratification and screening. A boundary 

with a concentration of 20% Pacific peoples was selected for stratification of the ethnic 

booster sample, meaning that the Pacific stratum consisted of meshblocks containing at 

least 20% eligible people who identified themselves as being of Pacific ethnicity.

5.3. Interviewing

Eleven survey company interviewers were specifically trained to administer the NZTUS 

for the ‘dress rehearsal’, and each was assigned a single meshblock to sample 

respondents and interview in the same manner as anticipated for the survey.  Over the 

survey testing period, 110 complete interviews were achieved with a response rate of 

70%.

The dress rehearsal was successful in testing the questionnaire, survey design and 

methodology, and only a few minor changes were made to the 2006 questionnaire as a 

result.  The 110 interviews completed in the dress rehearsal were included in the final 

dataset for the 2006 NZTUS.
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6. Main survey

The main survey was undertaken during the first quarter of 2006 (January to March).  

The survey was well received and no problems were encountered with interviewers or 

interviewees.

From the 500 meshblocks sampled, 13,393 dwellings were enumerated and visited.  A 

total of 5703 people responded to the survey, of whom 1071 were Māori, 615 Pacific 

peoples and 710 Asian; 756 were 15–19 years old.  These are total response ethnicity 

counts, where people who reported more than one ethnic group are counted in each 

group with which they identified.

The mean duration of the interview (not including the time taken to obtain or set up the 

interview) was approximately 13 minutes.

6.1. Response rate

The overall response rate for the main survey was 75.4%.  Four components were used 

to calculate the response:

 ineligibles (eg, vacant sections, vacant dwellings and non-residential 

dwellings);

 eligible responding;

 eligible non-responding;

 unknown eligibility (eg, non-contacts and refusals who provide 

insufficient information to determine eligibility).

The response rate was calculated as follows:

Response rate =
number of eligible responding

x 100

number of eligible 
responding

number of eligible 
non-responding

estimated number of eligibles 
from the unknowns+ +
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6.2. Weighting estimation

The NZTUS was designed to produce nationally representative estimates of the New 

Zealand population.  In order to achieve national estimates, each completed interview 

(referenced as a unit) in the survey is weighted to the national population in 2006.

There are two stages of weighting.  The first stage involves calculating the selection 

weight for each unit.  Because the total sample comprised a main sample and a screened 

sample, the probability of selection for each unit in these two samples was calculated 

differently.  The selection weight was the inverse of the selection probability.  The 

second stage involved a weighting adjustment using generalised regression to ensure 

that the population structure of the respondents from the survey were consistent with 

the population structure of the national population in 2006.

Benchmarks used for the NZTUS weighting procedures were estimated for the number 

of people aged 15 to 64 years living in permanent private dwellings in 2005, by Māori 

and non-Māori, gender and age group (15–19, 20–24, 25–34, 35–44, 45–54, 55–64).

6.3. Variance estimation method and estimation reliability

The method of variance estimation used in this survey is called the delete-a-group 

(DAG) jack-knife method (Kott, 1998). This method divides the full sample into 

G random groups, and weights each G random group to the population using the same 

weighting methodology as for the full sample. Differences between the full sample 

estimate and the random group estimates were then calculated.  One hundred random 

groups were chosen (G = 100) for the NZTUS.

The variation of estimates was calculated by taking the sum of the squared differences 

between the G random group estimates and the full sample estimate, and multiplying 

by (G–1)/G.  All rates presented in the report are for numerator counts of indicators 

higher or equal to 5.  For confidence intervals less than zero or greater than 100, and for 
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counts less than 29, a non-symmetric confidence interval method was used (Korn & 

Graubard, 1998). 

6.4. Replicate weights

To create replicate weights, each member of the full sample was assigned to a group in a 

way that reflected the sample design, so each G sub-sample replicated the design of the 

full sample with fewer members.  G sub-samples were produced by removing 

A random groups in turn, from the full sample.  Records belonging to the removed 

random group were assigned a replicate weight of 0.  The records from the remaining 

random groups were then reweighted to the population using exactly the same 

weighting estimation methodology as for the full sample.  Removing each of the 

A random groups in turn, means that these weighting procedures were repeated 

A times to produce the A set of replicate weights.

7. Questionnaire content

The 2006 NZTUS has three components: adult, youth and socio-demographics.  The 

adult component was administered to people aged 20–64 years, and the youth 

component was administered to people aged 15–19 years.  Modules in the adult and 

youth components were largely similar, except that the youth component contained 

extra questions specifically targeted at youth.  All three components are outlined in the 

following tables.  A copy of the 2006 NZTUS questionnaire (Ministry of Health, 2006a)

has been included in Appendix 3.
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Table 19: Adult and youth components

Module Information domains Output details

Prevalence Prevalence and exposure 

to second-hand smoke 

(SHS)

Prevalence of smoking status

SHS exposure at home, work and public 

environments

Smoking 

history

Smoking history: initiation, 

and cessation

Smoking history

Age of initiation and age of cessation

Consumption Individual consumption, 

product details and source

Average self-reported consumption, weekly and 

daily

Product details: brand, brand type, brand variant 

and source of purchase

Intensity Smoking intensity Self-reported intensity of inhalation

Dependence Addiction and dependence Self-reported dependence

Smoking patterns

Stage of change

Cessation Cessation attempts: 

success, services and 

products utilised

History of quit attempts

Success of quit attempts

Advice received

Use of cessation products

Attitudes Knowledge and attitudes Attitudes and knowledge towards SHS, tobacco use 

and weight loss

Pregnancy Smoking prevalence and 

cessation behaviours

Smoking prevalence: during and after pregnancy

SHS exposure after pregnancy

Cessation behaviours during and after pregnancy

Note: Information presented in the table above contains questions that were common to both adult and youth 
components.
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Table 20: Youth component

Module Information domains Output details

Youth specific Parental awareness, access, 

dependence, attitudes and 

knowledge

Parental awareness

Cigarette source

Dependence

Attitudes and knowledge

Exposure/perception of media

Note: Information presented in the table above contains additional questions that were asked specifically in the youth 
component, and not in the adult component.

Table 21: Socio-demographic component

Topics Output details

Gender Male

Female

Date of birth Full date of birth

Household composition Age, gender and relationships of all household members

Ethnicity Ethnicity

Māori descent

Country of birth

Year of arrival in New Zealand

Languages spoken

Education (based on New Zealand 

Register qualification level criteria –

NZREG); categories have been 

collapsed

None

Secondary only

Tertiary

Postgraduate tertiary

Trade/diploma

Income support Past 12 months

Current
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Topics Output details

Occupation: based on the New 

Zealand Standard Classification of 

Occupations (NZSCO), 2002

Agriculture and fisheries workers

Clerks

Elementary occupations

Legislators, administrators and managers

Plant and machine operators and assemblers

Professionals

Service and sales workers

Technicians and associate professionals

Trades workers

Response outside scope

Unpaid activities (categories are 

collapsed)

Household work

Care (child, disability, older people)

Voluntary work

Studying

Income (based on collapsed 

categories)

Personal and household

Less than $20,000

$20,001–$40,000

$40,001–$60,000

More than $60,000

No response

Address District Health Board

Notes:
1. Information presented in the table above contains questions that were asked of all respondents.
2. Classification of Education: NZQA 2003.  New Zealand Register Qualification Level Criteria (NZREG), NZQA, 

Wellington.
3. Classification of Occupation from Statistics New Zealand 2001.
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8. Data analyses

Variables for dependence, loss of autonomy, intention to quit, number of quit attempts 

and use of quitting services and/or products were analysed from the New Zealand 

Tobacco Use Survey 2006.  This analysis is presented in Chapter 6.

Age-standardised prevalence estimates using the direct method were calculated for 

gender and ethnic groups using the WHO Population Standard (Ahmad, Boschi-Pinto, 

Lopez, Murray, et al., 2001).  Direct standardization was chosen because data from the 

Census (commonly used to standardise national survey samples against) was large 

enough to ensure that age-specific rates calculated for the population were stable.

Estimates calculated for each variable were broken down by the following demographic 

variables: 

 Gender – male, female;

 Age – youth (15-19 years), young adult (20-24 years), adult (24+ years);

 Ethnic group – Māori, non-Māori; 

 NZDep06 Quintile – Quintiles 1-3, Quintiles 4-5.

9. Strengths and Limitations

The NZTUS 2006 was the first comprehensive, nationally representative tobacco use 

survey conducted in New Zealand for adults aged 15-64 years.  A key strength of the 

NZTUS is that the sampling strategy attempts to resolve issues of population 

representation and adequate sample sizes for sub-group analyses by boosting key 

population groups, such as Māori, Pacific and youth.  While the NZTUS is designed to 

provide nationally representative estimates across a comprehensive range of tobacco use 

indicators in New Zealand, the total sample size of 5703 obtained in 2006 did not enable 

representative estimates to be made by every socio-demographic variable.  For example, 

the sample numbers of smokers when broken down by District Health Board (DHB) 

were very small, resulting in wide confidence intervals, and are thus not reported in this 

thesis.
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As the NZTUS 2006 used self-reported information, the data will be subject to possible 

errors and biases due to misunderstanding of questions, recall issues and social 

desirability bias.  However, every step was taken to reduce these effects, where possible.  

For instance, people with language difficulties, or where English was not the first 

language, were offered interpreters (in person) to administer the survey, all questions 

used were validated instruments that were previously cognitively tested and re-tested 

through the pilot process.  Furthermore, questions that required some level of memory 

and recall were largely capped to ‘in the last 12 months’, and where social desirability 

bias could have affected responses, privacy of responding was always offered (eg, 

respondents were able to type their responses into the laptop themselves, thereby 

avoiding the interviewer’s judgement on certain items).  As a result, any effects due to 

self-report are likely to be minimal.

Finally, interviewing was completed in the field between January and March 2006.  

There may be some seasonal effects due to not sampling throughout the course of the 

year; for instance, the first quarter of the year is summer in New Zealand, where more 

people tend to be on holiday and are therefore more likely to be away from their homes, 

or living in non-private dwellings (eg, hotels), in temporary dwellings such as caravans, 

or staying with friends and family (temporary residents), thereby making them 

ineligible for the sample.  There may be some biases in the type of people who were 

excluded from the sampling frame due to this, but these differences are thought to be 

negligible.
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Quitline caller database

The national Quitline is a free quit smoking telephone helpline service.  Callers to the 

Quitline are able to request Quit packs (practical quit smoking advice and information), 

register for the Quitline programme (ongoing advice and support via telephone) and 

request Quitcards (redeemable for subsidised $3 NRT, per item, for up to 8 weeks).  NRT 

product type and dosage are recorded on Quitcards and mailed out to callers to redeem 

from their local pharmacy.

As part of monitoring and reporting requirements, the Quitline routinely collects 

demographic information about each caller.  A client account is created for each caller 

and records of Quitcards and NRT type and dose issued are also recorded against each 

caller’s account.

1. Sample

Quitline caller data for first time callers between 1 January 2006 and 31 December 2008 

were extracted from the database.  Extracted variables included client account creation 

date, client’s physical address, district health board region, date of birth, gender, ethnic 

group(s) and NRT product and dose details issued on Quitcard.

2. Data analyses

Data were cleaned using Microsoft Excel 2003.  Only Quitline callers with a date of birth 

recorded were analysed from the final analysis dataset.  Data variables were created for 

caller, Quitcard issue and type of NRT issued on Quitcard.  Data recorded for date of 

birth and date of client registration were used to calculate age at registration.  Ethnic 

group data were recorded for NZ European, Māori, Samoan, Cook Island, Tonga, 

Niuean, Chinese, Indian and Other.  Data categories were created for age (<15, 15-19, 20-

24, ≤24, 25-29, 30-39, 40-49, 50+, 25+ years) and ethnic group (Māori, non-Māori), for 

analysis.  Ethnic group category for non-Māori included all ethnic group categories, 

except Māori.  Datasets for 2006, 2007 and 2008 were merged for analysis.
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Data analyses were conducted on SAS Enterprise Guide 9.0.  Details on analysis of 

Quitline data are presented in Chapter 7.

Quitline service evaluation

An evaluation of the Quitline service was conducted between March 2007 and October 

2008.  The purpose of the evaluation was to conduct a longitudinal survey on a cohort of 

Quitline callers and to conduct a Quitline customer satisfaction survey.  An evaluation 

of the Quitline service was previously conducted in 2002/03 (BRC Marketing & Social 

Research, 2004; O'Dea, 2004) and improvements were made to the Quitline service based 

on those results.  The 2007/08 evaluation (Gravitas Research, 2009) intended to evaluate 

changes that were made as a result of the 2002/03 evaluation.  Note that detailed 

information about the 2007/2008 evaluation methodology may be found elsewhere 

(Gravitas Research, 2009).

3. Sample

All callers who registered with the Quitline between 2005 and 2006 were asked whether 

they would be willing to participate in research relating to the Quitline service.  Quitline 

evaluation respondents were randomly selected from the sample of Quitline callers who 

had previously agreed to participate in further research for follow up.  Eligible 

participants were provided with information about the research and were asked 

whether they consented to participating via the telephone.  No additional consent 

procedures were undertaken beyond this.  

Māori, non-Māori, youth (<18 years) and Pacific peoples were identified as target groups 

and minimum sample quotas were assigned to each group.  Sampling quotas are 

outlined in Table 22.
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Table 22:  Sampling quotas for first time callers to the Quitline
Three week survey Six month survey

Ethnic group Quota target Quota target

Māori 750 674

Non- Māori 975 877

Youth (<18 years) 450 405

Pacific peoples 350 315

Total survey sample 2525 2271

Notes:  Source (Gravitas Research, 2009)

4. Survey and response rates

Two surveys were conducted, one at three weeks and one at six months.  A total of n = 

3,969 and n = 2,716 respondents completed follow up three week and six month surveys, 

respectively.  Response rates were 85% for the three week survey and 88% for the six 

month survey.  Both surveys were conducted via Computer Assisted Telephone 

Interviewing (CATI).  Respondents who had hearing or language difficulties were 

offered online or hard copy versions of the survey to complete.

Reminder postcards and incentives were offered in order to enhance response rates at 

six months follow up.  Reminder postcards were sent prior to six month follow up and 

included information about the survey and a likely time that the survey company would 

be calling.  All potential respondents were also offered entry into a monthly prize draw 

of $100 vouchers of the respondent’s choice – two prizes were offered each month.

5. Data analyses

Data from the Quitline service evaluation were provided cleaned, back-coded and 

weighted, from the Quitline.  Data cleaning was conduced after three and six month 

interviews were completed.  Valid responses for all questions were also checked.  Back-

coding involved re-coding open responses such as those from “other (please specify)” 
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categories into new categories.  All data were weighted by ethnic group and call status 

(first time/repeat).  Weighting by ethnic group was further broken down by gender and 

NRT status (NRT issued/NRT not issued) and all results were weighted by age.  

Iterative proportional fitting (rim weighting) was used to allocate weights.

Details on analysis of Quitline data are presented in Chapter 7.  Full details of the 

evaluation methodology are outlined elsewhere (Gravitas Research, 2009).

6. Strengths and limitations

A major strength of the Quitline caller database is the number of callers available for 

analysis (n=58,633) between 2006 and 2008.  The large sample size available for analysis 

enabled robust stratification by age and ethnic group to be made for each year.  The key 

limitation in the Quitline caller data is the cross-sectional nature of the data and the 

limited contextual information collected from callers.  For instance, more precise 

information about nicotine dependence and previous quit attempts could enable wider 

associations around quitting behaviour to be investigated.  However, given that this is a 

service, understandably, the burden of questions on respondents should be kept to a 

minimum.

For the Quitline evaluation, a total sample of n=2,716 Quitline callers were recruited for 

follow up at 6 months.  This sample number enabled analyses to be made by one level of 

stratification, ie. by gender or ethnic group.  However, a lower number of 15 to 24 year 

old callers were followed up (n=395), compared to callers aged 25+ years (n=2,321), 

making comparisons by Māori versus non-Māori to be made.

Perhaps the largest limitation of both these datasets is the lower likelihood of 

generalisability between analyses of regular smokers who called the Quitline between 

2006 and 2008 and general smokers in New Zealand.  Callers to the Quitline are likely to 

be a more motivated sample of smokers and may be less comparable to the general 

smoking population.  This issue will be discussed further in Chapter 7.
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Chapter 5 – Study One: Epidemiological insights into youth 

smoking from the New Zealand Census

Introduction

One of the objectives of this thesis was to investigate the extent to which youth smoking 

is a public health problem in New Zealand.  This chapter uses data from the New 

Zealand Census of Population and Dwellings 1996 and 2006 to investigate this question 

and provides the first detailed analysis of population-level youth smoking prevalence 

broken down by key demographic variables, compared to adults, in New Zealand.

The New Zealand Census of Population and Dwellings is a compulsory Census of the 

New Zealand population (Statistics New Zealand, 2006a).  It provides representative 

data to monitor a wide range of information, at population level, along with general 

smoking trends in New Zealand, over time.  The Census is a unique data source and its 

main advantage is its ability to provide population level estimates of regular smoker 

prevalence stratified by age group, and key demographic variables.  This is particularly 

useful for youth age groups, where further classification by gender and ethnicity using 

the Census retains adequate numbers for analysis, despite stratification of data into 

multiple categories.

Reductions in the adult (15+ years) prevalence of smoking in New Zealand have slowed 

over recent years and the gap between Māori and non-Māori smoking prevalence has 

widened (Barnett, Pearce, & Moon, 2009; Blakely, Ajwani, Robson, Tobias, et al., 2004; 

Ponniah & Bloomfield, 2008).  Survey data indicate that the prevalence of smoking 

among youth aged 14 and 15 years in New Zealand continues to decrease from year to 

year (Paynter, 2007), yet decreases observed among this age group have not been 

reflected to the same extent amongst adult age groups.  One possible explanation for this 

is that adult cessation rates are low.  Another explanation is that smoking uptake is 

being delayed rather than fully prevented, and that uptake among youth and young 

adults contributes new smokers entering the adult prevalence pool.  
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Data on 14 and 15 year old smoker and never smoker prevalence have been primarily 

monitored and measured using the Year 10 In-depth Snapshot – the prevalence of ex-

smokers is not measured in this survey.  The Census nature of the Year 10 Snapshot also 

enables robust analyses to be made due to the large sample size.  Since 1999, trends from 

the Year 10 Survey indicate continued decreases in the prevalence of daily, weekly and 

monthly smokers and continued increases in the proportion of never smokers.  Table 23

illustrates trends for smokers and never smokers from the Year 10 Snapshot Survey 

between 1999 and 2008.

Table 23: Percentage of 14-15 year old daily smokers and never smokers, by gender (1999-
2009)

Year 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
Total (n) 29,032 29,330 29,398 29,285 32,927 31,921 32,761 33,556 25,921 30,702 25,762

Daily smoking 
(%) 15.6 15.2 13.5 12.4 12.1 9.8 9.0 8.2 7.3 6.9 5.6

Never 
smoking (%) 31.6 33.0 35.9 38.4 42.5 47.0 49.4 53.7 57.2 60.5 64.0

Girls
Daily smoking 
(%) 17.1 16.3 15.2 14.9 14.2 11.4 10.7 10.1 8.3 7.9 6.3

Never 
smoking (%) 29.9 31.5 34.3 35.8 39.1 44.3 46.6 50.7 55.8 58.3 61.9

Boys

Daily smoking 
(%) 14.1 14.1 11.6 9.9 9.9 8.1 7.2 6.2 6.2 5.8 4.9

Never 
smoking (%) 33.3 34.6 37.6 41.2 46.0 49.9 52.5 57.3 58.9 63.2 66.3

Notes: Source - National Year 10 ASH Snapshot Survey (Paynter, 2010)

Data from the Year 10 Snapshot indicates that the prevalence of daily smoking among 14 

and 15 year old students, decreased and the proportion who never smoked increased, 

from year to year since 1999 (Paynter, 2010).  The prevalence of daily smoking was 

higher among girls compared to boys in each year; however, reductions were relatively 

similar by gender, during this time.  The prevalence of smoking among Māori was 

significantly higher for boys and girls at ages 14 and 15 years compared to any other 

ethnic group (Paynter, 2007, 2010).  In 2006, the prevalence of daily smoking among 

Māori girls (25.3%) and boys (13.5%) was higher than among NZ European girls (6.1%) 
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and boys (4.0%) and Pacific girls (13.0%) and boys (8.5%).  Data from the Year 10 

Snapshot are presented for 2006 to provide some context, given that analyses in this 

chapter were conducted in 1996 and 2006.

Chapter objectives

This chapter presents data from the New Zealand Census of Population and Dwellings 

1996 and 2006 to investigate in detail, changes occurring in regular, ex-regular and 

never-regular smoker prevalence among youth and adults in New Zealand between 

1996 and 2006.  In particular, this chapter sought to assess:

How the prevalence of smoking (regular, ex-regular and never-regular) changed 

between 1996 and 2006 among youth and young adults, relative to all adults, and

How the degree and proportion of smoking initiation changed among youth and young 

adults between 1996 and 2006;

For all the questions outlined above, what were the differences between Māori and non-

Māori?
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Methods

Overall methodology for the Census of Population and Dwellings was covered in detail 

in Chapter 4.  Methods of analysis used specifically for this chapter are presented below.

1. Data analyses

Age-specific prevalence estimates were calculated for regular smokers, ex-regular 

smokers, and people who had never regularly smoked; people not answering either 

question were excluded from the denominator.

Numerator = count of [smoker] OR [ex-regular smoker] OR [never-regular smoker]

Denominator = sum of [smoker + ex-regular smoker + never-regular smoker]

The prevalence of regular smokers and percentage of people who had never regularly 

smoked were calculated for total New Zealand adult population aged 15+ years from 

1996 (n = 2,786,229) and 2006 (n = 3,160,374) using Census data, stratified by age, gender 

and ethnic group.  The prevalence of regular smokers and the percentage of people who 

never regularly smoked were calculated and compared for youth and young adults and 

for each age in years between 15 and 24 years from the 1996 (n=488,406) and 2006 

(n=517,845) Censuses, stratified by gender and ethnic group.  

2. Significance testing 

Odds ratios were calculated to compare the prevalence of regular smoking among youth 

(15-19 years) and young adults (20-24 years) to adults (25+ years), between age groups, 

genders, ethnic groups, and between census years, where indicated.  Odds ratios were 

calculated using Open Epi (Dean, Sullivan, & Soe, 2009) two-by-two table analyses and 

are reported in text, where significant differences were found.  For analyses of 15 to 24 

year olds by individual years of age, differences in standard error were calculated for 

gender and ethnic group, by age, and were tested for significance comparing 1996 values 
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to 2006 values using a Z standardised normal variate (μ=0, σ=1 and 95% confidence) 

analysis.  Differences are reported as significant for p < 0.05.

3. Age-standardisation

To control for potential confounding by age, comparisons of adult prevalence rates in 

the New Zealand population distribution were standardised against an international 

standard population.  Age-standardised estimates for New Zealand data are usually 

standardised against population estimates from the New Zealand Census of Population 

and Dwellings.  However, since data analysed in this chapter were Census data, the 

WHO population standard was chosen as an alternative reference population to 

calculate age standardised estimates in this chapter.  However, other standards could 

also have been chosen, such as Segi’s world population (Segi, 1960).  Age-standardised 

estimates were analysed and calculated using the direct method and the WHO Standard 

Population (Ahmad, et al., 2001).

The choice of standard population can influence comparisons of age-standardised rates 

considerably.  For example, in a recent article comparing age structure of Māori and 

non-Māori populations, using the WHO and Segi standard populations, there were

significant differences in the relative magnitude of mortality rates and rankings of 

causes of death when using the two population standards for age-standardisation 

(Robson, Purdie, Cram, & Simmonds, 2007).  The findings demonstrated how 

differences in measurement of disparities, influenced by the choice of population 

standard, could impact on health policy and distribution of resources between 

indigenous and non-indigenous peoples, and should be chosen with caution.  The 

authors of this article highlighted the need for an indigenous population standard that 

accounted for differences in population age structure, for instance, Māori being a much 

younger population compared to non-Māori.  

These notes are outlined here to indicate potential limitations in the age-standardised 

estimates presented in this chapter.  However in the absence of an indigenous 

population standard at present, the most recent WHO population standard was chosen.
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4. Confidence intervals

The percentage of regular smokers, ex-regular smokers and never-regular smokers are 

presented in tables.  The approach taken was not to present confidence intervals as these 

are Census estimates of the New Zealand population, rather than a sample.  Confidence 

intervals have been presented for odds ratios in text to provide an indication of 

statistical significance.  Results are reported as being statistically significant in text, 

where relevant.  Demographics are presented by gender (male; female), age group 

(youth, 15-19; young adults, 20-24; adults, 25+), ethnic group (Māori, non-Māori) and 

ethnic group (NZ European, Māori, Pacific peoples, Asian, Other).
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Results

1. The New Zealand Census of Population and Dwellings

The total New Zealand population in 1996 was 3,681,546 and the total New Zealand 

population in 2006 was 4,143,2794 (see Chapter 4).  Demographic changes in the 

population were small between 1996 and 2006 – the median age of population in 1996 

was 32.9 years and in 2006 it was 35.9 years.  The proportion of the population aged 

under-15 years and over-65 years also did not change greatly.  In 2006, there were 

around 51,000 more people identifying as Māori in New Zealand, representing a 9% 

increase since 1996 (Statistics New Zealand, 2006a).

The number of youth (15-19 years) in 1996 was 270,830.  This increased by 15.8% to 

313,560 in 2006.  The distribution of males and females was approximately equal in both 

years.  The number of young adults (20-24 years) in 1996 was 280,320.  This increased by 

3.9% to 291,180 in 2006.  The distribution of males and females was also approximately 

equal in both years (Statistics New Zealand, 2006a).

Table 24 presents regular, ex-regular and never-regular smoker prevalence, by age 

group.  The prevalence of regular youth smokers was statistically significantly lower 

than adults in 1996, OR=0.91 (95%CI=0.90, 0.91) and in 2006, OR=0.93 (95%CI=0.92, 

0.94).  The prevalence of regular smokers among young adults was statistically 

significantly higher than adults in 1996, OR=1.59 (95%CI=1.58, 1.60) and in 2006, 

OR=1.47 (95%CI=1.45, 1.48).

The prevalence of ex-regular smokers among youth and young adults, respectively, was 

statistically significantly lower than adults in 1996: OR=0.18 (95%CI=0.18, 0.19) and 

OR=0.34 (95%CI=0.34, 0.35); and in 2006: OR=0.14 (95%CI=0.14, 0.14) and OR=0.38 

(95%CI=0.37, 0.38).

                                               
4 This estimate includes children under the age of 15.  Smoking questions in the Census were only 

asked for those aged 15+ years.
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Decreases in the prevalence of regular smokers (absolute percentage decrease of 3% for 

total population aged 15+ years) between 1996 and 2006 were equivalent to increases in 

the percentage of people who had never regularly smoked (absolute percentage increase 

of 3% for total population aged 15+ years).  Changes in the prevalence of ex-smokers for 

total population aged 15+ years between 1996 and 2006 remained largely unchanged

(absolute decrease of 0.1%).  Further detail on changes in regular, ex-regular and never-

regular smoker prevalence is presented below.  

Between 1996 and 2006, larger increases in the prevalence of people who had never 

regularly smoked were observed among youth, compared to young adults and adults.  

Changes in the prevalence of youth, young adults and adults who had never regularly 

smoked between 1996 and 2006 were all statistically significant.

Table 24: The prevalence of smoking (%), by smoking status and age group (1996-2006)

Year 1996 2006
Smoking status Regular 

smoker
Ex-

regular 
smoker

Never-
regular
smoker

Regular
smoker

Ex-regular
smoker

Never-
regular
smoker

Total (n)1 = 609,297 565,719 1,392,342 597,792 637,293 1,392,342
Youth (15-19 years) 21.3 5.8 72.9 18.8 4.6 76.7
Young adult (20-24 years) 32.2 10.4 57.4 29.8 11.3 58.8
Adult (25+ years) 23.0 25.3 51.7 22.1 27.8 50.1
Total (15+ years) 23.7 22.0 54.2 20.7 22.1 57.2
Total (15-64 years) 26.1 19.7 54.2 23.0 19.7 57.3
Age std (15+ years) 2 24.3 21.1 54.7 21.2 21.4 57.5
Notes:

1. n represents the total sample of 15+ year olds in 1996 and 2006 broken down by smoking status;
2. Age standardised to WHO standard population (15+ years)

2. The prevalence of regular smokers in New Zealand (1996 – 2006)

The following section presents analyses around regular smokers in New Zealand by key 

demographics such as gender and ethnic group.  The prevalence of regular smokers in 

the New Zealand adult population (aged 15+ years) was 20.7% in 2006, representing 

around 597,792 people who regularly smoked.
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Table 25 presents the prevalence of regular smokers by gender and age group, from the 

1996 and 2006 Census.  Between 1996 and 2006, the prevalence of regular smokers in 

New Zealand decreased statistically significantly across all age groups for females and 

males, except for among young adult males, OR=0.98 (95%CI=0.97, 1.00).  Among young 

adults, the prevalence of regular smokers was higher among females compared to males 

in 1996, OR=1.09 (95%CI=1.07, 1.11) but lower among females compared to males in 

2006, OR=0.85 (95%CI=0.84, 0.86).

Table 25: The prevalence of regular smokers (%), by gender and age group (1996-2006)

Year 1996 2006
Gender Female Male Female Male

Total (n)1 = 1,436,262 1,349,973 1,638,780 1,521,588
Youth (15-19 years) 22.5 20.1 19.7 17.8
Young adult (20-24 years) 33.1 31.2 28.1 31.6
Adult (25+ years) 21.6 24.5 18.7 21.4
Total (15+ years) 22.8 24.8 19.5 21.9
Total (15-64 years) 25.4 26.7 22.0 24.1
Age std (15+ years) 2 23.5 25.1 20.1 22.4
Notes: 

1. n represents the total sample of 15+ year olds in 1996 and 2006 broken down by gender;
2. Age standardised to WHO standard population (15+ years)

Table 26 presents the prevalence of regular smokers in 1996 and 2006 by ethnic group 

(Māori versus non-Māori).  In 2006 the prevalence of regular smokers aged 15+ years 

among Māori was 42.2%, more than double the prevalence of regular smokers among 

non-Māori, at 18.8%.  The prevalence of regular smoking among Māori was significantly 

higher than non-Māori across all age groups and by gender, in 1996 and in 2006.

Overall, greater decreases in the prevalence of regular smoking were observed among 

non-Māori compared to Māori between 1996 and 2006.  Between 1996 and 2006, the 

prevalence of smoking decreased statistically significantly among non-Māori youth 

(from 17.7% to 16.3%), OR=0.91 (95%CI=0.90, 0.92) and non-Māori young adults (from 

28.5% to 27.6%), OR=0.96 (95%CI=0.95, 0.97).  While the prevalence of smoking 
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increased among Māori youth (from 35.6% to 36.1%) and young adults (from 48.9% to 

50.3%), these changes were not statistically significant.

Between 1996 and 2006, the prevalence of regular smoking among females decreased 

among Māori and non-Māori youth and young adults.  All decreases were statistically 

significant except for among female Māori youth and young adults.  Among male youth, 

the prevalence of regular smoking increased among Māori and decreased among non-

Māori.  Decreases between 1996 and 2006 were statistically significant among male non-

Māori youth only, OR=0.88 (95%CI=0.86, 0.90).  Among male young adults, the 

prevalence of regular smoking increased statistically significantly among Māori (from 

43.5% to 47.4%), OR=1.17 (95%CI=1.13, 1.22) and non-Māori (from 28.6% to 29.7%), 

OR=1.06 (95%CI=1.04, 1.08).
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Table 26: The prevalence of regular smokers (%), by Māori vs. non-Māori and age group (1996-2006)

Notes: 
1. n represents the total sample of 15+ year olds in 1996 and 2006 broken down by gender, and Māori/non-Māori; 
2. Age standardised to WHO standard population (15+ years).

Year 1996 2006
Ethnic group Māori Non-Māori Māori Non-Māori

Gender female male total female male total female male total female male total
Total (n)1 = 160,956 148,938 326,976 1,165,515 1,091,970 2,459,253 182,052 159,951 365,406 1,430,613 1,316,517 2,890,338

Youth (15-19 years) 40.5 30.6 35.6 17.8 17.5 17.7 40.6 31.4 36.1 16.9 15.8 16.3
Young adult (20-24 years) 53.9 43.5 48.9 28.3 28.6 28.5 52.9 47.4 50.3 25.5 29.7 27.6
Adult (25+ years) 47.5 41.1 44.4 18.6 22.6 20.5 45.4 38.7 42.3 16.6 20.0 18.2
Total (15+ years) 47.4 39.7 43.7 19.4 22.7 21.0 45.5 38.5 42.2 17.4 20.4 18.8
Total (15-64 years) 48.9 40.6 44.9 21.7 24.6 23.1 47.3 39.9 43.9 19.5 22.5 21.0
Age std (15+ years) 2 46.7 39.3 43.1 20.0 23.1 21.5 44.8 37.9 41.6 17.9 20.9 19.5
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Table 27 presents the prevalence of regular smokers, by ethnic group and age group, in 

2006.  Overall, the prevalence of regular smokers was highest among young adults,

across all ethnic groups.  The prevalence of regular smokers among Māori was 

statistically significantly higher than all ethnic and age groups.  High smoking 

prevalence was also observed among Pacific peoples in 2006.  The prevalence of regular 

smoking among Pacific youth and young adults was statistically significantly higher 

than youth and young adults in all ethnic groups, with the exception of Māori.  Asian 

people demonstrated the lowest smoking prevalence across all ethnic groups.

Table 27: The prevalence of regular smokers (%), by ethnicity and age group (2006)

Ethnic group3 NZ European Māori Pacific Asian Other
Total (n)1 = 2,072,865 365,406 165,630 277,602 349,047

Youth (15-19 years) 18.1 36.1 20.7 5.2 12.6
Young adult (20-24 years) 30.1 50.3 39.1 15.7 24.2
Adult (25+ years) 18.6 42.3 30.9 10.9 16.3
Total (15+ years) 22.1 43.9 31.3 11.4 18.1
Total (15-64 years) 19.4 42.2 30.3 11.1 16.6
Age std (15+ years) 2 20.2 41.6 29.8 10.8 16.9
Notes: 

1. n represents the total sample of 15+ year olds in 2006 broken down by ethnic group;
2. Age standardised to WHO standard population (15+ years);
3. 1996 data for ethnic group were recorded differently to 2006 data, therefore only 2006 data for ethnic groups 

are presented.

3. Patterns of smoking by age in years 15 to 24, 1996-2006

Table 28 presents the prevalence of regular smokers aged 15 to 24 years in 1996 and 

2006, by individual years of age and gender.  The purpose of presenting analyses for 

each age between 15 and 24 years was to explore in more detail the patterns and changes 

in smoking by age between 1996 and 2006.

Figure 6 provides a pictorial representation of the data for males and females combined,

from Table 28. 
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In 2006, by 24 years of age, 32% of males and 29% of females were regular smokers.  

Steady increases, by each year of age, in regular smoker prevalence were observed from 

age 15 years, reaching a peak at 20 years onwards (see Figure 6), though small increases 

in prevalence continued to occur in males until 23 years (Table 28).  The prevalence of 

regular smokers was higher among females compared to males between 15 and 18 years, 

differences between female and male smoker prevalence decreased with age and the 

prevalence of regular smokers was almost the same for males and females at age 

nineteen. The prevalence of regular smokers was higher among males compared to 

females from 19 to 24 years.

Between 1996 and 2006, absolute decreases in the proportion of regular smokers aged 17 

to 24 years were greater among females than males.  Among males aged 19 to 24 years, 

there was little change in regular smoker prevalence during this time.  Changes in the 

prevalence of regular smokers, by gender for individual years of age, between 1996 and 

2006 were mostly statistically significant. Changes that were not significant are indicated 

in Table 28 by an asterisk.

Table 28: The prevalence of regular smokers aged 15-24 years (%), by gender (1996-2006)

Year 1996 2006
Gender Male Female Total Male Female Total

Total (n)1 = 62,640 68,406 131,046 62,811 61,539 124,350
15 years 9.3 11.5 10.4 7.2 10.3 8.7
16 years 15.6 18.2 16.9 13.0 15.8 14.4
17 years 20.9 23.9 22.4 18.3 20.6 19.4
18 years 26.2 28.3 27.2 24.1 25.6 24.8
19 years 28.6 30.2 29.4 28.0 27.5 27.7
20 years 29.6 31.3 30.4 30.4 28.0 29.2
21 years 30.4 32.5 31.5 31.6 28.3 29.9
22 years 30.9* 32.9 31.9 31.2* 27.8 29.5
23 years 32.7* 34.3 33.5 32.4* 28.0 30.1
24 years 32.5* 34.4 33.4 32.3* 28.6 30.4
Notes: 

1. n represents the total sample of 15 to 24 year olds broken down by gender, who self-reported being regular 
smokers in the 1996 and 2006 Censuses;

2. The majority of percentages demonstrated a statistically significant differences between 1996 and 2006, 
therefore an * is presented next to percentages that were not statistically significant.  Percentage differences 
were statistically significant for p < 0.05.
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Figure 6 is a pictorial representation of Table 28 and more clearly illustrates the marked 

increases in smoking prevalence, for each age, between 15-19 years of age.  The 

prevalence of smoking increased rapidly between 15 and 19 years, among both males 

and females, in 1996 and 2006.  By age 16 years, the percentage of smokers was greater 

among females than males in 1996 and 2006.  A striking finding of the data presented in 

Table 28 is that in both 1996 and 2006, at 15 years, regular smoking prevalence was 

around 9-10%.  However, by 20 years it was around 29-30%, representing a three-fold 

increase between 16 and 20 years.  The figures suggest that initiation of regular smoking 

occurs largely among 16 to 20 year olds and not amongst youth aged 15 years and 

below.

Figure 6: The prevalence of regular smokers aged 15-24 years (%), total (1996-2006)

Notes: 
3. Figure 6 is a pictorial representation of Table 28.  Total columns are presented for 1996 and 2006, by age 

(years).

Table 29 presents the prevalence of regular smokers aged 15 to 24 years in 1996 and 2006 

by gender, comparing Māori to non-Māori.  In 2006, 20.8% of Māori smoked by age 15 

years, compared to 7.0% of non-Māori youth.  Compared to non-Māori youth, there 

were greater increases (absolute percentage) in the prevalence of Māori regular smokers 
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aged between 15 and 20 years.  In 2006, by 20 years, 50.0% of Māori youth were smokers, 

compared to 26.8% of non-Māori.  By age 24 years, 47.7% of males and 53.8% of females 

were regular smokers.  At age 20 years, the prevalence of smoking among Māori was 

23.2% (absolute percentage) higher than non-Māori, compared to only 13.8% (absolute 

percentage) higher at age 15 years.  This represents a 60% increase in the absolute 

difference between Māori and non-Māori.  

The prevalence of regular smokers among Māori aged 15 to 19 years and 20 to 24 years 

increased statistically significantly between 1996 and 2006.  While increases in regular 

smoker prevalence were observed among both male and female Māori aged 15-19 years, 

the prevalence of regular smokers decreased among female Māori aged 20-24 years. In 

2006, the prevalence of smoking among female Māori was higher for every age, 

compared to male Māori and non-Māori male and female. 

Greater increases in absolute percentage were observed among Māori males, compared 

to non- Māori males aged between 18 and 24 years, between 1996 and 2006.  Increases in 

the percentage of regular smokers were statistically significant for male Māori between 

18 and 24 years between 1996 and 2006.  Increases in the percentage of regular smokers 

were statistically significant for male non- Māori between 20 and 23 years between 1996 

and 2006. 

Among Māori females, statistically significant increases in the percentage of regular 

smokers were observed between 19 and 20 years and statistically significant decreases 

were observed between 22 and 24 years, between 1996 and 2006.  Among non-Māori

females, statistically significant decreases in the percentage of regular smokers were 

observed between 9 and 24 years.  
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Table 29: The prevalence of regular smokers aged 15-24 years (%), by gender, age and ethnic group (1996-2006)

Year 1996 2006
Ethnic group Māori non-Māori Māori non-Māori

Gender female male total female male total female male total female male total
Total (n)1 = 22,593 16,812 39,405 45,259 45,228 90,477 22,641 17,307 39,948 51,789 54,411 106,200
15 years 25.4* 18.1 21.7* 7.7* 7.0 7.3* 25.6* 15.9 20.8* 8.2* 5.9 7.0*
16 years 35.9* 26.2* 31.1* 13.3* 12.8 13.1 35.5* 26.8* 31.2* 13.1* 10.9 12.0
17 years 44.3* 33.1* 38.8* 18.5* 17.8 18.1 43.5* 32.6* 38.1* 17.5* 16.2 16.8
18 years 49.3* 37.4 43.5 22.9* 23.4 23.1 49.4* 41.1 45.4 22.4 21.6 22.0
19 years 48.8 39.6 44.3 25.7 26.1* 25.9* 51.7 44.4 48.2 24.5 25.8* 25.1*
20 years 51.0 40.9 46.0 26.5 26.9 26.7* 52.5 47.2 50.0 25.2 28.4 26.8*
21 years 53.8* 42.3 48.2 27.4 27.8 27.6* 53.3* 48.7 51.1 25.5 29.5 27.5*
22 years 53.0 44.1 48.7* 28.3 28.0 28.2* 51.5 47.7 49.7* 25.5 29.3 27.4*
23 years 55.9 45.2* 50.8* 29.3 30.0* 29.7 53.4 45.9* 49.8* 25.5 30.7* 28.0
24 years 55.8 45.3 50.8* 29.5 29.7* 29.6 53.8 47.7 51.1* 26.0 30.7* 28.3

Notes: 
4. n represents the total sample of 15 to 24 year olds broken down by gender, who self-reported being regular smokers in the 1996 and 2006 Censuses.
5. The majority of percentages demonstrated a statistically significant difference between 1996 and 2006, therefore an * is presented next to percentages that were not 

statistically significant.  Percentage differences were statistically significant for p < 0.05.
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Table 30 further breaks down the data in Table 29 and presents the prevalence of regular 

smokers aged 15 to 24 years in 1996 and 2006, by gender and ethnic group.  In 2006 the 

prevalence of smoking increased steadily from 15 to 19 years in a similar pattern across 

all ethnic groups.  The prevalence of smoking among Māori at 15 years was generally 

double that of any other ethnic group.  The prevalence of smoking among Pacific and 

NZ European ethnic groups were similar at 15 years.  However, among Pacific youth 

between 19 and 24 years, the prevalence of smoking increased by 6.5% (absolute 

percentage), compared to 2.9% among NZ European and 3.4% among Māori youth.

Patterns of regular smokers by gender varied by ethnic group.  For Pacific and NZ 

European ethic groups, the prevalence of regular smokers was broadly similar ie, 

slightly higher among females for each age between 15 and 18 years, and slightly higher 

among males for each age between 20 and 24 years.

The prevalence of regular smokers among Asian youth was lower than other ethnic 

groups. For example, at age 17 years, the prevalence of regular smokers was around 4% 

among Asian youth, compared to 19%, 21.5% and 38.1% for NZ European, Pacific and 

Māori youth. The prevalence of regular smokers among Asian females was very low 

(under 10%) for each age between 15 and 24 years.  The prevalence of regular smokers

among Asian males increased sharply for each age between 17 and 23 years, and was 2-3 

times higher between 18 and 24 years of age.

Among Other ethnic groups, the prevalence of regular smokers was higher among 

females aged 15 and 16 years.  From age 17 years, the prevalence of regular smokers 

among males was greater for every age compared to females.
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Table 30: The prevalence of regular smokers aged 15-24 years (%), by age and ethnic group (2006)

Ethnic 
group NZ European Māori Pacific Asian Other

Gender Femal
e Male Total Femal

e Male Total Femal
e Male Total Femal

e Male Total Femal
e Male Total

Total (n)1 = 
173,31

9
169,58

4
342,90

6
51,93

3
49,38

3
101,28

9
24,46

8
23,93

4
48,41

1
38,73

0
38,97

6
77,69

7
18,47

4
22,63

8
41,10

0
15 Years 9.4 6.5 7.9 25.6 15.9 20.8 9.1 8.0 8.6 1.3 1.8 1.5 5.3 4.0 4.6
16 Years 14.9 12.2 13.6 35.5 26.8 31.2 15.7 14.3 14.9 2.6 2.7 2.6 8.7 7.8 8.3
17 Years 19.9 18.1 19.0 43.5 32.6 38.1 22.0 20.9 21.5 3.0 4.8 4.0 11.4 12.4 12.0
18 Years 25.0 23.3 24.1 49.4 41.1 45.4 29.3 27.3 28.3 4.7 9.0 7.0 15.2 19.6 17.7
19 Years 27.3 27.3 27.3 51.7 44.4 48.2 33.8 33.9 33.9 6.3 14.6 10.5 18.5 21.9 20.3
20 Years 28.4 30.0 29.2 52.5 47.2 50.0 36.8 38.8 37.7 6.9 18.4 12.5 19.2 24.0 21.8
21 Years 28.9 31.2 30.0 53.3 48.7 51.1 37.8 40.4 39.0 7.5 21.1 14.2 22.6 24.9 23.8
22 Years 30.1 30.4 30.2 51.5 47.7 49.7 37.6 39.7 38.6 8.2 23.1 15.5 20.1 26.4 23.5
23 Years 29.8 31.3 30.5 53.4 45.9 49.8 38.8 41.4 40.1 8.9 27.5 18.3 21.0 25.2 23.2
24 Years 29.9 31.6 30.7 53.8 47.7 51.1 39.1 41.7 40.4 8.8 26.1 17.3 21.7 26.1 24.0
Notes: 

6. n represents the total sample of 15 to 24 year olds broken down by gender, and ethnic group;
7. 1996 data for ethnic group were analysed differently to 2006 data (refer to Chapter 4; p.118), therefore data comparing the two are not presented by ethnic group 

breakdowns. 



176

4. The prevalence of ex-regular smokers 1996-2006

The following section presents analyses of ex-regular smokers in New Zealand by key 

demographics such as gender and ethnic group.  Ratios of ex-regular smoker to regular 

smoker are presented to provide a measure of quitting (ex-regular) relative to continuing 

(regular) smokers in the population.  Ratios of ex-regular to regular smoker are 

presented by key demographics, comparing youth, young adults and adults, to illustrate 

differences by gender and ethnic group and any trends between 1996 and 2006.  

Table 31 presents the percentage of ex-regular smokers in 1996 and 2006, by gender and 

age group.  The prevalence of ex-regular smokers aged 15+ years between 1996 and 2006 

did not change greatly overall.  Between 1996 and 2006, increases in the percentage of 

ex-regular smokers were statistically significant for male young adults, OR=1.23 

(95%CI=1.19, 1.26) and female adults, OR=1.07 (95%CI=1.07, 1.08).  Between 1996 and 

2006, decreases in the percentage of ex-regular smokers were statistically significant for 

female youth, OR=0.76 (95%CI=0.74, 0.79), male youth, OR=0.79 (95%CI=0.76, 0.82) and 

for male adults, OR=0.93 (95%CI=0.93, 0.94).

Table 31: The prevalence of ex-regular smokers (%), by gender and age group (1996-2006)

Year 1996 2006
Gender Female Male Female Male

Total (n)1 = 1,436,262 1,349,973 1,638,780 1,521,588
Youth (15-19 years) 6.9 4.7 5.4 3.8
Young adult (20-24 years) 12.2 8.5 12.3 10.3
Adult (25+ years) 21.6 29.4 22.7 27.9
Total (15+ years) 19.4 24.9 20.3 23.9
Total (15-64 years) 18.7 20.9 19.4 20.0
Age std (15+ years)2 18.8 23.5 19.9 23.0
Notes: 

1. n represents the total sample of 15+ year olds in 1996 and 2006 broken down by gender;
2. Age standardised to WHO standard population (15+ years).

Table 32 presents the ratio of ex-regular smokers to regular smokers in 1996 and 2006, by 

gender and age group. Table 32 shows that the number of people quitting relative to 

continuing smokers increased in general, in almost all age groups in 2006, except for 
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among youth aged 15 to 19 years.  This suggests that cessation increased, overall, 

between 1996 and 2006 among older age groups, but not among youth.

Table 32: Ratio of ex-regular smokers to regular smokers, by gender and age group (1996-2006)

Year 1996 2006
Gender Female Male Female Male

Total (n)1 = 1,436,262 1,349,973 1,638,780 1,521,588
Youth (15-19 years) 0.31 0.24 0.27 0.21
Young adult (20-24 years) 0.37 0.27 0.44 0.33
Adult (25+ years) 1.00 1.20 1.22 1.30
Total (15+ years) 0.85 1.01 1.04 1.09
Total (15-64 years) 0.73 0.78 0.88 0.83
Age std (15+ years)2

0.80 0.94 0.99 1.03
Notes: 

1. n represents the total sample of 15+ year olds in 1996 and 2006 broken down by gender;
2. Age standardised to WHO standard population (15+ years).

Table 33 presents the percentage of ex-regular smokers in 1996 and 2006, by ethnic 

group and age group.  Between 1996 and 2006, statistically significant decreases in the 

percentage of ex-regular smokers were observed among youth Māori, OR=0.88 

(95%CI=0.84, 0.93) and non-Māori, OR=0.78 (95%CI=0.76, 0.81) and among adult non-

Māori, OR=0.98 (95%CI=0.98, 0.99).  Between 1996 and 2006, statistically significant 

increases in the percentage of ex-regular smokers were observed among young adult

Māori, OR=1.11 (95%CI=1.07, 1.16) and non-Māori, OR=1.13 (95%CI=1.11, 1.15) and 

among adult Māori, OR=1.10 (95%CI=1.08, 1.11).

Table 33: The prevalence of ex-regular smokers (%), Māori vs. non-Māori, by age group (1996-
2006)

Year 1996 2006
Ethnic group Māori Non-Māori Māori Non-Māori

Total (n)1 = 326,976 2,459,253 365,406 2,890,338
Youth (15-19 years) 6.7 5.6 6.0 4.4
Young adult (20-24 years) 10.7 10.3 11.8 11.5
Adult (25+ years) 21.5 25.7 23.1 25.4
Total (15+ years) 17.6 22.6 19.1 22.3
Total (15-64 years) 17.0 20.2 18.0 19.8
Age std (15+ years)2 17.8 21.5 19.8 21.5
Notes: 

3. n represents the total sample of 15+ year olds in 1996 and 2006 broken down by gender, and Māori/non-Māori;
4. Age standardised to WHO standard population (15+ years). 
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Table 34 presents the ratio of ex-regular smokers to regular smokers in 1996 and 2006, 

comparing Māori to non-Māori.  The ratio of ex-regular smokers to regular smokers was 

much greater among non-Māori compared to Māori for youth, young adults and adults.  

Among non-Māori adults aged 15+ years, the ratio of ex-regular smokers to regular 

smokers was 0.68 greater (in absolute terms) than Māori adults in 1996 and 0.73 greater 

in 2006.  Absolute differences in the ratios between Māori and non-Māori youth (0.13 in 

1996 and 0.10 in 2006) and young adults (0.14 in 1996 and 0.19 in 2006) were smaller.

Table 34: Ratio of ex-regular smokers to regular smokers, Māori vs. non-Māori, by age group 
(1996-2006)

Year 1996 2006
Ethnic group Māori Non-Māori Māori Non-Māori

Total (n)1 = 326,976 2,459,253 365,406 2,890,338
Youth (15-19 years) 0.19 0.32 0.17 0.27
Young adult (20-24 years) 0.22 0.36 0.23 0.42
Adult (25+ years) 0.48 1.25 0.55 1.40
Total (15+ years) 0.40 1.08 0.45 1.18
Total (15-64 years) 0.38 0.87 0.41 0.95
Age std (15+ years)2

0.41 1.00 0.48 1.10
Notes: 

5. n represents the total sample of 15+ year olds in 1996 and 2006 broken down by gender, and Māori/non-Māori;
6. Age standardised to WHO standard population (15+ years). 

5. The prevalence of people who never regularly smoked 1996-2006

The following section presents analyses of never-regular smokers in New Zealand by 

key demographics such as gender and ethnic group, comparing youth, young adults and 

adults, between 1996 and 2006.  

Table 35 presents the percentage of people who never regularly smoked in 1996 and 

2006, by gender and age group.  The percentage of people who never regularly smoked 

increased between 1996 and 2006 among all groups except among male young adults.  

The percentage of female youth who had never regularly smoked was statistically 
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significantly lower than male youth in 1996, OR=0.80 (95%CI=0.78, 0.81) and in 2006, 

OR=0.82 (95%CI=0.81, 0.84).  Among young adults, the percentage of females who had 

never smoked regularly was statistically significantly lower than males in 1996, OR=0.80 

(95%CI=0.79, 0.81), but statistically significantly higher than males in 2006, OR=1.06 

(95%CI=1.04, 1.10).

Increases in the percentage of youth and young adults who had never smoked regularly 

between 1996 and 2006 were statistically significant for female, OR=1.23 (95%CI=1.22, 

1.27) and male OR=1.20 (95%CI=1.18, 1.22) youth and for female young adults, OR=1.22 

(95%CI=1.20, 1.24).  The prevalence of male young adults who had never smoked 

regularly between 1996 and 2006 decreased statistically significantly, OR=0.92 

(95%CI=0.90, 0.93).

Table 35: The percentage of people who never regularly smoked (%), by gender and age group
(1996-2006)

Year 1996 2006
Gender Female Male Female Male

Total (n)1 = 1,436,262 1,349,973 1,638,780 1,521,588
Youth (15-19 years) 70.6 75.1 74.9 78.4
Young adult (20-24 years) 54.7 60.2 59.5 58.1
Adult (25+ years) 56.9 46.1 58.6 50.7
Total (15+ years) 57.9 50.3 60.1 54.1
Total (15-64 years) 55.9 52.5 58.6 55.9
Age std (15+ years)2 57.8 51.4 60.0 54.6
Notes: 

1. n represents the total sample of 15+ year olds broken down by gender;
2. Age standardised to WHO standard population (15+ years).

Table 36 presents the percentage of people who never regularly smoked between 1996 

and 2006, by ethnic group (Māori vs. non-Māori).  The percentage of non-Māori youth 

and young adults who had never smoked regularly was statistically significantly lower 

than Māori youth and young adults in 1996 and 2006.

Between 1996 and 2006, decreases in the percentage of people who had never regularly 

smoked were noted among Māori youth and young adults and among non-Māori young 

adults.  However, only decreases among Māori young adults were statistically 
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significant, OR=0.90 (95%CI=0.88, 0.93).  The percentage of non- Māori youth who had 

never regularly smoked increased statistically significantly between 1996 and 2006, 

OR=1.16 (95%CI=1.14, 1.17).

Table 36: The percentage of people who never regularly smoked (%), by ethnicity and age group 
(1996-2006)

Year 1996 2006
Ethnic group NZ Māori Non-Māori NZ Māori Non-Māori

Total (n)1 = 326,976 2,459,253 365,406 2,890,338
Youth (15-19 years) 57.6 76.8 56.9 79.2
Young adult (20-24 years) 40.4 61.2 37.9 60.9
Adult (25+ years) 34.1 53.7 34.6 56.4
Total (15+ years) 38.7 56.4 38.7 58.9
Total (15-64 years) 38.1 56.7 38.1 59.2
Age std (15+ years)2 39.1 57.1 38.6 58.9
Notes: 

3. n represents the total sample of 15+ year olds broken down by Māori and non-Māori;
4. Age standardised to WHO standard population (15+ years).

6. The prevalence of 15 to 24 year olds who never regularly smoked 

(1996 – 2006) of people who never regularly smoked 1996-2006

Table 37 presents the percentage of youth aged 15-24 years who never regularly smoked 

in 1996 and 2006 by individual years of age and gender.  The percentage of females who 

never regularly smoked increased between 1996 and 2006 for each age.  Larger increases 

were observed among females aged 17, 18, 22, 23 and 24 years.   The percentage of males 

who had never regularly smoked followed a similar pattern as females from 15 to 19 

years.  The percentage of male never-regular smokers aged 20 to 24 years decreased

between 1996 and 2006.
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Table 37: The percentage of youth aged 15-24 years who never regularly smoked (%), by gender 
and age (1996-2006)

Year 1996 2006
Gender Female Male Total Female Male Total

Total (n)1 = 266,334 268,410 534,735 283,653 287,529 571,173
15 Years 84.0 87.4 85.7 86.8 91.0 88.9
16 Years 76.2 80.4 78.3 80.3 84.5 82.4
17 Years 69.4 74.4 71.9 74.3 78.1 76.2
18 Years 63.2 68.3 65.8 67.8 70.9 69.4
19 Years 60.5 65.2* 62.9 63.8 65.7* 64.8
20 Years 58.7 63.6 61.1* 61.6 61.1 61.3*
21 Years 56.8 62.0 59.4* 60.5 59.3 59.9*
22 Years 54.9 60.6 57.7 59.7 58.4 59.1
23 Years 52.4 57.9 55.1 58.7 56.4 57.6
24 Years 51.2 57.2 54.1 57.0 55.2 56.1

Notes: 
1. n represents the total sample of 15+ year olds broken down by gender
2. The majority of percentages demonstrated a statistically significant difference between 1996 and 2006, 

therefore an * is presented next to percentages that were not statistically significant.  Percentage differences 
were statistically significant for p < 0.05;

Table 38 presents the percentage of youth aged 15-24 years who never regularly smoked, 

by individual years of age and gender among Māori and non-Māori, between 1996 and 

2006.  In 2006, 75.1% of Māori aged 15 years had never regularly smoked, compared to 

90.8% of non-Māori.  By 20 years, 39.7% of Māori youth had never regularly smoked 

compared to 63.7% of non-Māori youth.

Between 1996 and 2006, decreases in the percentage of Māori youth who had never 

regularly smoked were observed among 18 to 24 years olds; decreases were statistically 

significant for ages 18 to 22 years.  Among non-Māori, decreases were observed among 

youth aged 20 to 23 years; decreases were statistically significant at age 20 years.  

Among males, statistically significant decreases in the percentage of youth who had 

never regularly smoked were observed between ages 18 and 24 years for Māori, and 

between 20 and 24 years for non-Māori.  Among females, statistically significant 

decreases were observed between ages 19 and 21 years for Māori.  The percentage of 

female non-Māori who had never smoked regularly increased for each individual age, 

between 1996 and 2006; increases were statistically significant for ages 15 to 18 years and 

20 to 24 years.
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Table 38: The percentage of youth aged 15-24 years who never regularly smoked in 1996 and 2006, by gender and Māori vs. non-Māori

Year 1996 2006
Ethnic Group Māori non-Māori Māori non-Māori

Gender female male total female male total female male total female male total
Total (n)1 = 16,812 22,593 39,405 45,228 45,259 90,477 17,307 22,641 39,948 54,411 51,789 106,200

15 years 67.9* 78.2 73.1 88.4* 89.8 89.1 68.9* 81.3 75.1 89.1* 92.5 90.8
16 years 56.7 69.1* 62.8* 81.6 83.3 82.5 58.3 69.5* 63.8* 83.2 86.6 85.0
17 years 47.7 62.0* 54.8* 75.2 77.5 76.4 49.2 63.0* 56.0* 77.5 80.4 79.0
18 years 41.1* 57.1 48.9 69.0 71.1 70.1 41.7* 53.3 47.3 71.2 73.5 72.3
19 years 40.1 54.6 47.2 65.5 67.6* 66.6* 37.6 49.7 43.5 67.0 67.8* 67.4*
20 years 37.3 52.2 44.7 63.9* 66.4 65.1 34.6 45.5 39.7 64.5* 62.9 63.7
21 years 34.6 50.4 42.3 62.0* 64.6 63.3* 33.1 43.3 37.9 63.2* 61.1 62.2
22 years 33.8* 47.5 40.4 59.8 63.5 61.6* 34.2* 43.5 38.6 61.9 60.0 61.0
23 years 30.5* 45.8 37.7* 57.5 60.5 59.0* 31.3* 43.9 37.1* 61.0 57.9 59.5
24 years 30.1* 44.4 36.9* 55.9 59.9 57.9* 30.4* 42.1 35.8* 59.3 56.4 57.9
Notes: 

3. n represents the total sample of 15 to 24 year olds broken down by gender, who self-reported being regular smokers in the 1996 and 2006 Censuses.
4. The majority of percentages demonstrated a statistically significant change in percentage of youth who had never smoked, between 1996 and 2006, therefore an * is 

presented next to percentages that were not statistically significant.  Percentage differences were statistically significant for p < 0.05.
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Discussion

The objectives of this chapter were to investigate in detail, changes occurring among 

regular, ex-regular and never-regular smoker prevalence between youth and adults in 

New Zealand between 1996 and 2006.  In particular, this chapter sought to assess how 

the prevalence of smoking (regular, ex-regular and never-regular) changed between 

1996 and 2006 among youth, relative to adults and to explore evidence for changes in 

patterns of initiation among youth and young adults 1996 and 2006.  Key findings in this 

chapter are outlined as follows:

Regular smokers (all ethnicities combined)

 Decreases in the prevalence of regular smokers for the population aged 15+ years 

between 1996 and 2006 were equivalent to increases in the percentage of never-

regular smokers, rather than changes in the percentage of ex-regular smokers;

 The prevalence of regular smokers was highest among young adults aged 20-24 

years, with little decline between 1996 and 2006;

 The prevalence of smoking among female young adults decreased significantly 

between 1996 and 2006, compared to male young adults, where there was little 

change;

 Initiation to regular smoking occurs largely among 16-20 year olds, reaching 30% 

among 20 year olds in 2006 compared with 9% among 15 year olds.

Ex-smokers and never-regular smokers (all ethnicities combined)

 Between 1996 and 2006, the ratio of ex-regular to regular smokers increased

among adults and young adults, but decreased among youth;

 The percentage of people who never regularly smoked increased between 1996 

and 2006 among all groups except among male young adults.
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Māori vs. non-Māori

 The prevalence of regular smokers among Māori was significantly higher 

than non-Māori across all age groups and by gender in 1996 and 2006.  

Among Māori, the prevalence of regular smokers increased significantly 

between 1996 and 2006 among youth and young adults;

 The ratio of ex-regular to regular smokers was significantly lower among 

Māori compared to non-Māori, across all age groups, in 1996 and 2006;

 Patterns of increases in smoking by individual year of age between 15 and 24 

years were similar among Māori and non-Māori.

Changes in national smoker prevalence

Findings indicate that overall population level decreases in the prevalence of regular 

smokers observed between 1996 and 2006 were largely attributable to increases in the 

percentage of youth who had never regularly smoked.  Though some increases in the 

prevalence of ex-regular smokers were observed, these were observed among young 

adults and adults, and not among youth.  The implications of this finding are that 

population level reductions in smoking appear to be due to reduced uptake, not 

increased cessation.  Furthermore, these findings highlight that minimal cessation occurs 

among youth age groups.

Statistically significant decreases in the percentage of young adult males who never 

regularly smoked were observed between 1996 and 2006.  These decreases reflected 

statistically significant increases in the prevalence of regular smoking among male 

young adults during this time.  Furthermore, in 2006, the prevalence of regular smokers 

was higher among female youth compared to males and higher among male young 

adults, compared to females.  This was in contrast to 1996, where the prevalence of 

regular smokers was higher among female youth and young adults compared to males 

in both age groups.  These findings suggest that there was a differential change in young 

adult male smoking uptake, relative to females, between 1996 and 2006.  Given that 

young adults demonstrate the highest prevalence of regular smokers, compared to all 
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other age groups, there are implications on current approaches to prevention if the high 

smoking prevalence in this age group during this time was being driven to a larger 

extent by males, compared to females.  

The prevalence of ex-regular smokers did not change greatly between 1996 and 2006.  

Under 13% of youth and young adults self reported being ex-regular smokers in both 

years.  Among adults, the proportion of ex-regular smokers to regular smokers was at 

least equivalent (ie, at least 1.00), while among youth, the ratio of ex-regular to regular 

smoker did not exceed 0.31.  This is an expected finding given that adults are likely to 

have been smoking for longer, and have had had more time to quit.  However, the ratio 

of ex-regular to regular smokers was also low among young adults, suggesting that 

successful cessation is not common among this wider age group.  Findings highlight a 

gap in cessation amongst youth and young adults.  This and the decrease in the ex-

smoker to regular smoker ratio between 1996 and 2006 among young male adults 

suggest that these groups could benefit from increased and/or better targeted cessation 

approaches, particularly as the prevalence of regular smoking was highest among young 

adults in 1996 and 2006.

Evidence for changes in age of smoking initiation among youth and young adults

Increases in the percentage of youth who never regularly smoked, low ex-regular to 

regular smoker ratios and minimal changes observed in the prevalence of regular 

smokers aged 20 to 24 years between 1996 and 2006 provide evidence for youth 

initiating smoking at a later age.  Previous estimates have suggested the average age of 

initiation to be 14.6 years (Ministry of Health, 2007c); however, this is a slightly skewed 

estimate as The NZTUS 2006 questionnaire restricted the age of initiation question to 15-

19 year olds, thereby excluding anyone over the age of 19 years from the overall 

definition.  In 1996 and 2006, the prevalence of regular smokers was approximately 9-

10%, increasing to approximately 30% by age 20 years.  Between 1996 and 2006, almost 

two thirds of all smoking initiation in New Zealand occurred between 16 and 20 years of 

age, with minimal increases observed over the age of 20 years.  With the highest regular 

smoker prevalence observed among young adults (20-24 years), the four years between 
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ages 16 and 20 represent a crucial period of transition that current prevention initiatives 

could be widened to focus on.  

Other risk taking behaviours such as risky sexual behaviour, alcohol and drug use are 

also observed during this period of transition (Kypri, Paschall, Langley, Baxter, et al., 

2009; McGee & Kypri, 2004; North Carolina Institute of Medicine, 2009; Steinberg, 2008).  

These behaviours, along with initiation of smoking have been linked to several 

associated factors including gender, ethnicity/race, geographical location and 

connectedness5.  Developmental psychologists describe late adolescence and young 

adulthood as critical periods of development that encompass important biological, 

physical, cognitive and social change (Hazen, Schlozman, & Beresin, 2008).  The brain in 

particular, goes through large structural changes during this time (Dahl, 2004), and 

youth experience heightened psychological, emotional and inter-personal challenges.  

Moreover, large social shifts tend to be experienced during late adolescence such as a 

shift from school environments to other educational, training, or work environments, 

where less supervision, increased individual control and changes in identity and peer 

groups are experienced (Hazen, et al., 2008; North Carolina Institute of Medicine, 2009)).  

Given the numerous interactive factors that are experienced during late adolescence, 

initiation of tobacco use during this time is not likely to be experienced in isolation of 

other risk taking behaviours.  This has important implications on prevention policy; in 

particular, the planning and delivery of prevention initiatives to address critical 

transition periods that encompass a wide range of risk taking behaviour.

The findings indicate that initiation of smoking among males increasingly spans a wider

age group, compared to females.  This suggests that the period of transition from never-

regular smoker to regular smoker for males may differ from females and may provide 

some explanation for the differential changes observed between males and females, 

between 1996 and 2006, reported above.  Given that this analysis uses regular and never-

                                               
5 Connectedness in this context refers to social connectedness and the level of ‘connections’ one 

has with their social environment.  For an adolescent, this can include family and peer 
relationships, but also connectedness to environments such as schools and clubs.  Further 
information on connectedness can be found elsewhere (Resnick, Harris, & Blum, 1993).
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regular smoker prevalence as proxy estimates of age of initiation, there are several 

limitations to these assumptions and these general findings illustrate a need for more 

precise research in this area.  This research identifies key demographic differences in 

smoking initiation and highlights changes that occurred between 1996 and 2006.  Using 

this information to further investigate factors that influence initiation of smoking during 

critical developmental periods will enable better targeting of prevention programmes 

towards youth and young adults, allowing for some tailoring by gender and ethnic 

group.

Ongoing disparities in smoking prevalence between Māori and non-Māori

Māori demonstrated the highest regular smoker prevalence at every age group 

compared to all other ethnic groups.  Furthermore, while decreases in the prevalence of 

regular smokers in the total New Zealand population were observed across every age 

group, decreases occurred differentially between Māori and non-Māori.  Among Māori 

youth and young adults, the prevalence of regular smokers increased significantly 

between 1996 and 2006, whilst it decreased among Māori adults.  In contrast, the 

prevalence of regular smokers decreased for all age groups among non-Māori.  

Furthermore, the ratio of ex-regular to regular smokers among Māori was significantly 

lower than non-Māori at every age group.  Among Māori adults, the ratio of ex-regular 

to regular smokers was 0.77% and 0.85% (in absolute terms) lower than non-Māori in 

1996 and 2006, respectively.

There was evidence that Māori youth initiated smoking earlier than non-Māori youth in 

1996 and 2006.  The prevalence of regular smokers among Māori youth was more than 

double that of non-Māori youth at age 15 years and did not decrease significantly 

between 1996 and 2006.  Regular smoker estimates for Māori from an annual survey of 

14 and 15 year olds (Māori girls = 25.3%; Māori boys 13.5%) (Paynter, 2007), provide 

further evidence that a large proportion of smoking among Māori youth was initiated 

before the age of 14 years.  However, the increase in regular smoking prevalence among 

Māori youth and young adults was also substantial, suggesting that initiation of regular 
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smoking also occurred frequently among the 16-20 years age group among Māori, as 

evident among other ethnic groups. 

The prevalence of regular smoking was higher among Pacific compared to NZ European 

and other ethnic groups, with evidence that the majority of initiation to regular smoking 

occurred between ages 16 and 20 years among Pacific youth like other ethnic groups.

Collectively the findings demonstrate that the critical period of transition (15 to 20 years) 

influencing smoking uptake observed in these analyses are different for Māori and non-

Māori.  While prevention initiatives would undoubtedly benefit all youth within this age 

range, the data presented here suggest that current prevention initiatives could be better 

focussed to reach Māori earlier.  Therefore prevention initiatives to reduce smoking 

uptake among non-Māori ethnic groups, particularly NZ European and Pacific groups, 

could be better focussed towards the 16 to 20 year age group, while initiatives aimed 

towards Māori could be better focussed across a wider age range, incorporating youth 

aged under 15 years.  

Moreover, while other health risk behaviours such as risky sexual behaviour and drug 

and alcohol use are reported to occur similarly among Māori and non-Māori between 18 

and 22 years (Robson & Harris, 2007), cannabis use is an exception.  Māori report trying 

cannabis for the first time significantly earlier than non-Māori, with approximately 25% 

of Māori reporting having tried cannabis before 15 years compared to approximately 

15% of non-Māori (Ministry of Health, 2007a).  This suggests that perhaps “smoking” as 

a health-risk behaviour, is initiated differently among Māori compared to non-Māori 

and warrants further investigation.  

The impact of smoking on health is a large contributing factor to health related 

inequalities observed between Māori and non-Māori in New Zealand (Robson & Harris, 

2007) and current findings indicate that disparities in the prevalence of smoking did not 

reduce overall between 1996 and 2006.  This highlights an area of ongoing concern, 

where little change has occurred over 10 years, despite significant policy shifts and 

increased funding directed towards smoking prevention and cessation during this time.  
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However, the data presented in this chapter (and in this thesis overall) are up to 2006, 

and significant changes have occurred since, such as increased taxation and the 

introduction of pictorial health warnings (outlined in Chapter 1).  These changes are 

likely to have had some impact on the prevalence of smoking, the extent to which 

should be closely monitored in future analyses of these (and potentially newer) datasets.

The contribution of smoking to differences in Māori and non-Māori health related 

outcomes (and mortality) have been previously highlighted (Barnett, Pearce, & Moon, 

2009; Blakely, Ajwani, Robson, Tobias, et al., 2004; Blakely, Fawcett, Hunt, & Wilson, 

2006; Tobias & Jackson, 2001).  Furthermore, it is likely that these disparities will become 

greater over time, given ongoing differences in smoking prevalence between Māori and 

non-Māori (Blakely, et al., 2006).  However, it should be noted that the association 

between lower socio-economic status, including factors such as income, deprivation, 

education and occupation, and smoking status is strong.  Thus, the contribution of social 

inequality to observed health outcomes, with or without accounting for smoking, is 

significant; particularly in New Zealand, where higher proportions of indigenous people 

demonstrate lower socio-economic status, compared to non-indigenous groups.  These 

factors will be discussed further in chapters to come, particularly in the discussion 

chapter (Chapter 9), as there are substantial implications for policy and research worthy 

of discussion. 

Differential changes in regular smoker prevalence among male young adults, relative to 

female young adults, discussed above, were observed similarly among Māori and non-

Māori.  However, the prevalence of regular smoking among female Māori at age 15 

years was significantly higher than male Māori, and males and females of any ethnic 

group by at least 10 percentage points.  With a relatively young population (53% of 

Māori are aged under 25 years), and higher fertility rates among young Māori females 

(2.7 compared to 1.9 for non-Māori females), there are important implications relating to 

young Māori women who smoke during child-bearing years and continue to smoke 

during pregnancy (Ministry of Health, 2008a; Robson & Harris, 2007).
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Moreover, parental smoking has been shown to strongly influence the likelihood of 

whether their child smokes (Gilman, Martin, Abrams, Kawachi, et al., 2008; Khuder, 

Price, Jordan, Khuder, et al., 2008; Scragg & Glover, 2007; Scragg, Laugesen, & Robinson, 

2003).  Higher percentages of Māori across all age groups are regular smokers and 

higher percentages of Māori youth report receiving and/or accessing cigarettes from 

family members compared to other ethnic groups – this is associated with a greater 

likelihood of smoking among Māori (Scragg, et al., 2003).  Other factors associated with 

increased likelihood of smoking among youth from all ethnic groups include attendance 

at low Socio-economic status (SES) schools and whether both parents smoke compared 

to one or neither (Scragg & Glover, 2007).  The prevalence of smoking is highest among 

Māori and correspondingly, the likelihood that a Māori parent is a smoker is also higher, 

thus increasing the likelihood that their Māori child becomes a smoker.  This is an 

important cyclic pattern to note and may partly explain why smoking is initiated so 

much younger, and more commonly among Māori compared to non-Māori in New 

Zealand.

Strengths and limitations

The Census provides the most accurate and representative information on smoking 

prevalence in New Zealand and analyses presented in this study provide the first 

detailed assessment of relative changes in uptake among ethnic minority and 

indigenous populations, among youth and young adult age groups in New Zealand.  

Two major strengths of the Census include the large sample size involved, enabling 

stratification of data across multiple categories and the low non-response rates (4% in 

2006 and 3.8% in 1996).  These strengths were further outlined in Chapter 3.

However, there are a number of limitations to the analyses presented in this Chapter.  

As Census data are cross-sectional, the analyses presented may be susceptible to cohort 

effects.  For instance, the proportion smoking at 24 years in 1996 and 2006 may not be 

good estimates for the proportion smoking by 24 years, among the subjects from the 

younger age groups, included in each Census.  However, the almost unchanged 
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smoking prevalence in the 20-24 years age group between 1996 and 2006 suggests that 

this effect will be minor.  Also, unless the cohort effects differed over time, it should not 

invalidate the comparisons for the proportion of uptake occurring in specified age 

groups between 1996 and 2006. The analyses presented have attempted to minimise 

cohort effects by extracting 15-24 year olds from both Censuses, 10 years apart, thereby 

looking at two different cohorts of New Zealand youth between 1996 and 2006.

There are also several limitations to using Census data in general to infer changing 

patterns of smoking prevalence in New Zealand.  Firstly, smoking status from the 

Census is derived from two questions “Do you smoke cigarettes regularly (that is one or 

more a day)?” and “Have you been a regular smoker of one or more cigarettes a day?”  

The inability to classify and monitor smokers who may be occasional smokers due to the 

range of questions asked in the Census was discussed in Chapter 4.  This is particularly 

important as it is possible that patterns of smoking are changing and that occasional and 

social smoking represent an increasing proportion of smokers, particularly among 

young people.  Thus, if younger smokers are more likely to be occasional/social 

smokers over time, this would not be picked up using the Census.  The concept of 

atypical smoking patterns among youth was alluded to in Chapter 2 and will be 

explored further in Chapter 8.

There are a number of assumptions made when interpreting Census data.  Smoking 

questions are only included in the Census once every 10 years, so interpretation of the 

data assumes that changes occur in a linear fashion from year to year, between 

Censuses.  If large changes in regular smoker prevalence occurred between 1999 and 

2002 (arbitrarily), these changes would not have been picked up using the Census.  

Furthermore, questions from the Census, like many surveys, are subject to social 

desirability bias.  Respondents who were regular smokers may have been less likely to 

admit to this, compared to respondents who truly never regularly smoked.  The impact 

of social desirability bias on responses is assumed to be the same in 1996 and 2006.  

While a small increase in the level of social desirability bias may have been likely 

following introduction of the 2004 Smoke-free Environments Act (see Chapter 1), all 
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questionnaires were self-completion questionnaires with full assurances about 

anonymity, and as such, any impacts are likely to be small.   

Implications

Findings from this chapter highlight a need for review of current prevention initiatives.  

While ongoing prevention efforts must continue, there is currently little focus in 

preventive efforts on the critical transition age range (16 to 20 years) highlighted in these 

findings and in cessation service development and delivery on young adults (20-24 

years), where smoking prevalence is highest.  Recent changes such as increased taxation 

and pictorial warnings that have been implemented after 2006 are likely to have an 

impact on uptake and there is a need to better understand differential changes in 

smoking uptake between male and female, youth and young adults, in New Zealand in 

response to these changes. Ongoing implementation of larger scale surveys such as the 

Census and the New Zealand Tobacco Use Survey (to be discussed further in the next 

chapter) should continue as these will assist with monitoring such trends over time.  

Understanding these changes will enable effective policy development and extension of 

current approaches to better address youth during older, critical transition periods of 

adolescence.  

Evaluation of current prevention initiatives is also required to better understand how, 

and why, they have contributed to ongoing disparities in age of initiation between 

Māori and non-Māori.  Robust research is needed to better understand why uptake of 

smoking (tobacco and marijuana, combined) occurs so much earlier among Māori, 

compared to non-Māori.  Furthermore the findings indicate that current prevention 

efforts need to be better focussed to include younger Māori (under 14 years) in order to 

prevent smoking uptake from occurring so much earlier in this ethnic group.  

Differences in the prevalence of ex-regular smokers among youth and young adults 

compared to adults demonstrates an area where further information could be collected

to further inform cessation behaviour amongst this wider age group.  There is currently 
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limited information about smoking cessation among youth and young adults in New 

Zealand.  Certain aspects of uptake and cessation will be explored further in subsequent 

chapters.

There is limited evidence on how current health sector interventions and wider tobacco 

control initiatives have impacted on smoking uptake in New Zealand.  Despite changes 

in policy and legislation outlined between 1996 and 2006 in New Zealand, decreases in 

regular smoker prevalence have slowed and ratios of ex-regular to regular smokers

remain low among Māori and younger age groups.  It has been suggested that recent 

approaches to tobacco control are not as effective at reducing smoking prevalence 

compared to the more aggressive approaches taken between 1986 and 1990 that 

included tax driven price increases and Government commitment (Wilson & Thomson, 

1997).  Further investigation into differences in the behavioural and social shifts of male 

and female cohorts aged 16-24 years from 1986 to present would be useful to help 

further distil how the prevalence of smoking, and in particular, smoking uptake has 

changed.

Youth are a challenging and diverse population. Informative research around 

approaches, use of media and campaign appeal is required in order to inform, progress 

and widen the development and scope of future youth-oriented prevention campaigns.  

Ongoing collection of national, population level smoking prevalence data is vital in 

order to enable accurate monitoring of long-term trends and effects of tobacco control 

policies on both current and future smoking populations.

Conclusions

This chapter provides evidence for comparable regular smoker prevalence between 

youth and adults and suggests that smoking in New Zealand is as much a problem 

among youth as it is among adults.  The greatest prevalence is found among young 

adults.  While small general population declines in regular smoker prevalence were 

observed between 1996 and 2006, decreases appear to be due to small reductions in 
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smoking initiation among youth cohorts as opposed to increased quitting.  There was 

evidence from the Year 10 survey of substantial reductions in smoking uptake among 

14-15 year olds between 1999 and 2008.  However, the findings from this analysis 

suggest that these reductions were not maintained in older age groups.  This chapter 

presents evidence that smoking prevalence among young adults has decreased little 

between 1996 and 2006 and that initiation of regular smoking occurs most frequently 

between the ages of 16 and 20. 

The evidence presented in this chapter indicates that previous estimates of age of 

initiation (14.6 years) may be misleading.  With the exception of Māori, findings indicate 

the majority of smoking uptake to occur during a four year period of 16 to 20 years.  This 

is a critical period of transition from youth to young adult and is associated with 

numerous health risk behaviours.  People who begin smoking later have a lower risk of 

becoming addicted to nicotine, have shorter life-time smoking histories and are at lower 

risk of mortality for a range of diseases (U.S. Department of Health and Human Services, 

1994, 2004).  Therefore this is a significant public health outcome.  However, findings 

from this chapter provide evidence that the smoking epidemic in New Zealand is 

continuing to an extent, due to youth and young adults initiating regular smoking after 

the age of 15 years.  

Findings indicate prevention initiatives (and any spill over effects from wider 

population level implementations and policies) to have been relatively useful between 

1996 and 2006.  However, whilst relatively effective towards younger age groups (under 

15 years), older youth and young adults could also benefit from extension of current 

initiatives to include this wider age group.  This is particularly necessary, given evidence 

of delaying age of smoking initiation in this country and the high prevalence of smoking 

among young adults.  Prevention is an effective way of reducing smoking uptake and 

reducing the burden of smoking on health.  This chapter provides evidence to encourage 

review of current initiatives to incorporate population changes in smoking initiation and 

regular smoker prevalence, so that future initiatives may be targeted more effectively.  
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The data presented indicate that disparities in smoking between Māori and non-Māori 

youth have widened between 1996 and 2006.  There have been, and continue to be, clear 

disparities in health and socio-economic outcomes between Māori, Pacific peoples and 

non-Māori, non-Pacific peoples which contribute to widening disparities in the burden 

of disease between these ethnic groups.  The data presented in this chapter strengthen

the need for increased focus on Māori youth for future prevention and cessation 

initiatives in order to make significant progress in reducing ethnic (and socio-economic) 

inequalities in smoking, and correspondingly in mortality.  

Finally, the ratio of ex-regular to regular smokers among youth and young adults was 

low overall, and significantly lower than adults.  Given the comparable prevalence of 

regular smokers among youth and adults, development of cessation approaches for 

youth and young adults could be of benefit to increase successful quitting among these 

age groups.  The area of youth (and young adult) smoking cessation is relatively 

unexplored from a New Zealand perspective and studying it is one of the overall 

objectives of this thesis. This finding will be explored and discussed in further detail in 

the following chapters.
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Chapter 6 – Study two: Self-reported nicotine dependence, 

motivation to quit and quit attempts among youth from the New 
Zealand Tobacco Use Survey 2006

Introduction

One of the key aims of this thesis was to study youth smoking and cessation, relative to 

adults, using robust data sources, in a New Zealand context.  Study two uses the New 

Zealand Tobacco Use Survey (NZTUS) 2006 to investigate self-reported nicotine 

dependence, motivation to quit and quit attempts among youth, compared to adults.  

This chapter provides the first analysis of nicotine dependence and quitting behaviour, 

comparing youth to adults in a New Zealand context.

The NZTUS is a nationally representative survey of smokers and non-smokers in New 

Zealand and was conducted for the first time in 2006.  Repetitions of the NZTUS 

occurred in 2007 (a 10 question core survey was included as part of the New Zealand 

Health Survey) and again in 2008.  Analysis was conducted only on the NZTUS 2006, 

due to the 2008 Confidentialised Unit Record Files (CURF) not being available until late 

2009 for analysis.  The 2009 data have not yet been released.  Development, 

implementation and analysis of the NZTUS 2006 was a significant component of this 

research and a note about this PhD candidate’s involvement in designing and managing 

this survey is outlined in detail in Chapter 4.

Information about adolescent and youth quitting behaviour, though growing 

internationally, is limited in New Zealand.  New Zealand surveys of adolescent smoking 

have largely focussed on measures of prevalence and social, environmental, and media 

influences on smoking initiation, rather than cessation (Paynter, 2007).  Initiatives 

around smoking targeted towards youth are also largely focussed on prevention of 

smoking rather than cessation and provide little insight into adolescent quitting 

behaviour in a New Zealand context.  While the review of evidence detailed in Chapters 

2 and 3 demonstrated that youth experience symptoms of nicotine dependence and 
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elements of quitting behaviour differently to adults, there is a lack of empirical 

information available to infer whether the New Zealand experience is the same.  

Understanding the relationship between nicotine dependence, motivation to quit and 

quitting behaviour among New Zealand youth, compared to adults could contribute 

valuable information towards tobacco cessation strategies developed for youth, in 

future. 

Findings from Chapter 2 infer that there is no formulaic definition for nicotine 

dependence (or development of nicotine dependence).  Moreover, measurement of 

nicotine dependence is limited by the lack of a gold standard measure available for this 

age group.  Furthermore, findings from Chapter 2 highlighted a limited understanding 

of how individual level differences in nicotine dependence affect certain discrete 

populations, such as Māori and non-Māori, in New Zealand.  However, research from 

outside of New Zealand suggests that certain elements of nicotine dependence are

associated with maintenance of smoking into adulthood (DiFranza, Riggs, & Pentz, 2008; 

DiFranza, Savageau, Fletcher, O'Loughlin, et al., 2007; DiFranza, et al., 2002a; Kandel, et 

al., 2007; Kandel, et al., 2005) with higher levels of dependence associated with less 

intention to quit and higher rates of relapse (Bagot, et al., 2007; Colby, et al., 2000a; Horn, 

et al., 2003; Kleinjan, et al., 2009a; Kleinjan, et al., 2009b).  Investigating how nicotine 

dependence is experienced among youth, paying particular attention to differences 

between Māori and non-Māori, would provide information specific to New Zealand.

Findings from Chapter 3 indicated that youth clearly demonstrate motivation to quit 

and similarities in specific motivators to quit smoking were noted between youth and 

adults.  Youth, who were less nicotine dependent, who demonstrated higher levels of 

self efficacy and who demonstrated increased confidence to quit, were more likely to 

make quit attempts. However, findings were mixed around how these factors 

contributed to achieving abstinence.  Moreover, substantial numbers of youth self-report 

intention to quit and a high number make multiple attempts during their smoking 

careers (Bancej, O'Loughlin, Platt, Paradis, et al., 2007; Health Canada, 2008; Platt, Amos, 

Bitel, Bowen, et al., 2006).  However, the rate of relapse is high and only a small 
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proportion of quit attempts made by youth are successful (Abrantes, Lee, MacPherson, 

Strong, et al., 2009; Bancej, et al., 2007).  Factors such as not acknowledging one-self as a 

smoker, vagueness in intended time frames for action and lacking appropriate skills to 

maintain abstinence once achieved have been previously identified as contributing to 

the low quitting success rate reported among adolescent smokers (Mermelstein, 2003).  

Furthermore, research investigating cessation approaches for youth is commonly 

constrained by methodological issues and challenges in conducting research with this 

age-group both internationally (Backinger, McDonald, Ossip-Klein, Colby, et al., 2003; 

Curry, 2003; Mermelstein, Colby, Patten, Prokhorov, et al., 2002) and in New Zealand 

(Schroder, Sellman, Frampton, & Deering, 2009).

Chapter objectives

This chapter investigates self-reported nicotine dependence, motivation to quit and quit 

attempts among New Zealand youth, relative to adults.  This chapter seeks to answer 

eight questions:

1. Do youth in New Zealand self-report nicotine dependence?

2. Do youth in New Zealand self-report motivation to quit smoking?

3. Is nicotine dependence associated with motivation to quit smoking among New 

Zealand youth?

4. How does nicotine dependence and motivation to quit smoking differ between 

youth and adults in New Zealand?

5. How do New Zealand youth make quit attempts?

6. Are quit attempts associated with nicotine dependence and motivation to quit 

smoking among New Zealand youth?

7. How do quit attempts differ between youth and adults in New Zealand?

8. For all the questions outlined above, what are the differences between Māori and 

non-Māori?
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Methods

Variables for dependence, loss of autonomy, motivation to quit, number of quit attempts 

and use of quitting services and/or products were analysed from the NZTUS 2006.  

Overall survey methodology and notes on student involvement in survey (and 

questionnaire) design, development, analysis and reporting are outlined in Chapter 4.

1. Measures of dependence and loss of autonomy

Details of instruments utilised to measure nicotine dependence among youth were 

presented in Chapter 2. Therefore only brief overviews are presented here.  

1.1. Nicotine dependence

Dependence in the NZTUS 2006 was measured using two validated single item 

questions assessing single constructs of dependence and using the Heaviness of 

Smoking Index. 

Single item nicotine dependence questions

Single item questions to assess nicotine dependence are commonly used in self-report 

population surveys for pragmatic reasons, to limit questionnaire burden on the 

respondent (Robins, Helzer, Croughan, & Ratcliff, 1981; Robins, Wing, Wittchen, Helzer, 

et al., 1988; Shaffer, Fisher, Lucas, Dulcan, et al., 2000; Substance Abuse and Mental 

Health Service Administration, 1995).  However there are limitations to using these 

instruments to measure nicotine dependence, particularly among youth, as outlined in 

Chapter 2.  

Responses for the two questions were condensed into dichotomous variables for 

analysis as outlined in Table 39 and are consistent with previous studies that have used 

these variables for analysis (Haberstick, Timberlake, Ehringer, Lessem, et al., 2007; 

Heatherton, et al., 1991; Heatherton, Kozlowski, Frecker, Rickert, et al., 1989; Son, 

Markovitz, Winders, & Smith, 1997).
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Table 39: Single item nicotine dependence questions from the NZTUS 2006
Question Analysis variables

How soon after you wake up do you have your first 

smoke?

Within 30 minutes

After 30 minutes

When do you smoke your cigarettes? Regularly throughout the day

At the beginning and/or end of the day

Heaviness of Smoking Index (HSI)

The HSI uses two questions to assess nicotine dependence, combining measures of 

dependence and smoking intensity, and is a relatively reliable measure of nicotine 

dependence among adults (see Table 40).  The HSI has been less used among youth and 

limited information is available about its utility as an instrument for measuring nicotine 

dependence in this age group. Further details about the HSI were outlined in Chapter 2.

The alternate version of the HSI (HSI-AV), as outlined by Borland et al were utilised for 

this analysis (Borland, et al., 2004).  The HSI-AV produces a continuous measure for 

nicotine dependence, compared to the categorical measure produced by the standard 

HSI version (Heatherton, et al., 1989).  Only daily smokers were included in calculations 

for HSI.  The formula used was:

HSI-AV = SQRT(daily cigarette consumption) – LN(time to first cigarette) +1

HSI was analysed as both a continuous and a categorical variable.  As exact values were 

not collected for cigarettes smoked per day (CPD) or time to first cigarette measures 

(TTFC) in the NZTUS, mid-values from the NZ-ITC study (Wilson, 2009) response 

distribution were used to calculate cigarettes per day and time to first cigarette.  The NZ-

ITC study recruited participants from the New Zealand Health Survey (NZHS) 

2006/2007, which used a shortened 10-item questionnaire to assess tobacco use, taken 

from the NZTUS 2006.  The questions used to assess tobacco use in the NZHS are 

included in Appendix 4.  
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Table 40: Heaviness of Smoking Index (HSI), response variables and analysis values in NZTUS 
2006
Question Response variables Mid values used

How soon after you wake up do you 

have your first smoke?

Within 5 minutes

6-30 minutes

31-60 minutes

Greater than 60 minutes

Time of waking from 

0700: 2.5, 17.5, 45.0 & 

120.0

Around how many cigarettes do you 

smoke daily?

Between 1-10 

Between 11-20

Between 21-25

Greater than 26

Cigarettes smoked per 

day: 5, 15, 23 and 30.

A cross-tabulation analysis was conducted treating HSI as a categorical variable, with 

the following categories: >3 = High, 2-3 = Med and <2 = Low.  The mean, standard 

deviation, range, median, mode, minimum and maximum values were calculated with 

HSI as a continuous variable.  HSI was analysed as a categorical variable for the logistic 

regression analysis.

The HONC and loss of autonomy

Loss of autonomy was measured using the Hooked on Nicotine Checklist (HONC), a 

measure for nicotine dependence developed specifically for youth.(DiFranza, et al., 

2002a).  The HONC uses 10 dichotomous response items to measure loss of autonomy 

over tobacco use, with the identification of at least one symptom of dependence 

indicating loss of autonomy over tobacco use (DiFranza, 2008; DiFranza, Savageau, 

Fletcher, O'Loughlin, et al., 2007; O'Loughlin, et al., 2003).  Details about the HONC and 

its limitations were outlined in Chapter 2.  The HONC was not included in the adult 

section of the NZTUS 2006, therefore only youth analyses are presented in this chapter.  

The HONC questions are outlined briefly in Table 41.

The HONC was analysed as a categorical and a continuous variable.  Each question was 

measured using a dichotomous (yes, no) scale.  As a categorical variable, the HONC was 

summed to produce a total score of between 0-10 per survey respondent.  A score of 1-10 

was classified as experiencing loss of autonomy and a score of 0 classified as no loss of 
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autonomy.  As a continuous variable, the mean, median and mode were calculated to 

help discriminate the level of autonomy loss.

Table 41:  HONC questions measuring loss of autonomy in NZTUS 2006
Question

1 - Have you ever tried to quit but couldn’t?
2 - Do you smoke now because it is really hard to quit?
3 - Have you ever felt like you were addicted to tobacco?
4 - Do you ever have strong cravings to smoke?
5 - Have you ever felt like you really needed a cigarette?
6 - Is it hard to keep from smoking in places where you're not supposed to?
7 - When you tried to stop smoking, or if you haven't smoked in a while: Did you find it hard to 
concentrate because you couldn't smoke?
8 - Did you feel more irritable because you couldn't smoke?
9 - Did you feel a strong need or urge to smoke?

10 - Did you feel nervous, restless or anxious because you couldn't smoke?

1.2. Motivation to quit smoking

Prochaska and DiClemente’s transtheoretical model for behaviour change was used to 

measure motivation to quit smoking (Prochaska & DiClemente, 1983).  The stages of 

change measured were pre-contemplation, contemplation, action and maintenance.  

Further details about this model and its measures were outlined in Chapter 3.  

Responses were condensed into dichotomous variables for analysis, as outlined in Table 

42.

Table 42: Motivation to quit smoking and response variables in NZTS 2006
Question Analysis variables

Are you seriously considering quitting within the next 

6 months?

No intention to quit,

Intention to quit
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1.3. Quit attempts

Validated single-item, self-report measures were used to measure quit attempts among 

youth (Bancej, et al., 2007).  Responses were condensed for analysis, as outlined in the 

Table 43.

Table 43: Quit attempts and response variables in NZTUS 2006
Question Analysis variables

Have you ever quit for more than a week? Ever quit for 1 week,

Never quit for 1 week

In the last 12 months, how many times did you quit 

for more than a week?

Zero,

Once,

Two or more times

In the last 12 months, how long did you quit for on 

average?

1 week,

Between 1 week and 1 month,

Greater than 1 month

Use of quitting services and products

The use of quitting services and products was measured using a range of dichotomous 

yes/no questions in the NZTUS.  Respondents were classified as having used products 

and/or services, where they had indicated yes to at least one question.  Responses were 

condensed into dichotomous variables for analysis, as outlined in the table below.

Table 44:  Use of quitting services and products in the NZTUS 2006
Question Analysis variables

The last time you tried to quit, did you receive any 

help or advice on how to quit?

The last time you tried to quit, did you use any 

quitting products?

Used services and/or product,

Did not use services and/or product

Used services and/or product,

Did not use services and/or product
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2. Data Analyses

2.1. Cross-tabulation analyses

SAS Enterprise Guide 9.0 was used to analyse response variables.  PROC SURVEYFREQ 

was used to create tables for each measure.  Respondents used for the analysis were all 

daily smokers (n=1,463) at the time of the survey.  Non-daily smokers were not analysed 

due to small frequencies (n=141).  All variables were analysed by gender (male, female), 

ethnic group (Māori, non-Māori), age-group (youth: 15-19 years; young adult: 20-24 

years; adult: 25+ years) and NZ Deprivation 2006 Quintile (least deprived Quintiles 1-3, 

most deprived Quintiles 4-5). Further detail on socio-economic deprivation quintiles are 

outlined in Chapter 4.  Key variables were analysed by age group, comparing responses 

among youth, young adults and adults and youth for each age among 15-19 year olds, 

and among youth comparing responses by demographic variables such as gender, 

ethnic group and level of socio-economic deprivation.

Odds ratios were calculated on Open Epi using two-by-two table analyses (Dean, 

Sullivan, & Soe, 2009).  The frequency of responses was multiplied by the weighted 

percentage for each variable of interest.  This figure was used to populate two-by-two 

tables and calculate odds ratios.

Weighted data are presented as column percentages with 95% confidence intervals.  

Odds ratios, as described above, are also presented with 95% confidence intervals.  

Sample sizes are presented in each table.  Further detail about weighting for the NZTUS 

2006 was outlined in Chapter 4. 

2.2. Logistic regression analyses

Stata 10 was used to run two logistic regression models.  Response variables used were 

“intention to quit” and “ever quit”.  Each response variable was analysed by gender 

(male, female), ethnic group (Māori, non-Māori), NZ Deprivation 2006 quintile (less 

deprived quintiles 1-3, most deprived quintiles 4-5) and Heaviness of Smoking Index 

(low <2, medium 2-3, high >3).  The HSI was chosen because of its ability to be used 
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both as a categorical and continuous measure of nicotine dependence.  In the current 

analysis, the HSI was analysed as a categorical variable for cross-tabulation and logistic 

regression analyses.  The HSI was analysed as a continuous variable for calculating the 

mean, standard deviation, range, median, mode, minimum and maximum values.  A 

Hosmer Lemeshow Chi-square goodness of fit test was also run to assess goodness of fit

in logistic regression models.  This model was chosen due to all variables analysed being 

dichotomous.  Chi square statistic, degrees of freedom and p-value are presented in the 

logistic regression tables.
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Results

1. Nicotine dependence 

This section presents analysis of nicotine dependence from the NZTUS 2006.  Variables 

for time to first cigarette and when cigarettes are smoked during the day are presented 

separately, and collectively as the Heaviness of Smoking Index (HSI), for youth, young 

adults and adults.  The Hooked on Nicotine Checklist (HONC) is presented only for 

youth.  

Table 45 presents time to first cigarette by age group.  Compared to adults, a lower 

percentage of youth and young adults smoked their first cigarette of the day within 30 

minutes of waking.  This difference was statistically significant for young adults but not 

youth.

Table 45: Time to first cigarette in the morning (%), by youth, young-adult and adult

< 30 minutes 
(n=813)

≥ 30 minutes
(n=650)

Odds ratio 
(< 30 vs. ≥ 30)

Youth (n=168) 51.8 (46.9, 55.3) 48.2 (44.9, 50.5) 0.79 (0.57, 1.10)
Young adult (n=221) 46.6 (41.9, 50.0) 53.4 (50.6, 55.4) 0.64* (0.48, 0.86)

Adult (n=1,074) 57.5 (55.7, 59.0) 42.5 (41.1, 43.7) 1.00 (reference)
Notes: 

1. Weighted percentages and 95% confidence intervals are presented;
2. Youth represent 15-19 years, young adults represent 20-24 years and adults represent 25+ years;
3. indicates statistical significance for p<0.05;
4. Percentages may not add to 100% due to rounding.

Table 46 presents time to first cigarette among youth by gender, ethnic group and 

NZDep06 quintile grouping.  Minimal differences between the percentage of youth who 

reported smoking their first cigarette within 30 minutes of waking and youth who 

reported smoking their first cigarette after 30 minutes of waking, by gender and 

NZDep06 quintile were noted.  A higher percentage of Māori reported smoking their 

first cigarette within 30 minutes of waking compared to non- Māori.  However, no 
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statistically significant differences were found among youth in time to first cigarette by 

gender, ethnic group or NZDep06 Quitline.

Table 46: Time to first cigarette in the morning among NZ youth aged 15-19 years (%), by 
gender, ethnic group and NZDep06 quintile

< 30 minutes 
(n=88)

≥ 30 minutes 
(n=80)

Odds ratio 
(< 30 vs. ≥ 30)

Gender (n=168)
Female (n=92) 47.8 (41.7, 51.7) 52.2 (46.4, 55.8) 0.70 (0.38, 1.30)

Male (n=76) 56.1 (47.8, 60.9) 43.9 (39.0, 46.7) 1.00 (reference)
Ethnic group (n=168)

Māori (n=48) 58.3 (48.7, 63.1) 41.7 (32.2, 46.6) 1.45 (0.74, 2.85)
Non-Māori (n=120) 48.8 (43.4, 52.5) 51.2 (47.1, 53.8) 1.00 (reference)

NZDep06 (n=168)

Quintiles 1-3 (n=71) 51.2 (42.6, 56.1) 48.8 (44.5, 51.3) 0.93 (0.50, 1.71)
Quintiles 4-5 (n=97) 52.3 (45.9, 56.2) 47.7 (42.3, 50.9) 1.00 (reference)

Notes: 
1. Weighted percentages and 95% confidence intervals are presented;
2. Quintiles 1-3 are least deprived, Quintiles 4-5 are most deprived;
3. Percentages may not add to 100% due to rounding.

Table 47 presents data on when cigarettes were smoked during the day, by age group.  

Most youth, young adults and adults smoked regularly throughout the day compared to 

only at the beginning and/or end of the day.  A higher percentage of youth reported 

smoking regularly throughout the day compared to young adults and adults.  The odds 

of youth smoking regularly throughout the day were significantly higher than the odds 

of adults.  The odds of young adults smoking regularly throughout the day were 

significantly lower that the odds of adults.

Table 47: When cigarettes are smoked during the day (%), by youth, young adult and adult

Regularly throughout 
day (n=981)

Beginning and/or 
end of day (n=482)

Odds ratio 
(regular vs. beginning/end)

Youth (n=168) 76.5 (74.0, 78.2) 23.5 (19.0, 26.7) 1.51* (1.03, 2.20)
Young adult (n=221) 58.3 (55.1, 60.5) 41.7 (37.0, 45.1) 0.66* (0.49, 0.89)

Adult (n=1074) 68.0 (66.4, 69.3) 32.0 (30.4, 33.4) 1.00 (reference)
Notes: 

1. Weighted percentages and 95% confidence intervals are presented;
2. Youth represent 15-19 years, young adults represent 20-24 years and adults represent 25+ years;
3. indicates statistical significance for p<0.05;
4. Percentages may not add to 100% due to rounding.
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Table 48 presents data on when cigarettes were smoked during the day among youth, by 

gender, ethnic group and NZDep06 quintile.  No statistically significant differences were 

found among youth, in terms of when cigarettes were smoked during the day, by 

gender, ethnic group or NZDep06 quintile.

Table 48: When cigarettes are smoked during the day among NZ youth aged 15-19 years (%), by 
gender and ethnic group

Regularly 
throughout day 

(n=127)

Beginning and/or 
end of day (n=51)

Odds ratio
(regular vs. 

beginning/end)

Gender (n=168)
Female (n=92) 73.2 (69.2, 75.7) 26.8 (20.1, 31.0) 0.66 (0.32, 1.37)

Male (n=76) 80.0 (77.5, 81.5) 20.0 (12.2, 24.5) 1.00 (reference)
Ethnic group (n=168)

Māori (n=48) 73.8 (67.0, 77.2) 26.2 (16.1, 31.3) 0.78 (0.36, 1.68)
Non-Māori (n=120) 77.7 (75.5, 79.2) 22.3 (16.5, 26.1) 1.00 (reference)

NZDep06 (n=168)
Quintiles 1-3 (n=71) 75.8 (72.0, 78.0) 24.2 (16.2, 28.8) 0.93 (0.45, 1.92)
Quintiles 4-5 (n=97) 77.0 (73.5, 79.1) 23.0 (17.0, 26.6) 1.00

Notes:
1. Weighted percentages and 95% confidence intervals are presented;
2. Quintiles 1-3 are least deprived, Quintiles 4-5 are most deprived;
3. Percentages may not add to 100% due to rounding.

1.1Heaviness of smoking index (HSI)

The HSI measures a combination of time to first cigarette and the number of cigarettes 

smoked per day.  In this analysis, HSI is presented as a categorical and continuous 

variable, as outlined in the methods section in this chapter. Table 49 presents HSI 

categories by age group.  Overall, higher percentages of high HSI scores were observed 

among youth, young adults and adults, compared to medium and low HSI scores.  The 

odds of high HSI scores compared to low or medium HSI scores were significantly 

lower among youth and young adults, compared to adults.  
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Table 49: Age groups in different categories of the Heaviness of Smoking Index (%), (by youth, 
young adult and adult)

Low
(n=348)

Medium 
(n=333)

High
(n=782)

Odds ratio
(high vs. low)

Odds ratio
(high vs. med)

Youth (n=168) 25.2
(21.0, 28.1)

32.6
(28.0, 35.9)

42.2
(36.0, 46.6) 0.56* (0.37, 0.85) 0.40* (0.27, 0.59)

Young adult (n=221) 38.2
(33.8, 41.4)

25.3
(19.9, 29.3)

36.4
(32.9, 39.0) 0.32* (0.23, 0.45) 0.45* (0.31, 0.65)

Adult (n=1074) 20.3
(18.6, 21.8)

18.8
(17.0, 20.3)

60.9
(59.2, 62.4) 1.00 (reference) 1.00 (reference)

Notes:
1. Weighted percentages and 95% confidence intervals are presented;
2. HSI is analysed as a categorical variable;
3. Heaviness of Smoking Index (categorical scores): HSI<2 is low, HSI 2-3 is medium and HSI >3 is high 

dependence;
4. indicates statistical significance at p<0.01;
5. Percentages may not add to 100% due to rounding.

Table 50 presents HSI as a continuous variable.  Mean HSI scores are presented by age 

group.  Young adults demonstrated lower mean and median HSI scores compared to 

youth and adults.  Results for range and median scores are identical in Table 50 and

Table 51 (below) due to the way the HSI variable is calculated.  See methods for an 

outline of HSI analysis as a categorical and continuous variable – the limitations of this 

analysis will be discussed further in the discussion section of this chapter.

Table 50: Mean Heaviness of Smoking Index scores by youth, young adult and adult

Mean (95%C.I.) Std dev Range Median

Youth (n=168) 3.14 (2.94, 3.34) 26.23 1.85-6.48 2.54

Young adult (n=221) 2.07 (1.80, 2.35) 42.19 -2.88-6.48 2.14

Adult (n=1074) 3.11 (2.99, 3.24) 42.85 -2.88-6.48 3.49

Notes:
1. Weighted percentages and 95% confidence intervals are presented;
2. HSI is analysed as a continuous variable.
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Table 51 presents mean HSI scores among youth by gender, ethnic group and NZDep06 

quintile.  Among youth, mean HSI scores were higher among males and Māori, however 

median scores were the same for Māori and non-Māori, while higher for males.  Mean 

and median scores among youth by NZDep06 quintile were similar.

Table 51: Mean Heaviness of Smoking Index scores among NZ youth aged 15-19 years, by 
gender, ethnic group and NZDep06 quintile

Mean (95%C.I.) Std dev Range Median
Gender (n=168)

Female (n=92) 2.89 (2.64, 3.13) 23.17 1.85-6.48 2.54
Male (n=76) 3.41 (3.09, 3.74) 28.63 1.85-6.48 3.24

Ethnic group (n=168)

Māori (n=48) 3.45 (3.02, 3.88) 30.81 1.85-6.48 2.54
Non-Māori (n=120) 3.00 (2.78, 3.22) 23.81 1.85-6.48 2.54

NZDep06 (n=168)

Quintiles 1-3 (n=71) 3.06 (2.73, 3.39) 28.83 1.85-6.48 2.54
Quintiles 4-5 (n=97) 3.20 (2.95, 3.46) 24.24 1.85-6.48 2.54

Notes: 
1. Weighted percentages and 95% confidence intervals are presented;
2. HSI is analysed as a continuous variable;
3. Quintiles 1-3 are least deprived, Quintiles 4-5 are most deprived.

1.2Loss of autonomy 

Loss of autonomy was only analysed for youth, as HONC questions were not included 

in the adult component of the NZTUS 2006.  Table 52 presents the number of HONC 

questions that were answered “yes” in the questionnaire.  Almost all youth smokers 

(97.2%) reported some loss of autonomy to smoking when analysed as a dichotomous 

variable, with no differences in loss of autonomy to smoking by gender, ethnic group or 

NZDep06 quintile.  The results indicate varying levels of autonomy loss to smoking 

identified by youth.  The mean and median level of autonomy loss was 6 levels.
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Table 52: Frequency and percentage of HONC scores among NZ youth aged 15-19 years

Level of 
autonomy loss n=168 Percentage (95% CI) Cumulative

percentage
0 (no loss of autonomy) 4 2.8 (0.0, 5.8) 2.8

1 7 4.3 (0.8, 7.7) 7.1
2 12 8.0 (3.1, 13.0) 15.1
3 14 8.8 (4.0, 13.6) 24.0
4 17 11.0 (5.3, 16.7) 34.9
5 17 11.3 (5.6, 16.9) 46.2
6 18 8.8 (4.3, 13.3) 55.0
7 17 9.1 (4.7, 13.6) 64.1
8 23 12.0 (6.2, 17.7) 76.1
9 21 13.4 (7.0, 19.8) 89.5

10 18 10.5 (5.1, 16.0) 100
Notes: Weighted percentages and 95% confidence intervals are presented.

Table 53 presents the percentage of youth identifying each HONC item.  The most 

commonly reported HONC item was having ever felt like you really needed a cigarette, 

identified by around 90% of youth.  Other commonly reported items were having ever felt 

like you were addicted to tobacco and ever having strong cravings to smoke, identified by 

78.1% and 74.8% of youth, respectively.  



212

Table 53: Percentage of NZ youth identifying each HONC item
HONC item (n=168) Percentage (95% CI)

Have you ever felt like you really needed a cigarette? 90.2 (89.2, 91.0)

Have you ever felt like you were addicted to tobacco? 78.1 (75.9, 79.8)

Do you ever have strong cravings to smoke? 74.8 (72.1, 77.0)

Did you feel a strong need or urge to smoke? 70.0 (65.2, 73.9)

Did you feel more irritable because you couldn't smoke? 58.2 (53.2, 62.2)

Have you ever tried to quit, but couldn't? 54.8 (50.1, 58.5)

Have you ever tried to quit, but couldn't? 54.8 (50.1, 58.5)

Did you feel nervous, restless or anxious because you couldn't 
smoke?

47.0 (40.9, 51.9)

When you tried to stop smoking, or if you haven't smoked in a 
while: Did you find it hard to concentrate because you couldn't 
smoke?

42.0 (35.4, 47.5)

Do you smoke now because it is really hard to quit? 44.2 (38.5, 48.8)

Is it hard to keep from smoking in places where you're not 
supposed to?

38.9 (32.5, 44.2)

Table 54 presents HONC mean scores by gender, ethnic group and NZDep06 quintile.  

Analysis of mean HONC scores by gender, ethnic group and level of deprivation did not 

reveal any significant differences.  Mean scores for all groups appear to be between 5 

and 7.  

Table 54: Mean HONC scores among NZ youth aged 15-19 years by gender, ethnic group and 
NZDep06 quintile

Mean (95%C.I.) Std dev Range Median
Gender (n=168)

Female (n=92) 5.67 (5.09, 6.24) 55.08 1-10 6.0
Male (n=76) 5.74 (5.06, 6.42) 61.10 1-10 6.0

Ethnic group (n=168)
Māori (n=48) 6.13 (5.28, 6.98) 61.35 1-10 6.0

Non-Māori (n=120) 5.51 (4.99, 6.02) 56.05 1-10 6.0
NZDep06 (n=168)

Quintiles 1-3 (n=71) 5.51 (4.80, 6.21) 62.61 1-10 6.0
Quintiles 4-5 (n=97) 5.86 (5.31, 6.42) 53.71 1-10 5.0

Notes: 
1. Weighted percentages and 95% confidence intervals are presented;
2. Quintiles 1-3 are least deprived, Quintiles 4-5 are most deprived;
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2. Motivation to quit smoking

Five stages of change were condensed to form a dichotomous variable: intention to quit 

and no intention to quit.  Table 55 presents intention to quit by age group.  Almost 50% 

of youth reported intending to quit smoking.  The percentage of youth who reported 

intention to quit smoking was significantly lower than the percentage of adults who 

reported intention to quit smoking.

Table 55: Intention to quit smoking (%), by youth, young adult and adult

Intention to quit
(n=830)

No intention to quit
(n=637)

Odds ratio 
(intent vs. no intent)

Youth (n=168) 48.5 (44.2, 51.5) 51.5 (47.1, 54.7) 0.65* (0.47, 0.90)
Young adult (n=221) 55.8 (51.3, 59.0) 44.2 (40.8, 46.7) 0.88 (0.66, 1.18)

Adult (n=1078) 58.8 (57.6, 59.8) 41.2 (39.2, 42.9) 1.00 (reference)
Notes:

1. Weighted percentages and 95% confidence intervals are presented;
2. indicates statistical significance at p<0.05;
3. Percentages may not add to 100% due to rounding.

Table 56 presents intention to quit by gender, ethnic group and NZDep06 quintile.  The 

percentage of youth who reported having no intention to quit was similar to the 

percentage of youth who reported having intention to quit smoking.  There were no 

significant differences between youth who reported having intention to quit smoking 

and those who didn’t, by gender or NZDep06 quintile. 

A markedly lower percentage of Māori youth reported having intention to quit smoking, 

compared to non-Māori youth.  The odds of Māori youth were 0.40 times as likely as 

non-Māori youth to have reported intention to quit smoking.
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Table 56: Intention to quit smoking among NZ youth aged 15-19 years (%), by gender and ethnic 
group and NZDep06 quintile

Intention to quit 
(n=82)

No intention of 
quitting (n=86)

Odds ratio 
(intent vs. no intent)

Gender (n=168)
Female (n=92) 47.5 (42.0, 51.1) 52.5 (45.4, 56.9) 0.92 (0.50, 1.68)

Male (n=76) 49.4 (42.4, 53.5) 50.6 (43.5, 54.6) 1.00 (reference)
Ethnic group (n=168)

Māori (n=48) 32.8 (20.3, 39.0) 67.2 (59.7, 71.0) 0.40* (0.20, 0.80)
Non-Māori (n=120) 55.7 (50.8, 58.9) 44.3 (39.0, 47.8) 1.00 (reference)

NZDep06 (n=168)

Quintiles 1-3 (n=71) 53.2 (46.2, 57.2) 46.8 (37.8, 52.0) 1.45 (0.78, 2.67)
Quintiles 4-5 (n=97) 44.5 (38.8, 48.0) 55.5 (50.6, 58.4) 1.00 (reference)

Notes:
1. Weighted percentages and 95% confidence intervals are presented;
2. Quintiles 1-3 are least deprived, Quintiles 4-5 are most deprived;
3. indicates statistical significance at p<0.05;
4. Percentages may not add to 100% due to rounding.

Table 57 presents a logistic regression analysis to investigate associations with intention 

to quit by age group, controlling for gender, ethnic group, NZDep06 and HSI.  No 

significant differences were found in intention to quit smoking among youth aged 15 to 

19 years.  While there was a trend towards greater intention to quit, with low HSI, this 

finding was not statistically significant.  

Among young adults, those with low HSI scores had greater odds, OR=2.50

(95%CI=1.33, 4.70) than those with high HSI scores to report intention to quit smoking, 

controlling for gender, ethnic group and NZDep06 quintile.  Similarly, among adults, 

those with low HSI scores had greater odds, OR=1.69 (95%CI=1.13, 2.54) than those with 

high HSI scores to report intention to quit smoking, controlling for gender, ethnic group 

and NZDep06 quintile.

Among youth, non-Māori had greater odds than Māori, to report intention to quit, 

compared to findings observed among young adults and adults.  However, this finding 

was not significant.
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Table 57: Logistic regression analysis of intention to quit smoking, by youth, young adult and 
adult

Notes: 
1. weighted 95% confidence Intervals are presented next to ratios;
2. indicates statistical significance for p<0.05;
3. # not adjusted for complex sample design;
4. Quintiles 1-3 are least deprived, Quintiles 4-5 are most deprived;
5. Heaviness of Smoking Index (categorical variable) – HSI<2 is low, HSI 2-3 is medium and HSI >3 is high 

dependence.

Variable Adjusted odds ratio P-value
Youth (n=168)

Male vs. female 1.05 (0.50, 2.18) 0.903

Non-Māori vs. Māori 2.35 (0.88,  6.26) 0.087

NZDep06 quintile 1-3 vs. 4 & 5 1.11 (0.47,  2.62) 0.809

Heaviness of smoking index low vs. med 1.29 (0.48,  3.49) 0.615
Heaviness of smoking index low vs. high 1.85 (0.65,  5.24) 0.245

Hosmer-Lemeshow Chi2=3.00, df=8 (p=0.934)#

Young adult (n=221)
Male vs. female 1.23 (0.62,  2.44) 0.560

Non-Māori vs. Māori 1.35 (0.61,  2.94) 0.454

NZDep06 quintile 1-3 vs. 4 & 5 0.99 (0.48,  2.04) 0.983

Heaviness of smoking index low vs. med 1.08 (0.44,  2.62) 0.871
Heaviness of smoking index low vs. high 2.50* (1.33,  4.70) 0.005

Hosmer-Lemeshow   Chi2=8.77, df=8 (p=0.362)#

Adult (n=1074)
Male vs. female 0.85 (0.64, 1.13) 0.252

Non-Māori vs. Māori 1.13 (0.81. 1.57) 0.478

NZDep06 quintile 1-3 vs. 4 & 5 1.12 (0.82, 1.51) 0.477

Heaviness of smoking index low vs. med 1.18 (0.67, 2.05) 0.566
Heaviness of smoking index low vs. high 1.69* (1.13, 2.54) 0.012

Hosmer-Lemeshow Chi2=7.17, df=8 (p=0.519)#
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2. Self-reported quit attempts

Self reported quit attempts were classified as respondents who, in the last 12 months, 

reported quitting smoking for at least one week.  Results of self-reported quit attempts, 

number of quit attempts and average length of quit attempts in the last 12 months are 

presented below.  Results for number and average length of quit attempts are not 

presented for youth by gender, ethnic group and NZDep06 due to low sample numbers, 

with increasing categories of stratification.  

Table 58 presents the percentage of smokers who self reported having quit for one week

in the last 12 months, by age group.  High percentages of youth (59.8%), young adults 

(63.0%) and adults (70.5%) reported having ever quit for one week in the last 12 months.  

A significantly higher percentage of adults reported having quit for one week in the last 

12 months, compared to youth and young adults.  

Table 58: The percentage of smokers who self-reported having ever quit for one week in the last 
12 months (%), by youth, young adult and adult

Ever quit 
(n=997)

Never quit 
(n=472)

Odds ratio 
(ever vs. never quit)

Youth (n=168) 59.8 (56.8, 62.0) 40.2 (34.9, 43.9) 0.63* (0.45, 0.88)
Young adult (n=221) 63.0 (59.5, 65.5) 37.0 (33.3, 39.7) 0.71* (0.53, 0.96)

Adult (n=1080) 70.5 (69.6, 71.3) 29.5 (27.4, 31.3) 1.00 (reference)
Notes: 

1. Weighted percentages and 95% confidence intervals are presented;
2. indicates statistical significance at p<0.05;
3. Percentages may not add to 100% due to rounding.

Table 59 presents the percentage of youth who reported having quit for at least one 

week in the last 12 months, stratified by demographic variables.  More than half of youth 

smokers reported having ever quit smoking for at least one week.  A higher percentage 

of non-Māori reported having ever quit for one week, compared to Māori.  However no 

statistically significant differences were found in ever making a quit attempt of at least 

one week among NZ youth by gender, ethnic group or NZDep06 quintile.
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Table 59: The percentage of youth who have ever quit for one week in the last 12 months, aged 
15-19 years (%), by gender, ethnic group and NZDep06 quintile

Ever quit 
(n=997)

Never quit 
(n=472)

Odds ratio
(ever vs. never quit)

Gender (n=168)
Female (n=92) 61.5 (57.4, 64.0) 38.5 (30.8, 43.4) 1.18 (0.64, 2.20)

Male (n=76) 58.1 (51.9, 61.6) 41.9 (33.5, 46.8) 1.00 (reference)
Ethnic group (n=168)

Māori (n=48) 54.1 (47.7, 57.4) 45.9 (32.8, 52.5) 0.71 (0.36, 1.40)
Non-Māori (n=120) 62.5 (58.4, 65.2) 37.5 (31.4, 41.6) 1.00 (reference)

NZDep06 (n=168)
Quintiles 1-3 (n=71) 57.1 (51.8, 60.2) 42.9 (33.4, 48.3) 0.84 (0.45, 1.57)
Quintiles 4-5 (n=97) 62.1 (58.2, 64.5) 37.9 (31.2, 41.9) 1.00 (reference)

Notes: 
1. Weighted percentages and 95% confidence intervals are presented;
2. Quintiles 1-3 are least deprived, Quintiles 4-5 are most deprived;
3. Percentages may not add to 100% due to rounding.

Table 60 presents a logistic regression analysis to investigate associations with having 

ever quit for one week, in the last 12 months, for each age group.  Controlling for 

gender, ethnic group and NZDep06 quintiles, the odds of youth reporting having ever 

quit for one week in the last 12 months, who presented with a low HSI were 3.85 and 

5.47 times the odds of youth who presented with a medium and high HSI.  No 

significant differences were found among young adults or adults, controlling for gender, 

ethnic group and NZDep06.
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Table 60: Logistic Regression analysis of ever quit for one week in the last 12 months, by youth, 
young adult and adult

Variable Adjusted odds ratio P-value
Youth (n=168)

Male vs. female 1.05 (0.45 – 2.49) 0.905

Non-Māori vs. Māori 1.32 (0.56 – 3.12) 0.521

NZDep06 quintile 1-3 vs. 4 & 5 0.62 (0.29 – 1.34) 0.223

Heaviness of smoking index low vs. med 3.85 (1.29 – 11.48)* 0.016
Heaviness of smoking index low vs. high 5.47 (1.74 – 17.23)* 0.004

Hosmer-Lemeshow Chi2=7.22, df=8 (p=0.513)#

Young adult (n=221)
Male vs. female 1.08 (0.52 – 2.23) 0.832

Non-Māori vs. Māori 0.75 (0.34 – 1.62) 0.454

NZDep06 quintile 1-3 vs. 4 & 5 0.97 (0.48 – 1.94) 0.927

Heaviness of smoking index low vs. med 2.06 (0.75 – 5.65) 0.156
Heaviness of smoking index low vs. med 2.24 (0.89 – 5.63) 0.085

Hosmer-Lemeshow Chi2=4.61, df=8 (p=0.798)#

Adult (n=1080)
Male vs. female 0.79 (0.56 – 1.09) 0.151

Non-Māori vs. Māori 1.07 (0.75 – 1.52) 0.725

NZDep06 quintile 1-3 vs. 4 & 5 1.16 (0.83 – 1.63) 0.384

Heaviness of smoking index low vs. med 1.29 (0.83 – 2.00) 0.256
Heaviness of smoking index low vs. high 1.46 (0.98 – 2.19) 0.064

Hosmer-Lemeshow Chi2=5.19, df=7 (p=0.637)#

Notes: 
1. Weighted 95% confidence Intervals are presented next to ratios;
2. indicates statistical significance for p<0.05;
3. # not adjusted for complex sample design;
4. NZDep06 – Quintiles 1-3 are the least deprived, Quintiles 4 and 5 are most deprived; 
5. Heaviness of Smoking Index (categorical variable) – HSI<2 is low, HSI 2-3 is medium and HSI >3 is high 

dependence.
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Table 61 presents the number of times people reported having quit smoking for at least 

one week in the last 12 months.  The percentage of youth who reported having quit once 

was comparable to adults.  The percentage of youth who reported having quit at least 

twice was significantly higher than adults.  Overall 73.8% of youth and 65.1% of young 

adults reported having quit at least once in the previous year.

Table 61: Number of times quit for one week in the last 12 months (%), by youth, young adult and 
adult

Zero 
(n=279)

One 
(n=265)

≥ Two
(n=263)

Odds ratio 
(1 vs. 0)

Odds ratio 
(2 vs. ≥ 0)

Youth (n=105) 26.2
(18.6, 31.2)

36.3
(30.1, 40.4)

37.5
(32.1, 41.0)

1.54
(0.92, 2.61)

2.02*
(1.20, 3.42)

Young adult (n=109) 34.9
(27.9, 39.3)

27.0
(21.5, 30.5)

38.1
(30.4, 43.0)

0.87
(0.52, 1.46)

1.61
(0.99, 2.60)

Adult (n=593) 38.9
(36.0, 41.3)

34.2
(31.4, 36.5)

26.9
(24.2, 29.1)

1.00
(reference)

1.00
(reference)

Notes: 
1. weighted 95% confidence Intervals are presented next to percentages and ratios;
2. indicates statistical significance for p<0.05;
3. Percentages may not add to 100% due to rounding.

Table 62 presents the average length of self-reported quit attempts in the last 12 months, 

by age group.  Significantly higher percentages of youth reported making quit attempts 

that lasted at least one week, compared to young adults and adults.  Compared to 

adults, the odds of youth making brief quit attempts (a week or less) compared to quit 

attempts of 1 week to 1 month were 2.58 times higher than adults, and the odds of 

making a quit attempt of a week or less compared to a quit attempt of a month or more 

were 4.45 times higher than adults.
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Table 62: Average length of quit attempts in last 12 months (%), by youth, young adult and adult

≤ 1 week
(n=125)

1wk – 1mth 
(n=206)

≥ 1 month 
(n=203)

Odds ratio 
(≤ 1 wk vs. 
1wk-1mth)

Odds ratio 
(≤ 1 wk vs. ≥

1mth)
Youth (n=105) 44.1

(36.7, 48.9)
30.0

(23.8, 34.0)
19.4

(13.9, 23.1)
2.58*

(1.51, 4.41)
4.45*

(2.46, 8.05)
Young adult (n=71) 17.4

(9.8, 21.8)
44.0

(36.8, 48.1
38.6

(27.5, 44.8)
0.67

(0.33, 1.39)
0.86

(0.41, 1.79)
Adult (n=366) 21.4

(16.8, 25.1)
37.1

(33.2, 40.2)
41.3

(38.2, 43.7)
1.00

(reference)
1.00

(reference)
Notes: 

1. 95% confidence Intervals are presented next to percentages and ratios;
2. indicates statistical significance for p<0.05;
3. Percentages may not add to 100% due to rounding.

2. Use of quitting services and/or products during last quit attempt

Table 63 presents self-reported quitting services/products used during last quit attempt, 

by age group.  The percentage of youth who used quitting services and/or products by 

gender, ethnic group and NZDep06 are not presented due to low sample numbers with 

multiple levels of stratification.  Approximately 12% of youth and 14% of young adults 

reported using a quitting service and/or product during their last quit attempt.  The 

percentage of youth and young adults who reported using quitting aids during their last 

quit attempt was statistically significantly lower than adults.  

Table 63: Quitting services and/or products used during last quit attempt (%), by youth, young 
adult and adult

Quitting aid used 
(n=212)

Odds ratio 
(used aid vs. did not use)

Youth (n=65) 12.3 (4.4, 16.8) 0.26* (0.12, 0.56)
Young adult (n=109) 13.8 (5.7, 18.8) 0.30* (0.17, 0.53)

Adult (n=593) 34.7 (32.0, 36.9) 1.00 (reference)
Notes: 

1. weighted 95% confidence Intervals are presented next to percentages and ratios
2. indicates statistical significance for p<0.05;
3. Percentages may not add to 100% due to rounding.
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Discussion

The objectives of this chapter were to investigate self-reported nicotine dependence, 

motivation to quit smoking and quit attempts among New Zealand youth compared to 

adults.  In particular, this chapter sought to assess whether New Zealand youth self 

report nicotine dependence and motivation to quit smoking, how these factors were 

associated with each other among youth, and how these factors differ between youth 

and adults.  This chapter also sought to assess whether New Zealand youth self report 

making quit attempts, how quit attempts are associated with nicotine dependence and 

motivation to quit smoking, and how quit attempts differ between youth and adults.  

Key findings in this chapter are outlined as follows:

Nicotine dependence

 Two of three measures of dependence (when cigarettes are smoked during the 

day and HSI) suggested youth and young adults were less dependent on nicotine 

than adults; 

 The percentage of youth and young adults who reported smoking within 30 

minutes of waking was lower than adults, but differences were statistically 

significant only for young adults;

 Compared to adults, a significantly higher percentage of youth reported smoking 

regularly throughout the day;

 Lower percentages of youth and young adults were classified as having high 

levels of dependence, compared to adults, when measured by the HSI;

 Almost all youth smokers (97.2%) self-reported some loss of autonomy to 

smoking, when measured by the HONC, with a mean loss of around 6 factors.  

The most commonly reported item was ever feeling like you really needed a cigarette.

Motivation to quit smoking

 The odds of youth reporting motivation to quit smoking was significantly lower 

than adults;
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 While low levels of nicotine dependence were significantly associated with 

motivation to quit smoking (after controlling for gender, ethnic group and 

NZDep06) among young adults and adults, no significant associations were 

found among youth;

 A lower percentage of Māori youth reported being motivated to quit smoking, 

compared to non-Māori youth;

Quit attempts

 A lower percentage of youth and young adults reported having ever quit for one 

week, compared to adults.  However, a higher percentage of youth reported 

making multiple quit attempts, of shorter duration, in the last 12 months, 

compared to adults;

 While lower levels of nicotine dependence were statistically significantly 

associated with having ever quit for one week (after controlling for gender, 

ethnicity and NZDep06) among youth, no significant associations were noted 

among young adults and adults;

 A lower percentage of youth reported having used a quitting product and/or 

service during their last quit attempt, compared to adults.

Nicotine dependence

A key objective of this thesis was to investigate whether youth have dependence on 

nicotine.  This chapter sought to assess whether New Zealand youth self-report nicotine 

dependence and how this compares to adults.  In this chapter, nicotine dependence was 

examined using data from the NZTUS 2006, utilising three measures for nicotine 

dependence.  These included two single-item measures of time to first cigarette and 

when cigarettes are smoked during the day, the HSI (a two-item subset of the FTND, 

combining both single-item measures), and the HONC (a measure for loss of autonomy 

among youth).  Findings from this study provide good evidence for nicotine 

dependence being experienced among the majority of New Zealand youth who smoke.  
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Differences in certain elements of nicotine dependence were observed among youth, 

compared to adults and were dependent on which measure was used to assess these 

concepts.  In this study, no statistically significant differences were found between youth 

and adults, or among youth, by gender, age or ethnic group, in terms of time to first 

cigarette.  However, when measured by the HSI (where time to first cigarette was 

analysed collectively with regularity of smoking throughout the day), adults were more 

likely to present with high HSI scores, indicating greater levels of dependence, 

compared to youth and young adults.  Furthermore, higher percentages of youth self-

reported smoking regularly throughout the day, compared to adults.  Based on these 

measures, findings indicate somewhat lower levels of nicotine dependence among New 

Zealand youth and young adults, compared to adults.  However, this finding indicates 

that New Zealand youth and young adults do demonstrate nicotine dependence.

Measuring time to first cigarette has commonly been used as a single-item measure of 

nicotine dependence (Haberstick, et al., 2007; Heatherton, et al., 1991; Heatherton, et al., 

1989; Son, et al., 1997). People who smoke their first cigarette of the day within 30 

minutes of waking have been shown to demonstrate higher levels of carbon monoxide 

(CO), salivary cotinine and plasma cotinine, and smoke a greater number of cigarettes 

per day (Heatherton, et al., 1989).  However, the variance in findings between time to 

first cigarette assessed as a single-item and regularity of smoking throughout the day, 

suggests that these measures may capture different elements of nicotine dependence 

among youth, compared to adults.  This is supported by evidence to indicate that adult 

derived measures such as these may be influenced by different contextual factors among 

youth, compared to adults (these differences were discussed in detail in Chapter 2).  For 

instance, restrictions on smoking at home, or the general acceptability of smoking, may 

inhibit the ability to smoke within 30 minutes of waking for youth, whereas these 

restrictions would generally not apply (or impact to as great an extent) among adults.  

Therefore these findings should be interpreted with some caution, and not in isolation of 

other indicators for nicotine dependence.  
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When measured by the HONC, findings indicate that nearly all youth smokers self-

reported some loss of autonomy to tobacco use, identifying around 6 levels of loss on 

average.  The HONC is an instrument specifically designed to measure loss of autonomy 

among youth.   However, several limitations of the HONC were outlined in Chapter 2 

that are briefly recalled here.  When analysed as a categorical variable, the HONC has 

less discriminatory value than when analysed as a continuous variable and assumes 

equal placing of value on all identified items.  Therefore identification of certain items 

on the HONC may be less valuable for assessing nicotine dependence, compared to 

others.  Furthermore, when complete loss of autonomy (and inference of nicotine 

dependence) is achieved remains unclear, based on the evidence reviewed in Chapter 2.  

Future research should attempt to assess and clarify levels of autonomy loss in relation 

to HONC scores, and how these levels infer onset of nicotine dependence among youth 

and adult populations.  

The finding that higher percentages of youth self-reported smoking regularly 

throughout the day compared to young adults and adults who reported smoking more 

in the morning and/or at the end of the day, warrants some discussion.  Nicotine in the 

body generally has a half-life of around 2-hours and peaks and troughs in blood levels 

with each cigarette and between cigarettes.  Tolerance develops from repeated exposure 

to nicotine throughout the day and subsequent withdrawal symptoms are experienced 

in-between cigarettes (Benowitz, 2008) and a daily smoker’s cycle is made up of a 

combination of smoking for mood enhancement and arousal, as well as to avoid any 

withdrawal effects (Benowitz, 1992).  Differences in smokers’ ability to self-modulate 

their nicotine intake may provide some explanation for differences in regularity of 

smoking during the day, observed between youth, young adults and adults in this 

study.  

Other factors that could help to explain this difference include variations in question 

interpretation, daily patterns, day-to-day environments and general differences in 

lifestyle.  The term “regularly throughout the day” may be interpreted differently by 

youth, compared to adults.  Qualitative evidence presented in Chapter 2 illustrated how 
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descriptions of smoking frequency and quantity varied among youth and adult age 

groups.  Similarly, regularity of smoking throughout the day may be subject to 

differences between youth and adult age groups influenced by wider factors.  For 

example youth aged between 6 and 18 years typically tend to be located within school 

settings during the day, and depending on the institute, have restricted ability to be able 

to smoke during the school day.  Education is compulsory for all children aged between 

6 and 16 years in New Zealand ("Education Act ", 1989).  In contrast, young adults and 

adults tend to have more freedom in terms of being able to smoke during the day, with 

less restriction imposed on them, within their immediate environments.  The finding 

that over three quarters of youth reported smoking regularly during the day is 

important.  If true, it suggests that, among youth at school-age, restrictions imposed by 

schools do not appear to completely restrict students’ ability to smoke during the day.  

These findings have implications on wider issues that schools face such as truancy, and 

managing health issues such as addiction, within these environments and will be 

discussed further below.

Motivation to quit smoking

Another objective of this thesis was to assess whether New Zealand youth demonstrate 

motivation to quit smoking.  This chapter sought to assess whether New Zealand youth 

self-report motivation to quit smoking and how this compares to adults.  Findings from 

the NZTUS indicate that adults were significantly more likely to report motivation to 

quit smoking than youth smokers.  Furthermore, lower levels of nicotine dependence 

were significantly associated with motivation to quit smoking among young adults and 

adults (after controlling for gender, ethnic group and NZDep06) but not among youth.  

However, a substantial proportion (almost half) of youth smokers reported motivation 

to quit smoking, a finding that is inline with previous studies that show considerable 

proportions of youth reporting intent to quit smoking (Burt & Peterson, 1998; Ramo, 

Prochaska, & Myers, 2010; Woodruff, Conway, & Edwards, 2008).  

Motivation to quit smoking is strongly influenced by, and interacts with, a range of 

factors including nicotine dependence, societal, peer and environmental influences, 
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which collectively influence the transition from intent to action (Prokhorov, et al., 2001).  

However, how these factors interact together to influence a quit attempt, and achieve 

abstinence, is less understood among youth, as highlighted in the review of evidence in 

Chapter 3.  While findings from this study demonstrated a clear relationship between 

severity of nicotine dependence and motivation to quit among young adults and adults, 

this association was not observed among youth.  Future research could be directed 

towards understanding the role of motivation to quit smoking among youth and further 

delineating how wider factors such as nicotine dependence, societal, peer and 

environmental influences impact on the likelihood of making a quit attempt that is 

successful.  

Among youth, Māori smokers were significantly less likely to report motivation to quit 

smoking compared to non-Māori youth.  This may be a real effect and possible 

explanations include that smoking is possibly more normalised among Māori whānau

(families) due to the high smoking prevalence among this population.  As the prevalence 

of smoking is substantially higher among Māori compared to non-Māori, differences in 

motivation to quit smoking between these ethnic groups may contribute to ongoing 

disparities in ex-smoker and smoker prevalence in New Zealand, as described in 

Chapter 5.  However, another possible explanation is that there may be fundamental 

differences between Māori and non-Māori youth in how motivation to quit, as a concept, 

is understood, defined, and thus self-reported.  This could be investigated through 

qualitative research with Māori to better understand whether there are particular 

familial, peer, societal, environmental or cultural differences, relative to non-Māori

youth that could explain this observation.

As discussed in Chapter 2, qualitative differences in how certain concepts are 

understood between different sub groups can influence quantitative assessments of 

these concepts.  These contextual differences are currently not well understood.  

Furthermore, there is no gold standard measure for motivation to quit smoking among 

youth and as discussed in Chapter 3, which limits the ability to draw robust conclusions 

based on current findings.  Furthermore, youth are more likely to make spontaneous 
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quit attempts and as a consequence, identifying intention to quit retrospectively may be 

problematic due to the spontaneity of the quit attempt itself, in this age group (Balch, 

1998; Zhu, et al., 1999).  These issues, along with differences in how motivation to quit 

smoking between ethnic groups need to be further explored in order to understand how 

intention to quit among marginalised groups differs, and impacts on cessation among 

youth in New Zealand.

Self-reported quit attempts 

Another objective of this thesis was to investigate quit attempts among youth.  The 

analysis assessed the degree to which New Zealand youth make attempts to quit 

smoking, how quit attempts are associated with nicotine dependence and motivation to 

quit smoking, and how quit attempts differ between youth and adults.  Making at least 

one quit attempt within the last year was common among youth (73.8%) and young 

adults (65.1%). The odds of youth who reported making multiple quit attempts of at 

least one week in the last 12 months were significantly higher than adults.  However, the 

duration of quit attempts made by youth were significantly shorter compared to those 

made by young adults and adults.  These findings are in agreement with international 

evidence that suggest youth are more likely to make multiple quit attempts of shorter 

duration compared to adults (Burt & Peterson, 1998; Centers for Disease Control and 

Prevention, 2000, 2004).  

Some predictors of making quit attempts, successful or otherwise, among youth, include 

frequency of smoking, nicotine dependence, past quit attempts, self-efficacy and family 

environment (Kleinjan, et al., 2009a; Zhu, et al., 1999).  Interestingly, while no significant 

associations between level of nicotine dependence and motivation to quit smoking were 

observed among youth, significant associations were found between lower levels of 

nicotine dependence and likelihood of making a quit attempt.  In contrast, while 

significant associations between lower nicotine dependence and motivation to quit 

smoking were observed among young adults and adults, no associations were found 

between nicotine dependence and likelihood of quit attempts.  
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These findings provide evidence for an association between nicotine dependence and 

quit attempts among youth that are not explained by factors such as gender, ethnic 

group and level of socio-economic deprivation.  However, this association is not evident 

for nicotine dependence and motivation to quit smoking among this age group.  This

suggests that motivation to quit smoking is not a strong mediator for making a quit 

attempt among youth, but is among older age groups.  Furthermore, it should be noted 

that while motivation to quit smoking was found to be significantly lower among Māori 

compared to non-Māori youth, no significant differences were found between these 

ethnic groups in having ever made a quit attempt, providing further evidence that 

motivation to quit may not be a strong factor associated with smoking cessation 

behaviour, among this age group.  

Unfortunately, differences between Māori and non-Māori in the number, and duration 

of quit attempts made in the last 12 months, were unable to be properly explored due to 

small youth sample sizes when data were further categorised by ethnic group and 

highlight a key information gap.  The data reported emphasise a need for more robust 

research to be conducted among Māori and non Māori ethnic groups to better 

understand associations in factors that impact on quit attempts and success of 

abstinence.  

Use of cessation services

Consistent with international literature, a considerable number of youth smokers 

reported being motivated to quit smoking and many made multiple, short-lived, quit 

attempts to do so.  However, the overall quit rate among youth, in international 

literature, is low (Mermelstein, 2003).  This low success rate may be attributable to a 

range of factors that include self-identity as a smoker, behaviour control, mood 

regulation, peer environments (Mermelstein, 2003) and low use of evidence-based 

treatment when quitting (Centers for Disease Control and Prevention, 2006; Curry, 

Sporer, Pugach, Campbell, et al., 2007).  
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The latter reason is supported by the findings of this analysis, as a very low proportion 

of youth and young adult smokers reported using quitting services and/or products 

during their last quit attempt from the NZTUS, with only nine out of 65 youth smokers 

(12.3%) identifying having used cessation aids during their last quit attempt.  Accepting 

the limitations of the data, adults were significantly more likely to have utilised 

cessation services and support during their last quit attempt, compared to youth and 

young adults.  The low use of cessation services among youth compared to adults could 

be due to a range of factors that include less knowledge, awareness, accessibility, 

embarrassment, fear of confidentiality breaches etc. Further research is required to 

investigate barriers to using cessation services among youth, particularly if this has an 

impact on abstinence between these populations.

Strengths and limitations

The NZTUS was chosen as a key data source for analysis in this thesis because it is the 

only comprehensive, population survey that incorporates questions on nicotine 

dependence and smoking cessation for youth and adult age groups.  Furthermore, the 

NZTUS sampling strategy attempts to resolve issues of population representation by 

boosting key population groups, such as Māori, Pacific and youth.  

However, despite this, the number of smokers captured in the dataset for the 15 to 19 

year age group was low, with 168 respondents in total.  This is a key limitation of data 

from the NZTUS, as the low sample size meant that the ability to categorise data across 

multiple categories was limited.  To use as much of the data as possible, data were 

restricted to analysis by single variables such as gender, age and ethnic group and ethnic 

group was analysed using two categories, Māori and non-Māori.  Increasing the 

minimum booster sample size for youth smokers aged 15 to 19 years could help in 

future repetitions of the NZTUS and further in-depth surveying of a selected youth 

sample should be considered.
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In addition, despite aggregating the data, there were some important analyses that had 

to be omitted due to these small sample sizes.  These analyses included variables such as 

“the number of times quit for one week in the last 12 months” and “duration of quit 

attempts in the last 12 months” among youth, by gender, ethnic group and NZDep06 

quintile.  Further, there was a question in the NZTUS that asked “which cessation 

services were used during the last quit attempt”.  This question was asked of youth and 

adults.  However is not presented here due to the low number of youth smokers 

sampled and the low number of youth smokers who answered the question overall.  

Analyses of these questions would have provided useful information within youth 

surveyed about quit attempts, duration and whether there were services or aids that 

youth identified using, compared to adults.  As suggested, boosting the number of 

youth smokers sampled in the next NZTUS may help to overcome this issue.

The use of prescriptive, psychometric tools for measuring nicotine dependence and 

motivation to quit smoking have numerous limitations, and was discussed in detail in 

Chapters 2 and 3.  In particular, analysis of the HSI was limited in the NZTUS due to the 

use of response categories, rather than self generated responses.  Response categories are 

commonly used in population level surveys as use of these make survey planning, 

analysis and respondent burden easier to manage.  In order to analyse HSI as a 

continuous variable in this analysis, mid-values from the NZ-ITC study response 

distribution were used.  The NZ-ITC survey used the same questions, but used open-

response, rather than categories.   The response distribution for the HSI questions in the 

NZ-ITC were chosen due to similarities in the base NZTUS and NZ-ITC surveys, and 

sampling from a similar population base.  However, the use of the mid-values meant 

that when analysed as a continuous variable, range, median, minimum and maximum 

results generated were identical among youth.  This is a key limitation in analysis of the 

HSI as a continuous variable.

In addition, the use of prescriptive dichotomous and continuous questions confines 

nicotine dependence to be defined according to research primarily conducted and tested 

with adults.  As briefly discussed earlier, the current understanding of adolescent 
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dependence on nicotine is incomplete, and there is a tendency to rely on adult 

measurement tools that are assumed to accurately measure what youth perceive and 

identify as being nicotine dependence.  Development of tools in this way assumes that 

youth perceive and relay their experiences of nicotine dependence, intention to quit and 

quitting the same as adults.  There is evidence to indicate that this isn’t the case, and 

development of tools to better define and measure adolescent dependence and intention 

to quit is needed.  Furthermore, New Zealand has a unique multi-cultural society and 

there is no research to indicate whether Māori and non-Māori perceive, define and relay 

their experiences of nicotine dependence, intention to quit, and quitting experiences in 

the same way.  

Implications

There are several implications from these analyses that are worth noting.  Firstly, there is 

a need to develop tools to measure nicotine dependence, motivation to quit and quit 

attempts accurately among youth.  The evidence to date indicates that youth make 

short-lived, transient quit attempts.  Sensitive tools, developed specifically for youth will 

enable researchers to distinguish whether (and how) the overall adolescent “quitting 

experience” differs from adults.  Moreover, these tools are needed to better delineate 

cultural differences in understanding and definition of these concepts.  Given that the 

prevalence of smoking is so much higher among Māori compared to non-Māori, 

measuring whether (and how) these concepts differ between both ethnic groups may 

enable increased relevance and better tailoring of cessation services to Māori in future.

Findings that more than three quarters of youth reported smoking regularly throughout 

the day, regardless of variations in restrictions imposed by schools, have important 

implications.  If this is a valid finding, the two main possibilities for how youth are able 

to smoke regularly throughout a school day are that youth find a place in, or on, school 

grounds to smoke, or youth wander off school grounds in order to smoke.  The first 

possibility has legal implications on the school not being a completely smoke free 

environment (as required by law).  Furthermore, smoking in, or on, school grounds is a 
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potential fire hazard if cigarette butts are not disposed of properly and should be 

addressed as a health and safety issue.  The second possibility is around truancy with 

students leaving school grounds to smoke.  Truancy, along with smoking, is linked to a 

large range of high-risk behaviours (Dewey, 1999; Hawkins, Catalano, & Miller, 1992).  

One way that smoking could be addressed at school is to provide support for nicotine 

dependence during school hours.  The provision of support for nicotine dependence 

among youth will be discussed further in Chapter 9. 

Further information is needed on what motivates New Zealand youth to make quit 

attempts and the transition from motivation to quit, to making a quit attempt.  Because 

the NZTUS is a cross-sectional, population survey, many sections such as dependence 

and motivation to quit smoking are limited for pragmatic reasons, and to reduce 

respondent burden.  A follow-up, longitudinal, component to the survey could provide 

valuable information about recent quit attempts to generate a more complete picture of 

the quitting cycle among New Zealand youth.  Further, investigating how biochemical 

markers could be used in addition to self-reporting of nicotine dependence could be 

useful for validating self-reports of dependence and quit attempts in follow-up studies.

Findings from this chapter provide evidence that youth do not utilise cessation services 

and aids to the same extent that adults do when making a quit attempt.  This, finding 

and other factors outlined in this chapter, may contribute to lower quit rates observed 

among youth, compared to adults.  There is limited evidence around the effectiveness of 

cessation interventions, services and products available to help youth quit and youth are 

less likely to seek treatment and/or support to quit.  However, as this may have some

bearing on quitting success, further research is required to understand why New 

Zealand youth do not use smoking cessation services and/or aids to quit, to the same 

extent that adults do.  This will help to inform whether smoking cessation services 

should be, and how they could be, developed for this age group.
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Conclusions

This analysis provides the first comparison of self reported nicotine dependence among 

New Zealand youth, compared to adults.  The findings indicate that youth experience 

nicotine dependence and almost all youth smokers experience some loss of autonomy, 

based on the measures used in the survey.  A substantial proportion of New Zealand 

youth self-reported intention to quit smoking and made multiple, short-lived attempts 

to do so.  Furthermore, the finding that Māori were significantly less likely than non-

Māori to report motivation to quit smoking has significant implications on how smoking 

cessation is approached in this ethnic group.  Concentrated research among Māori youth 

is required, given the high smoking prevalence and large health related disparities 

observed amongst this ethnic group, in order to make any real impact on smoking 

cessation in future.  

This analysis also provides evidence that youth are significantly less likely to use 

evidence based cessation aids and services to quit smoking.  This may go some way in 

explaining why youth make multiple, short-lived attempts to quit, compared to adults.  

Findings from this analysis reiterate the need for development of appropriate scales to 

measure nicotine dependence and cessation behaviours among youth.  In a New 

Zealand context, there is a need to consider differences in cultural understanding and 

definition of key concepts, when developing these scales.  Understanding how 

dependence is defined and identified among these groups will improve the current 

conceptual knowledge of dependence.  In turn, this could help to inform how cessation 

services might be developed, tailored and focussed to better address the high smoking 

prevalence observed among Māori youth in New Zealand.
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Chapter 7 – Study three: Quit attempts, use of nicotine 

replacement therapy and quit rates among youth from New 
Zealand Quitline data 2006-2008

Introduction

One of the overall objectives of this thesis was to investigate whether youth make 

attempts to quit smoking, what services and support they use to quit smoking and 

whether these aids work in this age group.  Chapter 6 provided self-reported evidence 

that youth generally make multiple attempts to quit smoking of short duration and that 

youth were significantly less likely than adults to use support and services to quit 

smoking.   However, this was based on self-reported data from a small sample of youth.  

To explore the use of cessation services between youth and adults further, this chapter 

uses robust data from a nationally available free-phone Quitline cessation service.  

Differences in service utilisation and quit rates through use of the service were 

investigated among youth and adults, between 2006 and 2008.  

The New Zealand Quitline is a national free-phone quit smoking helpline, offering 

telephone support, advice and subsidised nicotine replacement therapy (NRT) to its 

callers.  In New Zealand, subsidised NRT is available through the Quitline, and is 

offered via Quitcards.  Quitcards are issued by Quitline advisors and are redeemable, at 

local pharmacies, for supply of NRT for $3.00 per item6.  The Quitline is one of a suite of 

options available to smokers who want to quit smoking, offered by The Quit Group –

provision of smoking cessation service and support options is The Quit Group’s core 

business.  Other options available through the Quit Group include the provision of Quit 

packs7 (with or without subsidised NRT), containing information resources about 

quitting smoking and a TXT2Quit service that offers mobile text (SMS) support for quit 

attempts.  Online interactive support is also provided on the Quit Group website via 

                                               
6 Note that NRT may also be issued on prescription, at the same cost.
7 Quit packs may be ordered online or via telephone.
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blogs and calculators that enable people to visualise how much money they have saved 

by not purchasing tobacco.

International literature demonstrates effectiveness among adults aged 18+ years using 

telephone Quitline services, with quit rates estimated to be between 12 to 21 percent, 

when counselling plus NRT is provided.  Moreover, there is a dose-response 

relationship between the amount of counselling (duration and frequency) and the odds 

of quitting (Stead, Perera, Bullen, Mant, et al., 2008) ie, increased counselling increases 

the odds of abstinence.  NRT as a treatment for smoking cessation has demonstrated 

efficacy when used among adults and mixed evidence of efficacy when used among 

youth (Stead, et al., 2008).  However, the evidence around NRT as a treatment for 

smoking cessation among youth is limited due to a lack of robust, randomized control 

trial research available for this age group.

Overall, callers to quitlines are more likely to be middle aged and female (Prout, 

Martinez, Ballas, Geller, et al., 2002; Tinkelman, Wilson, Willett, & Sweeney, 2007).  

However quitlines have also been shown to demonstrate acceptability, effectiveness and 

utilisation among younger age groups and minority ethnic groups internationally 

(Maher, Rohde, Dent, Stark, et al., 2007).  

In New Zealand, Quitline callers are similarly, more likely to be female and in their mid 

thirties, with Māori and Pacific callers making up around one quarter of total callers.  

However, between 2001 and 2005 the percentage of callers aged 15-24 years to the New 

Zealand Quitline increased significantly and the median age of Quitline callers reduced 

from 37 to 34 years (Li & Grigg, 2007).  This was thought to be due to increased use of 

media campaigns at the time.  Though minimal changes in the percentage of Māori 

callers were observed, the percentage of Pacific callers increased significantly during this 

time.

An investigation of callers aged under-18 years was previously conducted using data 

between 2004 and 2005 (Poynter, Bullen, Whittaker, & Grigg, 2008).  Findings indicated 

that significantly lower proportions of Quitline callers were aged under-18 years, 
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compared to older than 18 years.  Higher proportions of Quitline callers aged under-18 

years were female, Māori and Pacific.  While similarities in nicotine dependence were 

found between callers aged under-18 years compared to older callers, significantly lower 

proportions of younger callers were issued NRT (almost half as often).

The New Zealand Quitline houses a database of all its registered callers (clients).  Client 

details are entered upon registration, details of which were covered in Chapter 4.  The 

Quitline database collects robust data by age and ethnic group, and is an important 

national data source for providing ongoing information on actual youth quit attempts 

and use of cessation products and services, relative to adults.  Two evaluations of the 

Quitline service have been conducted thus far: one in 2002/2003 (BRC Marketing & 

Social Research, 2004; O'Dea, 2004) and one in 2007/2008 (Gravitas Research, 2009).  The 

Quitline evaluations recruited participants for longitudinal follow up from the Quitline 

caller database and provided current estimates, at the time, of quit rates in New 

Zealand.  

National quit rates from the 2002/2003 Quitline evaluation were estimated to be around 

21.6% at six months and 13.5% at 12 months.  These estimates were based on seven day 

point prevalence quit rates, attributable to the Quitline programme plus NRT, and are 

comparable to international evidence of quit rates, where NRT was offered in addition to 

telephone counselling (Stead, Perera, & Lancaster, 2006).  However, it should be noted 

that inferring national estimates of quit rates from Quitline estimates are overestimates 

due to the likelihood of higher levels of motivation amongst Quitline callers.  

Continuous 12 month quit rates for motivated quitters were estimated to be 5 percent, 

compared to latent quit rates which were estimated to be around 2.5 percent (O'Dea, 

2004).

While analyses have been conducted on data from the Quitline previously, these 

analyses have largely focussed on adult data.  To date, only one analysis of callers aged 

under-18 years has been conducted, between 2004 and 2005 (Poynter, et al., 2008).  No 

analyses to date have specifically compared youth caller data to adult caller data.  
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Furthermore, no specific analyses have previously been conducted comparing rates of 

Quitline callers per 1000 NZ regular smoking population between youth and adults.  

Therefore this chapter sought to update data from earlier analyses, focussing on data 

from 2006 to 2008, and to provide specific comparisons in cessation behaviour and use of 

the Quitline service, between youth and adult callers, during this time.

Chapter objectives

This chapter investigates youth utilisation of a nationally available telephone Quitline 

service to determine the effectiveness of this service among New Zealand youth, 

compared to adults.  This chapter sought to assess three questions:

1. The extent to which New Zealand youth use the Quitline service?

2. Whether utilisation of the Quitline service differed between youth and adults? and

3. How quit rates compared between youth and adults who used the Quitline service 

between 2006 and 2008?

4. For all the questions outlined above, what are the differences between Māori and 

non-Māori?
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Methods

Two datasets were used for analysis in this chapter: 

1. Quitline caller dataset for years January-December 2006, 2007, 2008; and

2. Quitline Service Evaluation dataset from June 2007 to June 2008.

Further detail about data collection and sampling methods were provided in Chapter 4. 

Details on data analyses conducted in this chapter are outlined below.

Quitline caller dataset

First time callers to the Quitline, Quitcards and type of NRT issued to callers were 

analysed stratified by age (<15, 15-19, 20-24, 25-29, 30-39, 40-49, 50-64).  To compare 

youth to adults, data were further aggregated into two categories:  ≤24 years and 25-64 

years.  The <15, 15-19 and 20-24 years age groups were combined to represent youth due 

to insufficient sample numbers among <15 and 15-19 year olds for robust comparisons 

to be made.  For clarity, youth and adult comparisons in this chapter refer to ≤24 years 

versus 25-64 years, unless otherwise specified.  

Respondents used for the analysis were callers to the Quitline between 1 January 2006 

and 31 December 2008 who had a date of birth recorded.  Between 2006 and 2008, 7549 

callers were excluded from the analysis due to no record for date of birth (1,431 in 2006, 

3,692 in 2007 and 2,426 in 2008).  Data on a total of 58,633 callers to the Quitline between 

2006 and 2008 were analysed (20,774 in 2006, 22,534 in 2007 and 22,874 in 2008).  Of the 

total callers analysed between 2006 and 2008, 317 (0.5%) callers were missing records for 

gender and 1,055 (1.8%) callers were missing records for ethnicity.  These callers were 

excluded from analyses stratified by gender and ethnicity.

SAS Enterprise Guide 9.0 was used to analyse variables.  PROC SURVEYFREQ was used 

to create and analyse tables for each analysis variable.  The rates of Quitline callers per 

1000 NZ regular smokers were calculated as follows:  estimates of regular smoker 

prevalence from the 2006 and 2008 NZTUS surveys were multiplied by estimated 
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population counts (Statistics New Zealand, 2006a) to derive estimated regular smoker 

prevalence, by age, gender and ethnic group.  Regular smoker prevalence estimates for 

2007 were calculated by averaging estimates from estimates from NZTUS 2006 and 2008, 

by age, gender and ethnic group.  NZTUS data for 2006 and 2008 was used instead of 

Census population data, due to estimates only being available for 2006.  The formula for 

this calculation is presented below:

(number of callers to the Quitline / prevalence of regular smokers X population estimate) 

X 1000

Odds ratios and Chi-square for trend analyses were calculated on Open Epi (Dean, et al., 

2009) using two-by-two table analysis and r by c table analysis, respectively.  Odds ratios 

were calculated to investigate differences between ≤24 years versus 25-64 years 

(referent) for variables of interest.  Similarly, Chi square for linear trend was calculated 

to investigate differences between ≤24 years versus 25-64 years (referent) between 2006 

and 2008.  

Variables were analysed by gender (male; female), ethnic group (Māori; non-Māori), 

year (2006; 2007; 2008; 2006-2008) and age group (<15, 15-19, 20-24, ≤24, 25-29, 30-39, 40-

49, 50+, 25-64).  Data are presented as column percentages or rates per 1000, with 95% 

confidence intervals.

Quitline service evaluation dataset

Variables for 7-day point prevalence quit rates at 3 months and 6 months were provided, 

pre-cleaned and coded in the Quitline Service Evaluation dataset.  Respondents used for 

the analysis were callers who had been followed up at six months between June 2007 

and June 2008.  

SAS Enterprise Guide 9.0 was used to analyse variables.  PROC SURVEYFREQ was used 

to create and analyse tables for each analysis variable.
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Rates per 1000 were calculated using Statistics NZ population estimates for 2007 and 

2008 as denominators.  Prevalence estimates of regular smokers were calculated from 

the NZTUS 2006 and NZ Tobacco Use Survey 2008.  As above, prevalence estimates for 

2007 were calculated using the average of prevalence estimates from the 2006 and 2008 

NZ Tobacco Use Surveys.  The annual rate of Quitline callers per 1000 NZ regular 

smokers were calculated by:

(number of callers to the Quitline / prevalence of regular smokers X population estimate) 

X 1000

Odds ratios were calculated on Open Epi (Dean, et al., 2009) using two-by-two table 

analyses.  Data for odds ratios were calculated by multiplying weighted percentages by 

sample number.  Variables were analysed by (male; female), ethnic group (Māori; non-

Māori), and age group (15-17 years; 18-24 years).  Weighted data are presented as 

column percentages with 95% confidence intervals, 
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Results

1. Quitline caller data

1.1. First time Quitline callers 2006-2008

Results from analyses of Quitline data between 2006 and 2008 are presented below.  

Between 2006 and 2008, there were 58,633 callers to the Quitline in total.  The number of 

first time callers to the Quitline increased by 4.9% between 2006 and 2008.

Table 64 presents the percentage and rate per 1000 NZ regular smokers of first time 

callers to the Quitline, by age group.  Around one quarter of total Quitline callers 

between 2006 and 2008 were aged ≤24 years, with 537 (less than 1%) of callers aged <15 

years (analyses for <15 years are not presented).  The percentage of callers to the 

Quitline aged 30-39 years was double the percentage of callers aged 25-29 years, across 

all years.  Overall, the percentage, and rate of callers per 1000 NZ smokers, to the 

Quitline did not change greatly from year to year across each age group.  However, a 

small but significant increase of around 4% (absolute percentage) was observed among 

≤24 year olds compared to 25-64 year old callers, OR=1.13 (95%CI=1.17, 1.28) between 

2006 and 2008.  During the same period the absolute proportion of callers aged 25-64 

years decreased by 2.6%.

A statistically significant increase in the rate of Quitline callers per 1000 NZ regular 

smokers was observed between 2007 and 2008 among callers aged between 15 and 19 

years, OR=1.15 (95%CI=1.14, 1.17).  Increases in the rate of Quitline callers per 1000 NZ 

regular smokers among ≤24 year olds relative to 25-64 year olds between 2006 and 2008, 

were statistically significant, OR=1.29 (95%CI=1.26, 1.33).  
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Table 64:  Percentage and rate of first time Quitline callers per 1000 NZ regular smokers, by age 
group and year (2006-2008)

Age group (years) 2006 2007 2008

Age distribution of Quitline callers (%)
Total 2006-2008 (n) (n=19,246) (n=18,698) (n=20,192)

15-19 (n=6,328) 10.3 (9.9, 10.7) 10.3 (9.9, 10.7) 11.9 (11.5, 12.4)

20-24 (n=7,959) 12.7 (12.2, 13.1) 13.4 (12.9, 13.8) 14.9 (14.4, 15.4)

25-29 (n=7,146) 12.2 (11.7, 12.6) 11.7 (11.3, 12.1) 12.9 (12.5, 13.4)

30-39 (n=14,242) 25.7 (25.1, 26.2) 24.7 (24.1, 25.2) 23.2 (22.6, 23.8)
40-49 (n=11,852) 21.1 (20.5, 21.7) 20.5 (19.9, 21.0) 19.6 (19.1, 20.2)

50-64 (n=6,556) 10.7 (10.3, 11.1) 12.0 (11.5, 12.4) 11.2 (10.7, 11.6)

15-24 (n=14,820) 24.0 (23.4, 24.6) 24.5 (23.9, 25.1) 27.9 (27.3, 28.5)

25-64 (n=39,796) 69.6 (69.0, 70.3) 68.8 (68.2, 69.5) 67.0 (66.3, 67.6)

Annual rate of Quitline callers per 1000 NZ regular smokers
Total 2006-2008 (n) (n=654,237) (n=655,798) (n=656,809)

15-19 (n=227,032) 23.7 (22.1, 25.9) 25.3 (22.6, 29.1) 36.0 (30.3, 44.0)

20-24 (n=269,386) 27.6 (26.4, 29.4) 27.9 (25.3, 31.3) 33.0 (28.5, 39.1)

25-29 (n=238,802) 31.3 (28.7, 35.4) 27.6 (24.5, 31.8) 30.9 (26.7, 36.4)

30-39 (n=462,193) 32.2 (30.3, 34.7) 29.9 (27.4, 33.0) 30.3 (27.1, 34.2)

40-49 (n=413,081) 29.2 (27.6, 31.4) 27.8 (25.3, 30.9) 29.1 (25.7, 33.7)
50-64 (n=351,676) 22.4 (20.2, 25.8) 24.9 (21.8, 29.4) 23.4 (19.9, 28.5)

15-24 (n=499,390) 25.6 (24.2, 27.6) 26.6 (23.9, 30.1) 34.0 (29.1, 40.8)

25-64 (n=1,518,063) 28.8 (26.8, 31.7) 26.8 (24.1, 30.3) 26.6 (23.2, 31.0)

Total (n=1,966,844) 28.1 (27.3, 29.0) 27.4 (26.2, 28.7) 29.6 (28.0, 31.6)

Notes:
1. Crude percentages and 95% confidence intervals are presented;
2. Population estimates for year ending December were used for 2006, 2007 and 2008 – Census of Population and 

Dwellings 2006, Statistics NZ;
3. Regular smoker prevalence estimates from the NZTUS 2006, NZTUS 2008 and the mean prevalence estimate from 

2006 and 2008 for 2007 were used to calculate estimates for number of regular smokers in the population;
4. Estimates for regular smoker prevalence from the NZTUS 2006 and 2008 were not available for age groups <15 

years and 65+ years, and these age groups are excluded from rate analyses; 
5. Multiple (n) are presented. (n) across row three represents total Quitline callers aged ≤64 years for each year, (n)

across row thirteen represents the estimated number of regular smokers aged ≤64 years for each year;
6. Total 2006-2008 (n) in each row down the left hand column, represents aggregated Quitline callers and estimated 

regular smokers from 2006 to 2008 for each age group, respectively.
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Table 65 and Table 66 present further breakdowns of Table 64.  Table 65 presents the 

percentage and rate per 1000 NZ regular smokers of first time callers to the Quitline, 

comparing youth to adults, by gender.  Between 2006 and 2008, the percentage of male 

and female first time callers to the Quitline aged 15-24 years increased, while the 

percentage of male and female first time callers to the Quitline aged 25-64 years 

decreased.  No significant differences between youth and adults, by gender were noted 

between 2006 and 2008.

Similar increases in the rate of Quitline callers per 1000 NZ regular smokers were 

observed between male and females, between 2006 and 2008.  Compared to 25-64 year 

olds, the rate per 1000 NZ regular smokers aged 15-24 years increased statistically 

significantly between 2007 and 2008 among females, OR=1.02 (95%CI=1.00, 1.03) and 

among males, OR=1.12 (95%CI=1.11, 1.14).

Table 66 presents the percentage and rate per 1000 NZ regular smokers of first time 

callers to the Quitline, comparing youth to adults, by ethnic group.  Similar to findings 

noted above, between 2006 and 2008, the percentage of Māori and non-Māori first time 

callers to the Quitline aged 15-24 years increased, while the percentage of Māori and 

non-Māori first time callers to the Quitline aged 25-64 years decreased.  Higher 

percentages of Māori aged 15-24 years called the Quitline, compared to non-Māori aged 

15-19 years in 2006, OR = 1.12 (95%CI = 1.02, 1.23) and 2008, OR = 1.12 (95%CI = 1.03, 

1.21), respectively.  No significant differences were noted between Māori and non-Māori 

aged 25-64 years between 2006 and 2008.

The rate of Quitline callers per 1000 NZ regular smokers among non-Māori was 

approximately 50% higher (absolute percentage) than the rate of Māori among 15 to 24 

year olds.  Among 25 to 64 year olds, the rate of Quitline callers per 1000 NZ regular 

smokers among non-Māori was approximately 10% higher (absolute percentage) than 

Māori.  Differences between Māori and non-Māori among 15 to 24 year olds were 

statistically significant in 2006, OR=1.56 (95%CI=1.54, 1.58); 2007, OR=1.50 (95%CI=1.48, 

1.52); and 2008, OR=1.44 (95%CI=1.42, 1.46).
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Table 65: Percentage and rate of first time Quitline callers per 1000 NZ regular smokers, by gender, age group and year (2006-2008)
Age group (years) 2006 2007 2008 2006 2007 2008

Age distribution of Quitline callers (%)
Female Male 

Total 2006-2008 (n) (n=9,546) (n=9,334) (n=10,176) (n=8,263) (n=8,037) (n=8,952)

15-24 (n=14,820) 24.4 (23.5, 25.2) 25.0 (24.1, 25.8) 27.6 (26.7, 28.4) 23.0 (22.1, 23.9) 23.8 (22.9, 24.7) 28.1 (27.2, 29.0)

25-64 (n=39,796) 69.5 (68.6, 70.4) 68.9 (68.0, 69.8) 67.5 (66.7, 68.4) 70.2 (69.2, 71.1) 68.9 (67.9, 69.9) 66.4 (65.4, 67.4)

Annual rate of Quitline callers per 1000 NZ regular smokers
Female Male

Total 2006-2008 (n) (n=319,645) (n=320,905) (n=315,839) (n=329,127) (n=336,927) (n=343,412)

15-24 (n=499,390) 28.9 (24.8, 39.8) 29.2 (25.1, 38.1) 35.6 (30.6, 42.7) 23.3 (19.6, 35.6) 25.4 (21.5, 34.8) 35.3 (30.0, 42.9)

25-64 (n=1,518,063) 30.1 (24.2, 52.7) 28.9 (24.6, 40.3) 30.8 (27.9, 34.5) 25.7 (20.9, 47.6) 23.3 (20.1, 32.0) 23.5 (21.4, 26.0)

Total (n=1,966,844) 29.9 (28.5, 30.3) 29.1 (27.2, 31.2) 32.2 (29.5, 35.3) 25.1 (24.2, 26.2) 23.9 (22.5, 25.5) 26.1 (24.0, 28.5)
Notes:

1. Crude percentages and 95% confidence intervals are presented;
2. Population estimates for year ending December were used for 2006, 2007 and 2008 – Census of Population and Dwellings 2006, Statistics NZ;
3. Regular smoker prevalence estimates from the NZTUS 2006, NZTUS 2008 and the mean prevalence estimate from 2006 and 2008 for 2007 were used to calculate 

estimates for number of regular smokers in the population;
4. Estimates for regular smoker prevalence from the NZTUS 2006 and 2008 were not available for age groups <15 years and 65+ years, and these age groups are excluded 

from rate analyses; 
5. Multiple (n) are presented. (n) across row three represents total Quitline callers aged ≤64 years for each year, (n) across row thirteen represents the estimated number of 

regular smokers aged ≤64 years for each year;
6. Total 2006-2008 (n) in each row down the left hand column, represents aggregated Quitline callers and estimated regular smokers from 2006 to 2008 for each age group, 

respectively.
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Table 66: Percentage and rate of first time Quitline callers per 1000 NZ regular smokers, by ethnic group, age group and year (2006-2008)
Age group (years) 2006 2007 2008 2006 2007 2008

Age distribution of Quitline callers (%)
Māori Non-Māori

Total 2006-2008 (n) (n=3,101) (n=2,978) (n=3,338) (n=14,318) (n=14,118) (n=15,761)

15-24 (n=14,820) 25.8 (24.3, 27.3) 25.6 (24.0, 27.1) 30.4 (28.8, 31.9) 23.0 (22.4, 23.7) 24.1 (23.4, 24.7) 27.3 (26.6, 28.0)

25-64 (n=39,796) 70.3 (68.7, 71.8) 70.8 (69.2, 72.4) 66.8 (65.3, 68.4) 70.0 (69.2, 70.7) 68.6 (67.9, 69.4) 67.0 (66.3, 67.8)

Annual rate of Quitline callers per 1000 NZ regular smokers
Māori Non-Māori

Total 2006-2008 (n) (n=174,863) (n=176,971) (n=178,899) (n=481,493) (n=487,908) (n=487,694)

15-24 (n=499,390) 14.1 (12.4, 22.6) 14.2 (12.2, 20.3) 20.0 (16.6, 25.4) 29.9 (25.5, 40.5) 32.2 (27.8, 41.1) 42.0 (36.7, 49.3)

25-64 (n=1,518,063) 19.5 (17.1, 32.2) 17.9 (16.1, 23.5) 18.1 (16.7, 19.8) 29.6 (23.9, 47.4) 27.9 (24.1, 36.6) 29.5 (27.2, 32.1)

Total (n=1,966,844) 17.7 (17.1, 18.6) 16.8 (15.9, 18.0) 18.7 (17.1, 20.5) 29.7 (28.8, 29.9) 28.9 (27.5, 30.6) 32.3 (30.0, 34.8)
Notes:

1. Crude percentages and 95% confidence intervals are presented;
2. Population estimates for year ending December were used for 2006, 2007 and 2008 – Census of Population and Dwellings 2006, Statistics NZ;
3. Regular smoker prevalence estimates from the NZTUS 2006, NZTUS 2008 and the mean prevalence estimate from 2006 and 2008 for 2007 were used to calculate 

estimates for number of regular smokers in the population;
4. Estimates for regular smoker prevalence from the NZTUS 2006 and 2008 were not available for age groups <15 years and 65+ years, and these age groups are excluded 

from rate analyses; 
5. Multiple (n) are presented. (n) across row three represents total Quitline callers aged ≤64 years for each year, (n) across row thirteen represents the estimated number of 

regular smokers aged ≤64 years for each year;
6. Total 2006-2008 (n) in each row down the left hand column, represents aggregated Quitline callers and estimated regular smokers from 2006 to 2008 for each age group, 

respectively.
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Table 67 presents the percentage of callers aged 15-24 years to the Quitline from 2006 to 

2008.  The purpose of presenting data between 15-24 years is to determine whether any 

age related differences were apparent among adolescent and young adult age groups by 

key demographics such as gender and ethnic group.  The percentage of callers to the 

Quitline aged 15-19 years increased by 1.6% (absolute percentage) and the percentage of 

callers to the Quitline aged 20-24 years increased by 2.2% (absolute percentage) between 

2006 and 2008.  Changes in the percentage and rate of Quitline callers per 1000 NZ 

regular smokers, among 20-24 year olds relative to 15-19 year olds between 2006 and 

2008 were not statistically significant.  Greatest increases in the rate of Quitline callers 

per 1000 NZ regular smokers were observed among 16 to 21 year olds between 2006 and 

2008.

Table 68 and Table 69 present further breakdowns of Table 67, by gender.  Overall, 

minimal differences between female and male callers to the Quitline aged 15 to 24 were 

noted between 2006 and 2008.  In 2006, the percentage of 15-19 year old female callers to 

the Quitline was significantly higher than male callers aged 15-19 years, OR=1.12 

(95%CI=1.01, 1.25).  However, the absolute differences were small, so this is likely to be a 

relatively minor difference.  No significant differences were found between the 

percentage of female callers, relative to male callers aged 20-24 years between 2006 and 

2008.

The rate of Quitline callers per 1000 NZ regular smokers was variable among individual 

ages between 15 to 24 years, in that the rate of callers did not appear to increase linearly 

with increasing age in 2006, 2007 or in 2008.  When aggregated into age groups, 

statistically significant increases in the rate of Quitline callers per 1000 NZ regular 

smokers between 2006 and 2008 were observed among 15-19 year olds, OR=1.12 

(95%CI=1.07, 1.19).  Between 2006 and 2008, the rate of Quitline callers per 1000 NZ 

regular smokers aged 15 to 19 years increased similarly among females (from 24.8% to 

38.3%) and males (from 21.3% to 34.0%).  Among 20 to 24 year olds, larger increases 

were observed among males (from 24.5% to 34.7%) compared to females (from 30.0% to 

32.5%).
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Table 67:  Percentage and rate of first time Quitline callers per 1000 NZ regular smokers aged 
15-24 years, by age and year (2006-2008)

Age (years) 2006 2007 2008 

Age distribution of Quitline callers (%) aged 15-24 years
Total 2006-2008 (n) (n=4,433) (n=4,431) (n=5,423)

15 (n=634) 1.2 (1.0, 1.3) 1.0 (0.8, 1.1) 1.1 (0.9, 1.2)
16 (n=941) 1.5 (1.4, 1.7) 1.5 (1.3, 1.7) 1.8 (1.6, 2.0)

17 (n=1,139) 1.7 (1.5, 1.9) 2.0 (1.8, 2.2) 2.1 (1.9, 2.3)

18 (n=1,783) 3.1 (2.9, 3.3) 2.8 (2.5, 3.0) 3.3 (3.1, 3.6)

19 (n=1,831) 2.8 (2.6, 3.0) 3.0 (2.8, 3.3) 3.6 (3.4, 3.9)

20 (n=1,695) 2.6 (2.4, 2.8) 2.7 (2.4, 2.9) 3.4 (3.2, 3.7)

21 (n=1,608) 2.6 (2.4, 2.8) 2.6 (2.4, 2.8) 3.0 (2.8, 3.3)

22 (n=1,596) 2.6 (2.4, 2.8) 2.9 (2.6, 3.1) 2.8 (2.5, 3.0)
23 (n=1,487) 2.4 (2.2, 2.6) 2.6 (2.3, 2.8) 2.7 (2.5, 2.9)

24 (n=1,573) 2.5 (2.3, 2.7) 2.7 (2.4, 2.9) 2.9 (2.7, 3.2)

15-19 (n=6,328) 10.3 (9.9, 10.7) 10.3 (9.9, 10.7) 11.9 (11.5, 12.4)

20-24 (n=7,959) 12.7 (12.2, 13.1) 13.4 (12.9, 13.8) 14.9 (14.4, 15.4)

Annual rate of Quitline callers per 1000 NZ regular smokers aged 15-24 years
Total 2006-2008 (n) (n=172,375) (n=165,248) (n=157,462)

15 (n=25,069) 26.2 (20.8, 41.2) 21.8 (14.5, 38.7) 26.2 (15.0, 53.2)

16 (n=38,617) 19.6 (16.3, 27.7) 21.6 (16.1, 32.8) 33.5 (21.8, 56.6)

17 (n=45,850) 20.9 (17.8, 28.4) 24.6 (18.5, 36.6) 28.3 (18.9, 47.0)

18 (n=66,449) 23.8 (21.6, 28.3) 23.2 (19.3, 30.3) 34.1 (25.5, 51.1)

19 (n=59,956) 20.4 (18.6, 24.0) 27.9 (22.2, 37.1) 53.5 (33.9, 96.0)
20 (n=52,709) 29.5 (26.0, 37.1) 28.6 (23.2, 39.1) 37.7 (28.3, 56.2)

21 (n=53,431) 27.0 (24.6, 31.8) 27.5 (22.6, 36.3) 35.5 (26.5, 53.9)

22 (n=61,610) 23.5 (21.2, 28.1) 26.1 (21.5, 34.2) 27.6 (21.0, 40.3)

23 (n=47,631) 30.4 (27.4, 36.7) 30.2 (22.9, 43.1) 32.6 (21.7, 55.4)

24 (n=52,672) 27.0 (23.5, 35.8) 28.0 (22.1, 39.6) 34.3 (24.6, 51.8)

15-19 (n=227,032) 23.1 (21.6, 25.3) 25.2 (22.5, 29.0) 36.2 (30.6, 44.2)

20-24 (n=268,053) 27.2 (25.9, 28.9) 28.0 (25.4, 31.3) 33.5 (29.0, 39.6)

Notes:
1. Crude percentages and 95% confidence intervals are presented;
2. Population estimates for year ending December were used for 2006, 2007 and 2008 – Census of Population 

and Dwellings 2006, Statistics NZ;
3. Regular smoker prevalence estimates from the NZTUS 2006, NZTUS 2008 and the mean prevalence estimate 

from 2006 and 2008 for 2007 were used to calculate estimates for number of regular smokers in the population;
4. Multiple (n) are presented. (n) across row three represents total Quitline callers aged 15-24 years for each year 

and row seventeen represents the estimated number of regular smokers aged 15-24 years in each year;
5. Total 2006-2008 (n) down the left column, represents aggregated Quitline callers and estimated regular 

smokers from 2006 to 2008 for each age, respectively.
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Table 68: Percentage and rate of first time female Quitline callers per 1000 NZ regular smokers, 
aged 15-24 years, by gender, age and year (2006-2008)

Age (years) 2006 2007 2008 

Age distribution of female Quitline callers (%)
Total 2006-2008 (n) (n=2,370) (n=2,408) (n=2,857)

15 (n=348) 1.2 (1.0, 1.4) 0.9 (0.8, 1.1) 1.2 (1.0, 1.4)

16 (n=523) 1.6 (1.4, 1.9) 1.6 (1.4, 1.8) 1.9 (1.6, 2.1)

17 (n=631) 1.8 (1.6, 2.1) 2.2 (1.9, 2.4) 2.1 (1.9, 2.4)

18 (n=947) 3.1 (2.8, 3.5) 2.7 (2.4, 3.1) 3.3 (3.0, 3.7)

19 (n=983) 2.9 (2.6, 3.2) 3.0 (2.6, 3.3) 3.7 (3.3, 4.0)
20 (n=868) 2.4 (2.1, 2.7) 2.5 (2.2, 2.8) 3.5 (3.1, 3.8)

21 (n=856) 2.6 (2.3, 2.9) 2.7 (2.4, 3.0) 3.0 (2.7, 3.3)

22 (n=857) 2.6 (2.3, 2.9) 3.1 (2.7, 3.4) 2.7 (2.4, 3.0)

23 (n=782) 2.4 (2.1, 2.7) 2.6 (2.3, 2.9) 2.6 (2.3, 2.9)

24 (n=840) 2.6 (2.3, 2.9) 2.9 (2.6, 3.2) 2.7 (2.4, 3.0)

15-19 (n=3,432) 10.7 (10.1, 11.3) 10.4 (9.8, 11.0) 12.2 (11.6, 12.8)

20-24 (n=4,203) 12.6 (12.0, 13.3) 13.8 (13.1, 14.5) 14.5 (13.8, 15.2)

Annual rate of female Quitline callers per 1000 NZ female regular smokers
Total 2006-2008 (n) (n=86,645) (n=84,648) (n=82,229)

15 (n=8,271) 45.8 (31.1, 246.8) 34.2 (16.4, 169.4) 46.5 (17.6, 213.9)

16 (n=23,073) 20.3 (16.6, 32.6) 20.5 (14.3, 36.5) 28.3 (16.7, 57.3)
17 (n=24,064) 24.9 (20.8, 38.5) 26.7 (18.6, 46.8) 26.9 (16.3, 53.7)

18 (n=36,270) 22.1 (20.1, 26.9) 22.7 (17.5, 32.4) 36.6 (22.8, 71.6)

19 (n=28,286) 23.1 (20.9, 28.7) 31.2 (22.2, 47.5) 65.9 (31.6, 202.9)

20 (n=27,579) 29.0 (24.9, 40.9) 27.4 (21.4, 39.9) 37.5 (27.0, 56.2)

21 (n=29,891) 26.5 (24.9, 30.3) 26.7 (20.9, 36.6) 32.7 (22.0, 56.0)

22 (n=38,106) 23.8 (21.1, 31.5) 24.2 (19.6, 33.6) 20.1 (15.3, 29.0)

23 (n=20,514) 37.8 (31.6, 58.0) 38.3 (25.6, 70.6) 38.7 (21.9, 87.4)
24 (n=19,119) 40.3 (31.9, 88.6) 44.9 (31.4, 91.1) 47.2 (29.2, 88.3)

15-19 (n=117,767) 24.8 (22.6, 28.2) 26.4 (22.6, 32.2) 38.3 (30.3, 51.5)

20-24 (n=135,755) 30.0 (28.2, 32.9) 30.4 (26.8, 35.4) 32.5 (27.2, 40.3)

Notes:
1. Crude percentages and 95% confidence intervals are presented;
2. Approximately 127 records for gender were missing (2006=91; 2007=26; 2008=10);
3. Population estimates for year ending December were used for 2006, 2007 and 2008 – Census of Population and Dwellings 

2006, Statistics NZ;
4. Regular smoker prevalence estimates from the NZTUS 2006, NZTUS 2008 and the mean prevalence estimate from 2006 

and 2008 for 2007 were used to calculate estimates for number of regular smokers in the population;
5. Multiple (n) are presented. (n) across row three represents total female Quitline callers aged 15-24 years for each year and 

row seventeen represents the estimated number of female regular smokers aged 15-24 years in each year; 
6. Total 2006-2008 (n) down the left column, represents aggregated female Quitline callers and estimated female regular 

smokers from 2006 to 2008 for each age, respectively.
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Table 69: Percentage and rate of first time male Quitline callers per 1000 NZ regular smokers, 
aged 15-24 years, by gender, age and year (2006-2008)

Age (years) 2006 2007 2008 

Age distribution of male Quitline callers (%)
Total 2006-2008 (n) (n=1,972) (n=1,997) (n=2,556)

15 (n=271) 1.1 (0.9, 1.3) 1.0 (0.8, 1.2) 0.9 (0.7, 1.1)
16 (n=407) 1.4 (1.1, 1.6) 1.4 (1.2, 1.6) 1.7 (1.5, 2.0)

17 (n=494) 1.5 (1.2, 1.8) 1.9 (1.6, 2.1) 2.1 (1.8, 2.4)

18 (n=818) 3.0 (2.7, 3.4) 2.7 (2.4, 3.1) 3.3 (2.9, 3.6)

19 (n=837) 2.7 (2.3, 3.0) 3.0 (2.7, 3.4) 3.5 (3.2, 3.9)

20 (n=815) 2.8 (2.4, 3.1) 2.8 (2.5, 3.2) 3.4 (3.1, 3.8)

21 (n=741) 2.6 (2.2, 2.9) 2.5 (2.2, 2.9) 3.1 (2.7, 3.4)

22 (n=724) 2.5 (2.2, 2.9) 2.6 (2.3, 3.0) 2.9 (2.5, 3.2)

23 (n=696) 2.3 (2.0, 2.7) 2.5 (2.2, 2.8) 2.8 (2.5, 3.2)
24 (n=722) 2.4 (2.1, 2.7) 2.4 (2.1, 2.7) 3.2 (2.8, 3.5)

15-19 (n=2,827) 9.6 (9.0, 10.2) 10.1 (9.5, 10.7) 11.6 (10.9, 12.2)

20-24 (n=3,698) 12.6 (11.9, 13.3) 12.9 (12.2, 13.6) 15.4 (14.7, 16.1)

Annual rate of male Quitline callers per 1000 NZ male regular smokers 
Total 2006-2008 (n) (n=85,728) (n=80,478) (n=74,958)

15 (n=16,155) 17.2 (13.5, 31.0) 16.3 (10.5, 32.7) 16.9 (9.2, 38.3)

16 (n=15,624) 18.5 (14.0, 40.9) 23.1 (14.6, 54.5) 43.5 (21.4, 116.3)

17 (n=21,217) 17.2 (13.8, 31.0) 22.8 (14.3, 49.3) 31.7 (15.6, 92.2)

18 (n=29,210) 28.1 (24.0, 41.9) 24.7 (18.3, 40.1) 31.5 (20.5, 55.9)

19 (n=31,863) 17.7 (15.6, 24.7) 24.8 (19.0, 38.2) 43.4 (26.9, 82.7)

20 (n=25,226) 30.0 (25.0, 47.2) 29.8 (19.8, 57.3) 37.8 (20.7, 93.5)
21 (n=23,359) 27.9 (23.4, 41.6) 28.7 (20.4, 48.1) 39.4 (24.0, 77.3)

22 (n=22,766) 23.0 (20.2, 30.6) 30.1 (20.9, 48.6) 50.6 (25.6, 135.4)

23 (n=27,910) 25.4 (22.8, 32.6) 23.4 (16.3, 39.9) 26.0 (15.4, 59.2)

24 (n=34,621) 17.9 (16.0, 24.2) 17.8 (13.4, 28.1) 27.3 (17.6, 52.5)

15-19 (n=109,198) 21.3 (19.1, 25.3) 24.0 (20.2, 30.4) 34.0 (26.5, 47.4)

20-24 (n=131,967) 24.5 (22.6, 27.6) 25.6 (22.0, 31.1) 34.7 (27.7, 46.2)

Notes:
1. Crude percentages and 95% confidence intervals are presented;
2. Approximately 127 records for gender were missing (2006=91; 2007=26; 2008=10);
3. Population estimates for year ending December were used for 2006, 2007 and 2008 – Census of Population 

and Dwellings 2006, Statistics NZ;
4. Regular smoker prevalence estimates from the NZTUS 2006, NZTUS 2008 and the mean prevalence estimate 

from 2006 and 2008 for 2007 were used to calculate estimates for number of regular smokers in the population.
5. Multiple (n) are presented. (n) across row three represents total male Quitline callers aged 15-24 years, for 

each year and row seventeen represents estimated number of male regular smokers aged 15-24 years for each 
year;

6. Total 2006-2008 (n) down the left column, represents aggregated male Quitline callers and estimated male 
regular smokers from 2006 to 2008 for each age, respectively.
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Table 70 and Table 71 present the percentage and rate per 1000 regular smokers of 

callers to the Quitline aged 15 to 24 years, by ethnic group between 2006 and 2008.  Due 

to low sample numbers, 2008 NZTUS estimates for the prevalence of Māori callers aged 

15-24 years, for each age were not accessible.  Therefore rates of Quitline callers per 1000 

NZ regular smoker were not presented for each age, by ethnicity for this age group.  

However, estimates were available by aggregated age groups, 15-19 and 20-24 years.  

Therefore the rate of Māori and non-Māori Quitline callers, per NZ regular smokers 

aged 15-24 years are presented in Table 70 by aggregated age groups.

Overall, minimal differences in the percentage of Quitline callers aged 15 to 24 between 

Māori and non-Māori in 2006, 2007 and 2008 were found.  Among non-Māori aged 15-19 

years and 20-24 years, the rate of Quitline callers per 1000 NZ regular smokers was 

approximately 50% higher (absolute percentage) than the rate among Māori callers 

across all years.  Differences between Māori and non-Māori were statistically significant 

for 15-19 year olds in 2006, OR = 1.23 (95%CI = 1.05, 1.43); 2007, OR = 1.04 (95%CI = 1.01, 

1.11); and 2008, OR = 1.13 (95%CI = 1.02, 1.26).  Differences between Māori and non-

Māori were also statistically significant for 20-24 year olds in 2006, OR = 1.19 (95%CI = 

1.02, 1.41); 2007, OR = 1.06 (95%CI = 1.02, 1.19); and 2008, OR = 1.09 (95%CI = 1.00, 1.21).  

Table 70: Annual rate of first time Quitline callers per 1000 NZ regular smokers aged 15-24 
years, by age, ethnic group and year (2006-2008)

2006 (n=176,635) 2007 (n=157,527) 2008 (n=137,705)

Māori (n=133,366)
Total 2006-2008 (n) (n=59,100) (n=44,440) (n=29,826)

15-19 (n=1173) 14.4 (13.4, 16.4) 13.9 (11.7, 17.7) 23.5 (17.7, 35.0)

20-24 (n=1359) 15.5 (14.6, 17.3) 18.1 (15.8, 21.6) 23.4 (19.1, 30.4)

Non-Māori (n=338,501)
Total 2006-2008 (n) (n=117,535) (n=113,087) (n=107,879)

15-19 (n=1173) 28.0 (25.8, 31.3) 31.1 (27.0, 37.3) 42.9 (34.7, 56.7)

20-24 (n=1359) 32.2 (30.3, 35.2) 31.7 (28,.0 36.9) 36.8 (30.8, 45.8)

Notes:
1. Crude percentages and 95% confidence intervals are presented;
2. Total 2006-2008 (n) down the left column represents aggregated estimated male regular smokers from 2006 to 

2008 for each age, respectively;
3. Multiple (n) are presented.  (n) across row three represents estimated number of regular smokers aged 15-24 

years by year; (n) across rows two and five represent estimated number of regular smokers aged 15-24 years 
for each year.
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Table 71: Percentage of first time callers to the Quitline aged 15-24 years, by age, ethnic group 
and year (2006-2008)

Age (years) 2006 2007 2008 

Age distribution of Māori Quitline callers  (%)
Total 2006-2008 (n) (n=791) (n=749) (n=992)

15 (n=132) 1.5 (0.2, 1.0) 1.2 (0.2, 0.8) 1.4 (0.2, 1.0)

16 (n=184) 2.0 (0.2, 1.5) 1.4 (0.2, 1.0) 2.2 (0.3, 1.7)

17 (n=220) 2.1 (0.3, 1.6) 2.2 (0.3, 1.7) 2.4 (0.3, 1.9)

18 (n=326) 3.4 (0.3, 2.8) 3.0 (0.3, 2.4) 3.6 (0.3, 3.0)

19 (n=311) 2.9 (0.3, 2.3) 2.6 (0.3, 2.1) 4.0 (0.3, 3.3)

20 (n=267) 2.6 (0.3, 2.1) 2.6 (0.3, 2.0) 3.0 (0.3, 2.5)
21 (n=293) 2.5 (0.3, 2.0) 2.8 (0.3, 2.3) 3.6 (0.3, 3.0)

22 (n=293) 3.0 (0.3, 2.4) 2.9 (0.3, 2.3) 3.1 (0.3, 2.5)

23 (n=239) 2.1 (0.3, 1.6) 2.7 (0.3, 2.1) 2.5 (0.3, 2.0)

24 (n=267) 2.3 (0.3, 1.8) 2.7 (0.3, 2.2) 3.1 (0.3, 2.5)

15-19 (n=1173) 11.9 (10.8, 13.0) 10.4 (9.4, 11.5) 13.5 (12.4, 14.7)

20-24 (n=1359) 12.6 (11.4, 13.7) 13.8 (12.6, 15.0) 15.3 (14.1, 16.6)

Age distribution of non-Māori Quitline callers (%)
Total 2006-2008 (n) (n=3,432) (n=3,569) (n=4,411)

15 (n=465) 1.1 (0.1, 0.9) 0.9 (0.1, 0.7) 1 (0.1, 0.9)

16 (n=724) 1.4 (0.1, 1.2) 1.5 (0.1, 1.3) 1.7 (0.1, 1.5)

17 (n=883) 1.6 (0.1, 1.4) 1.9 (0.1, 1.7) 2.1 (0.1, 1.9)
18 (n=1411) 3.0 (0.1, 2.7) 2.7 (0.1, 2.5) 3.2 (0.1, 3.0)

19 (n=1483) 2.8 (0.1, 2.5) 3.1 (0.1, 2.8) 3.5 (0.1, 3.3)

20 (n=1386) 2.5 (0.1, 2.3) 2.7 (0.1, 2.4) 3.5 (0.1, 3.2)

21 (n=1287) 2.6 (0.1, 2.4) 2.6 (0.1, 2.3) 2.9 (0.1, 2.7)

22 (n=1268) 2.5 (0.1, 2.3) 2.8 (0.1, 2.6) 2.7 (0.1, 2.5)

23 (n=1225) 2.4 (0.1, 2.2) 2.6 (0.1, 2.3) 2.8 (0.1, 2.5)

24 (n=1280) 2.5 (0.1, 2.2) 2.7 (0.1, 2.4) 2.9 (0.1, 2.7)

15-19 (n=4966) 9.7 (9.3, 10.2) 10.1 (9.6, 10.6) 11.6 (11.1, 12.1)
20-24 (n=6446) 12.6 (12.1, 13.1) 13.3 (12.8, 13.9) 14.8 (14.3, 15.4)

Notes:
1. Crude percentages and 95% confidence intervals are presented;
2. Approximately 343 records for ethnicity were missing (2006=210; 2007=113; 2008=20);
3. The percentage of Quitline callers by each age between 15 and 24 years are presented for each year;
4. Multiple (n) are presented.  (n) across row three represents total Quitline callers aged 15-24 years, by ethnic 

group for each year and row seventeen represents estimated number of regular smokers aged 15-24 years, by 
ethnic group for each year;

5. Total 2006-2008 (n) down the left column represents aggregated Quitline callers and estimated male regular 
smokers from 2006 to 2008 for each age, respectively.
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1.2. NRT Quitcards issued to first time callers to the Quitline

Quitcards issued by the Quitline are a form of cessation support and specify the type of 

NRT product to be issued to each caller.  The purpose of presenting information about 

Quitcards issued by the Quitline is to investigate whether any differences in service 

provision were apparent across demographics such as gender, ethnic and age groups.  

Results from analysis of Quitline callers issued with Quitcards are presented below.  

Of the 58,633 callers to the Quitline between 2006 and 2008, 44,808 (77.1%) were issued 

with an NRT Quitcard.  There were 497 missing data records for Quitcards issued and 

these have been omitted from data analyses.  A total of 58,136 records were analysed.

Table 72 presents the percentage of first time callers to the Quitline who were issued 

with a Quitcard between 2006 and 2008.  Between 2006 and 2008, the percentage of 

Quitcards issued to callers aged ≤24 years increased by 35.7% (absolute percentage), 

compared to a 21.0% increase (absolute percentage) among 25-64 year olds.  However, 

compared to callers aged 25-64 years, significantly lower percentages of first time callers 

aged ≤24 years were issued with a Quitcard between 2006 and 2008 overall, OR = 0.56 

(95%CI = 0.54, 0.59).  In 2006 the percentage of 25-64 year olds who received a Quitcard 

was 17.6% higher (absolute difference) than ≤24 year olds.  This difference reduced to 

2.9% (absolute difference) in 2008 and no significant differences were found in the 

percentage of Quitcards issued to ≤24 year olds compared to 25-64 year olds in 2008.

Between 2006 and 2008, Chi-square analyses for trend indicated significant increases in 

the number of Quitcards issued to callers aged ≤24 years (Chi square = 571; p<0.001) and 

to callers aged 25-64 years (Chi square = 303; p<0.001).
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Table 72: Percentage of first time callers to the Quitline issued with a NRT Quitcard, by age 
group and year (2006-2008)

Age (years) 2006 (n=19,246) 2007 (n=18,698) 2008 (n=20,192)

Total 2006-2008 (n) (n=12,491) (n=14,286) (n=18,032)

<15 (n=533) - 14.2 (7.4, 21.4) 65.4 (57.8, 73.3)

15-19 (n=6328) 41.0 (37.8, 44.2) 55.1 (51.6, 58.6) 85.8 (82.2, 89.4)

20-24 (n=7959) 63.6 (60.3, 66.8) 74.5 (71.2, 77.7) 89.7 (86.3, 93.1)

≤24 (n=14,820) 51.5 (49.3, 53.8) 64.4 (62.0, 66.7) 87.2 (84.7, 89.6)

25-64 (n=43,316) 69.1 (67.8, 70.4) 80.3 (79.1, 81.6) 90.1 (88.7, 91.6)

Total (n=58,138) 64.9 (63.8, 66.0) 76.4 (75.3, 77.5) 89.3 (88.1, 90.5)

Notes:
1. Percentages of callers issued with Quitcards within each age group and 95% confidence intervals are 

presented;
2. represents suppressed data due to insufficient sample numbers (numerator<10);
3. Multiple (n) are presented. (n) across row one represents total number of Quitline callers aged ≤64 years, by 

year; (n) row two represents total number of callers issued Quitcards aged ≤64 years, by year;
4. Total 2006-2008 (n) down the left column represents aggregated Quitline callers issued a Quitcard from 2006 to 

2008 for each age group. 

Up to three items of nicotine (NRT) product may be written (and issued) on each 

Quitcard.  Between 2006 and 2008, 89.6% (95%CI = 89.3, 89.9) of Quitcards issued had 

one item only listed and 10.4% (95%CI = 10.1, 10.7) had two items listed.  There were no 

significant differences in number of items issued per Quitcard by age group or across 

years.

Table 73 provides a further breakdown of Table 72 and presents the percentage of first 

time callers to the Quitline issued gum or patches by age group between 2006 and 2008.  

The nicotine patch was the most commonly issued type of nicotine product to Quitline 

callers.  Compared to first time Quitline callers aged 25-64 years, significantly lower 

percentages of callers aged ≤24 years were issued patches, OR=0.62 (95%CI=0.58, 0.66) 

between 2006 and 2008.  Lozenges were also issued on Quitcard, but only in 2008.  A 

total of 346 callers 1.7% (95%CI=1.5, 1.9) were issued with lozenges in 2008.  No further 

analyses were conducted for lozenges by gender or ethnic group, due to the low 

percentage of callers issued with them in 2008.  However, overall data for lozenges are 

presented in Appendix 5.
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Between 2006 and 2008, Chi square analyses for trend indicated significant increases in 

the percentage of nicotine patches (Chi square = 300.6; p<0.001) and gum (Chi square = 

35.48; p<0.001) issued to callers.

Table 73: Percentage of first time callers to the Quitline issued with a NRT Quitcard, by product 
type, age group and year (2006-2008)

Age (years) 2006 (n=12,491) 2007 (n=14,286) 2008 (n=18,032)

Total Patches (n) (n=10,646) (n=12,357) (n=15,067)

Total 2006-2008 (n)

<15 (n=164) - - -

15-19 (n=3947) 33.8 (31.7, 35.8) 46.6 (44.3, 48.8) 71.8 (70.0, 73.6)

20-24 (n=6119) 51.8 (49.8, 53.8) 61.3 (59.4, 63.2) 70.9 (69.3, 72.6)

≤24 (n=10,230) 42.2 (40.8, 43.6) 53.5 (52.1, 55.0) 71.1 (69.9, 72.3)

25-64 (n=34,578) 59.5 (58.7, 60.3) 70.2 (69.4, 70.9) 76.0 (75.3, 76.7)

Total (n=44,809) 55.3 (54.6, 56.0) 66.1 (65.4, 66.8) 74.6 (74.0, 75.2)

Total Gum (n) (n=1,845) (n=1,929) (n=2,618)

Total 2006-2008 (n)

<15 (n=164) - - -

15-19 (n=3947) 7.2 (6.1, 8.4) 8.5 (7.3, 9.8) 12.3 (11.0, 13.6)
20-24 (n=6119) 11.8 (10.5, 13.1) 13.2 (11.8, 14.5) 17.1 (15.8, 18.4)

≤24 (n=10,230) 9.4 (8.5, 10.2) 10.8 (9.9, 11.7) 14.5 (13.5, 15.4)

25-64 (n=34,578) 9.7 (9.2, 10.1) 10.1 (9.7, 10.6) 12.4 (11.9, 12.9)

Total (n=44,809) 9.6 (9.2, 10.0) 10.3 (9.9, 10.8) 13.0 (12.5, 13.4)

Notes:
1. Percentages of callers issued Quitcards, issued with patches and gum, within each age group and 95% 

confidence intervals are presented;
2. Nicotine lozenges were only distributed through the Quitline in 2008 and were omitted from analyses (n=1469)

but are presented in Appendix 5;
3. Multiple (n) are presented.  (n) across row one represents total Quitline callers aged ≤64 years issued 

Quitcards, by year; (n) across rows two and ten represent total Quitline callers aged ≤64 years issued 
Quitcards, by NRT type and year;

4. Total 2006-2008 (n) down the left column represent total aggregated Quitline callers issued with a Quitcard from 
2006 to 2008 for each age group; 

5. indicates data that has been suppressed due to insufficient numbers (numerator <10).

Table 74 is a further breakdown of data in Table 73 and presents the percentage of first 

time male and female callers to the Quitline issued Quitcards, who were issued with 

nicotine patches and gum between 2006 and 2008.  Overall, the percentage of patches 

and gum issued to males and female callers aged 25-64 and ≤24 years, increased between 

2006 and 2008.  Increases noted were generally similar or slightly larger among females 
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compared to males, except for patches among males aged 25-64 years, among whom, 

increases were larger than females.

Two additional analyses were conducted, one comparing the percentage of NRT issued 

to ≤24 year olds and 25-64 year olds among females and males (within gender) and one 

comparing the percentage of NRT issued to males and females among ≤24 year olds and 

among 25-64 year olds (within age-group).  Patches were analysed separately to gum to 

establish whether any apparent differences were associated with product type.

The percentage of patches issued to ≤24 year olds compared to 25-64 year olds was

significantly lower across 2006 to 2008 among females OR = 0.65 (95%CI = 0.59, 0.70) and 

among males, OR=0.59 (95%CI = 0.54, 0.65).  Among ≤24 year olds, the percentage of 

patches issued to female callers was lower than the percentage of patches issued to male 

callers in 2006 and increased by 33.4% (absolute percentage) compared to a 29.8% 

increase (absolute percentage) among males, between 2006 and 2008.  In 2008, the 

percentage of patches issued to males was comparable to the percentage of patches 

issued to females.  Among 25-64 year olds, the percentage of patches issued to female 

callers was comparable to males in 2006, increasing by 8.4% (absolute percentage), 

compared to a 17.5% increase (absolute percentage) among males, between 2006 and 

2008.  In 2008, the percentage of patches issued to male 25-64 year olds was higher than 

females.  However differences between males and females among ≤24 year olds and 

among 25-64 year olds were not found to be statistically significant in 2006 or 2008.  

The percentage of gum issued to males was comparable between ≤24 year olds and 25-

64 year olds, with minimal changes noted between 2006 and 2008.  Among females, the 

percentage of gum issued to both age groups was comparable in 2006, increasing by 

7.8% (absolute percentage) among ≤24 year olds, compared to a 3.7% (absolute 

percentage) increase among 25-64 year olds, between 2006 and 2008.  In 2008, the 

percentage of gum issued to females aged ≤24 years was significantly higher that the 

percentage of gum issued to females aged 25-64 years, OR = 1.57 (95%CI = 1.30, 1.89).  

The percentage of gum issued to females was significantly higher than males among ≤24 
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year olds, OR = 1.44 (95%CI = 1.14, 1.83) and among 25-64 year olds, OR = 1.23 (95%CI = 

1.07, 1.41).

Between 2006 and 2008, there were statistically significant increases in the percentage of 

patches (Chi square = 130.2; p<0.001) and gum (Chi square = 28.7; p<0.001) issued to 

females and patches issued to males (Chi square = 172.1; p<0.001).  No significant linear 

trend was found for the percentage of gum issued to male callers between 2006 and 2008

(Chi square = 7.806; p<0.020).
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Table 74: Percentage of first time callers to the Quitline issued with a NRT Quitcard, by product type, gender, age group and year (2006-2008)

Female (n=23,539) Male (n=20,329)
Age (years) 2006 (n=6531) 2007 (n=7488) 2008 (n=9520) 2006 (n=5936) 2007 (n=5881) 2008 (n=8512)

Total patches (n) (n=5,593) (n=6,467) (n=7,782) (n=5,034) (n=5,881) (n=7,285)
Total 2006-2008 (n)

<15 (n=164) - - 68.8 (59.4, 78.2) - - 63.0 (53.9, 72.1)

15-19 (n=3947) 34.7 (31.9, 37.6) 42.4 (39.4, 45.4) 70.1 (67.7, 72.6) 34.3 (31.2, 37.5) 52.1 (48.7, 55.4) 74.3 (71.7, 76.9)

20-24 (n=6119) 49.5 (46.8, 52.3) 59.6 (57.0, 62.2) 65.9 (63.5, 68.3) 56.1 (53.2, 59.0) 63.8 (61.0, 66.6) 76.4 (74.2, 78.6)

≤24 (n=10,230) 41.2 (39.3, 43.1) 51.0 (49.1, 53.0) 74.6 (73.6, 75.6) 45.2 (43.0, 47.4) 57.2 (55.0, 59.3) 75.0 (73.4, 76.6)

25-64 (n=34,578) 59.5 (58.4, 60.6) 69.7 (68.7, 70.7) 67.9 (66.2, 69.5) 60.2 (59.1, 61.4) 71.1 (70.0, 72.2) 77.7 (76.7, 78.7)

Total (n=44,809) 55.0 (54.0, 56.0) 65.0 (64.1, 66.0) 72.7 (71.9, 73.6) 56.8 (55.7, 57.8) 67.8 (66.8, 68.8) 76.9 (76.1, 77.8)

Total Gum (n) (n=938) (n=1,021) (n=1,504) (n=902) (n=906) (n=1,114)

Total 2006-2008 (n)

<15 (n=164) - - - - - -

15-19 (n=3947) 6.8 (5.3, 8.3) 9.1 (7.3, 10.8) 13.6 (11.8, 15.5) 20.9 (18.1, 23.3) 8.0 (6.2, 9.8) 27.4 (25.6, 28.9)
20-24 (n=6119) 11.9 (10.1, 13.6) 12.5 (10.7, 14.2) 20.7 (18.7, 22.7) 20.3 (18.4, 22.0) 14.2 (12.1, 16.2) 33.3 (31.9, 34.6)

≤24 (n=10,230) 9.1 (8.0, 10.3) 10.7 (9.5, 11.9) 16.9 (15.6, 18.3) 10.0 (8.7, 11.4) 11.2 (9.8, 12.6) 11.8 (10.6, 13.0)

25-64 (n=34,578) 9.3 (8.6, 9.9) 10.1 (9.5, 10.8) 13.0 (12.2, 13.7) 10.2 (9.5, 10.9) 10.2 (9.5, 10.9) 11.8 (11.0, 12.5)

Total (n=44,809) 9.2 (8.7, 9.8) 10.3 (9.7, 10.9) 14.1 (13.4, 14.7) 10.2 (9.5, 10.8) 10.4 (9.8, 11.1) 11.8 (11.1, 12.4)

Notes:
1. Percentages of callers issued with NRT type within each age group and 95% confidence intervals are presented;
2. There were approximately 35 missing records for gender among callers who were issued with a NRT Quitcard;
3. Multiple (n) are presented.  (n) across rows one and two represent total Quitline callers aged ≤64 years issued with a Quitcard and NRT, by gender for each year; (n) across 

the row three and eleven represent total Quitline callers aged ≤64 years issued with a Quitcard, by NRT type for each year;
4. Total 2006-2008 (n) down the left column represent total aggregated callers issued a Quitcard from 2006 to 2008, by NRT type, for each age group; 
5. – indicates data that has been suppressed due to insufficient numbers (numerator <10).
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Table 75 is a further breakdown of data in Table 73 and presents the percentage of first 

time Māori and non-Māori callers to the Quitline issued with nicotine patches and gum 

between 2006 and 2008.  Analyses were conducted as outlined above, comparing 

differences within ethnic and age-group.  Overall, the percentage of patches and gum 

issued to Māori and non-Māori callers aged 25-64 and ≤24 years increased between 2006 

and 2008.

The percentage of patches issued to non-Māori, compared to Māori, in 2006 was 5.8%

and 4.5% higher (absolute percentages) among ≤24 and 25-64 year olds, respectively.  

Between 2006 and 2008, the percentage of patches issued to Māori increased by 31.2% 

and 20.3% (absolute percentages) among ≤24 and 25-64 year olds, respectively, 

becoming comparable to the percentage of patches issued to non-Māori among both age 

groups, in 2008.  Differences between Māori and non-Māori among ≤24 year olds and 

among 25-64 year olds were not significant in 2006 or 2008.  The percentage of patches 

issued to ≤24 year olds was statistically significantly lower than the percentage issued to 

25-64 year olds among Māori, OR = 0.60 (95%CI = 0.52, 0.70) and non-Māori, OR = 0.62 

(95%CI = 0.58, 0.67), between 2006 and 2008.

Similarly, the percentage of gum issued to non-Māori compared to Māori in 2006 was 

2.5% and 2.6% higher (absolute percentages) among ≤24 and 25-64 year olds, 

respectively.  Between 2006 and 2008, the percentage of gum issued to Māori increased 

by 5.6% and 3.6% (absolute percentages) among ≤24 and 25-64 year olds, respectively, 

becoming comparable to the percentage of gum issued to non-Māori among both age 

groups, in 2008.  No statistically significant differences were found in the percentage of 

gum issued to Māori and non-Māori callers aged ≤24 years or 25-64 years in 2006 or in 

2008.  

Between 2006 and 2008, there were significant increases in the percentage of patches 

(Chi square = 64.56; p<0.001) and gum (Chi square = 5.693; p<0.058) issued to Māori and 

patches (Chi square = 232.7; p<0.001) and gum (Chi square = 29.08; p<0.001) issued to 

non-Māori callers. 
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Table 75: Percentage of first time callers to the Quitline issued with a NRT Quitcard, by product type, ethnic group, age-group and year (2006-
2008)

Non-Māori (n=37,042) Māori (n=7,123)
Age (years) 2006 (n=10,397) 2007 (n=11,951) 2008 (n=14,694) 2006 (n=1,927) 2007 (n=2,207) 2008 (n=2,989)

Total Patches (n) (n=8,832) (n=10,334) (n=12,491) (n=1,683) (n=1,916) (n=2,574)

Total 2006-2008 (n)

<15 (n=164) - - 64.0 (56.3, 71.7) - - 70.6 (58.1, 83.1)

15-19 (n=3947) 35.5 (33.1, 37.9) 49.2 (46.7, 51.7) 71.8 (69.8, 73.8) 35.1 (30.3, 39.8) 41.8 (36.4, 47.2) 74.0 (70.0, 78.0)

20-24 (n=6119) 54.6 (52.4, 56.9) 62.8 (60.7, 64.9) 71.9 (70.1, 73.6) 47.3 (42.4, 52.1) 57.5 (52.8, 62.2) 67.4 (63.4, 71.4)

≤24 (n=10,230) 45.1 (43.4, 46.7) 55.8 (54.2, 57.4) 71.6 (70.3, 72.9) 39.3 (35.9, 42.6) 48.7 (45.2, 52.2) 70.5 (67.7, 73.2)

25-64 (n=34,578) 61.1 (60.2, 61.9) 71.7 (70.8, 72.5) 76.0 (75.2, 76.7) 56.6 (54.6, 58.6) 66.5 (64.6, 68.5) 76.9 (75.2, 78.6)

Total (n=44,809) 52.1 (50.4, 53.9) 67.9 (67.1, 68.6) 74.8 (74.1, 75.4) 52.1 (50.4, 53.9) 62.0 (60.3, 63.7) 75.0 (73.5, 76.4)

Total Gum (n) (n=1,565) (n=1,617) (n=2,203) (n=244) (n=291) (n=415)

Total 2006-2008 (n)

<15 (n=164) - - - - - -
15-19 (n=3947) 8.1 (6.7, 9.5) 8.5 (7.1, 9.9) 12.9 (11.4, 14.4) 5.2 (3.0, 7.4) 9.6 (6.4, 12.8) 10.3 (7.6, 13.1)

20-24 (n=6119) 12.3 (10.9, 13.8) 14.0 (12.5, 15.5) 17.2 (15.7, 18.6) 10.6 (7.6, 13.6) 10.8 (7.9, 13.7) 17.1 (13.9, 20.3)

≤24 (n=10,230) 10.1 (9.2, 11.1) 11.4 (10.3, 12.4) 14.8 (13.8, 15.9) 7.6 (5.8, 9.4) 9.7 (7.7, 11.8) 13.2 (11.2, 15.3)

25-64 (n=34,578) 10.2 (9.6, 10.7) 10.4 (9.8, 10.9) 12.6 (12, 13.2) 7.6 (6.5, 8.6) 9.3 (8.1, 10.5) 11.6 (10.3, 12.9)

Total (n=44,809) 10.2 (9.7, 10.6) 10.6 (10.1, 11.1) 13.2 (12.7, 13.7) 7.6 (6.6, 8.5) 9.4 (8.4, 10.4) 12.1 (11.0, 13.2)

Notes:
1. Percentages of callers issued with NRT type within each age group and 95% confidence intervals are presented;
2. There were approximately 297 missing records for ethnicity among those who were issued with a NRT  Quitcard;
3. Multiple (n) are presented.  (n) across rows one and two represents total Quitline callers aged ≤64 years issued with a Quitcard and NRT, by ethnic group for each year; (n) 

across rows three and eleven represent total Quitline callers aged ≤64 years issued with a Quitcard, by NRT type for each year;
4. Total 2006-2008 (n) down the left column represent total aggregated callers issued with a Quitcard from 2006 to 2008, by NRT type, for each age group; 
5. – indicates data that has been suppressed due to insufficient numbers (numerator <10).
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6. Quitline service evaluation data

6.1. Quit rates at six-months

Data from the 2007 evaluation of the Quitline were analysed for seven day point 

prevalence quit rates at three weeks and at six months.  At six months, there were 2716 

respondents in total who were followed up, 395 (17.9%)8 of whom were aged 15 to 24 

years.  Findings from six month point prevalence quit rates are presented below.

Table 76 presents the estimated seven day point prevalence quit rate at six months for 

callers to the Quitline.  The estimated quit rate for 15 to 24 year olds at 6 months was 

significantly lower (21.8%) than the estimated quit rate for Quitline callers aged 25+ 

years (32.6%), OR = 0.78 (95%CI = 0.63, 0.95).  Among 15-24 year olds, quit rates among 

male callers were observed to be lower than female callers for Māori and non-Māori.  

However, these differences were not statistically significant, due to the low number of 

callers among this age group who reported being quit at six months.  No significant 

differences in quit rates were found by gender or ethnic group.

Table 76: Estimated percentage of Quitline callers who were quit at six months, based on 
Quitline evaluation quit rates (2007-2008)

Māori non-Māori

Age (years) Female 
(n=168)

Male 
(n=91)

Female 
(n=307)

Male 
(n=284)

Total

15-24 (n=90) 31.3 
(22.9, 36.7)

12.8 
(6.2, 16.4)

22.8 
(15.1, 29.2)

19.5 
(11.4, 25.9)

21.8 
(18.2, 24.7)

25-64 (n=760) 30.2 
(27.1, 32.8)

33.4 
(30.0, 36.0)

31.3 
(28.7, 33.7)

34.8 
(31.8, 37.7)

32.6 
(31.0, 34.1)

total 30.4 
(27.5, 32.8)

28.3 
(25.6, 30.5)

29.7 
(27.3, 32.0)

32.3 
(29.5, 35.0)

30.7 
(28.6, 32.7)

Notes:
1. Weighted percentages and 95% confidence intervals are presented;
2. Quit rates were based on seven day point prevalence measured at six months.

                                               
8 Weighted percentage
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6.2. Use of Nicotine Replacement Therapy via Quitcards

As referred to earlier, Quitcards issued by the Quitline may specify up to three nicotine 

products per card.  Findings for callers who redeemed their Quitcards for nicotine 

product(s) are presented below.  Table 77 presents callers to the Quitline who had, and 

had not redeemed their Quitcards at six month follow up.  Approximately half (49.6%) 

of callers to the Quitline redeemed Quitcards for NRT, but this was much lower for 

youth compared to 25-64 year olds.  

Higher percentages of callers who redeemed their Quitcards reported being quit at six 

months compared to callers who did not redeem their Quitcards.  Among those who did 

redeem Quitcards, less youth (29.9%) reported being quit at six months, compared to 

adults (38.9%), OR = 0.67; 95%CI = 0.58, 0.78.  Quit rates among those who did not 

redeem Quitcards were lower among youth and adults.  A higher percentage of youth 

who had redeemed Quitcards reported being quit at six months (29.9%) compared to 

youth who had not redeemed Quitcards (17.9%), OR = 1.60 (95%CI = 1.33, 1.93).  

Similarly, more adults who had redeemed Quitcards at six months reported being quit 

(38.9%), compared to those who didn’t (25.4%).  This difference was statistically 

significant, OR = 1.87 (95%CI = 1.59, 2.21).

Table 77: Percentage of Quitline callers who redeemed Quitcards for subsidised NRT (patches 
and gum) in the last six months, by age group and quit status

Age (years) Quit (n=850) Not Quit (n=1866) Total Quitcard 
Redemption

Redeemed Quitcard (n=1550)
15-24 (n=178) 29.9 (25.6, 33.1) 70.1 (67.6, 71.9) 32.7 (27.7, 37.7)

25-64 (n=1372) 38.9 (37.4, 40.3) 61.1 (59.9, 62.1) 53.2 (50.8, 55.6)
Total 37.9 (36.5, 39.1) 62.1 (61.1, 63.1) 49.6 (47.3, 51.8)

Did not redeem Quitcard (n=1166)
15-24 (n=217) 17.9 (11.9, 23.0) 82.1 (79.1, 84.8) 67.3 (62.3, 72.3)
25-64 (n=949) 25.4 (22.8, 27.7) 74.7 (73.3, 75.9) 46.8 (44.4, 49.2)

Total 23.6 (21.2, 25.7) 76.4 (75.2, 77.6) 50.4 (48.2, 52.7)
Notes:

1. Weighted percentages and 95% confidence intervals are presented
2. Number of callers who were quit were based on seven day point prevalence measured at six months;
3. Total Quitcard redemption column is the total proportion of callers redeeming a Quitcard within each age group.
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Table 78 presents the amount of NRT used and the length of time it was used for among 

Quitline callers who redeemed Quitcards for NRT.  Among those who had used all or 

some of their NRT, a lower percentage of 15-24 year olds were quit at 6 months 

compared to 25+ year olds, OR = 0.30 (95%CI = 0.12, 0.77).  The odds of being quit at 6 

months having used all or some NRT was higher than the odds of being quit at 6 months 

and not having used any NRT for 15-24 year olds, OR = 4.66 (95%CI = 1.93, 11.3) and 25+ 

year olds, OR = 1.70 (95%CI=1.02, 2.83).

Chi square analyses for trend indicated statistically significant linear trends for the 

length of time NRT was used and being quit among 15-24 and 25+ year olds (Chi square 

= 3.89; p < 0.01).  Significant linear trends were also found for length of time NRT was 

used and not being quit among 15-24 year olds and 25+ year olds (Chi square = 8.27; p < 

0.01).
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Table 78: Amount and length of time NRT was used among Quitline callers who were quit at six 
months, by age group

15-24 years (n=395) 25-64 years (n=2321)
Amount of NRT used

all/some NRT used
15-24(n)=228; 25-64(n)=1827 

25.4 (21.6, 28.4) 35.7 (34.3, 37.0)

No NRT used
15-24(n)=14; 25-64(n)=82 

- 23.7 (16.7, 28.1)

No response
15-24(n)=148; 25-64(n)=391

18.8 (11.7, 24.5) 24.6 (20.4, 28.0)

Total 21.8 (16.7, 26.8) 32.6 (30.4, 34.8)

Length of time NRT used
1 week or less

15-24(n)=35; 25-64(n)=152
17.4 (4.7, 23.5) 25.8 (20.6, 29.5)

2-4 weeks
15-24(n)=99; 25-64(n)=559

21.5 (15.3, 25.5) 30.0 (27.6, 32.1)

5-8 weeks
15-24(n)=22; 25-64(n)=312

52.2 (36.3, 58.4) 41.4 (38.2, 43.9)

> 8 weeks
15-24(n)=12; 25-64(n)=90

- 36.0 (29.3, 40.3)

No response
15-24(n)=227; 25-64(n)=1205

21.0 (15.2, 26.0) 32.2 (30.0, 34.2)

Total 21.8 (16.7, 26.8) 32.6 (30.4, 34.8)
Notes:

1. Weighted percentages and 95% confidence intervals are presented;
2. Only callers who redeemed Quitcards are presented;
3. Quitcards are redeemable for patches and gum.  The amount of NRT used for those who redeemed quit cards 

was combined for gum and patches;
4. indicates data that has been suppressed due to insufficient numbers (numerator <10);
5. No response indicates respondents who did not answer the question in the survey.  These respondents were 

routed differently due to not having received a quit card and/or did not redeem quit cards for NRT.
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Discussion

The objectives of this chapter were to investigate youth utilisation of a nationally 

available telephone Quitline service and to determine the effectiveness of this service 

among New Zealand youth, compared to adults.  Key findings in this chapter are 

outlined as follows:

 The percentage of first time callers to the Quitline aged ≤24 years increased 

between 2006 and 2008, representing around one quarter of total callers to the 

Quitline during this time.  Approximately 5 percent of callers to the Quitline 

were aged ≤18 years;

 In 2006 and 2007, the rate of Quitline callers per 1000 NZ regular smokers was 

similar between 15-24 year olds and 25-64 year olds, but in 2008 was higher 

among 15-24 year old smokers;

 The rate of Quitline callers per 1000 NZ regular smokers among Māori aged 15-

24 years was approximately half that of non-Māori;

 Between 2006 and 2008, significantly lower percentages of callers aged ≤24 years 

were issued with Quitcards, compared to callers aged 25-64 years, though by 

2008 this proportion was similar.  Significantly lower percentages of callers aged 

≤24 years were also issued with nicotine patches, compared to callers aged 25-64 

years, during this time;

 Estimates of quit rates among 15-24 year olds (21.8%) were significantly lower 

than estimates for those aged 25-64 years (32.6%) between 2007 and 2008; 

 Significantly higher percentages of youth who had redeemed Quitcards were 

quit at six months compared to those who had not.  Youth who used most to all 

of their NRT were more likely to report being quit at six months compared to 

those who didn’t;
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Utilisation of the Quitline service

One objective of this chapter was to investigate utilisation of the Quitline service, 

comparing youth to adults.  Findings indicate that around one quarter of smokers who 

called the Quitline between 2006 and 2008 were aged ≤24 years, with approximately five 

percent of callers aged <18 years.  These figures have not changed greatly since 2005 

(O'Dea, 2004).  The percentage of callers to the Quitline was highest among 30-39 year 

olds, and was double the percentage of callers to the Quitline aged 25-29 years, across all 

years analysed.  However, the rate of Quitline callers per 1000 NZ regular smokers aged 

≤24 years who called the Quitline during this time was similar to 24-64 year olds, 

indicating comparable utilisation for the Quitline between youth and adults, at a 

population level.  In fact findings indicated increased use of the Quitline service 

amongst younger age groups, particularly in 2008, where rates were highest among 15 to 

24 year olds.

This is an important finding because it infers that utilisation of services like the Quitline, 

after accounting for population level differences, is relatively comparable between youth 

and adult smoking populations.  Furthermore, current findings provide early evidence 

(from 2008 results presented in this chapter) to indicate increasing utilisation among 

younger, relative to older age groups.  There is minimal international research available 

on youth (aged under-18 years) utilisation of telephone cessation services, and rates are 

less commonly reported overall.  Therefore it is difficult to draw comparisons against 

international data.  Available international research on youth and quitlines suggest that 

these services demonstrate appeal and efficacy among people aged 18+ years (Cummins, 

Hebert, Anderson, Mills, et al., 2007; Stead, et al., 2006).  Current findings add further 

evidence to support this.  

Overall across all age groups, the percentage, and rate per 1000 NZ regular smokers, did 

not change greatly between 2006 and 2008.  However, small (but significant) increases in 

the percentage and rate of callers to the Quitline aged ≤24 years were observed between 

2007 and 2008, compared to callers aged 25-64 years.  Notable changes to the Quitline 
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service occurred between 2007 and 2008 that are thought to account for some of the 

observed increases among the ≤24 year age group during this time.  Firstly, an online 

NRT ordering service was launched in October 2007 and secondly, a youth focussed 

TXT2QUIT mobile phone SMS service was launched in June 2008 (The Quit Group, 

2008).  The online NRT ordering service enabled people to bypass having to register on 

the telephone and submit an online order for a NRT Quitcard instead.  The TXT2QUIT 

service provided encouraging messages and quitting tips via text messaging along with 

the opportunity to order NRT.  These overall changes to service provision, in particular 

the TXT2QUIT service, have demonstrated popularity in the 15 to 19 year age group 

(Milne, Bowler, Li, & Salmon, 2009).  This popularity among younger age groups in New 

Zealand could potentially be utilised to promote use of cessation services, including the 

Quitline, and should be investigated further for future applications.

Other changes that were implemented in 2008 included the phasing in of new graphic 

health warnings (GHW) on all packaging of tobacco products – phasing began in early 

2008 and all companies were expected to comply by August 2008.  In addition to the 

graphic warnings on cigarette packs, the word “Quitline“ was added next to the 

Quitline telephone number on each pack.  Previously, only the telephone number was 

included on the pack, with no reference to it being the Quitline telephone number.  

Collectively, the introduction of these changes are likely to have partly accounted for 

overall observed increases in younger callers to the Quitline, given increased reporting 

by first time callers having obtained the Quitline telephone number from the cigarette 

pack (Li & Grigg, 2009) and increased recognition of the Quitline telephone number 

overall (Wilson, Weerasekera, Hoek, Li, et al., 2010).  However, it could be argued that 

these latter changes would have generated increases in callers across all age groups, 

alike, in contrast to the distinct increases observed among ≤24 year olds.  Therefore, 

while peripheral policy changes and increased awareness and recognition of the 

Quitline will have contributed to increases in first time callers aged ≤24 years, it is 

perhaps more likely that extra registrations to the Quitline among this age group, were 

driven through the TXT2QUIT service during this time.
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Quitcards and NRT issued to Quitline callers

Overall, the percentage of first time callers to the Quitline issued with Quitcards 

increased across all age groups, between 2006 and 2008.  The percentage of callers aged 

≤24 years issued with a Quitcard was significantly lower than callers aged 25-64 years, 

between 2006 and 2008.  These findings are inline with previous findings that younger 

callers (aged under-18 years) were less likely to be issued Quitcards compared to older 

callers (aged over-18 years) (Poynter, et al., 2008).  However, the current findings 

indicate that differences in the proportion of Quitcards issued between youth and adults 

decreased over time, becoming similar in 2008.  Increases in the proportion of callers 

aged ≤24 years being issued with a Quitcard were only somewhat attributable to general 

increases in callers to the Quitline in this age group, given the large absolute percentage 

increases noted in this age group (around 36 percent) compared to increases noted 

among adult age groups (around 21 percent).  

Policy changes at the Quit Group between 2006 and 2008 are thought to account for the 

greater increases in Quitcards issued to under ≤24 year olds compared to 25-64 year olds 

between 2006 and 2008.  The most relevant change was application of the National 

Smoking Cessation Guidelines, released in 2007 – updating previous best practice, 

evidence based recommendations for smoking cessation.  The guidelines have been used 

to inform smoking cessation policy in various organisations, including the Quit Group 

since 2007, and recommend the following around NRT and young people: 

“NRT can be used by young people (12–18 year olds) who are dependent on nicotine (that is, 

NRT is not recommended for use by occasional smokers) if it is believed that NRT may aid the 

quit attempt” (Ministry of Health, 2007b)

Differences in product type issued to callers were observed by gender, with higher 

proportions of males aged ≤24 years being issued patches compared to females.  

Significantly higher proportions of females aged ≤24 year olds were also issued with 

nicotine gum compared to 25-64 year olds; however, higher percentages of females were 
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issued with gum, overall.  Differences in product issued by gender may be attributable 

to a variety of factors.  For instance, males aged ≤24 years may be more likely to request 

and/or females may be more likely to refuse patches.  For females, patches may be less 

aesthetically attractive to wear and therefore, gum may have been requested as a 

preferred, more convenient, NRT option.  Alternatively, there may be differences in type 

of nicotine product offered to female versus male callers, reflecting some gender 

variation in service provision.  However, perhaps most importantly, the findings imply 

some differential treatment of ≤24 year old callers compared to 25-64 year old callers, as 

reflected by significantly higher percentages of Quitcards and nicotine product issued to 

adults compared to youth.  

There are various reasons that could account for differences in NRT Quitcard and 

product issued between age groups and by gender.  However, these factors cannot be 

identified from the current data analyses and would require further investigation before 

conclusions can be drawn.  If youth callers were in fact treated differently to adult 

callers, this differential treatment could potentially explain observed differences in 

annual quit rates between youth and adults callers to the Quitline.  Furthermore, these 

issues would have significant implications on Quit Group policy and equity in treatment 

of callers, which will be discussed further, below.

Estimated annual quit rates

Estimates of annual quit rates among 25-64 year old callers (32.6%) were significantly 

higher than ≤24 year old callers (21.8%) to the Quitline.  While these estimates are higher 

than international estimates for quit rates among Quitline callers for 25-64 and ≤24 year 

age groups (Centers for Disease Control and Prevention, 2006; Platt, et al., 2006; Stead, et 

al., 2006), they are consistent with international evidence that indicate lower annual quit 

rates among youth and young adults, compared to adults.  However, a seven day point-

prevalence calculation at six months was used in this analysis, which is likely to be an 

over-estimate of the longer term quit rates (eg, compared to a calculation of continuous 

abstinence for 6 months).  In the 2002/2003 Quitline evaluation, seven day point 

prevalence estimates were 22.0%, compared to continuous abstinence estimates, which 
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were 13.0% (O'Dea, 2004).  Furthermore, no bio-chemical measurements were taken to 

confirm self-reports, a study limitation, which will be discussed further below.

Differences in annual quit rates between youth and adult callers are likely to be 

attributable to a number of factors.  Overall, a significantly lower percentage of youth 

callers were issued Quitcards for NRT, compared to adult callers.  Furthermore, a 

significantly lower percentage of youth callers redeemed Quitcards for NRT, compared 

to adult callers, despite a low percentage of Quitcard redemption across all age groups, 

overall.  There are numerous reasons for why Quitcards may not have been redeemed 

including, the caller being relapsed, lost interest in quitting, issues of access to 

pharmacies and not fully understanding what to do with the Quitcards, once received.  

Differential treatment of youth and adult callers, alluded to above, may also have 

affected redemption rates of Quitcards.  For example, if Quitline advisors spent more 

time counselling adult callers on redemption and use of the nicotine products, compared 

to youth, this may be more likely to increase the likelihood of Quitcard redemption and 

NRT use.  

Some association, though minimal, has been found in international studies, between 

longer total duration of counselling sessions and increased quit rates (Rabius, Pike, 

Hunter, Wiatrek, et al., 2007; Stead, et al., 2006).  More recently, a multi-component, 

intervention, including telephone counselling, aimed at youth in Canada, demonstrated 

evidence of a 6-month continuous quit rate of 21.8% at 12 month follow up, compared to 

17.7% in the control no intervention group (Peterson, Kealey, Mann, Marek, et al., 2009).  

While the intervention in this study involved pro-active recruitment and follow up 

telephone calls, with counselling, rather than relying on youth seeking support from a 

Quitline, the findings show promise in the use of telephone counselling as an effective 

approach for youth cessation.  However, it should be noted that quit rates of 17.7% 

observed among the no intervention group in this study, are higher than previous 

estimates among this age group, suggesting that a wider range of factors, such as higher 

levels of motivation and the offer of incentives (to name a few) associated with youth 

recruited in this particular study, may have contributed to the findings observed.  
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The importance of redeeming Quitcards is highlighted by the finding that youth and 

adult callers who reported redeeming Quitcards were significantly more likely to report 

being quit at six months compared to callers who had not redeemed Quitcards.  

Furthermore, youth and adults who reported using some or all of their NRT were 

significantly more likely to report being quit at six months, compared to those who 

didn’t use any NRT.  Collectively, the results suggest that being issued with a Quitcard, 

redeeming the Quitcard and using all or some of the NRT increases the likelihood of 

quitting successfully.  While a higher percentage of 25+ year olds who redeemed their 

Quitcards reported being quit compared to ≤24 year olds, these differences could 

potentially have been reduced if youth callers to the Quitline were issued Quitcards 

similarly to adult callers.  

The relationship between being issued Quitcards, redemption, use of NRT and 

likelihood of abstinence warrants further investigation.  The reasons for not redeeming 

Quitcards outlined above are speculative overall, yet over half of total callers (adults and 

youth) who were issued with Quitcards, did not redeem them for subsidised NRT.  This 

necessitates further exploration around actual and perceived barriers in redeeming 

Quitcards for NRT, given observations of cumulative increases in likelihood of 

abstinence, with successive stages of Quitcard redemption and NRT use.

Ethnic differences in callers to the Quitline

While the percentage of Māori and non-Māori callers to the Quitline was comparable,

differences were observed in the rate of Māori callers compared to non-Māori callers, 

between 2006 and 2008.  Differences in the rate of callers were particularly evident 

among 15 to 24 year olds, among whom the rate of Māori callers was approximately half 

that of non-Māori callers.  Findings around the percentage of Māori and non-Māori

callers to the Quitline are similar to other New Zealand specific analyses of data from 

the Quitline (Wilson, Weerasekera, Borland, Edwards, et al., 2010).  However, as rates 

were not reported in this study, comparisons to the current findings cannot be made.  

The lower use of the Quitline services among Māori compared to non-Māori, at 
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population level, particularly among 15 to 24 year olds is an important finding, given 

the large disparities in smoking prevalence evident between Māori and non-Māori in 

New Zealand (detailed in Chapter 5).  This finding highlights a need for further 

information to be gathered around barriers of utilisation of the Quitline service among 

younger age groups, particularly among Māori youth and young adults.

While differential use of the Quitline service was noted between Māori and non-Māori 

youth, it is important to note that minimal differences were observed, by ethnic group, 

in relation to certain aspects of service delivery to youth.  For example, the number of 

Quitcards and variations in product type issued to Māori youth was similar to non-

Māori youth.  Therefore, while aspects of service delivery were different by age group, 

comparing youth to adults, minimal variation was noted by ethnic group, within youth 

and adult age groups.  This is a positive finding, to an extent, as it demonstrates some 

equity in service delivery to Māori and non-Māori, despite possible inequities in service 

delivery to youth and adults.  

Strengths and limitations

A key strength of this study was the robust nature of the datasets used – the Quitline 

caller database and the Quitline evaluation dataset.  The Quitline caller database 

provided 58,633 callers in total, between 2006 and 2008 to analyse, which provided the 

ability to categorise callers by year, age group, gender and ethnic group.  The ability to 

create multiple categories for analysis, particularly when analysing youth age groups is 

usually a key limitation, which use of the Quitline caller database has been able to 

overcome.  

Similarly, the Quitline evaluation managed to recruit a total sample of 2718 Quitline 

callers for follow up at 6 months, of which 395 (17.9%) callers were aged 15 to 24 years.  

Due to smaller total sample size for youth, data had to be aggregated in order to provide 

robust comparisons against adult data.  While aggregating data tends to obscure 

differential effects, analysis of the 15-24 year callers to the Quitline indicated minimal 
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differences within this age group, by gender and ethnic group, overall.  Therefore, the 

effects of aggregating age groups, if any, are thought to be minimal.  Furthermore, 

response rates for the 6-month survey were high, at 88%, calculated from the total 

number of callers who responded at the 3 week survey (n = 3,969) – the response rate at 

3 weeks was 85% (Gravitas Research, 2009).  High response rates were a key strength of 

this research, indicating that findings may be directly generalised to the overall Quitline 

population with a strong degree of confidence. 

To the authors knowledge, this is the first analysis of Quitline data using rates per 1000 

NZ regular smoking population.  Rates of this nature are less commonly reported in 

international and national literature and cannot be compared against international 

evidence easily.  However, the strength of these analyses is that they provide wider 

insight, at population level, around utilisation of the Quitline service.

There were a number of limitations to these analyses, these are outlined below.  The first 

limitation was the use of smoking prevalence estimates from the NZTUS to calculate 

Quitline callers per 1000 NZ regular smoking population.  The NZTUS was not 

conducted in 2007 and estimates for 2007 were calculated using averages of 2006 and 

2008.  However, assuming that changes in regular smoking prevalence in 2007 followed 

historical NZ-specific trends in smoking prevalence during this time, these estimates are 

likely to be reasonably accurate.  

The use of an averaged estimate of regular smoker prevalence for 2007 may be a 

limitation in this study.  The average of figures from the NZTUS 2006 and NZTUS 2008 

was used to calculate regular smoker prevalence in 2007, to keep consistency with 

source of data as the NZTUS was not conducted in this year.  This may limit the 

generalisability of current findings to the general New Zealand population.  Other 

factors that may also limit the generalisability of the current analysis to the general New 

Zealand population include the greater intent, readiness and motivation to quit smoking 

among Quitline callers, compared to general New Zealand smokers.  Furthermore, 

Quitline callers may be more likely to have made several unassisted, failed quit attempts
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and as a consequence may be more prepared to quit, compared to the general smoker.  

Motivation is a strong determinant in achieving abstinence (see Chapter 3) and is likely 

to have contributed, in part, to the high quit rates observed in these analyses.  Similarly, 

these differences would also be reflected among youth who called the Quitline, 

compared to youth who did not.  Therefore youth in these analyses are likely to be a 

unique sample of smokers who are more likely to be internally driven to quit smoking 

and therefore more likely to seek treatment to quit smoking. 

The final limitations to note include the absence of bio-chemical validation for 7-day 

point prevalence and the potential for social desirability biases to affect self-reported 

abstinence.  Given that these respondents had agreed to further research and follow up 

at three weeks and six months, with evidence of high retention, suggests that they were 

somewhat committed to the evaluation process.  These respondents may have been 

more likely to report being quit for reasons such as to be viewed as being successful and 

to avoid eliciting judgement from the interviewer for reporting a failed outcome.  

However, the evaluation was conducted by independent researchers and not by Quitline 

advisors; thereby any social desirability bias stemming from interviewing is likely to be 

small.  Reported annual quit rates from this analysis are therefore likely to be over-

estimates compared to the general population quit rates.

Implications

Potential inequities in the provision of Quitline services between adult and youth callers 

were highlighted as a key finding in this study.  Reasons for these inequities, in 

particular in relation to the issuing of NRT Quitcards between adult and youth callers, 

need to be explored at a service delivery level, in order to address observed differentials, 

where appropriate.  The importance of addressing these differences are highlighted by 

the finding that annual quit rates among youth were significantly lower than adult 

callers to the Quitline.  If differential treatment of youth relative to adults, contributed to 

the lower quit rates observed during the period of analysis, then this highlights 

significant inadequacies in service provision, that need to be addressed.  However, it 
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should be noted that differences in youth annual quit rates compared to adults, are not 

likely be due to one factor alone.  In other words, lower percentages of NRT Quitcards 

issued to youth compared to adult Quitline callers is not likely to be the sole factor 

attributable to the lower annual quit rates observed among youth.  Therefore the current 

analysis highlights the need to identify wider factors associated with youth quitting and 

abstinence, and consider these alongside potential differential treatment through the 

Quitline, to enable a fuller understanding around differences in annual quit rates noted 

among youth, compared to adult Quitline callers.  

Current findings infer cumulative increases in likelihood of abstinence, with successive 

stages of Quitcard redemption and NRT use.  The low level of Quitcard redemption 

observed among both youth and adult callers suggest the existence of barriers between 

calling the Quitline, being issued NRT, redeeming NRT and using it appropriately.  The 

likelihood of abstinence appears to increase with each stage, therefore, increasing the 

likelihood that each of these stages are met holds significant value, from a health 

perspective, in facilitating smokers to achieve abstinence.  These observations suggest 

that further research is required around identifying individual barriers between these 

various stages.  Addressing these barriers should increase the likelihood that each stage 

is met, and correspondingly, the likelihood that smokers achieve abstinence.  While 

some of this information could be picked up via Quitline service evaluations, qualitative 

interviews with a selection of evaluation respondents could contribute further detail on 

barriers to the service and after using the service for the various population groups.  

Moreover, research of this nature could provide further information around general 

understanding of NRT and appropriate use. 

Additional information from callers should be collected on the Quitline database.  The 

Quitline database currently does not easily allow discrimination between which suite of 

services each caller comes through.  For instance, one record on the Quitline database 

does not indicate whether the caller phoned the Quitline, registered via NRT online or 

registered with the TXT2QUIT service beforehand.  The ability to discriminate between 

which service the caller came through or has used in the past would be useful, 
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particularly to provide further information about how youth come to access the Quitline.  

This is important considering evidence that certain services, such as web-based, online 

technologies may be particularly useful (and attractive) for youth and requires some 

attention.  The ability to separate services among callers in this way would provide 

opportunity to assess the contribution of each service on top of NRT use and could 

inform how individual services could be tailored better in future.

Conclusions

This chapter provides new information about actual quit attempts, use of evidence 

based cessation service and estimates of annual quit rates, comparing youth to adults.  

Findings illustrate increasing use of the Quitline among smokers aged ≤24 years.  

However, significant differences in the rate of youth and young adult Māori callers 

compared to youth and young adult non-Māori callers between 2006 and 2008 were 

observed for this age group.  Investigating ways of increasing utilisation of this service 

among Māori aged 15 to 24 years would be valuable.  Investigating ways of promoting 

the Quitline and other cessation support, including the use of mobile SMS type 

technologies and web based services to this age group could further, be evaluated as 

ways to increase utilisation among this age group in general.  

Findings indicate that callers, who were issued with Quitcards, redeemed Quitcards and 

used all or some NRT were more likely to report being quit at 6-month follow up.  

Therefore investigating barriers to Quitcard redemption and use of NRT would provide 

information on how access could be made easier for callers to produce optimal cessation 

results.  This is particularly relevant for youth, among whom, fewer were issued 

Quitcards, fewer redeemed Quitcards, and fewer used all or some of their NRT, 

compared to adult callers.  Moreover, annual quit rates among youth callers were found 

to be significantly lower than adult callers, and a number of potential contributing 

factors to this observation have been discussed. 
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One factor of importance was that youth callers may have been treated differently to 

adult callers through the Quitline, impacting on the overall likelihood of successful quit 

attempts.  Whether youth are in fact treated differently to adult callers needs to be 

further investigated.  Differential treatment for callers may sometimes be appropriate, 

whereby Quitline advisors may interpret youth callers to be less serious, and issue 

resources more cautiously.  Alternatively, these findings may demonstrate a real 

difference in treatment of youth, relative to adults, which may reflect problematic 

inequities in service delivery.  These issues require some review at service level, as 

highlighted above, and should be addressed, if appropriate, particularly if this has an 

impact on cessation outcomes associated with offered services.  
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Chapter 8 – Study four: Exploratory study of smoking by Māori 

female youth using qualitative research methods

Introduction

The overall objective of this thesis was to study youth smoking and cessation, compared 

to adults, in a New Zealand context.  Four robust quantitative data sources (the New 

Zealand Census of Populations and Dwellings, the New Zealand Tobacco Use Survey, 

the Quitline caller database and the Quitline Service Evaluation) were used to 

investigate youth smoker prevalence, nicotine dependence, quitting behaviour and 

utilisation of cessation services in New Zealand.  The findings thus far indicate that the 

prevalence of smoking and self-reported experience of nicotine dependence was 

comparable between youth and adults with significant differences observed between 

Māori (youth and adults) and non-Māori (youth and adults).  More Māori and non-

Māori adults reported intention to quit smoking and made quit attempts of longer 

duration compared to Māori and non-Māori youth. However, fewer Māori youth 

reported motivation to quit smoking than non-Māori youth and Māori and non-Māori 

youth made more quit attempts than Māori and non-Māori adults.  

Findings from Chapters 6 and 7 indicate that Māori and non-Māori adults were 

significantly more likely to use cessation services during quit attempts than Māori and 

non-Māori youth.  Furthermore, Māori and non-Māori adults who used the Quitline 

service appeared to be treated differently to Māori and non-Māori youth, in terms of 

service provision.  This may have contributed to the significantly higher annual quit 

rates observed among adults compared to youth.  Though these observations were 

noted among Māori and non-Māori youth, alike, they hold greater significance among 

Māori youth due to the significantly higher smoking prevalence and earlier age of 

smoking initiation observed among this group compared to non-Māori youth.  

Therefore, gaining a wider understanding of factors associated with smoking cessation 

among Māori youth is a priority.
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The value of conducting qualitative research to distil contextual differences between 

youth and adults has been highlighted throughout this thesis.  In particular, qualitative 

research has demonstrated utility in delineating conceptual differences in the context of 

smoking behaviour, nicotine dependence and motivation to quit, between youth and 

adults (see discussion sections in Chapters 2 and 3).  The need to delineate contextual 

and cultural differences between Māori and non-Māori, in regards to smoking and 

cessation behaviour, has also been highlighted in previous Chapters (see Chapters 6 and 

7).  Understanding differences in how youth (particularly Māori youth) perceive, 

identify with, and approach smoking cessation, compared to adults, may go some way 

to inform why cessation services are significantly under-utilised among this age-group.  

Exploring motivations to quit and key factors and barriers to use of available cessation 

services among youth (particularly Māori youth) may also help to identify, and address, 

the treatment needs of this age group better.  For policy makers, this could provide vital 

information around developing a cessation strategy for youth in New Zealand, 

emphasising the need to address Māori youth as a priority audience.  For social 

marketers and health promoters, this could help improve cessation messages currently 

delivered, to tailor or increase relevance for youth.  For health workers, this could help 

inform relevant ways to address, and deliver, effective smoking cessation messages, 

services, and methods of delivery to youth.

This chapter seeks to complement quantitative findings from data sources used thus far, 

by informing wider, contextual factors that influence smoking cessation behaviour, 

including motivations to quit, among youth and their use of smoking cessation services.  

This chapter examines Māori female youth as a starting point to gain insight into 

conducting research with Māori youth.  Māori youth are a logical group to begin with, 

given their high smoking prevalence and earlier age of smoking initiation compared to 

non-Māori youth, which make them a priority audience.  Investigating differences 

between Māori and non-Māori youth was a research question in this thesis. These 

factors (high smoking prevalence and early initiation) are particularly prevalent among 

Māori females aged under 19 years, compared to males (both Māori and non-Māori) 

among whom initiation of smoking occurs over a wider age band (see Chapter 5).  
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Therefore, this chapter presents a preliminary exploratory study of Māori female youth, 

using qualitative research methodologies to explore feasibility and logistical issues of 

conducting qualitative research with Māori youth and to begin to provide information 

and groundwork for further studies to address information gaps raised in previous 

chapters.

This chapter is structured slightly differently from previous results chapters.  A brief 

review of qualitative research methods and the theory underpinning these approaches is 

presented first, followed by an overview of Māori-centred research.  The methods 

section outlines the study participants, study protocol, theoretical frameworks used to 

structure the qualitative research and an overview of focus group methodology.  The 

results section presents an overview of key feasibility and logistics issues to consider 

when conducting research among Māori youth and outlines key findings from the focus 

group.  Findings are summarised in the discussion section, which also provides 

recommendations for future extension of this preliminary research. 

Qualitative research methods in health

Why use qualitative research?

In health research, qualitative research methods are typically used to “explore” and 

attempt to “explain” wider individual and societal factors that influence health 

behaviour.  Understanding human behaviour, and the factors that influence it, helps to 

improve provision, management, efficacy and cost-effectiveness of health services.  

These factors are of utmost importance to health practitioners, promoters and policy 

makers.  

The paradigms that quantitative and qualitative research methods stem from are 

different (Sale, Lohfeld, & Brazil, 2002).  Generally, while quantitative research methods 

rely on numerical data, qualitative research methods tend to rely more on written, oral 

and observational data to investigate overarching research questions (Dew, 2007b).  
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Furthermore, quantitative methods typically use a more constrained approach to 

investigate research questions and causal relationships, compared to qualitative 

methods, which can be less constrained (more inductive), to enable wider exploration of 

contributing factors around a specific research question (Green & Thorogood, 2004b).

For example, a qualitative study investigating female Māori views on smoking cessation 

used focus groups to generate discussion around individual experiences of smoking 

cessation, identifying features such as feelings, beliefs, triggers, government policies and 

initiatives and media campaigns (Fernandez & Wilson, 2008).  An example of 

quantitative methods to investigate similar research questions, would have asked 

research participants, individually (in isolation of others) a range of closed, and possibly 

some open response questions, to ascertain their views on smoking cessation.  In this 

particular example, focus groups were used to capitalise on group processes and 

discussion to generate culturally specific views on smoking cessation that may not have 

been as readily available, in detail, through quantitative methods.  

Another example of qualitative research in a New Zealand context, used key informant 

interviews with policymakers including ex-members of parliament, senior government 

and non government policy officials to explore Pacific views on reducing smoking 

among Pacific children (Lanumata, Thomson, & Wilson, 2010).  The approach taken for 

this research was to identify ideas and views around how policy could be developed to 

address Pacific ethnic groups in particular, and hence, was focussed on interviewing 

Pacific policymakers.  This study is another example of qualitative methodology to gain 

insight into culturally specific information that benefits a particular ethnic group and/or 

distinct culture.  

One advantage of using qualitative research methodologies, over quantitative methods 

is to explore, rather than assess concepts that are distinct to particular individuals, 

societies and cultures etc.  Because qualitative research methodologies tend to gather 

data to reflect the views of the subject(s), in contrast to being driven by the researcher’s 

views, a wider range of views, opinions and beliefs may be collected, from varying 
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perspectives.  The data gathered, as a result, tends to be richer in detail.  However, 

qualitative research methods come with certain limitations, usually pertaining to small 

sample numbers and limited overall generalisability of data (Dew, 2007b; Mays & Pope, 

2000; Sale, et al., 2002).  

In this thesis, as previously outlined, four quantitative data sources were used to 

investigate smoking cessation among youth in a New Zealand context.  These data have 

been useful for generating an epidemiological description of smoking prevalence, and 

cessation behaviour among youth compared to adults, using New Zealand generated 

data.  However, there are various questions that remain unaddressed.  The need for 

qualitative research to address some of these questions has been alluded to throughout 

the implications sections of the preceding chapters.  The need to better understand 

cessation behaviours and motivations to quit smoking, along with reasons and barriers 

that impact on utilisation of cessation services by youth compared to adults, beginning 

initially with Māori as a priority group, has been highlighted in particular.  

A qualitative research methodology was chosen in this chapter to explore these research 

questions rather than answer them.  Further, a qualitative research approach was chosen 

to enable wider exploration of contextual factors specific to youth (as identified by youth 

and not the researcher), including gaining some insight into cultural differences (from 

peer, social, and ethnic group perspectives) and how these influence use of smoking 

cessation support and services.  

Māori-centred research

This chapter focuses on gaining insights into conducting research with Māori youth, and 

factors that influence cessation behaviour and utilisation of cessation services, specific to 

Māori youth.  As such, there is a need to understand Māori cultural issues and explore 

how research may be conducted in a way that is informative, appropriate and respectful 

of Māori, acknowledging their culture and diversity as a population.  All individuals 

and groups of individuals have ontological, epistemological and methodological 
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positions of how they view, understand and make sense of the world (Dew, 2007a, 

2007b; Green & Thorogood, 2004a, 2004b).  Māori, individually and collectively, have 

unique perspectives, shaped by these positions and perspectives, that require some level 

of understanding before research may be conducted, analysed, and the results 

appropriately understood and disseminated.

Kaupapa Māori research

Traditional approaches to research (mainstream research) are based on Western values, 

positions and perspectives, whereby methodological approaches are viewed to be the 

norm and represent a certain level of authority.  However, there is a history of distrust 

around Western methods of research among some indigenous peoples as these methods 

are viewed as conforming indigenous values and knowledge into Western based 

frameworks, thereby misinterpreting and misreporting some of the data generated 

(Caldwell, Davis, Du Bois, Echo-Hawk, et al., 2005; Cook, 2006; Schnarch, 2004).  This 

chapter does not seek to provide a complete review of indigenous research methods 

however, without a recognised indigenous framework available, a brief review of 

Kaupapa Māori research was undertaken to inform acceptable processes for conducting 

research among Māori youth in New Zealand.  

Kaupapa Māori research is about the collective care of knowledge, culture and values, 

encompassing key principles that include tino rangatiratanga and whakawhānaungatanga, 

outlined below (Pihama, Cram, & Walker, 2002; Walker, Eketone, & Gibbs, 2006):

 tino rangatiratanga, comprising sovereignty, self-determination, governance, 

autonomy, and independence; and 

 whakawhānaungatanga, comprising identifying, maintaining, or forming past, 

present, and future relationships.  

Kaupapa Māori research recognises a Māori world view, providing an epistemology to 

guide researchers and has been described as a collectivistic approach that benefits all 

research participants and their collectively defined agenda (Bishop, 1999).  It has also 

been described as research that is “culturally safe, involving the mentorship of elders, 

which is culturally relevant and appropriate, while satisfying the rigour of the research 
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and, which is undertaken by a Māori researcher, not a researcher who happens to be 

Māori” (Irwin, 1994) and as research that is “conducted by Māori, for Māori, with Māori" 

(Smith, 1999).

In practice, Kaupapa Māori research is largely discursive in nature, due to a strong oral 

based tradition among Māori, whereby transmission of information is protected and 

entrusted only to certain individuals (Cram, 1993).  It is also driven by a focus on 

empowerment, in that, the locus of research control, including representation and 

accountability, rests with Māori (Bishop, 1999).  A common critique of the participatory 

nature of Kaupapa research is its lack of objectivity and separation from the research 

agenda and participants.  However, objective research by Western standards and 

definitions traditionally serve the researchers purpose, whereby research frameworks 

are derived from theory that does not often take cultural differences into consideration.  

This is in contrast to Māori standards and definitions which traditionally serve the 

betterment of the community as a whole, whereby the research framework is set by the 

group, as it benefits the group, not the researcher.  These approaches to research 

demonstrate how ontologies, epistemologies and methodologies can differ between 

cultures and how they must be acknowledged and understood in order to collect 

information that is applicable to specific groups being researched.  

Furthermore, Kaupapa Māori research requires some level of understanding of Māori 

customs and protocol (tikanga).  These include following processes, not altogether 

dissimilar to Western models of engagement conceptually, but culturally specific in 

nature.  For instance, accessing groups of Māori participants will usually include 

establishing face-to-face contact (kanohi ki te kanohi) with an elder (kaumatua) initially, to 

build rapport, to clarify the purpose of the research and to address any accountability 

issues.  If the kaumatua is supportive, they will provide protection, guidance, emotional 

and spiritual support to the researcher and will usually appoint a cultural supervisor or 

support group (Glover, 2002).  These initial stages are recognised as formal processes of 

engagement.  Understanding Māori tikanga and having not only an understanding of 

the culture overall, but an understanding of the specific group culture, enables Kaupapa 
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Māori researchers to derive the meaning and significance of certain information and 

occurrences, that other researchers may not. 

The research outlined in this chapter does not claim to be based on Kaupapa Māori 

research frameworks; however, elements of the research methodology, protocol and 

initial engagement approach were based on Māori-centred research processes, such as 

Tino Rangatiratanga – the principle of self-determination, Whānau – the principle of 

extended family structure and Ata – the principle of growing respectful relationships.  

These elements will be outlined in the methods and highlighted in the discussion 

sections, to follow. 

Chapter objectives

The aim of this chapter was to gain methodological insights into conducting research 

with Māori youth, examining Māori female youth, as a starting point to explore 

information gaps highlighted in previous chapters through qualitative research

methods.  In particular, this chapter aimed to gain insight into how data gained from 

qualitative methods can complement quantitative data amongst youth, beginning with 

Māori female youth.  Thus, this chapter sought to answer three research questions:

1. How can data gained through qualitative research methods complement 

information gaps highlighted by quantitative methods used in this thesis?

2. What are the feasibility and logistical issues of conducting research with Māori 

youth? and

3. Are there additional insights that can be gained through qualitative research that 

require further investigation in this group?
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Methods

1. Study protocol and participants

1.1. Protocol and engagement

The school was initially identified as a potential research site through a Board member.  

This person was a Māori man and was a long-standing member of the Board, with two 

daughters currently attending the school.  The initial approach was instigated by the 

school (through this board member) recognising that smoking was an issue at the school 

and that this behaviour diverged from the school’s values.  The school, recognising that 

smoking was a problem among their students, wanted some help to understand and 

address the issue.  As a colleague of the researcher (this author [Sharon Ponniah]), the 

board member mentioned that my research could complement the schools needs and 

advised that if willing, he could organise a meeting with the school to arrange this. 

Initiating research with the school consisted of 5 meetings.  Each meeting was face-to-

face, with only minor information discussed via email, such as confirmation of meeting 

dates or transmission of information sheets.  Each meeting and its purpose is outlined as 

follows.

Meeting one – the initial meeting occurred in May 2009 with the acting principal, as the 

school did not have an appointed principal at that time.  The initial meeting involved the 

board member introducing the researcher to the Acting Principal in order to introduce 

myself, my doctorate research, the aims and the purpose of my overall research.  The 

acting principal presented the issue of smoking at the school, highlighting that the 

schools interest in my research was to gain insight into how the school could better 

support their students to quit smoking.  Discussion around the research purpose, 

objectives and how each objective and activity would benefit the school, its students and 

the researcher, refined the research agenda for this particular study.  The first meeting

was around one hour in duration and was conducted face-to-face.  The researcher 

outlined that Board of Trustees approval was an ethics committee requirement for the 
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overall doctoral research and was needed before the study could progress.  Some 

information sheets and contact details were left at the school.  

Meeting two – This meeting occurred in June 2009 and involved the board member, the 

acting principal and the boarding house manager.  The purpose of the second meeting 

was to further discuss the school’s information needs in terms of smoking cessation and 

support and to discuss availability of staff (resources) to provide research support.  This 

enabled me to establish a point of contact to work with (the then acting principal) 

throughout the duration of the research.

The boarding house manager was interviewed separately to ascertain day-to-day school 

and boarder routines and to gain an understanding of any issues she was aware of with 

the girls that may inhibit their participation in the research.  During this interview the 

researcher was able to describe previous cessation support and programmes that had 

been conducted at the school.  This interview identified three things.  Firstly, that several 

cessation programmes had previously been conducted at the school; secondly, that the 

local iwi health provider, who was an individual working for an organisation, had a 

contract with the District Health Board (DHB) to provide cessation services to the 

school; and thirdly, that some girls were able to remain abstinent whilst boarding, but 

always returned to school smoking the next term.  This meeting ended with sharing of 

food with school staff and students in the food hall.

Meeting three – the third meeting occurred in August 2009 and involved meeting with 

three different groups of people separately.  The first meeting was with the iwi health 

provider (identified at meeting two) who was contracted to provide cessation services to 

the school.  The purpose of this meeting was to gain an idea of exactly what services 

were currently provided to the school and the general time and resources that were 

allocated by the iwi provider to do this.  This provided important information to 

indicate that the provider was able to issue nicotine replacement therapy (NRT), by way 

of patches only, to girls who were referred to her for treatment.  The iwi health provider 
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also provided minimal counselling services based on Aukati Kai Paipa training (Aukati 

Kai Paipa, 2010) for one day a week.  

The second meeting was with a smoke-free co-ordinator from the local District Health 

Board who had previously conducted a smoke-free programme at the school.  The 

purpose of this meeting was to identify what the programme was about, her role within 

the school, at the time, and how successful the programme was.  Though the girls who 

had participated in this programme at the time had since left the school, the co-ordinator 

highlighted that the girls who participated had managed to stay quit during their time at 

school and she emphasised (from her perspective) that the school and peer support from 

this programme was a large contributor to that success.  

The third meeting was with the school’s Board of Trustees in order to present the 

research proposal and collective research agenda to them for approval.  The Board of 

Trustees highlighted that they would need the Board of Proprietors to approve the 

proposal also; however, that they would provide a briefing to them for this to occur.  A 

letter of support was provided to fulfil ethics committee requirements via email a few 

weeks later.  A new principal for the school had also been appointed at this stage and 

the Board of Trustees recommended delaying the research until the new principal had 

begun so that it could be presented to her to gain her support.  This meeting also ended 

with sharing of food with school staff and students in the food hall.  

Meeting four – the fourth meeting occurred in October 2009 and was with the board 

member who had initiated the process, the new school principal and the iwi health 

provider (who had not met the new school principal yet).  The purpose of this meeting 

was to introduce me to the new principal and to present (as with the first meeting) the 

overall research purpose and objectives, including the revised research agenda, as 

developed collectively with the school.  The principal was generally supportive of the 

research aims and objectives that had been agreed so far and was given the opportunity 

to ask questions and contribute her own information needs.  The new principal 

identified that the school currently had no policy for smoking cessation and support and 
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that the research should inform development of this policy.  The meeting ended with the 

agreement that a school support group, comprising senior students and interested staff 

members, would be set up to support the research being conducted in the school.  This 

support group was tasked with finalising the research agenda and sorting out any 

logistical issues, following which, the research could begin

Meeting five – the fifth meeting was in February 2010 with the support group assigned to 

oversee the research at the school.  This consisted of the school’s Senior Leadership 

Team (SLT), the school nurse and the assistant principal (who was the acting principal 

beforehand).  The SLT consisted of senior students aged 16 to 18 years, the majority of 

whom were prefects.  The assistant principal was assigned as the main point of contact 

for the research.  The purpose of this meeting was to finalise the overall research agenda.  

The group, agreed that two focus groups would be conducted, one with junior smokers 

and one with senior smokers.  There was also some group discussion focussed around 

how the SLT could lead initiatives around health at the school, in general, that included 

smoking cessation and prevention messages.  The group further discussed how findings 

from the focus groups would inform these messages.  

This meeting provided an opportunity to interview the school nurse about her role at 

the school.  She indicated that she was at the school for the equivalent of two days per 

week.  Her role at the school was to oversee all health needs, including issuing certain 

medicines and to oversee general health of the special needs boarders eg, students with 

diabetes.  She mentioned that she would be needed, from time to time, to provide 

education on specific issues such as influenza pandemics.

Three informal paired interviews with the SLT (ie, two SLT members and the researcher) 

were conducted to gain an idea of general school culture, school and student values.  

Information about individual views on smoking behaviour, whether they saw smoking 

as a problem within the school, and their ideas on how support could be provided to 

peers, was sought from this group of students.  These interviews were informal and 

unstructured in nature and the objective was to gain an overall understanding of the 



289

school culture, as perceived by the students.  This meeting ended with sharing of food 

with school staff and students in the food hall.

1.2. Selection of setting and participants

For the purposes of clarity, youth who participated in the focus groups are henceforth 

referred to as “participants” and people who contributed to the wider exploration of 

feasibility and logistical issues associated with conducting research among Māori girls

are referred to as “contributors”.  Contributors also provided additional information 

that led to a greater understanding of the context of smoking and smoking cessation at 

this school.  

This particular secondary school was selected out of convenience through a Board of 

Trustees member.  Selection of the school was purposive, in that, the Board member 

indicated that a large proportion (close to one third) of the girls who attended this 

school, smoked tobacco regularly. It should be noted that this school is a boarding 

school for Māori girls, its location is rural and it is a decile 1 (socio-economically 

deprived) school.  Deciles indicate the extent to which the school draws its students 

from low socio-economic communities.  A decile 1 school indicates that the majority of 

children who attend it come from more deprived socio-economic communities, while a 

decile 10 school indicates that the majority of children who attend come from high socio-

economic communities (Ministry of Education, 2010).

Contributors were selected initially by the Board member ie, the Acting Principal and 

the boarding house manager.  Additional contributors were further identified and 

approached by the initial contributors ie, the school nurse, the SLT, and later, the new 

Principal.  Participants for the focus groups were selected using a convenience sample.  

Participants were selected and recruited by the SLT. 

Information gained from contributors was used for wider exploration of feasibility and 

logistic issues of this study.  Contributors mainly served two purposes in this study.  

The first was to provide additional contextual, and historical information about the 
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school and the students.  This enabled the researcher to gain a better understanding of 

the school and students.  The second purpose was to advise and facilitate research 

logistics ie, contributing to the overall research agenda, providing information about the 

feasibility of proposed methods, selecting students and co-ordinating schedules so that 

students could attend the focus group. 

Participants were aged between 14 and 17 years.  All participants were smokers who 

had generally initiated smoking in their early teens, ranging from 11 to 13 years. A 

number of the girls referred to their own individual problematic behaviours such as 

behavioural conduct issues, and multiple drug use, particularly with cannabis.  All the 

girls identified that their parents smoked.  As some came from single-parent 

households, they identified that parent as smoking.  Furthermore, a number of girls 

identified exposure to cannabis use in non-school environments, including at home.  

2. Ethics approval

The focus group and research approach for this study falls under the auspices of the 

Multi-Regional Ethics Committee approval.  However, as this research was conducted 

among adolescent girls, the ethics committee required signed letters of approval from 

the principal and the Boards of Trustees and Proprietors, before focus group research 

was conducted.  Letters of approval were provided to the Multi-Regional Ethics 

Committee and the study was approved in March 2010. 

The girls who participated in the focus groups were given verbal information by the 

researcher about the study, its purpose, objectives, and how the information would be 

used.  This was delivered before beginning the focus group sessions and a written 

information sheet was distributed to all participants before ascertaining consent.  

Following this, the girls were given opportunity to ask questions and clarify any of the 

information presented to them.  Consent forms were signed by all respondents before 

the beginning of the focus group.  A koha (token of appreciation), consisting of $15.00 

book vouchers was emailed to the girls as a thank you for participating in the focus 
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group.  The girls were unaware that they would receive a koha before the study began.  

Koha is not viewed as an incentive in Māori culture – but rather as part of a custom and 

is a symbol of acknowledgement and appreciation (Rautaki Ltd & Māori and Indigenous 

Analysis Ltd, 2010).   

3. The research framework

As outlined above, this study does not claim to be strictly based on Māori-centred 

research frameworks and uses Western-based theory and frameworks to provide 

structure to the questions assessed.  This section outlines the frameworks chosen and 

reasons for why they were chosen.  A semi-structured questionnaire was developed 

using these frameworks, and used in the focus group, as outlined below.  These 

frameworks were also used as an initial means to structure analysis.

The Health Belief Model (HBM) (Rosenstock, Strecher, & Becker, 1988) and the Theory of 

Planned Behaviour (TPB) (Ajzen, 1991; Ajzen & Fishbein, 1970) were chosen initially as 

conceptual frameworks to explore cessation behaviour and motivation to quit among 

youth in this study.  These models were chosen due to their focus on individual health 

behaviours (actions) in relation to utilisation of health services (HBM) and the impact of 

behavioural intention on actions and choices (TPB).  Both theories have previously been 

useful in exploring health behaviour actions such as immunisation, screening and health 

risk behaviours, in specific populations (Albarracin, Johnson, Fishbein, & Muellerleile, 

2001; Burton, Turrell, & Oldenburg, 2003; Godin, Michaud, Alary, Otis, et al., 2003; 

Hawks & Madanat, 2003; Rhodes, Grimley, & Hergenrather, 2003).

Other possible conceptual models include the Cognitive Dissonance Model (Festinger, 

1957; Glantz, Lewis, & Rimer, 1997), Social Cognitive Theory (Bandura, 1977a, 1977b), 

the Trans-Theoretical Model (Prochaska & DiClemente, 1983) and the Theory of 

Interpersonal Behaviour (Triandis, 1977), to name a few.  These models could also have 

been used to explore the questions posed in this chapter.  However, the HBM was 

chosen specifically to explore concepts related to the use of health services and the TPB 



292

was chosen specifically to explore the role of intention and its influence of action, in 

relation to the use of health services among youth.  The Trans-Theoretical Model 

outlined in the literature review was another model that could have been used to 

explore motivational concepts around health behaviour.  It was not chosen as the 

framework in this instance for two reasons, firstly due to the large dependence on this 

model to define “motivation-to-quit” in literature to date (see Chapter 3) and secondly, 

due to the need to explore wider concepts in relation to use of health services, beyond 

motivation, such as self-efficacy and subjective norms.

3.1. The Health Belief Model

The HBM was developed from social-psychology theory (Lewin, 1935).  When 

conceptualised into health behaviour context, the model is based on two key variables: a 

psychological state of readiness to take action and the belief that a particular course of 

action will be beneficial.  The HBM is made up of six dimensions, presented below and 

in Figure 7:

Perceived susceptibility – vulnerability to a particular health risk and/or contracting an 

illness is subjective and depends on the individual.  This dimension refers to a person’s 

perception of this risk.

Perceived seriousness – the degree of seriousness for risk and the likelihood of contracting 

an illness is also subjective.  Perceived seriousness may be related to clinical diagnosis 

and/or wider implications such as impact on social, financial, career, and family related 

factors.

Perceived susceptibility and seriousness, together, determine readiness of action and are 

theorised to produce a force that leads to action. 

Perceived benefits – beliefs regarding the effectiveness of various actions determine the 

likelihood that a particular action is chosen and/or accepted.
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Perceived barriers – negative aspects and/or beliefs of a particular health action can deter 

choice and/or acceptance of a recommended action.  The individual is thought to weigh 

up the pros and cons of an action, determining choice of action and/or acceptance of a 

recommendation.  Perceived benefits and barriers are thought to direct and define the 

particular course of action taken.  Both perceived barriers and benefits are strongly 

influenced by individual knowledge and beliefs as well as social, cultural and peer 

norms.

Cue to action – sometimes, despite readiness to action and a clear preferred path of 

action, another factor is needed to trigger the action.  The required intensity of the 

trigger can vary and depends on the individual and situation.

Self-efficacy – confidence in a person’s ability to take action and perceived certainty of 

benefit in performing an action is captured as self-efficacy.  Previously, self-efficacy was 

incorporated as part of the perceived barriers dimension.  However self-efficacy is an 

important determinant of health behaviour and more current literature has 

recommended incorporating it as a separate dimension.
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Figure 7: Dimensions of the Health Belief Model

Notes: adapted from (Janz & Becker, 1984; Rosenstock, et al., 1988)

3.2. The Theory of Planned Behaviour

The TPB is an extension of the Theory of Reasoned Action (Ajzen, 1991; Ajzen & 

Fishbein, 1970).  When conceptualised into health behaviour context, the model 

postulates that three sets of beliefs explain and influence intention/motivation, which in 

turn determines whether a particular course of action will be taken (behaviour) (Ajzen, 

1991).  The model is presented below and in Figure 2.

Beliefs – salient beliefs are individual beliefs and are thought to determine a persons 

intentions and corresponding actions:

 Behavioural beliefs – influence attitudes towards behaviour.  They are 

normally formed through experience or associating behaviours with 

certain attributes and/or outcomes;

 Normative beliefs – are based on underlying determinants of subjective 

norms.  These are often based on individual or group acceptability of 

performing certain behaviours.
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 Control beliefs – influence perceptions of behavioural control.  This is often 

determined by available resources and opportunities and can be 

influenced by past experience or through second-hand sources of 

information.

 Intention – behavioural, normative and control beliefs make up an 

underlying foundation that influences a person’s readiness to perform a 

certain action.

 Health-related behaviour – an action and/or observable response.

Figure 8: Dimensions of the Theory of Planned Behaviour

Notes: Figure from (Ajzen, 1991)

4. Focus groups

Focus groups are a form of group interview that takes advantage of group processes and 

dynamics to generate data (Kitzinger, 1995).  Focus groups have been commonly used in 

health research to identify reasons for differential use of health services by certain sub-

populations (Goddard & Smith, 2001; Naish, Brown, & Denton, 1994).  Furthermore, 

they are useful in cross-cultural research as focus groups can capture subtleties in 

language, dissent and humour unique to certain groups (Hughes & Dumont, 1993).  

Behavioural beliefs –
attitudes towards 

behaviour

Normative beliefs –
subjective norms

Control beliefs –
perceived 

behavioural control

Intention/motivation Taking health-
related action

Salient beliefs Intention Behaviour
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Focus groups can provide informative data from marginalised or hard to access groups, 

like politicians, and can be an efficient (sometimes, the only) way to collect data from 

these groups, avoiding low response rates and/or low sampling frames.  However, it is 

important to note some disadvantages in using focus groups.  These include dominant 

group members who may lead the discussion with their views which may prevent 

quieter group members from participating, dissenting views may be silenced in order to 

conform with group consensus, and level of confidentiality may be compromised (as 

with many group processes).  Focus groups can also be difficult, and time consuming to 

organise and the data obtained more difficult to analyse than for interviewing 

individuals.

Focus groups were selected as the interview method in this study in order to capitalise 

on group discussion, thereby encouraging the participants to direct elements of the 

discussion, rather than solely being led by the interviewer.  Other interview methods 

were possible, such as paired or individual interviews.  These were not selected to 

reduce the burden on the school in having to co-ordinate student schedules to organise 

individual appointments.

4.1. Participants

Two focus groups were originally intended for completion at the school.  However, only 

one focus group ended up being completed due to conflicts with the school and sport 

schedule. Focus group participants were six Māori girls, aged between 14 and 17 years.  

Focus group participants were selected and assigned by the senior leadership team at 

the school who requested that these girls participate, unless there was a good reason not 

to, such as schedule conflicts.  The girls were selected by the senior leadership team 

either because of their previous or current smoking status.  The senior leadership team 

were given some guidance to do this by the school and the researcher.  All participants, 

except one (this participant reported that she did not currently smoke and was an ex-

smoker at the time of the survey) smoked regularly at the time of the focus group and 

had tried to quit at least once in the last 12 months.
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The school elected, after direction from the researcher, not to have any other staff 

members or students present at the focus groups for two reasons.  The first was for 

reasons of privacy, so that the girls could speak freely about things with an external 

person and not feel as if they would be disciplined for anything they shared.  The second 

was due to the schedule constraints on staff and other students.  Therefore people 

present at the focus group consisted of the six girls and one external researcher (this PhD 

candidate [Sharon Ponniah]).  The focus group was recorded on video.

4.2. Focus group schedule 

To accommodate school schedules, the focus group was planned to begin at 6pm, 

straight after dinner.  This time is usually kept for study, boarder chores and sports 

practice.  A substantial number of girls were scheduled for sports related and cultural 

group activities during this time.  The focus group was scheduled for one and a half 

hours in total and ran for the length of this allocated duration.  The focus group ended 

with supper, whereby the girls were able to have a hot drink and a cookie.   

The focus group started with everyone (including the external researcher) introducing 

themselves and where they were from.  Some time was taken to do this in order to 

establish rapport and whakawhānaungatanga (see section on Kaupapa Māori research 

methods for an explanation of this concept).  This was followed by the researcher 

presenting an overview of the focus group and the issues to be explored.  Information 

was presented about the overall research and consent forms were signed and collected 

before beginning.  The girls were informed beforehand that the focus group was being 

recorded on video and the process for how this data would be stored, analysed and 

presented was outlined.  

The focus group was conducted in three parts.  The first part consisted of smaller group 

work, in threesomes, to explore understanding around nicotine dependence and 

intention to quit.  The second part of the focus group was a group discussion about quit 

attempts and use of quit smoking support and services.  The third part consisted of the 

girls presenting a summary of what was discussed, followed by an individual activity to 
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design relevant messages for young Māori women to quit smoking.  These were also 

presented to the group at the end.  

4.3. Semi-structured focus group guides

Semi-structured guides were developed to encourage discussion among focus group 

participants.  In the smaller group work sessions, the girls were split into 2 groups and 

were given a large piece of paper, to share between three.  Each group was asked to, as a 

group, discuss and write thoughts around the following questions:

 How do you feel when you smoke?

 What does addiction mean to you?

Both groups were then asked to, as a group, brainstorm reasons for why people quit 

smoking.  Both groups were given time to present their thoughts to the larger group and 

were asked to specify which reasons to quit were important to them and why.

The second part of the focus group was a group discussion about quit attempts and use 

of stop smoking services.  Questionnaire prompts used are outlined as follows:

 Have you tried to quit smoking before?

o Can you describe why you wanted to quit smoking

o Can you describe how you wanted to quit smoking

 What worked and what didn’t?

 Was trying to quit smoking difficult?

 How many times have you tried to quit?

 Did you try making a plan to quit before you started?

 What do you think of people who can’t stay quit and start smoking again?

 Can you think of services or things that you can use to help you quit smoking?

o What do these services offer? How do they help?

o Do these services help?

o Have you used these services? why/why not?

o Would you use these services? why/why not?
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5. Methods of analysis

The whole focus group was recorded on video, viewed n=3 times by the researcher and 

transcribed by the researcher.  The pieces of paper that the girls wrote on during group 

work were collected at the end and used for analysis also.  The method of analysis 

chosen was a thematic analysis, using the theoretical frameworks described above as a 

guide to structure initial analysis.  Inductive methods were used and the analysis was 

structured in a framework that consisted of a priori themes (themes set beforehand to 

collect information about research questions), emergent themes (themes generated by 

focus group participants) and analytical themes (themes that recur and reflect certain 

experiences and/or views).

High-level a priori themes were initially set using the six dimensions from the Health 

Belief Model and the three dimensions of the Theory of Planned Behaviour.  These were: 

individual perceptions and beliefs around addiction/dependence and quitting; 

modifying factors such as intention and motivation to quit; likelihood of and reported 

action.  Data from the transcripts were segregated into statements which were 

categorised into a priori themes. This method provided a systematic sequence of 

analysis to begin with.  Emergent themes were also identified and recorded during this 

initial analysis.

Once completed, recurring and common patterns were identified and re-classified into 

common themes.  Common themes that emerged from this process were: nicotine 

dependence, intention to quit, motivators to quit and quitting behaviour.  Results are 

reported based on these themes, as follows.

In this chapter, information from contributors was used to describe the feasibility of 

conducting research of this nature.  This information was largely observational and was 

not specifically assessed.  Details around process and engagement aspects through 

interactions with collaborators were outlined in the methods section.  This information 



300

has been used (largely through observation) to report on aspects of logistics and 

feasibility in the results section.

6. Reporting findings from analysis

The researcher agreed with the school, that findings from the analysis would be 

reported back to the school.  The researcher has thus far, volunteered to present overall 

research findings to the school, once completed.  The school was agreeable to this but 

did not commit to how, if at all, these findings would be used.  It is the researcher’s 

intent to provide recommendations to the school regarding how findings from this 

research could be used.  During building a relationship with the school, the researcher 

identified areas where this research could fit into the school curriculum.  These 

opportunities were identified in a conversation with one of the teachers, who identified 

that the research process itself, would fit into a number of curriculum areas.  These 

curriculum areas included health, science, and business.
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Results

The results section focuses on findings from the focus group and briefly outlines 

feasibility and logistical issues around conducting research with Māori female youth in a 

school setting.  The third part of the focus group involving designing relevant messages 

for young Māori women to quit smoking is not discussed here as limited information 

was collected due to time constraints.  

1. Feasibility and logistical issues

In conducting this exploratory study with Māori female youth, a number of points are 

worthy of mention in regards to feasibility and logistical research issues.  These are 

briefly outlined as follows, and will be discussed further in the discussion section.

The need for research was identified by the school

The need for this exploratory study was identified and instigated by the school.  It was 

purely by coincidence, through a discussion with a Board of Trustees member (in an 

unrelated setting), that this school was initially identified, and highlights the importance 

of networking and information transmission through word of mouth in Māori culture.  

Furthermore, the need and value of this research was generated within the school 

community (whānau), not externally by the researcher.  It was by coincidence that the 

researcher’s information needs overlapped with the schools; however, despite this 

overlap, the research agenda ie, determining the information needs required by the 

school and the information needs required by the researcher, still required a thorough 

negotiation.  For instance the school needed to be very clear on how this research would 

benefit the school’s needs, in terms of reducing the prevalence of smoking at the school.  

Someone to take lead

This exploratory study would not have occurred without someone to take the lead in 

managing relationships within and external to the school.  In this instance, the board 
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member (a senior and respected member of the school whānau) had a vested interest, in 

that his daughters attended the school, to push the need and value of this research.  

Furthermore, an external researcher was more acceptable to the school, due to the 

formal introduction and positive reference from the board member.  However, this does 

not necessarily mean that this research could not have occurred without this particular 

board member; however, it would likely have taken longer to organise and implement.  

The importance of face-to-face meetings

The importance of face-to-face meetings was observed throughout the initial 

engagement process.  It was clear from the beginning that this was the only acceptable 

process for engagement with the school.  However, it should be noted that this was a 

time consuming approach, in that, the process of engagement took around one year to 

cement relationships and build an acceptable rapport with the school as a whole and 

individual senior members of the school.  Furthermore, a considerable amount of time 

was spent travelling to the school, as it was located in a rural area of the country.

The research agenda was collectively developed

The research agenda was collectively developed by the school whānau (the 

collaborators), and only guided by the researcher.  Though the researcher was able to 

propose and negotiate an agenda, this was not final until thorough engagement with all 

parties concerned was had, and a collective agenda that suited all participants was 

agreed.  This was a very inclusive process.  

Large investment of time at school

In order for the researcher to be accepted and be a familiar face within the school and 

the school culture, involved a large investment of time spent at the school.  This 

involved engaging with staff, students, administrators and external agents.  The 

significance of sharing food with staff and students became evident early in the 

engagement process, and symbolises the importance that this brings to cementing 
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relationships.  This wider engagement with the school was a necessity to be able to 

understand and interpret the social and cultural context within the school.  Further, it 

meant that the researcher was viewed as being part of the wider school whānau.

Challenges with conducting research in schools

Conducting research in schools is challenging and fraught with set backs.  The 

timeframe for conducting the focus groups was set back numerous times, for various 

reasons that were largely uncontrollable, such as a new principal being appointed.  

Whilst, the school and staff were supportive of the research being conducted in theory, 

time and resources are tight and organising meetings to discuss research needs that 

suited everyone involved was challenging.  A significant amount of time was spent 

organising meetings.  Two focus groups were initially agreed on to generate data; 

however, only one was conducted due to scheduling conflicts with certain girls.  These 

changes were also largely uncontrollable, highlighting the need for research in schools to 

be highly flexible with time frames.  

2. Nicotine dependence

Two clear themes emerged from participants discussions on how they felt when they 

smoked and what addiction meant to them.  One theme was in relation to perceived loss 

of control and how hard it was to quit smoking. It was clear that respondents had not 

expected quitting smoking to be difficult and felt a sense of loss of control when 

attempting to quit smoking.  The following is an excerpt of participants discussing their 

efforts to quit:

Respondent A “I’ve tried to quit smoking so many times, I just try not to think 

about it and kept thinking of the consequences if I did have a 

smoke and then sometimes you think of it and wanna have a 

smoke and after you have a smoke you think of the 

consequences… that you had a smoke… that you promised 
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yourself that you wouldn’t have a smoke and you think about it 

over and over again and you get sick of it cos you know it’s not 

gonna work.”

Respondent B “Yeah cos it’s hard and no one ever tells you how hard it is?”

Respondent A “…and it depends on how much you want to quit and what your 

goal is and how you’re going to reach it” 

Respondent C “It’s like wanting something constantly…and you have no self-

control over your thoughts”

Respondents also clearly self-identified elements of nicotine dependence and loss of 

autonomy.  Common descriptions of how they felt when they smoked included having 

“no self-control”; “once you have one, you can’t stop”; “I don’t want to, but feel I need 

to”; “craving”; and “always want it”.

The second theme that emerged was smoking to escape a situation.  Smoking was 

commonly described as an action taken in response to emotion or stress in order to cope.  

The participant’s written and verbal descriptions included “when I’m feeling sad I 

smoke and it releases the depression”; “…I need one and it helps”; “you feel relieved”; 

“feel like all your problems are gone and you have no worries”; and “…sometimes lets 

your anger out cos you take it out on the smoke”.

For one respondent, smoking was described as a better way for her to feel a release 

compared to the self-harm behaviours she used to resort to and is used as substitute 

behaviour to cope and release stress. 

3. Motivation to quit smoking

A range of motivators to quit smoking were described by participants.  Overall, 

motivators were classified into five categories: negative and unpleasant effects of 

smoking; health reasons; improved life and mortality; money and family; and friends.  

While participants were familiar with a wide variety of negative aspects related to, and 
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resulting from smoking, the health effects identified were short-term health effects and 

were done so with a level of humour associated with them.  The following excerpt 

describes a dialogue about the unpleasant short-term health effects of smoking:

Respondent B “you don’t want those yucky toes”

Respondent C “yeah they are yuck”

Respondent D “it’s called gangrene [laughter] and your toes fall off”

Respondent B “[laughter] ooohhhh, that’s so yuck, especially your toes 

[laughter]”

Respondent E “it gives you halsis”

Respondent F “what’s that?”

Respondent E “I don’t know, it’s what my mum says I’ll get”

“[laughter]”

Respondent E “miss, what’s halsis?”

Researcher (SP) “I’m not sure…do you mean halitosis?”

Respondent E “yeah, that [laughter]”

Respondent F “true…is it real? [Laughter]”

Respondent E “you feel paru…your mouth and teeth feel yuck… and it makes 

your hair crusty”

Respondent D “[laughter] your hair?”

Respondent E “yeah, that’s what… always tells me… my hair stinks [laughter]”

Respondents were also asked to identify which motivators to quit were most relevant to 

them, individually.  One theme that emerged strongly was the need to strive for a better 

life.  Written descriptions included “to not follow the path my mum is walking on”; 

“save younger generation from starting to smoke”; “to achieve the things our parents 

didn’t get a chance to”; “so our children in the future won’t follow”; “to prove there’s a 



306

better life out there than smoking”; “to save your tribe – mana wahine9”; “might not be 

able to reach your dreams with smoking habits on your mind all the time”.  

4. Quitting smoking

Two clear (and overlapping) themes emerged from participants’ discussions on quit 

attempts.  These included common triggers to relapse and how the transition from 

school and home contributed to relapse.  At school, the participants reported being 

occupied by routines and the various demands of their school day.  They described 

themselves as being too busy to have time to smoke and/or think about smoking.  

However, being bored and seeing other people smoke, or smelling cigarette smoke in 

particular, would set off cravings to smoke, regardless of where they were.  Moreover, 

each of the girls explicitly identified difficulty in staying quit when at home due to the 

change in routine and environment.  The following two excerpts describe how going 

home and particularly how family and friends at home contribute to, and are key 

triggers, for craving and relapse.

Respondent A “It’s easier to stay quit at school because you’ve got stuff to 

do…and cos of motivations”

Respondent D “yeah…we have to think about how we are going to fit those and 

that time in.  Because you have so much going on you forget, you 

have more things to focus on than smoking and quitting smoking”

Respondent B “I don’t smoke when I’m here, but when I go back home, it’s 

boom! Straight back into it [laughter]”

Respondent D “especially when all your family smokes, you don’t want to think 

about smoking, but when your family does [smoke] around 

you…”

                                               
9 The meaning of Mana Wahine may be defined as “strong female in control”.  
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Respondent C “yeah, cos mum and dad are smoking and they let me so it’s 

straight when I walk through the door it’s “wanna smoke?” 

because it’s hard to say no”

Respondent B “yeah, especially when all your mates smoke back home and then 

they offer it to you and you can’t say no… It’s hard because when 

I go back home… it’s in my face all the time and I’m surrounded 

and the smell and you know it’s really hard, you want to give up 

but you can’t… “

Researcher (SP) “If you said no would you feel pressure to smoke?”

Respondent B “I would never say no, but there is pressure because everyone

would have some [laughter] and everyone else in the room would 

have some [cigarettes]”

Respondent F “I started last year and it’s pretty hard, that’s why I have a 

smoke…but like whenever I saw someone else having a smoke, I 

knew I wanted it, when I smell it, I want it, when I’ve got nothing 

to do, I want it.”

Respondent C “it sets you off when you smell it [cigarette smoke]” 

Respondent F “It’s like cos my mum and dad smoke and my mum tries to quit, 

that’s what she says… whenever I’m around them, I feel like a 

smoke.”  

5. Use of cessation support and services

A general lack of knowledge around smoking cessation services and support available 

to help with quitting smoking was apparent.  When asked to generate a list of support 

and/or services available to help them quit smoking, the Quitline, helpline, local 

council10, drug counsellor (different to a school counsellor), and youth services were 

identified.  Two common themes were identified when asked about each of the services: 

                                               
10 Note that this was a misperception.
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lack of relevance and perceived ineffectiveness of each service.  The lack of relevance to 

these participants is described in the excerpt below:

Respondent D “… there are these services that, they help youth.  There’s this 

place called waves11.  I don’t go there because I’m not, they’re not, I’m not, well okay 

they’re bums, alright, they’re bums who go there and I’m not a bum… it’s for like, under 

18 year olds and they feed you and stuff and let you go on computer, and give you free 

health stuff, I don’t know, just health stuff and medicine and they have docs and nurses 

and stuff, and, I think that’s good.”

For two of the respondents, seeing a youth (drug and alcohol) counsellor was a 

condition for returning to school.  However, neither respondent felt as if the counsellor 

was helpful, nor did they feel as if they needed to continue seeing them. 

Respondent B “One of my conditions to come back here [to school] was to see a 

drug and stuff, youth…person.”

Respondent D “yeah, me too”

Respondent B “she was like… just like a normal counsellor and stuff, like… she 

gave me heaps of papers.”  

Researcher (SP) “Did you read them?” 

Respondent B “Yeah but can’t remember [laughter].  She didn’t really talk to me 

about stuff, she just gave me the papers, and then we just talked about, you know… 

problems”

Respondent D “yeah, but like cos I don’t smoke weed12 anymore so I don’t see 

the point in going to her”

Respondents did not know what NRT was.  However, when identified as being patches 

or gum, three respondents identified having used them before.  No one knew that 

                                               
11 Waves is a youth health service funded by the New Zealand Ministry of Health, providing 

health services, peer and youth support services and recreational programmes in a setting 
near where the school was based.

12 Weed is a reference for cannabis
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nicotine lozenges were also available as a subsidised option.  Overall, respondents cited 

previous experiences with patches and gum as being unpleasant and there was general 

consensus that they did not work.  

Researcher (SP) “What about NRT, has anyone ever talked to you about NRT?”

Respondents (all) “What’s that?”

Researcher (SP) “it’s like gum and patches and lozenges”

Respondents (all) “lozenges…lozenges as well?”

Respondent B “ooh yes [laugh] they make you dizzy”

Respondent A “Yes… I’ve tried heaps of times.  It’s yuck…and you think this is 

yuck, you just want to have a smoke”

Respondent B“yeah you just wanna have a smoke”

Respondent F “they don’t work… you just keep smoking”

Despite two of the respondents having previously used the Quitline, none of the 

respondents knew that the Quitline also provided other services such as SMS texting or 

blogs.  Telephone help-lines were generally reported as being difficult to access during 

school time due to not having the time to use phones (mobile and landlines) for a phone 

call.  The SMS option appeared to be attractive for all the girls, however not having 

mobile phones allowed during school time was identified as a barrier.

All the participants identified having cell phones, with two participants identifying that 

they had two phones, one with Vodafone and one with Telecom in order to capitalise on 

free texts to friends on each network.  The girls noted that the school had very good 

internet access during and after school hours.  Girls had set times on the weekend when 

they could use the internet, often coinciding with availability of supervision in the room.  
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Discussion

This exploratory study sought to gain methodological insights into conducting research 

with Māori youth, using female Māori youth as a starting point, to explore information 

gaps highlighted in previous chapters, through qualitative research methods.  In 

particular, this exploratory study sought to gain insights into how data gained from 

qualitative methods can complement quantitative data amongst this group in order to 

provide some groundwork for further extension of this research.  

Supplementary information to address information gaps

Information gaps highlighted in the quantitative chapters included the need to gain 

insights around wider, contextual factors that influence smoking cessation behaviour, 

including motivations to quit and the use of smoking cessation services among youth, 

particularly Māori youth, as a priority.  The data gained from the qualitative methods 

used in this study provide some insight into these information gaps.  However, as this 

study was designed to be a preliminary exploration of wider feasibility and logistics 

issues, including some exploration of key themes identified through quantitative 

methods, further research is needed to clarify certain observations, before conclusions 

may be drawn.  Some key points of note are discussed below.  

The qualitative data emphasise how contextual (and environmental) differences 

between school and home influence craving and relapse among young Māori females.  

Note that this emergent theme was outside the constructs outlined in the HBM and the 

TOPB.  When at school, the girls’ daily schedules are filled with school, sport, study and 

boarding chores from the beginning of the day, through to bedtime.  As a consequence, 

these girls reported being better able to stay quit when at school, compared to when at 

home.  Boredom and a break in routine were recognised as being likely contributing 

factors to relapsing when at home and smoking among family and friends at home were 

identified to be key triggers for relapse.  Furthermore, the girls in this study identified 

seeing and particularly smelling cigarettes to elicit cravings to smoke.  Returning home 
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to smoking friends and family set off these triggers and facilitated relapse among this 

group.  

This is an interesting finding and may suggest a need to address smoking among youth 

alongside wider whānau/families.  However, it is important to note that this research 

was conducted in a boarding school, with routines specific to this boarding school alone.  

It would be valuable to understand how routines in other schools (boarding and non-

boarding) and changes in day-to-day routines among youth in general, impact on quit 

attempts and ability to stay abstinent over longer durations of time.  Furthermore, it 

would be interesting to determine how salient familial and peer smoking are as triggers 

for relapse among youth.  Previous research has demonstrated some associations 

between parental and peer smoking with likelihood of smoking among youth 

(Fergusson & Lynskey, 1995; Gifford, 2003; Scragg, et al., 2003; Stanton & Silva, 1991); 

however, less information is available around how these factors influence relapse.  

The constructs of nicotine dependence and motivators to quit smoking identified by 

participants in this study were much in agreement with the literature reviewed around 

nicotine dependence and motivation to quit smoking (see Chapters 2 and 3).  Craving, 

loss of control over smoking and finding it difficult to quit smoking were all commonly 

reported elements of nicotine dependence among this group of participants, which may 

suggest that certain constructs of nicotine dependence are being experienced by some 

youth.  Moreover, motivators to quit smoking identified by this group fell into similar 

categories to those identified by youth and adults in the literature review for this thesis, 

with the exception of one.  

A unique motivator identified by this group was the need to strive for a better life, 

whereby several participants identified motivators such as to not wanting to follow the 

path their parents were on, recognising a need to save their children from smoking and 

to get the chances their parents didn’t etc.  This motivator may be particularly salient 

among this group due to the high smoking prevalence among Māori, thereby 

recognising a need to prevent future generations from smoking.  Additionally, it may 
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reflect unique cultural values recognised among Māori, such as placing more value on 

collective relationships (Metge, 1995).  Alternatively, identification of this motivator may 

have been influenced by mass media campaigns such as “It’s about whānau”, a mass 

media campaign focussed at Māori, which was effective at stimulating quit attempts and 

calls to the Quitline (Grigg, et al., 2008).  Numerous health messages and delivery of 

these messages are currently focussed towards Māori, being a priority audience, and it is 

likely that exposure to health messages such as these and pictorial health warnings 

influenced what was reported in this study.  This is further supported by some of the 

health effects noted by participants, such as gangrene, which is unlikely to be taught 

through current school curricula.  However, the ability to tease information about actual 

knowledge from what students have been exposed to and/or have been told may 

require different research methods and is a limitation of this work.

Lack of knowledge and awareness of available cessation support services for youth were 

suggested as key barriers to not using cessation support and services among this group.  

The girls in this group knew very little about available services and support for them to 

use.  Furthermore, they knew very little about the effectiveness of some of these tools, 

for example NRT.  This finding is in line with preliminary New Zealand specific 

findings from recent focus groups that investigated smoking behaviour and use of 

cessation services among Māori (Glover, Nosa, Watson, Paynter, et al., 2010).  Through 

their own experiences with patches and gum, the participants surmised that the NRT 

didn’t work because they did not stop them smoking.  There are two points to note here.  

The first is that information gained from speaking to the school nurse and the iwi health 

provider identified that they were not on site daily, nor were they able to hand out NRT 

for the week to individual girls.  Therefore, it is unlikely that NRT was available to the 

students on a daily basis and consequently, it is likely that the medication was not used 

properly.  These are school enforced restrictions on the use of NRT and could be 

addressed through policy changes at the school.  Secondly, the language that these girls 

used to describe their experiences with NRT “they don’t work…you just keep smoking” 

demonstrates an expectation that use of the NRT would stop them from smoking, as 

opposed to reducing withdrawal symptoms to help them to remain quit.  These issues 
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could be addressed through provision of education about available support products 

and services, their utility, effectiveness, and how to use products like NRT properly for 

maximum benefit.  

The New Zealand smoking cessation guidelines recommend that NRT is delivered with 

counselling, with increasing levels of counselling (duration and frequency) associated 

with successful long-term quitting outcomes (Ministry of Health, 2007b).  Findings from 

this particular study, suggest that the provision of cessation services and support for the 

girls attending this school was not optimally configured and could be improved to 

ensure maximum benefit for those making quit attempts at the school.  

Conducting research among Māori 

One of the objectives of this study was to investigate feasibility and logistical issues with 

conducting research among Māori youth.  Māori female youth in a school setting were 

used as a convenience sample to begin preliminary exploration of this objective.  The 

findings highlight two key points.  Firstly, an appropriate engagement process, led by a 

senior and well respected Māori member of the wider whānau, following cultural 

protocol is likely to be critical, and secondly, conducting research in schools is subject to 

a variety of challenges, despite school support.  

While an engagement process is required for all researchers, a formal process following 

cultural protocol is especially relevant for non-Māori external researchers, in order to 

develop and conduct research among Māori youth and adults.  This will likely be a 

lengthy engagement process and researchers should be aware that this is a significant 

investment (time-wise) to make in order to gain access to participants and their 

information.  It is important to reflect on the significance of this engagement process, in 

that it benefits all participants in the research and allows time for rapport and familiarity 

to be developed.  These are important components of any qualitative research, whether 

it is based on Western (mainstream) or indigenous frameworks.  Among Māori the 

lengthy engagement process builds trust and enables important contextual information 

to be passed on to the researcher, in this example, the values held by the school and 
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students, the history of smoking and smoking programmes at the school and the 

recognition that many of these girls come from low socio-economic communities and 

return to them at term end.  These were important contextual factors to be cognisant of 

when collecting and interpreting the information gained from the focus groups.  

Traditionally, Māori as a culture rely strongly on oral transmission of information and 

face-to-face meetings, compared to European culture.  This is more than a formality and 

is an effective way for research to be appropriately and respectfully conducted with this 

ethnic group.  Furthermore, the oral transmission of information can be a relatively 

inclusive approach, enabling all research participants to potentially be involved in 

setting the overall agenda, though this can be a problematic approach, if some speakers 

dominate the overall conversation.  The significance of this is that each then is more 

likely to have  a vested interest in the outcome of the research to use the information 

gained in a way that benefits themselves and their wider community and is commonly 

referred to as empowerment research (Tsey, Wilson, Haswell-Elkins, Whiteside, et al., 

2007).  In a school setting, this builds camaraderie and peer support, by involving senior 

student leaders, who are viewed as role models at the school, and who are able to 

provide guidance and support to other students.

On reflection, ideally knowing or engaging a senior member of the whānau among 

whom a researcher may wish to conduct research with is critical.  As the research 

outlined in this chapter was partly instigated by the school, it is difficult to determine 

how easily a non-Māori researcher without the support of a senior member of the 

whānau (or co-researcher who was Māori) would be able to engage with kaumatua, in 

the first instance.  It may take longer, for example, to confirm an initial meeting, and the 

engagement process may take longer overall, due to not having a formal introduction 

and positive reference to begin with.  Future research with Māori communities and 

among Māori youth needs to consider these difficulties in initial engagement in order to 

conduct appropriate and respectful research involving Māori.  Additionally, future 

researchers should consider the level of organisational time effort and preparation 

involved to proceed with research among these communities against information that 
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may be acquired more easily through other channels, such as recruitment through 

national population-level surveys.  A collaborative approach with researchers who have 

experience in, and are confident with, kaupapa research is recommended.

The second point to note was the logistical difficulties around conducting research in 

schools.  While this school was supportive of the research in nature, there were several 

things that occurred, outside the researcher’s control that impacted on the overall 

research.  Firstly, schools are extraordinarily busy places and conducting research in 

addition to other initiatives occurring in the school, is an added burden to the school 

and its resources.  Some examples in this particular study included a new principal 

being appointed and reduced number of agreed focus groups due to schedule conflicts 

and time constraints.  These factors highlight the need for research being conducted in 

schools to be flexible in time frames and agreed outputs.  As research in schools relies on 

the schools good will and time, these delays are uncontrollable by the researcher and 

should be allowed for in planning phases.  

Additional insights requiring further investigation

As this chapter sought to provide some groundwork for future research to extend on, 

there are four points of note that could benefit from further exploration through further 

research, not necessarily restricted to qualitative methods.  Firstly, there is a need to 

conduct research among wider Māori youth to explore how factors such as routines, 

day-to-day schedules, peer and familial smoking, and the role of the school impacts on 

smoking initiation, quitting behaviour and relapse.  Secondly, further investigation 

around the motivator “to strive for a better life” is needed among Māori and non-Māori 

youth.  This is a relatively unique motivator to quit and was not commonly identified in 

the review of the current literature (see Chapter 3) yet was identified by almost all the 

participants in this study.  

As discussed above, this may be a more salient motivator among Māori due to high 

smoking rates among this population, and therefore higher likelihood that a Māori 

parent smokes.  Furthermore, it may be a more salient indicator for Māori women, who 



316

may be more sensitive to messages about protecting children, compared to Māori males, 

and may indicate some gender specificity.  Alternatively, this motivator may have been 

subject to group processes, in that while not all girls self-generated this as an individual 

motivator to quit, they recognised it to be an important indicator while discussing it as a 

group.  This may have, in part, been influenced by exposure to media focussed towards 

Māori, such as “It’s about Whānau” campaign (Grigg, et al., 2008).  Further research is 

required to delineate whether this is a motivator specific to this particular group of girls, 

to Māori females, or to Māori in general, as it has potential to be further developed as a 

culturally specific message to encourage quit attempts among relevant groups.

Thirdly, the lack of knowledge around cessation support and services needs to be better 

addressed among this age group.  It is unlikely, that lack of knowledge around cessation 

support and services applies specifically to Māori youth only, though further research is 

required to confirm this.  However, further research is needed around how barriers such 

as knowledge and awareness may be addressed to make use of cessation support and 

services more relevant (and attractive) to youth.  For instance, SMS options were 

indicated as being appealing options for cessation among this age group and could be 

further explored, along with web-based online options.  However, participants in this 

study identified that options such as SMS may be difficult to use during the day, due to 

restrictions on cell phone use during class, which may limit how support is delivered to 

this group during the day.  Furthermore, there is evidence to indicate that web-based 

services and support may be more cost-effective and more appealing to younger age 

groups given varying motivations to quit (An, Betzner, Schillo, Luxenberg, et al., 2010)

and will be discussed further in Chapter 9.

Research with a wide range of groups, including Māori and non-Māori, female and 

male, youth and young adults, should enable wider information to be gained so that 

appropriate messages and relevant education, through appealing delivery mechanisms 

may be provided to make quitting smoking more appealing to youth.  Furthermore, 

relevant education should be provided in order to encourage youth to make optimal 

quitting attempts, thereby increasing their chances of quitting long-term.  
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Implications

The implications of this chapter have been outlined throughout the discussion section.  

However, briefly, further research using this exploratory study as a preliminary 

foundation is required to expand on the findings discussed here.  Future research needs 

to broaden this preliminary foundation by incorporating research on a wider group of 

Māori female youth and male Māori youth and young adults, initially, and then 

expanding to include non-Māori female youth and male youth and young adults.  

It is perhaps worthwhile to describe how qualitative methods employed by this study 

were able to provide greater detail around certain areas, highlighted by the quantitative 

chapters in this thesis.  Primarily, use of qualitative methodologies enabled a culturally 

distinct motivator to quit smoking to be identified amongst this age group.  Further 

research is required to explore this motivator and the relative importance of this 

motivator given that just one focus group was undertaken.  However, it is important to 

note that the interactive discussion through use of a focus group and group work, 

facilitated identification of this motivator.  Furthermore, this observation highlights (to 

an extent) the significance of collecting information face-to-face when researching Māori 

health issues, in order to capture wider culturally relevant, contextual and behavioural 

information from Māori.  However, as alluded to above, qualitative methods are time 

and resource intensive and electing to use these methods should demonstrate clearly 

benefits over electing to use other methods to collect data.  These observations, though 

preliminary, suggest that using qualitative methods to gain data from culturally distinct 

groups, such as Māori have certain advantages over other methods and should be 

considered nonetheless.
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Conclusions

This chapter sought to gain methodological insights into conducting research with 

Māori youth, using female Māori youth as a starting point, to explore information gaps 

highlighted in previous chapters, through qualitative research methods.  While findings 

from this chapter were based on a very specific sample of individuals, it should not be 

ignored that these individuals are part of a very high priority, at-risk audience, and 

draws focus to marginalised New Zealand populations.  While findings from the focus 

group provided some complementary information to inform gaps highlighted in this 

thesis, further research is required to broaden information gained from a wider youth 

audience and improve generalisability to New Zealand youth.  This chapter provides 

some indication of specific information areas that could be extended on, highlighting 

areas where further information is required in order to inform how youth can be better 

supported to quit smoking for effectively.  Furthermore, this chapter provides an 

overview of how appropriate and acceptable research can be conducted among Māori 

youth, by a non-Māori researcher, highlighting key feasibility and logistical issues.  

Future research and researchers should continue to be cognisant of cultural factors and 

protocol associated with conducting research among Māori, and should consider the use 

of qualitative research among this ethnic group as a culturally appropriate means for 

collecting data. While out of the scope for this thesis, conducting such research in 

partnership with co-researchers who are Māori, or who have experience with 

conducting kaupapa Māori research, would seem to be optimal.
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Chapter 9 – Discussion

The overall aim of this thesis was to study the epidemiology of youth smoking and 

youth smoking cessation in New Zealand, relative to adults, using robust data sources, 

so as to determine whether there is a need to consider development of smoking 

cessation policy and/or a strategy specifically for youth.  Seven research questions were 

posed in the introduction of this thesis, as follows:

1. Is youth smoking a public health problem in New Zealand?

2. Do youth have dependence on nicotine?

3. Do youth demonstrate motivation to quit smoking?

4. Do New Zealand youth make attempts to quit smoking?

5. What services and support do New Zealand youth use to quit smoking, and do they 

work?

6. What further insights are needed to progress current understanding of smoking 

cessation among New Zealand youth?

7. For all the questions outlined above, what are the differences between Māori and 

non-Māori?

This chapter summarises findings from the preceding chapters, in relation to the 

research questions outlined above, and outlines research and policy implications, along 

with overall thesis conclusions and recommendations.  

Summary of Findings

Is youth smoking a public health problem in New Zealand?

Findings from this research present evidence that youth smoking is a public health 

problem in New Zealand insomuch as it is among adults.  Study one (Chapter 5) used 

the Census of New Zealand Population and Dwellings 1996 and 2006, to investigate in 

detail, temporal trends among regular, ex-regular and never-regular smoker prevalence 

in New Zealand, between 1996 and 2006.  Findings highlighted comparable regular 
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smoker prevalence between youth and adults, with the highest prevalence in any age 

group observed among young adults.  There was evidence that a large proportion of 

smoking uptake (in the form of becoming a regular smoker) occurred among youth, 

particularly between 16-20 years, with little change observed between 1996 and 2006.  

Differential changes were also observed between male and female young adults between 

1996 and 2006 (see Table 25), whereby the prevalence of smoking among female young 

adults decreased significantly between 1996 and 2006 compared to male young adults.  

Ongoing disparities in age of smoking initiation and regular smoker prevalence between 

Māori and non-Māori youth were evident across all age groups.

Findings from Study one highlighted a critical period for smoking uptake between 16 

and 20 years.  This is thought to account for the high smoking prevalence observed 

amongst young adults in New Zealand, with aging cohorts.  While patterns of uptake 

were similar among Māori compared to non-Māori youth, such that large relative 

increases in regular smoker prevalence were observed between 16 and 20 years among 

both ethnic groups, the much higher smoking prevalence by 15 years among Māori 

suggests that substantial initiation of smoking occurs before 15 years among Māori.  

However, the average age that Māori youth initiate smoking was unable to be derived 

from the current analyses.  

Observations that the majority of smoking uptake occurred between 16 and 20 between 

1996 and 2006, provides a basis for review of current smoking prevention initiatives.  

These findings suggest that increased attention to prevention in this age group and 

possible extension of prevention efforts to include young adults is needed.  Furthermore, 

differential changes in smoking uptake between ages 18 and 22 years among males 

compared to females, highlights that clearer evidence of these changes is required to 

inform whether prevention initiatives should be steered differently across a age bands

for males (16 to 22 years) and females (16 to 20 years).  However, in reality, partitioning 

preventive interventions as finely as this to address differences in smoking uptake by 

age, gender and ethnic group could be difficult.  Therefore it may be more efficient to 

implement national population-wide interventions to capture all youth from an early 
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age.  Such development of population level interventions should consider the findings 

presented in this thesis and ensure that they effectively focus on Māori youth earlier 

than 15 years, and extend to target young adults. 

To appropriately review initiatives for Māori youth, there is a need to gain further 

information about smoking initiation across younger age groups (under-15 years).  This 

would inform how prevention initiatives could better be focussed towards this ethnic 

group.  While Māori are a priority population across all tobacco control policy and 

initiatives, the evidence presented in this research demonstrated little change, in terms 

of regular smoker, never-regular smoker and ex-regular smoker prevalence, occurring 

between 1996 and 2006, within this ethnic group.  Furthermore, these minimal changes 

were noted across all age groups.  This warrants review of approaches towards Māori as 

a whole population, including all age groups, to improve future prevention and 

cessation promotion efforts in order to have greater impact at reducing early smoking 

uptake and overall smoking prevalence among Māori.

Findings from Study one highlighted minimal changes in ex-regular smoker prevalence 

in New Zealand overall, between 1996 and 2006.  Compared to adults, the ratio of ex-

regular to regular smokers was significantly lower among male and female, youth and

young adults, in 1996 and 2006.  While findings suggest that smoking cessation occurred 

less commonly among youth and young adults during this time, they should be 

interpreted cautiously.  Firstly, the data are cross-sectional and uses regular to ex-

regular smoker ratios as a crude indicator of population level quitting relative to 

continuing smokers among youth, young adults and adults.  Among older adults, 

quitting may have occurred a long time ago, and therefore these ratios do not provide an 

accurate representation of current cessation rates among adult, relative to younger age 

groups.  However, the prevalence of ex-regular smokers among youth and young adults 

were low overall in 1996 and 2006, with little change during this time.  This highlights a 

gap in cessation amongst this wider age group.  
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While this thesis attempted to explore these gaps to an extent, it should be noted that 

these findings were observed over a duration of 10 years, whereby significant changes in 

policy occurred, as outlined in Chapter 1.  Therefore any review of cessation policy 

should carefully consider the extent to which initiatives that occurred between 1996 and 

2006 (detailed in Chapter 1) impacted on youth, young adult and adult age groups at an 

individual and at population level to inform how future policy could improve these 

areas.

Additionally, future work in this area could specifically investigate trends among youth 

and young adults (along with general population level trends) in response to more 

recent changes in the New Zealand tobacco environment, such as tax increases.  

Interventions like recent tax increases in New Zealand are likely to impact on all age 

groups, including youth and young adults.  Therefore it would be informative to 

understand whether, and the extent to which, these changes have an impact on uptake 

of smoking and/or increased cessation among younger age groups, compared to older 

age groups.  

Do youth have dependence on nicotine?

Findings from this research demonstrate that youth have dependence on nicotine; 

however features of nicotine dependence appear to be experienced differently among 

youth compared to adults.  Nicotine dependence among youth was investigated in this 

thesis by reviewing literature on youth nicotine dependence, from 2000 onwards 

(Chapter 2); in Study two, using data from the New Zealand Tobacco Use Survey 2006 

(Chapter 6); and in Study four, using qualitative research methods to explore cessation 

behaviour among a discrete group of Māori female youth (Chapter 8).  Findings from 

these chapters highlighted that measurement of levels of nicotine dependence and its 

features was strongly influenced by the instruments used; that multiple pathways for 

onset of nicotine dependence among youth exist and are not yet properly understood; 

and that certain features of nicotine dependence appear to be more commonly 



323

experienced and varied across levels of severity, than others, among youth, compared to 

young adult and adults.  

Measuring features of nicotine dependence and severity was strongly influenced by the 

instrument used to measure the overall concept.  This finding was noted in the review of 

literature and in analyses of New Zealand specific data, providing further support that 

adult-derived tools for assessing nicotine dependence are not sensitive to capturing 

certain constructs of nicotine dependence among youth, as previously noted in reviews 

of youth nicotine dependence (Colby, et al., 2000a; Colby, et al., 2000b; Shadel, et al., 

2000).  

Furthermore, nicotine dependence among youth has different facets. For instance, 

behavioural and contextual differences in youth smoking behaviour were noted among 

younger age groups, such as atypical smoking patterns and restrictions on smoking in 

the home (see Chapter 2). Differences such as these limit the ability to gauge level of 

dependence through use of certain adult-based instruments.  Moreover, while a number 

of instruments were specifically developed to measure the concept of nicotine 

dependence among youth since 2000, the lack of a gold-standard measure limits the 

ability to appropriately assess level of sensitivity to certain constructs among youth, via 

these instruments.  The lack of a gold-standard measure further limits the ability to 

compare features of nicotine dependence and level of severity between adult and youth 

age groups, via adult-based instruments.  Therefore such comparisons between adult 

and youth continue to be limited, the implications of which are discussed below.

Despite these limitations, certain features of nicotine dependence were reported more 

commonly among youth.  These features included craving, tolerance, withdrawal and 

impaired control.  Tolerance and craving, in particular, were noted to be identified 

across varying levels of nicotine dependence and at varying levels of smoking frequency 

and quantity.  These features were not explicitly assessed in the New Zealand literature,

limiting any New Zealand specific inferences to be made. However, these features were 

commonly reported by all focus group participants in Study four, suggesting that 
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features of dependence among youth in New Zealand share similarities to youth 

elsewhere.  It is important to note that findings from Study four are preliminary and 

these conclusions are drawn in conjunction with the other findings from this overall 

research.  Moreover, in reviewing the literature around youth nicotine dependence, 

certain features of dependence were posited as being experienced as early (or 

developing) indicators of nicotine dependence.  Further research to explore these 

features in relation to the development and establishment of nicotine dependence could 

be useful to better understand the onset and development of nicotine dependence, as a 

concept, and individual features of nicotine dependence, among youth.  

Understanding the conceptual nature of nicotine dependence among youth has 

implications on how cessation support and/or initiatives may be developed for youth to 

address these features effectively.  As craving, tolerance, withdrawal symptoms and 

impaired control were more commonly identified features of nicotine dependence

among youth, development of youth specific cessation approaches could focus on 

addressing these features.  For instance, initiatives that develop self-efficacy skills 

through role playing could provide youth with skills to help them cope, and gain better 

control over cravings in certain situations, and should be investigated further for 

relevance and effectiveness among this age group.  Psycho-social interventions and 

interventions that use cognitive behaviour techniques, such as building self-efficacy 

skills have demonstrated some, though small, efficacy for achieving smoking abstinence 

among youth (Grimshaw & Stanton, 2006).  However, research investigating these 

interventions among youth has been underpowered, with short durations of follow-up, 

limiting the extent to which conclusions around efficacy can be drawn.  

New Zealand specific research on nicotine dependence among youth could add some 

value to further understanding differences in whether nicotine dependence is

experienced differently between Māori and non-Māori youth.  Four New Zealand 

specific studies were reviewed in the overall literature in total.  However, these studies 

did not fully address differences in experiences of nicotine dependence between Māori 

and non-Māori. Some focussed research could add valuable contextual information to 
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the overall body of New Zealand-specific evidence, such as differences in dependence 

between people who smoke roll-your-own versus manufactured cigarettes.  Information 

such as this would be particularly pertinent, given the high use of roll-your-own 

cigarettes in New Zealand.  These investigations should consider cultural differences in 

understanding and definition of nicotine dependence concepts and how these impact on 

overall assessment of nicotine dependence.  Findings from any such investigation would 

be informative for all Māori, and should not be focussed on one age group in particular, 

as findings could have important implications for the treatment of nicotine dependence 

among this ethnic group.

Do youth demonstrate motivation to quit smoking?

Findings from this research provide some evidence that youth demonstrate motivation 

to quit smoking, based on the findings of studies reviewed in the literature, and from

Studies two and four in this thesis.  Motivation to quit smoking was investigated in this 

thesis by reviewing literature around motivation to quit smoking among youth (Chapter 

3); in Study two, using data from the New Zealand Tobacco Use Survey 2006 (Chapter 

6); and in Study four, using qualitative research methods to explore cessation behaviour 

among Māori female youth. 

Overall findings highlighted that youth were less likely to report motivation to quit 

smoking compared to adults (see Table 55).  However, this finding should be interpreted 

cautiously, due to differences in the conceptual understanding and experience of 

motivation to quit among youth, compared to adults, which are not currently well 

understood.  Additionally, the majority of evidence on assessing levels of motivation to 

quit smoking was based on the trans-theoretical model – an adult-derived model, 

limitations of which were discussed in detail in Chapter 3.  Furthermore, there is no 

gold-standard measure for assessing motivation to quit smoking.  This limits the ability 

to assess the sensitivity of this concept, comparing youth to adults, using adult-derived 

instruments.  As noted above, the lack of a gold-standard measure which is equally 
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valid as a measure of motivation to quit in adults and youth, for concepts such as 

nicotine dependence and motivation to quit smoking limits research in this field.

However, despite limitations in measurement instruments, youth reported motivation to 

quit smoking (to an extent), and similarities in specific motivators to quit smoking 

between youth and adults were found.  Motivators to quit smoking among adults and 

youth generally fit into three categories, including health, financial cost and social 

influence information domains.  This was found in the review of international evidence 

and in New Zealand specific analyses, indicating that certain motivators to quit smoking 

appear to be commonly described.  However, youth more commonly identified 

motivators related to athletic performance and aesthetic factors, compared to adults, 

indicating the presence or increased relevance of youth-specific motivators to quit.  

These motivators could be capitalised on and emphasised as key messages within 

cessation approaches, educational material and marketing media to encourage quit 

attempts among younger age groups.  Development of youth specific motivators for use 

in pictorial health warnings was suggested as one potential application in Chapter 3.

Some gender and ethnic differences were noted in relation to motivators to quit smoking 

identified among youth.  For instance, females were more likely to identify aesthetic 

related motivators to quit, while males were more likely to identify athletic performance 

related motivators, providing some direction for targeting of certain messages, by 

gender.  The need to strive for a better life was identified as a motivator to quit smoking 

by adolescent Māori females in Study four (Chapter 8), which may be a particularly 

salient motivator to quit smoking among Māori, and this preliminary finding should be 

further explored.  Further research around whether this motivator is a culturally distinct 

motivator to quit smoking could inform development of culturally relevant messages for 

young Māori females, to encourage them to quit smoking, as discussed in Chapter 8. 

New Zealand specific findings from Study two provided some evidence to indicate that 

motivation to quit may not be as clear an indicator for nicotine dependence or future 

quit attempts, among youth, as it is for young adults and adults.  This finding is further 
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supported by the review of literature (Chapter 3) where some studies found some 

association between motivation to quit smoking and nicotine dependence, while others 

found no association.  Furthermore, the review of literature in Chapter 3 indicated that 

arbitrary time frames assigned by adult-derived models such as stages of change, may 

not be entirely relevant among youth.  This limitation has been previously discussed in 

international adult literature (West, 2004).  Collectively, these findings suggest that 

certain motivators to quit may stimulate and/or encourage quit attempts; however, 

these motivators may be less associated with factors such as nicotine dependence and 

planned quit attempts among youth, which may be problematic from a treatment 

perspective. The implications of this will be discussed further below.  

Do youth make attempts to quit smoking?

Findings from this research provide New Zealand specific evidence that youth make 

attempts to quit smoking. However, youth (and young adults) were significantly less 

likely than adults to make attempts to quit smoking (see Table 58).  Quit attempts 

among youth were investigated in this thesis in Study two, using data from the New 

Zealand Tobacco Use Survey 2006 (Chapter 6); and to an extent in Studies three and 

four, using data from the New Zealand Quitline (Chapter 7) and qualitative research 

methods to explore cessation behaviour among a discrete group of Māori female youth 

(Chapter 8), respectively.  Overall findings suggest that youth make multiple quit 

attempts of shorter duration (less than one week) compared to adults, with no 

differences in frequency of quit attempts noted between Māori and non-Māori youth; 

and that lower levels of nicotine dependence were significantly associated with 

likelihood of making quit attempts among youth, but not among young adults and 

adults.

The significantly lower percentage of quit attempts made by youth and young adults, 

provides some explanation for why the prevalence of ex-regular smokers among youth 

and young adults was noted to be significantly lower than adults (see Table 31).  

Furthermore, these findings indicate quitting behaviour among youth in particular, to be 
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different compared to young adults and adults, by way of making greater numbers of 

quit attempts, of shorter duration.  These findings are in line with international evidence 

on youth quitting behaviour.  Unfortunately, analyses by self-reported duration of quit 

attempts were unable to be conducted comparing Māori to non-Māori due to low 

sample numbers; however, no differences in the frequency of quit attempts were noted 

between these ethnic groups.  

Findings from Study two indicated that among youth, level of nicotine dependence was 

not associated with motivation to quit smoking, but was clearly associated with making 

quit attempts.  In contrast, among young adults and adults, the level of nicotine 

dependence was clearly associated with motivation to quit smoking, but not with 

making quit attempts.  As alluded to above, these findings suggest that factors like 

motivation to quit smoking are less likely to be mediating factors for quitting behaviour 

among youth and measuring motivation to quit smoking amongst this age group, and 

may be less valuable than measuring factors like nicotine dependence.  This is further 

supported by findings demonstrating significant differences in motivation to quit 

between Māori and non-Māori youth but not in number of quit attempts.  Furthermore, 

these findings suggest that factors like nicotine dependence and motivation to quit 

smoking play different roles in driving quit attempts among youth, compared to young 

adults and adults.  Adults may be more likely to plan a quit attempt, regardless of level 

of nicotine dependence, and prepare ahead of time before making a quit attempts.  In 

comparison, youth may be more prone to making instantaneous, unprepared decisions 

to quit smoking and may be less likely to plan and prepare to quit smoking beforehand 

(Mermelstein, 2003; Stanton, et al., 1996).

These observations have important implications for treatment services that use 

motivation to quit smoking as an assessment factor to determine treatment protocols.  

For instance, the New Zealand Quitline assesses motivation to quit smoking, using the 

trans-theoretical model, as part of its overall assessment of nicotine dependence, which 

contributes to how treatment and support services are provided to callers.  As such, any 

treatment regime stemming from this assessment would be more likely to benefit adults, 
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compared to youth (and young adults), if youth were less likely to receive treatment to 

quit smoking due to indicating lower levels of motivation, compared to young adults 

and adults.  

The trans-theoretical model is a widely used model for developing treatment strategies 

to encourage behaviour change.  However, similar to several other theoretical models 

outlined in this research, this is an adult-derived tool, and certain conceptual features, 

such as the assignment of arbitrary time frames, may be less applicable to youth, 

compared to adult and young adult age groups.  Yet, treatment approaches using the 

trans-theoretical model as their theoretical basis have demonstrated some success when 

motivational interviewing techniques have been used as a method of treatment (Gervais, 

O'Loughlin, Dugas, Eisenberg, et al., 2007; Grimshaw & Stanton, 2006).  The limitations 

of the trans-theoretical model were noted in detail, in Chapter 3.  These findings suggest 

that while elements of motivation, as a concept, may be useful to inform how treatment 

regimes may be developed and used for youth, certain elements of these adult-based 

models should be used carefully, particularly around assessment, whereby evidence 

around the applicability of these concepts for youth is mixed.

The findings discussed here provide some support for gathering further information 

around the conceptual nature of motivation, particularly around identifying which 

features are qualitatively distinct in an operational sense, among youth compared to 

adults, in order to inform how adult-based tools may be usefully applied among youth 

to develop appropriate treatment regimes.  However, these findings also highlight that 

tools assessing motivation to quit smoking should be used cautiously, especially when 

used solely as an indicator to determine whether treatment should be provided.  

What services and support do New Zealand youth use to quit smoking and 
do they work?

Findings from this research indicate that rates of Quitline utilisation at population level

were largely comparable between youth (and young adults) and adults (See Table 65).  
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However, rates of Quitline utilisation at population level among Māori youth were half 

that of non-Māori youth.  Utilisation of services and support to quit smoking among 

youth was investigated in Study three, using data from the New Zealand Quitline 

(Chapter 7); briefly in Studies two and four, using data from the New Zealand Tobacco 

Use Survey 2006 (Chapter 6); and using qualitative research methods to explore 

cessation behaviour among Māori female youth (Chapter 8).  Overall, findings provide 

New Zealand specific evidence to indicate comparable Quitline utilisation rates per 1000 

NZ regular smoking population between youth (and young adults) and adults between 

2006 and 2008; significant differences in rates of Quitline utilisation between Māori and 

non-Māori youth (and young adults); increasing use of the Quitline by youth callers

between 2006 and 2008; and that smokers who were issued with Quitcards from the 

Quitline service, redeemed Quitcards, and used all or some of their nicotine product, 

were more likely to achieve abstinence at 6-months.  

These findings indicate comparable use of the Quitline between youth and adults in 

New Zealand at population level.  This provides New Zealand specific evidence that 

youth and young adults have awareness of, and use the Quitline.  The Quitline is free of 

charge, and is widely advertised, including on television, radio, online advertising, bus 

shelter posters, and clear advertising of the Quitline phone number on cigarette packets.  

These approaches are likely to generate wider knowledge of this service, prompting 

youth and young adult callers to use the service.  Furthermore, evidence from Chapter 7 

highlighted increasing numbers of youth callers between 2007 and 2008, suggesting 

some value in exploring various age-appropriate delivery methods to attract younger 

audiences to use the SMS TXT2QUIT and the web-based services.  

However, significant differences in utilisation of the Quitline (at population level) were 

noted between Māori and non-Māori youth (and young adults).  The rate of Quitline 

callers per 1000 NZ regular smoker among Māori youth was half that of non-Māori

youth (and young adults).  This finding is important and highlights a need for further 

information to be gathered around barriers to utilisation of the Quitline service (and 

perhaps other cessation services, pending further research) among Māori youth.  



331

Preliminary findings from Study four (Chapter 8) suggest that lack of knowledge and 

awareness of available cessation support services could be key barriers to use among the

discrete group of Māori female youth studied.  These preliminary findings need to be 

expanded to ascertain further what specific barriers are amongst young Māori (under-15 

years) and older Māori youth (15 to 24 years), including investigating the importance of 

factors such as cost, access, knowledge, expectations of success and previous use.

It is important to note that the research presented in this thesis is based on one cessation 

service only.  As outlined in Chapter 1, only robust datasets that enabled comparisons 

between Māori and non-Māori to be made were chosen.  Therefore the research 

presented here does not capture utilisation any other cessation services available in New 

Zealand.  Better collection of utilisation data around other cessation services, such as 

regional drug and alcohol counselling, Youthline advice and support, iwi-health and 

online services could be useful to inform youth utilisation of these.  Any such 

investigations should consider differences in utilisation between Māori and non-Māori

youth.  

Online services may hold particular appeal among youth populations and should be 

further investigated.  However, research and development of online technologies for 

behaviour change initiatives are still in their infancy and while SMS TXT2QUIT services 

demonstrate some effectiveness for quitting smoking, the evidence around effectiveness 

for youth is limited (Bramley, Riddell, Whittaker, Corbett, et al., 2005; Whittaker, 

Borland, Bullen, Lin Ruey, et al., 2009; Whittaker, Maddison, McRobbie, Bullen, et al., 

2008).  

One noteworthy randomized controlled trial using SMS technology to provide cessation 

support to current smokers aged 16 years plus (Rodgers, Corbett, Bramley, Riddell, et 

al., 2005), provided some evidence for higher quit rates among those randomized to 

receive support via text messaging, compared to those who did not (relative risk = 2.20 

(95%CI = 1.79, 2.70).  Furthermore, slightly larger effect sizes were noted among youth 

(15-19 years) and young adults (20-24 years), compared to adults in this study, 
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providing some suggestion that this approach may be more effective (and potentially 

more appealing) among younger smokers.  However, participants were only assessed 

up to 24 weeks and so long-term quit rates were not measured.  Furthermore, self-

reported quit rates were verified with salivary cotinine measures in only 10% of 

participants, who were all based in major urban cities.  Differences between participants 

based in major urban cities compared to those who weren’t, were not accounted for in 

this study, and cannot be ruled out as a potential confounding factor for the quit rates 

observed. 

Furthermore, despite demonstrating appeal among young adults, these technologies 

appear to be more effective in the short-term and further research is required to gather 

information around the long-term effectiveness of these delivery mechanisms.  

Preliminary findings from study four provide further support for the appeal of SMS 

based technologies among youth age groups, though use of cell phones during school 

hours could be a problem due to school-based restrictions (see Chapter 8).  However, 

collectively these findings present a case for further research to be conducted in this 

area.

Findings from study three (Chapter 7) provide New Zealand specific evidence that 

among smokers who called the Quitline, those who were issued with Quitcards, 

redeemed Quitcards and used all or some nicotine product, were more likely than those 

who didn’t, to be abstinent from smoking at 6 months.  This is an important finding as it 

indicates a cumulative effect, in that, the more steps a smoker gets through, the more 

likely they are to quit successfully, after their initial call to the Quitline.  Adults who 

called the Quitline service were significantly more likely than youth and young adults to 

be quit at 6-month follow up.  Adults were also more likely to be issued Quitcards and 

were more likely to redeem Quitcards, compared to youth and young adults.  However, 

it is important to note that a sizeable proportion of adults also did not redeem Quitcards, 

once issued.  These findings hold important implications that are relevant for all age 

groups using the Quitline service to increase the effectiveness of each quit attempt, and 

will be discussed further below.
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What further insights are needed to progress understanding of cessation 
among New Zealand youth?

Several information gaps were highlighted throughout this research.  In particular, this 

research highlights the need to better understand smoking and cessation behaviour 

among Māori youth in order to inform review of current prevention initiatives and 

development of appropriate and effective cessation treatment and support options in 

New Zealand.  Study four sought to explore feasibility and logistical issues of 

conducting qualitative research with Māori youth to provide preliminary evidence for 

some information gaps raised in the literature review and Studies one to three.  Māori 

youth, in particular Māori females aged between 14 and 17 years, were the focus of this 

initial study due to the high smoking prevalence and early smoking initiation noted 

among this group.  

Numerous methodological insights were gained by conducting research amongst this 

specific group and setting, with two key points noted in particular.  Firstly, the need for 

an appropriate engagement process, led by a senior member of the community, 

following cultural protocol, was important to gain rapport with the school, school staff 

and students in order to conduct acceptable research with Māori.  Secondly, conducting 

research with (and within) schools in general, can be resource intensive and require a 

high level of commitments, with limited control over school based processes, despite the 

school being entirely supportive, in principle.  As research with schools relies heavily on 

goodwill, researchers need to plan carefully, with a certain degree of flexibility to allow 

for complete and acceptable research to be conducted.  The effort to organise one focus 

group was substantial, and though the information gained was useful (and informative), 

the information was exploratory and preliminary in nature, requiring more extensive 

research to elaborate on findings further.  Therefore, the value of conducting qualitative 

research over well planned (and implemented) quantitative research needs careful 

consideration, given demands on time.
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However, despite methodological constraints outlined above, some preliminary insights 

were gained through qualitative research with this group.  These included identification

of associations between changes in environment and relapse, identification of a potential 

culturally distinct motivator to quit smoking, wider contextual information about 

previous quit attempts and support received through the school and other avenues, 

potential appeal of SMS and online-based technologies to quit smoking among youth, 

and general limited knowledge about cessation services and support available to 

support quit attempts.  The identification of a possibly culturally distinct motivator “to 

strive for a better life” was discussed in detail in Chapter 8, and could have been 

identified for a number of reasons, including group processes and increased salience to 

messages such as the “It’s about whānau” campaign.  

Further research is required to understand whether this is indeed a culturally distinct 

motivator or whether this particular motivator was generated as a result of recalling 

previous mass media campaigns.  Distilling these findings further has implications on 

development of culturally specific motivators to quit smoking, which could be 

incorporated into current mass media campaigns, and/or social marketing messages to 

encourage quit attempts among Māori.  However, as discussed above, placing emphasis 

on motivation to quit (and motivators) for youth age groups should be carefully 

considered, given that motivation may not be as strong a strong mediating factor for 

making quit attempts among youth, compared to adults. 

Further findings suggested that this group had little knowledge about cessation support 

and services available to them to support quit attempts.  Moreover, this group 

demonstrated a general lack of understanding around the effectiveness of certain 

cessation products such as nicotine replacement therapy, and how these products work 

to reduce withdrawal symptoms, making it easier to quit smoking.  Further research 

among wider Māori and New Zealand youth and young adults is required to identify 

barriers to using cessation services and evidence based support during quit attempts, so 

that these may be better addressed among this age group.  Furthermore, cessation 

treatment and support specifically developed for youth and young adults, considering 
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age appropriate approaches and delivery mechanisms should be investigated to increase 

appeal and utilisation.  For instance, the use of SMS technology was identified as being 

an attractive delivery option among youth in this focus group; though the use of cell 

phones during the day was identified to be a restriction for use of this service during 

schools time.  While SMS and online based technologies have demonstrated appeal 

among younger age groups and appear to be a cost-effective approach to cessation, 

further research is required to investigate the long-term effectiveness of these 

approaches among these age groups in order to inform national level implementations.  

Strengths and limitations

The strengths and limitations of this research have been described, and discussed, in 

detail throughout this thesis.  Key strengths and limitations of the research overall are 

outlined here.  The key strength of this research is that it used robust data sources, 

including the New Zealand Census of Population and Dwellings, the New Zealand 

Tobacco Use Survey, the Quitline database and the Quitline evaluation to measure 

youth smoking and quitting behaviour.  The large sample sizes of these surveys, 

including booster sampling by ethnic group and among 15 to 24 year age groups (in the 

New Zealand Tobacco Survey), enabled comparative analyses to be made between 

youth and adults, across multiple categories, including Māori versus non-Māori.  

Furthermore, the datasets chosen for analysis, enabled an overall New Zealand specific 

picture of youth smoking, and quitting behaviour, to be achieved, comparing youth, 

young adults and adults, investigating changes over time, where data were available.  

However, despite the large sample sizes obtained with these data sources, some 

analyses were unable to be conducted (eg, comparing Pacific youth to Pacific young 

adults and adults), due to low sample sizes with multiple categories.  While research on 

Pacific youth was not an explicit objective of this research, Pacific peoples demonstrate 

the second highest smoking prevalence across all age groups, next to Māori, with 

minimal decreases observed between 1996 and 2006.  Pacific peoples also demonstrate 

poorer health outcomes compared to non-Māori, non-Pacific peoples in New Zealand, 
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and these inequalities may grow over time, given high smoking rates (Ministry of 

Health, 2008b).  While Māori remain a key priority in terms of reducing smoking related 

disparities in health, high rates of smoking and lower socio-economic status noted 

among Pacific peoples are concerning.  A concerted effort is needed to drive robust 

research around Pacific smoking and quitting behaviour in order to inform Pacific 

specific policy and initiatives to reduce the prevalence of smoking among these ethnic 

groups.  

There are two key limitations in this overall research, both stemming from the cross-

sectional, self-report nature of the datasets used for analyses.  Each dataset, except the 

Quitline Service Evaluation, used cross-sectional data to inform the research questions,

providing a snapshot of an individual at one point in time.  The first limitation is recall.  

Asking questions such as, “In the last 12 months, how many times did you attempt to 

quit smoking?” is problematic because all quit attempts over the last 12 months are

unlikely to be recalled, particularly among youth, who are more likely to make short-

lived, spontaneous quit attempts.  

The second key limitation relates to the inability to determine direction of causality from 

the datasets used.  For instance, does low motivation to quit result in poorer cessation 

outcomes, or do poorer cessation outcomes result in motivation to quit?  More frequent 

cross-sectional surveys may be one way to provide clearer information about number, 

frequency and duration of quit attempts and collecting longitudinal data, following 

individuals over time would help to provide information about direction of causality.  

There are currently several tobacco-related surveys being conducted in New Zealand

and one solution could be to design surveys to capture some of this information.  

However, the burden of response on the New Zealand population, particularly among 

Māori, among whom booster sampling is always needed, must be considered, alongside 

the value of the information gained, when considering additional surveys.  This is 

particularly necessary, given the cost of establishing large, population surveys, and will 

be discussed further below.
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Other limitations include the lack of biochemical validation for any of the surveys.  This 

would have been most useful for the Quitline Service Evaluation, where callers and quit 

attempts were followed up over time.  However, bio-chemical validation could also be 

of use in samples of other surveys, such as the New Zealand Tobacco Use Survey, to be 

discussed further below.  Bio-chemically verifying smoking status for these callers 

would have further informed the extent to which callers were accurately reporting 

abstinence, particularly among youth.

Finally, the lack of gold standard measures for nicotine dependence and for motivation 

to quit among youth  and of measures which are equally valid for adult and youth 

smokers was a limitation of this research overall.  This has been discussed throughout 

this thesis and limits the ability to draw conclusions between adult and youth 

descriptions of these overall concepts.  Furthermore, research to date has not delineated 

how youth operationally define these concepts and whether these definitions are similar 

to adults.  This requires further investigation to inform how appropriate treatment 

regimes may be developed to address certain features effectively among youth.  

Implications

Research implications

Several research implications have been outlined in the preceding chapters, therefore 

only the key points are outlined here.  There is a need for more precise research around 

how the conceptual nature of nicotine dependence, and motivation to quit, is 

experienced among youth and young adults, compared to adults.  While there is 

evidence that youth experience some features of nicotine dependence, similarly to 

adults, these features are defined according to adult-based measures, rather than youth.  

Similarly, there is mixed evidence around the conceptual definition of motivation to quit 

smoking, as it applies to youth, requiring further investigation.  For both these concepts, 
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there is a need to understand these definitions from an operational sense, and whether 

youth define these concepts in a way that is qualitatively similar to adults.  

As noted throughout this research, the lack of a gold standard contributes to the limited 

understanding of nicotine dependence and motivation to quit among this age group.  

However, there has been considerable research conducted since the year 2000 that aligns 

with proposed research agendas (see discussion in Chapters 2 and 3), suggesting that 

researchers are considering the information needs in this area and conducting research 

accordingly, to fill these gaps.  Presumably, if research in this area continues at its 

current pace, more precise information should become available in due course.  From a 

New Zealand perspective, there is a need to understand the cultural value associated 

with some of these definitions, particularly between Māori and non-Māori youth, but 

also considering cultural contexts of youth in general.  These include peer and societal 

influences that contribute to cultural definitions of concepts.  

The significance and value of obtaining more precise information is to inform the 

development and provision of effective cessation treatment for younger age groups.  For 

instance, a thorough understanding of how craving, tolerance, withdrawal and impaired 

control (more commonly experienced features of nicotine dependence among youth) are 

experienced across youth as a population could inform how treatment services are 

developed.  Similarly, for motivation to quit, support and education services could be 

developed to encourage motivation to quit smoking to seek treatment among this age 

group.  Though, further research is needed in the area of motivation to quit, to better 

understand the relationship between motivation and making a quit attempt, particularly 

among youth.  Research that informs the areas highlighted above would have 

international and New Zealand significance. 

Future research should ask the extent to which epidemiological studies can provide 

further insight into our understanding of cessation among young people.  Some more 

specific areas for potential focus are suggested under “Conclusions and 

Recommendations” on page 345.  However, more generally, further more robust, 
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epidemiological studies exploring the incidence and determinants of early adult 

initiation of smoking in different population groups would be a good start.

Accepting the limitations previously discussed, this research demonstrates that smoking 

cessation occurred less commonly among youth and young adults between 1996 and 

2006.  While utilisation of the Quitline service was comparable between non-Māori

youth (and young adults) and adults, quit rates (when using the Quitline service) were 

significantly lower among younger compared to older age groups.  More precise

research is needed to identify and understand barriers to using cessation services among 

youth and young adults.  In particular, New Zealand specific research is needed to 

identify barriers to use among Māori youth, in order to improve cessation services and 

approaches towards this ethnic group.  This research should extend (where possible) to 

capture information about utilisation of other cessation services among youth and 

young adults, comparing Māori to non-Māori.  Furthermore, this research should 

consider the appeal and relevance of current cessation services towards this wider age 

group, such as SMS and online technologies.

SMS and online technologies are relatively low cost initiatives to implement, and 

demonstrate appeal among young adults, as discussed above.  However, there is limited 

information available around the effectiveness of these programmes among youth, for 

sustained abstinence.  Further research around the use and effectiveness of SMS and 

other online technologies, such as blogs, instant messaging and the use of social media 

could be investigated to inform development of low cost cessation initiatives for this age 

group.  

From a wider research perspective, New Zealand currently has a number of tobacco-

related data sources available, from which tobacco use is monitored eg, the New 

Zealand Tobacco Use Survey and the International Tobacco Use Survey – New Zealand 

Arm etc.  This was alluded to earlier under strengths and limitations.  While further 

research should be conducted to inform the areas described above, developing and 

conducting new surveys is time consuming and can be expensive, depending on the 
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nature and delivery methods of the survey.  The burden of setting up new surveys 

should be assessed against the value (and applicability) of the information collected to 

inform New Zealand specific policy in areas of prevention and cessation policy for 

youth.  Capitalising on current data sources better, could help to minimise some of these 

issues, for example recruiting smaller follow-up samples from current surveys like the 

New Zealand Tobacco Use Survey, the Year 10 Snapshot and through the Quitline 

dataset, could enable more precise research to be collected from certain discrete 

populations, such as youth, and Māori.  This approach has proven successful in the past, 

recruiting respondents from the New Zealand Health Survey into the International 

Tobacco Control Survey – New Zealand arm and should be considered.  These smaller 

additional samples could be recruited to serve various information needs, as follows: to 

provide more in-depth information about certain areas to inform policy needs, which 

includes consideration of qualitative research methodologies; conduct longitudinal 

follow up of certain cohorts; and perform biochemical validation. 

This research presents one approach to collecting information from a distinct sample of 

Māori adolescent girls.  However, feasibility and methodological challenges in 

conducting research with youth (through school settings) and with Māori, as 

highlighted in Chapter 8, should be considered when deciding on research 

methodologies.  This research has demonstrated that qualitative research methods can 

provide useful insights into wider, more in-depth, information about smoking cessation 

behaviour among youth and among Māori youth.  However, developing and 

conducting qualitative research is time and resource intensive and the value of collecting 

additional information using these methods should be weighed against the costs and the 

benefits of collecting this information (logistically).  Māori remain a critical priority 

population for reducing the prevalence of smoking among, and all research 

methodologies should be considered before selecting the one or a mix of methods that 

best serves the information needs of this population.  
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Policy implications

There is a need to review how prevention-focussed and wider sector initiatives have 

impacted on youth and young adults since 1996.  This research provides evidence to 

indicate that initiation of smoking mostly occurs between 16 and 20 years, with minimal 

changes observed between 1996 and 2006.  Furthermore this research provides 

information that differential changes in age of initiation occurred between male and 

female youth (and young adults) between 1996 and 2006.  Review of prevention policy 

could consider how current policies may be refocused to better target relevant age and 

ethnic groups.  For instance, for Māori youth, initiatives could be better focussed 

towards younger age groups ie, younger than 15 years.  For non-Māori, prevention 

initiatives could be better focussed towards older youth ie, older than 16 years, with 

some focus on males (both Māori and non-Māori), among whom, smoking initiation 

occurs slightly later than females.  However, as briefly discussed above, in reality, it may 

be more feasible to carefully develop (and conduct) national population-level 

interventions to address all youth from an earlier age, rather than partitioning 

interventions finely to address different groups.  

Review of how tobacco control and wider sector initiatives impacted on youth and 

young adults is necessary to inform how future prevention policy may be better 

focussed.  This requires thorough consideration of current, ongoing prevention 

initiatives, which appear to have been relatively effective at reducing smoking uptake 

between ages 14 and 15 years, since 1996 (See Chapter 1).  This is a substantial public 

health outcome.  However, the value of continuing ongoing initiatives need to be 

weighed against the value of introducing better focussed initiatives to continue ongoing, 

lasting decreases in smoking uptake among youth and young adults, particularly among 

Māori.  This may include reviewing age groups which are currently surveyed and 

monitored through the New Zealand Youth Tobacco Monitor.  These surveys are 

currently focussed on 14 and 15 year olds, and have demonstrated ongoing decreases in 

smoking prevalence from year to year.  Any changes in policy resulting from future 

reviews, should consider the value in continuing ongoing monitoring of this age group, 

or perhaps shifting the focus to monitor older age groups such as 16 and 17 years.  
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As indicated in the introduction of this thesis (Chapter 1), this research assumes a 

nuanced view that wide reaching incremental approaches over multiple decades are 

required to significantly reduce the prevalence of smoking in New Zealand.  However, 

alternative views, such as a population-wide sinking lid strategy (Thomson, et al., 2010), 

were also acknowledged as means to achieve an “end-game” scenario.  Strategies such 

as the latter, would achieve a very low national prevalence (under 1%) within a clearly 

defined time period, and would presumably capture all age, and ethnic groups.  

Therefore, implementation of such a strategy would not require the need for 

development of further policies (prevention or cessation) that address younger age 

groups, outlined in this thesis.  Assuming that policy-makers and the New Zealand 

government also take a nuanced view in years to come, this research provides valuable 

evidence (and reasoning) to address youth and young adult smoking, and cessation in 

this country.  

This research indicates that there is a need to consider developing cessation policy 

targeted towards youth.  However, arguably this need is more evident among Māori 

youth (and young adults) and could perhaps be prioritised.  Current cessation policies 

and initiatives that stem from these assume that youth and young adult age groups are 

captured as audiences within general approaches.  However, this research has provided 

evidence to indicate that Māori youth and young adults underutilise the Quitline service

compared to non-Māori. Further information is needed to understand whether this 

observation is true of all cessation services, and if applicable, reasons for why this is the 

case.  A need for research around utilisation of wider cessation services among youth 

and young adults has been highlighted above, along with a need to research 

technologies that hold appeal among these age groups, particularly among Māori youth 

and young adults.  Furthermore, a review of this nature could capture relevant settings 

that proposed services could be delivered through, such as schools, and tertiary 

institutions.
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A review of current national and regional cessation initiatives, by youth, young adults 

and adults, and by Māori and non-Māori, would be useful to evaluate how these are 

currently being utilised.  Data from the Quitline is presented in this research; however, 

there are numerous other national and region based initiatives that could also be 

evaluated, such as the Aukati Kai Paipa scheme and more local services like cessation 

services provided through iwi health providers.  This could be complemented by 

reviewing current marketing and promotion strategies for these services, along with 

general social marketing around smoking and cessation, to investigate whether 

messages are captured within this age group.  Given Māori are a priority group, 

reviewing cessation initiatives in regions where the Māori population is higher, may be 

worthwhile, to ensure that these initiatives encompass, and reach, youth and young 

adult age groups.  Collectively, reviews such as these could inform how this area of 

work could be progressed.  

Finally, while reviews and evaluations of tobacco control initiatives in New Zealand 

have looked at population level changes in response to various policy initiatives, these 

evaluations have lacked investigation of the impact these initiatives have had on youth 

and young adults as specific populations.  Future evaluations of policy implementations, 

such as 2010 tax increases and 2010 increases in goods and services tax in New Zealand, 

should consider their impact on smoking uptake and cessation among youth and young 

adult populations, along with Māori and non-Māori populations.  This would be a good 

opportunity to capitalise on and would inform the extent to which younger age groups 

are captured within population-level interventions, such as these. 

Quitline service implications

There are a number of implications that specifically impact on the Quitline service and 

other service options provided by the Quit Group, that are worthy of some 

consideration.  Firstly, there is some indication that youth were treated differently to 

adults calling the Quitline service, by way of being issued fewer Quitcards and nicotine 

replacement products, between 2006 and 2008.  This has significant implications if 
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differential service delivery towards youth contributed to lower quit rates observed 

among youth, compared to adults, through using this service.  Secondly, the Quitline 

uses an assessment of motivation to quit smoking, based on the trans-theoretical model 

to determine stage of change.  Presumably, this assessment is then used to determine 

treatment and/or level of treatment offered by this service.  Given evidence discussed 

above that motivation to quit as a concept may not be as clearly defined among youth, 

compared to adults, suggests that use of this assessment among youth should be 

reviewed and perhaps applied more cautiously among youth seeking treatment.  

Collectively these data demonstrate a need for certain elements of service provision 

need to be reviewed for youth (and young adults).

However, the need to address these implications is subject to differing perspectives and 

priorities of the service provider and/or the funder.  For instance, if the service 

provider/funder was driven by the need to improve equity in level of service provision 

to discrete populations such as youth and/or pregnant smokers, then the issues 

highlighted here are clearly relevant.  However, if the service provider/funder was 

driven by the need to maximise the number of successful quitters and/or throughput 

through the service, considering value for money, then these findings may be less 

relevant, and it may be more productive to continue targeting older age groups for this 

service.  While youth smokers are not explicit priority populations in current New 

Zealand tobacco control and health targets, pregnant females are.  Considering that a 

large proportion of pregnant females are captured within the youth and young adult 

category, and the large proportion of young pregnant females who are Māori, lends 

some support for reviewing current levels of service provision (and related policies) to 

improve the effectiveness of this service to youth.

Thirdly, findings in Study three indicated increasing youth and young adult use of the 

Quitline service that was thought likely to have been driven by the launch of the SMS 

based TXT2Quit service.  Findings from the evaluation of this service indicate some 

appeal among younger age groups.  However, preliminary findings from study four 

indicated that among the group of girls interviewed, there was a lack of knowledge 
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around the availability of this service in general.  This suggests that this service could be 

more widely promoted to increase use and generate increased use of the Quitline by 

youth and young adults.  Review of current promotional and marketing approaches 

need to consider and align with current marketing strategies.  For instance, the Quitline 

is currently marketed mainly towards middle-aged smokers and Māori.  More recently

the “Smoking Not Our Future” campaign has begun to incorporate cessation messages 

and the Quitline phone number in their advertisements on television.  However, this has 

the potential to create some confusion among younger age groups who may not feel that

this service is relevant to them or for them.  Marketing service options such as SMS and 

online technologies needs to consider how these can be effectively integrated within 

current mass media initiatives to complement, rather than confuse service options.  

Conclusions and recommendations

This research provides the first comprehensive analysis of the epidemiology of youth 

smoking and of youth smoking cessation in New Zealand, relative to adults, using 

robust data sources.  This research sought to use this information to determine whether 

there is a need to consider development of smoking cessation policy and/or a strategy 

specifically for youth.  The findings provide evidence that smoking among youth, and 

increasingly among young adults, is high, with comparable or higher prevalence than 

older adults.  Therefore reducing smoking initiation and supporting smoking cessation 

among younger age groups should be recognised as a key public health priority in New 

Zealand.  Furthermore, smoking among young adults is a particularly significant public 

health problem among Māori with extremely high prevalences compared to non-Māori.  

Comprehensive and effective prevention and cessation initiatives targeted towards 

youth, as part of a wider national tobacco control strategy, particularly towards Māori 

youth, could contribute to reducing observed smoking-related disparities in health 

between Māori and non-Māori, and should be considered.

Overall, there are three key findings from the current research that could be used to 

inform future public policy (prevention and cessation) directed towards youth and 
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young adults.  Firstly, this research has provided evidence to indicate that initiation of 

regular smoking mostly occurs between ages 16 and 20 years in New Zealand, and 

necessitates review of current prevention initiatives.  Four recommendations are 

proposed to facilitate this review:

 That a review of overall tobacco control policy, including wider sector initiatives 

be conducted, in relation to how these initiatives impacted on youth and young 

adults between 1996 and 2006.  This review should focus in particular on the 

differences in impact between Māori and non-Māori youth and young adults;  

 That this review consider how prevention policy may be refocused to address 

younger Māori (aged under 15 years) and older Māori and non-Māori youth 

(aged between 16 and 22 years) to reduce increasing smoking uptake among 

young adult cohorts, particularly among males;  

 That this review consider how any changes in prevention policy may be better 

captured among these age groups, with future policy implementations; and

 That consideration be given to expanding the scope of Youth Tobacco Monitor 

Surveys, namely the Year 10 Snapshot, to capture youth smoking trends among 

older youth (aged 16 to 20 years), particularly given recent 2010 tax increases 

which will undoubtedly have an impact on uptake.  

The second key finding is that youth experience nicotine dependence and motivation to 

quit, albeit somewhat differently to adults.  Discussion of this finding throughout this 

research, advocates for further research to be conducted that operationally defines these 

concepts as relevant to youth and young adults.  A complete understanding of these 

concepts as they are understood, and defined, among youth and young adults have 

important implications for the development of effective cessation services, education 

and support.  Two recommendations are proposed to facilitate this research from a New 

Zealand perspective:

 That the concept of nicotine dependence among New Zealand youth and young 

adults, both Māori and non-Māori, be investigated.  This research should focus 

on gaining more precise information around how more commonly experienced 

features such as craving, tolerance, withdrawal and impaired control are 
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experienced and reported among New Zealand youth in order to inform how 

effective cessation services may be tailored to reduce the impact of these features 

and increase successful quit attempts;

 That the concept of motivation to quit smoking among New Zealand youth and 

young adults, both Māori and non-Māori be investigated.  This research should 

focus on cultural differences in the understanding of motivation to quit and 

youth specific motivators to quit.  Research in this area could inform how 

motivation may be encouraged and/or specific motivators integrated into 

education programmes and/or mass media campaigns to encourage quitting 

among youth and young adult populations.

The third key finding is that Māori youth and young adults under-utilise the national 

Quitline service, compared to Māori and non-Māori youth, young adults and adults.  

Further research is required to identify and understand differences between youth, 

young adults and adults, in terms of cessation service utilisation and further research is 

required to identify barriers to use and possible reasons for lower quit rates, with a focus 

on Māori youth.  There is also a need to review and develop appropriate cessation and 

support services that hold appeal for youth and young adults, particularly among Māori

youth, given higher regular-smoking prevalence and earlier age of initiation.   Four 

recommendations are outlined as follows:

 An overall review of youth and young adult utilisation rates for national and 

regional services should be conducted to inform the extent to which younger age 

groups use cessation services other than the Quitline;  

 Further research is required to identify youth-specific barriers to using these 

services, particularly among Māori youth;

 Further research is required to determine the appeal, relevance and effectiveness 

of cessation services via delivery mechanisms such as SMS and online 

technologies;

 Review how the Quitline, web-based and SMS services are currently used 

(including how the services are offered) by youth and young adults and 

investigate ways to increase appeal and utilisation of these services towards 

younger age groups, paying particular focus to Māori youth.
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Other key recommendations stemming from this research include capitalising on 

current data sources to collect specific information from specific populations groups.  

This includes reviewing current data sources and how these sampling frames may be 

used for recruitment of smaller samples to expand on certain information areas.  As 

suggested above, this may include smaller longitudinal, qualitative and biochemically 

validated groups.  

From a wider perspective, these research and policy needs should to be weighed against 

priority and public health need.  From the basis of the evidence presented in this thesis, 

there is a need to firstly consider the impact of previous initiatives on younger age 

groups and prioritise future implementations to make best use of available resources.  

Part of this approach could consider integration within wider sectoral services, such as 

Whānau Ora services, which provides a whole of family approach (an area highlighted 

in focus groups).

In conclusion, this research provides some information to fill information gaps in 

relation to youth and young adult research on smoking, and smoking cessation in New 

Zealand.  The current research highlights that youth and young adult smoking should 

be recognised as a public health problem in New Zealand and adds valuable evidence 

with which to consider how future strategies and implications can consider and better 

integrate youth specific directives and/or streams within wider strategies.  Furthermore, 

this research provides New Zealand specific evidence using robust data sources to 

inform how policies could be developed that capture youth and young adults, 

prioritising Māori as a critical audience.  Acknowledging that some youth will 

undoubtedly be picked up through adult based approaches and population wide 

interventions, this research provides evidence to suggest that many may not.  Achieving 

long-term abstinence from smoking is a significant public health outcome, particularly if 

this goal can be achieved to a greater extent among Māori compared to non-Māori, using 

comprehensive strategies that encompass Māori youth and young adults, to reduce 

disparities in smoking.  Addressing smoking through effective prevention and cessation 
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strategies directed towards youth and young adults could be a valuable component 

towards ending the tobacco epidemic in New Zealand.
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