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Abstract 
In 2007, the New Zealand government announced a change in the legislation on tobacco on-pack 

warning labels, requiring text-based warning labels to be replaced by graphic health warnings 

(GHWs). According to this new regulation, GHWs must cover 30% of the front and 90% of the 

back of all cigarette and tobacco packets that are manufactured for sale in New Zealand. These 

new requirements took effect from 28 February 2008 with a six-month phase-in period. The aims 

of this thesis were to assess the effects these new GHWs had on smokers, and explore issues 

relating to the implementation of the new health warnings.  

The thesis describes a multifaceted investigation in which four independent studies were 

undertaken. Study One monitored the roll-out of GHWs in retail outlets before, during, and after 

the phase-in period. Study Two reported on a secondary analysis of a large-sample cohort study, 

in which smokers self-reported their knowledge of smoking-induced harms and responsiveness 

towards the old text-based warnings and the new GHWs. The third study collected observational 

data on smokers’ avoidance behaviours towards on-pack warnings in public places (pre- and 

post-GHWs). Study Four involved a series of in-depth interviews with shopkeepers who sold 

tobacco, and reported on their experience in distributing the new GHWs, their support for this 

policy, and their observations of customers’ responses towards GHWs. 

The data collected from Study One show that manufacturers were able to comply with the roll-

out timetable for introduction of the new GHWs. Further, participants in the retailers’ interviews 

(Study Four) did not report any problems or direct financial cost associated with implementing 

the new warnings. Study Two provides strong evidence that smokers were more responsive to the 

new GHWs when compared with the old text-based warnings. Statistically significant differences 

were found in all variables assessed in that study with increases observed in knowledge of 

specific health problems featured on GHWs, warning salience, cognitive processing of the 

warnings, forgoing behaviours and warning avoidance. Importantly, certain groups of smokers 

were more responsive to GHWs: Māori and Pacific people and those who were more financially 

deprived. Differences also existed according to the type of tobacco used, with those who smoked 

roll-your-own cigarettes being less responsiveness to GHWs than those who smoked factory-

made cigarettes exclusively. This finding may suggest that GHWs printed on loose tobacco packs 

were less effective than those printed on factory-made cigarette packets. Finally, findings from 

Studies Three and Four provide further evidence that GHWs elicited stronger avoidance 
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behaviours towards warning labels, when compared with text-based warnings. Smokers in Study 

Three showed higher rates of avoidance behaviours when GHWs had been implemented for a 

year (compared to before GHWs were implemented), and retailers in Study Four reported 

smokers disliked packets with GHWs and during the roll-out period requested packets with the 

old warnings. 

Consistent with the majority of the literature, the research in this thesis show that GHWs created 

greater impacts on smokers than text-based warnings. The findings also suggest that GHWs have 

the potential to contribute to reducing smoking-induced inequality by eliciting greater responses 

among high smoking prevalence disadvantaged groups. Findings from this thesis have important 

policy implications that will help future development of warning label requirements in New 

Zealand, as well as other countries that are considering introducing GHWs. 
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Chapter 1 Introduction 

1.1 Background 
Tobacco smoking is an important public health issue. A series of authoritative reports have 

documented the range of serious health problems caused by smoking and second-hand smoke 

exposure (National Clearinghouse for Smoking and Health & US Surgeon General, 1969; U.S. 

Department of Health and Human Services, 2006; U.S. Department of Health and Human 

Services, 2014). Smoking prevalence1 in New Zealand (17.6%) is much higher among some 

ethnicities2: 39.2% in Māori (the indigenous people of New Zealand) and 24.7% among Pacific 

people, compared to 10.2% in Asian people and 15.4% in people of European/Other ethnicity. 

Smoking prevalence also differs significantly by gender, age, education level, and deprivation 

level (Ministry of Health, 2013). To reduce smoking-induced health disparities, it is important for 

the government to implement tobacco control strategies that are particularly effective for high 

prevalence disadvantaged groups. 

This thesis evaluates the effectiveness of one particular tobacco control measure, that is the use of 

graphic health warnings (GHWs) on cigarettes and tobacco packaging in New Zealand. This 

chapter sets out the context by describing how the tobacco industry has used planned marketing 

strategies, with a focus on product packaging design, to recruit and retain smokers. This 

discussion is followed by a summary of tobacco warning labels’ evolution in New Zealand and 

how these have been introduced as text and then graphic warnings. There is then a description of 

the regulation which requires that GHWs printed on all tobacco products that have been 

manufactured for sale in New Zealand since 28 February 2008. Finally, the chapter explains the 

rationale for the thesis followed by an outline of the content of each chapter. 

  

                                                 
1 Current smokers were defined in that report as those who had smoked more than 100 cigarettes in their lifetime and were 
smoking at least once a month at the time of the survey. 
2 Ethnicity was self-reported and prioritised in this order: Māori, Pacific, Asian, and European/Other. 
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1.2 Marketing tobacco products 
Internal documents and research reports from tobacco companies have revealed that the industry 

had early knowledge of the harmful effects of smoking and the addictiveness of nicotine (Barnes, 

Hanauer, Slade, Bero, & Glantz, 1995; Chapman & Davis, 1998; Hammond, Collishaw, & 

Callard, 2006; Hirschhorn & Bialous, 2001; Proctor, 2006). Despite the accumulated evidence, 

the tobacco industry publicly denied the causal relationship between smoking and diseases on 

numerous occasions, arguing that the claim was not scientifically proven (Barnes et al., 1995; 

Carter & Chapman, 2003; Drope & Chapman, 2001; Pennock, 2007; Trotter & Chapman, 2003).  

In fact, to maximise profits, the tobacco industry has a history of using substantial resources to 

marketing tobacco products both to the general public and to vulnerable populations such as 

children, adolescents, ethnic minorities, people who are financially disadvantaged, and people 

with mental health problems (Apollonio & Malone, 2005; Cummings, Morley, Horan, Steger, & 

Leavel, 2002; Feighery, Schleicher, Boley Cruz, & Unger, 2008; Luke, Esmundo, & Bloom, 

2000; Muggli, Pollay, Lew, & Joseph, 2002; Pollay, 2000).  

The linkages between the exposure to tobacco marketing and smoking uptake among children 

and teenagers are well established (Biener & Siegel, 2000; Evans, Farkas, Gilpin, Berry, & 

Pierce, 1995; Pierce, Choi, Gilpin, Farkas, & Berry, 1998; Pierce & Gilpin, 1995; Sargent, 

Dalton, & Beach, 2000). A Cochrane review of nine longitudinal studies concluded that non-

smoking adolescents who were more aware of, or receptive to, tobacco advertisements and 

promotional activities at baseline were more likely to become experimenters or smokers at follow 

up (Lovato, Linn, Stead, & Best, 2003). 

Most developed countries have now banned or restricted event sponsorship and traditional forms 

of tobacco advertising such as television, billboards, and print media. This change has severely 

limited the opportunities for tobacco product marketing. As a result, the industry has focused on 

identifying other ways to promote their products. One such marketing medium is tobacco 

packaging (Hastings, Gallopel-Morvan, & Rey, 2008; Moodie & Hastings, 2009; Slade, 1997; 

Wakefield, Morley, Horan, & Cumming, 2002). Tobacco packaging has high exposure both to 

smokers and others in many different environments including homes, bars and restaurants, and at 

point-of-purchase displays (in jurisdictions where tobacco displays in shops are not prohibited) 
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(Wakefield, Morley et al., 2002). The high exposure of cigarette packets makes them a 

potentially effective medium for brand promotion. 

Tobacco companies have carried out extensive research on packaging design to promote brand 

imagery, create visual impact, and improve brand recognition (Design Planning Group, 1996). 

They deliberately integrate packaging design with marketing strategies to encourage potential 

consumers to relate the tobacco brand to a lifestyle they find attractive. For established smokers, 

a cigarette pack is a ‘badge’ that publicly expresses the identity and personality of the product 

owner (Pollay, 2000). Wakefield and colleagues (Wakefield, Morley et al., 2002) noted that in an 

industry-led study where brand names on cigarette packs were masked, recognition of the 

branding among current smokers was still high. This finding suggests that branding is not merely 

a name, but the logo, font, colour, and imagery all work together on a cigarette pack to create an 

attractive product and brand identity. 

As illustrated above, research undertaken by both the tobacco industry and public health 

researchers has indicated that tobacco packaging promotes tobacco products. However, due to the 

high exposure of cigarette packs, public health advocates have also identified packaging as a 

medium to communicate health messages and communicate information about the risks of 

tobacco products (Mahood, 2003). For example, information-based warning messages on tobacco 

products could communicate smoking hazards to smokers and potentially reach both current 

smokers and non-smokers (including potential smokers) – promoting quitting or deterring 

initiation of smoking respectively.  

Key potential advantages of health warnings on packaging include the ability to reach many 

people, and also that the implementation costs of GHWs are low and are mostly not incurred by 

the government or society; the cost of printing on-pack warning labels is fully absorbed by 

tobacco companies (Mahood, 2003; Wilson et al., 2009). Further, warning labels disrupted the 

sophisticated design of the tobacco packaging and thus, could potentially undermine its impact as 

a marketing tool (Wakefield, Morley et al., 2002). The history of tobacco warning labels and the 

current global trends in their design are discussed next. 

1.3 The beginning of tobacco on-pack warning labels 
The idea of placing health warning labels on tobacco products originated in the United States 

(US) in 1965. A compulsory text-based health warning label, ‘Caution: Cigarette Smoking May 
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Be Hazardous to Your Health’, was required on one of the side panels of all tobacco packages. 

Since then, the US and other countries have developed more strongly worded warning statements 

such as ‘smoking causes fatal lung cancer’, ‘smoking is highly addictive, don’t start’, and 

‘smoking when pregnant harms your baby’. These strengthened messages emphasise the causal 

relationship between smoking and various serious illnesses and the addictive nature of smoking. 

Further, the size and prominence of text-based warning labels have increased over time in many 

jurisdictions. 

In New Zealand, text-based health warnings first appeared in 1974 by voluntary agreement with 

the tobacco industry (see Table 1). It was not until 1988 when the government introduced 

multiple and more specific warning messages, and made that set of specific warning labels a 

mandatory requirement for all tobacco products. In 1999, a third set of health warnings was 

introduced as a result of the Smoke-free Environments Regulations 1999 (Smoke-free 

Environments Act, 1999). The warning label was increased in size to cover 25% of the front and 

a third of the back of a pack. Six warning messages printed in English appeared in rotation. Each 

was accompanied by a more detailed explanatory message and a warning message printed in te 

reo Māori (the indigenous language of New Zealand) that reads ‘ka mate koe i te kai hikareti’ 

which translated as ‘smoking kills’ (Smoke-free Environments Regulations, 1999). The inclusion 

of a te reo Māori message was an important milestone and recognised Māori people as a priority 

audience in tobacco control due to the high smoking prevalence in this population (Ministry of 

Health, 2004). 
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Table 1. Chronology of text-based tobacco warnings implemented in New Zealand, 1974-
2008 

Years English message Te reo 
Māori 
message 

Explanatory message 

1974-
1988 
 

Smoking may 
endanger your health 

- - 

1988-
1999 
 

SMOKING CAUSES 
HEART DISEASE 

- - 

SMOKING CAUSES 
FATAL DISEASES 

- - 

SMOKING 
DAMAGES YOUR 
LUNG 
 

- - 

1999-
2008 

Smoking causes lung 
cancer 

Ka mate koe i ti 
kai hikareti 

Tobacco smoke contains many cancer-causing chemicals 
including tar. When you breathe the smoke in, these chemicals 
can damage the lungs, and can cause cancer. Lung cancer is 
the most common cancer caused by smoking. Lung cancer can 
grow and spread before it is noticed. It can kill rapidly. For 
more information, call 0800 778778. 

Smoking is addictive Ka mate koe i ti 
kai hikareti 

Nicotine, a drug in tobacco, makes smokers feel they need to 
smoke. The more you smoke, the more your body will depend 
on getting nicotine and you may find yourself getting hooked. 
It may be difficult to give up smoking once you are hooked on 
nicotine. For more information, call 0800 778778. 

Smoking kills Ka mate koe i ti 
kai hikareti 

In New Zealand, tobacco smoking causes more illness and 
early death than using any other drug. Tobacco smoking 
causes more than seven times the number of deaths caused by 
car accidents. For more information, call 0800 778778. 

Smoking causes heart 
disease 

Ka mate koe i ti 
kai hikareti 

Tobacco smoking is a major cause of heart disease. It can 
cause blockages in the body's arteries. These blockages can 
lead to chest pain and heart attacks. Heart disease is the most 
common cause of death in New Zealand. Smokers run a far 
greater risk of having a heart attack than people who don't 
smoke. For more information, call 0800 778778. 

Smoking when 
pregnant harms your 
baby 

Ka mate koe i ti 
kai hikareti 

Poisons in tobacco smoke reach your baby through the 
bloodstream. If you smoke when you are pregnant, you greatly 
increase the chance of having a baby of low birth-weight. 
Smoking may lead to serious complications which could harm 
your baby. For more information, call 0800 778778. 

Your smoking can 
harm others 

Ka mate koe i ti 
kai hikareti 

Tobacco smoke causes cancer and poisons people. People who 
breathe in your tobacco smoke can be seriously harmed. Your 
smoking can increase their risk of lung cancer and heart 
disease. Children who breathe your smoke may suffer asthma 
attacks and chest illnesses. For more information, call 0800 
778778. 
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1.4 The introduction of graphic health warnings 
In January 2001, Canada became the first country in the world to replace text-based health 

warnings on tobacco products with GHWs. At that time, the Canadian GHWs covered 50% of 

both the front and the back of tobacco packages, with text printed in English or French on either 

side. A total of sixteen different warning labels were used and each contained both a graphic and 

a text message. Since then international evidence has accumulated suggesting that GHWs on 

cigarette packs in general are more effective in communicating smoking’s harms than text-based 

warnings (Borland, Wilson et al., 2009; Hammond et al., 2007; Hammond, Fong, McNeill, 

Borland, & Cummings, 2006; Thrasher, Hammond, Fong, & Arillo-Santillan, 2007).  

For example, results from an evaluation commissioned by the Canadian Cancer Society found 

that the new GHWs outperformed the old text-based warnings in a number of ways (Environics 

Research Group, 2001). Specifically, nine months after the appearance of the new GHWs, 90% 

and 51% of current smokers and non-smokers reported noticing the new warnings. Among 

current smokers who reported noticing the warnings, 35% had improved their knowledge of 

smoking’s health effects and 58% had thought more about those health effects as a result of the 

warnings. Non-smokers also reported improved knowledge (34%) and stated they now thought 

more about smoking-induced health effects (47%). The GHWs also affected the attractiveness of 

cigarette packs, with over 60% of current smokers and non-smokers reporting that the packs 

looked less attractive with the GHWs. 

Following the successful introduction of GHWs in Canada, the World Health Organization 

(WHO) Framework Convention on Tobacco Control (FCTC), a treaty developed in response to 

the global tobacco epidemic, investigated the most effective health warnings and recommended 

the use of GHWs (World Health Organisation). Article 11 of the FCTC requires parties to have 

tobacco warning labels that ‘should be 50% or more, but no less than 30%, of the principal 

display areas’. It also encourages the inclusion of ‘pictures or pictograms’ (World Health 

Organization, 2005, p. 10). New Zealand became a signatory of the FCTC in 2003 and ratified it 

in 2004. By January 2013 at least 50 countries had introduced GHWs on tobacco products 

(Smokefree Canada, 2012).  
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1.5 Introduction of graphic health warnings in New Zealand 
In New Zealand, following a general public consultation process GHWs were introduced in 2008. 

The revised Smoke-Free Environments Regulations 2007 stipulates that from 28 February 2008, 

larger warning labels containing graphic images should start appearing on tobacco packages 

manufactured for sale in this country (Smoke-free Environments Regulations, 2007). There was a 

transition period of six months allowing retailers to sell stocks without GHWs up until 28 August 

2008.  

The new warning labels cover 30% of the front and 90% of the back of packets. The label on the 

front shows a pictorial image and a text description of the image in English. The back contains a 

pictorial image, a warning message printed in both English and te reo Māori, and a corresponding 

explanatory message printed in English only. The logo and the free phone number of the national 

Quitline are featured on the back of the pack, alongside a cessation message. The warning labels 

include pictorial depictions of the health effects of smoking such as lung cancer, stroke, 

gangrenous toes, rotting gums and teeth, and second-hand smoke effects on children (see 

Appendix 1 for the complete set of New Zealand GHWs) (Smoke-free Environments 

Regulations, 2007). 

The new warning labels include two groups of seven GHWs. The first set was introduced in 

February 2008 and the second set a year after. These warnings are rotated each year to optimise 

the range of health risks of smoking covered and to reduce any wear-out effect due to over-

exposure to one set of warnings. The regulations also require tobacco companies to ensure ‘each 

warning message, corresponding explanatory message, and corresponding graphic appears as 

nearly as possible on an equal number of retail packages of each different brand of cigarettes or 

loose or pipe tobacco’ (Smoke-free Environments Regulations, 2007, p. 12).  

The attributes of the New Zealand GHWs are largely consistent with the recommendations given 

in a WHO-commissioned report based on the Canadian experience (Mahood, 2003) (see Table 2). 

For example, the New Zealand warning labels appear prominently at the top on both the front and 

back of the pack, include supportive cessation messages, use wording that is direct and easy to 

comprehend and there is a system to rotate the GHWs annually. 

  



 
22 

 

Table 2. WHO recommendations on the attributes of GHWs 

Attributes of GHWs  
1. Selecting warnings that cover the nature of the 

risks and the magnitude of the danger. Warnings 
should provide information about specific 
diseases and the prognosis if a tobacco disease 
strikes. 

 
2. Cessation information that offers hope works well 

when it follows anxiety-raising warnings. But 
cessation information should not overwhelm the 
purpose of the warning system expressed in point 
1 above. 

 
3. Risks of disease should be attributed to the 

product (e.g. cigarettes), not to individual 
behaviour (i.e. smoking). Cessation messages can 
focus on individual responsibility. 
 

4. Non-smokers should not be overlooked as targets 
of any warning system. Second-hand smoke 
warnings are of great interest to them. Spouses, 
children and friends of non-smokers read the 
warnings and encourage smokers to quit. 
 

5. Warnings should be large and utilise blunt 
language, pictures, colour and graphics. 
 

6. Warnings should be introduced by an appropriate 
marker, such as WARNING. 
 

7. Personalise messages work best, for example, 
‘Cigarettes can kill you!’. 
 

8. Weasel words such as ‘is related to’, and ‘is 
linked to’ or ‘is associated with’ should be 
rejected to the extent that science permits. 
Identifying causation is important, for example, 
‘Cigarettes can cause lung cancer, in you!’. 

 

9. Blocks in warnings created by difficult or 
wordy language should be avoided. 
 

10. Position of warning counts. The top of major 
package faces is the premier space on a 
package. This position sells cigarettes. 
Government should occupy it in the interests 
of public health. 
 

11. Second-hand smoke (especially death from 
second-hand smoke diseases) and addiction 
are two warning themes that cause the 
tobacco industry special discomfort. 
 

12. In text-only warnings, white lettering on black 
background, is more dramatic than the 
reverse, especially if it is framed with a white 
border. Attempts to camouflage the text of 
messages in the colours of the package should 
be rejected. 
 

13. Deception undermines warning systems. 
Deceptive claims or graphics should be 
banned (e.g. the ‘light’ and ‘mild’ family of 
descriptors). 
 

14. Just as creativity with trademarks on packages 
is being used by the industry, creativity 
should also be utilised with warning systems 
(e.g. surprise messages inside the pack). 
 

15. Warnings should be rotated frequently. Wear-
out of messages should be prevented by 
scheduling regular changes to the warning 
system. 

Source: Mahood, 2003, pp.12-13. 

 

Evaluation of the new warning labels regulation is necessary to inform stakeholders and decision 

makers whether this tobacco control measure is working as intended, and to provide information 

about what components of this measure are working well and which need to be improved or 

adjusted. This thesis was established to evaluate the effectiveness of the GHWs in the New 

Zealand context.  
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In the thesis, the effectiveness of tobacco GHWs was defined as the extent to which smokers 

noticed, read, believed and considered the messages, and changed their behaviours as a result of 

being exposed to or processing the GHWs. The effectiveness of GHWs was compared against the 

old text-based warnings for two reasons. The first was to put findings into a meaningful context 

and the other reason was to quantify gains from replacing text-based warnings with GHWs. 

Effectiveness was measured using multiple methodologies to broaden the understanding on this 

topic. Given the large differences in smoking prevalence among certain sub-groups, one of the 

objectives of this thesis was to investigate whether the GHWs had stronger or weaker impacts on 

high smoking prevalence disadvantaged groups such as Māori and Pacific people. The thesis also 

investigated whether the impact of GHWs varied by type of tobacco (factory-made cigarettes 

versus roll-our-own), a relatively under-investigated topic, but very pertinent in New Zealand due 

to the high prevalence of roll-your-own tobacco use (Ministry of Health, 2010a). Other than 

measuring impacts created by GHWs, the thesis also aims at exploring issues associated with 

implementing GHWs in New Zealand, such as manufacturers’ compliance and retailers’ 

experiences during the roll-out of the new GHWs. This information will help with future policy 

development and implementation. 

1.6 Thesis structure 
Chapters Two to Four of the thesis form an important part in hypotheses and methodology 

development. Specifically, Chapter Two reviews the literature on fear-evoking appeals in health 

promotion and outlines how six theoretical models or concepts would predict the impact GHWs 

have on smokers. Chapter Three summarises and critically reviews the New Zealand as well as 

international evidence on the effectiveness of GHWs. The problem statements for this thesis and 

specific hypotheses on the effectiveness of the New Zealand GHWs are outlined in Chapter Four.  

Chapters Five, Six, Seven, and Eight describe four original studies. Chapter Five describes a 

surveillance system that was set up to monitor the roll-out of the New Zealand GHWs during 

their first year of implementation. This study provided important contextual information on the 

amount of exposure to GHWs smokers had before, during, and after the six-month phase-in 

period. Chapter Six describes a secondary analysis of a large-scale cohort study of smokers (the 

New Zealand arm of the International Tobacco Control Project) that assessed the reach, 

responsiveness, and impacts of the new GHWs, compared with the old text-based warnings. 

Chapter Seven describes an observational study that investigated smokers’ avoidance behaviours 
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towards on-pack warnings before and after the implementation of GHWs. The thesis includes a 

qualitative study that is described in Chapter Eight. Twenty-one in-depth interviews were 

conducted with retailers to explore their perspectives of the new GHWs, and their observations of 

people’s reactions towards the new GHWs in the retail environment. Chapter Nine is the 

discussion chapter which summarises and critically discusses the findings of this research and 

considers the implications of this research on public health policies and research methodologies.   

1.7 Conclusions 
The current chapter explains how tobacco companies have increasingly used tobacco product 

packaging to promote smoking and their brands in response to increased restrictions on marketing 

of tobacco products. However, the tobacco pack has also increasingly been used in tobacco 

control strategies to promote health messages, first through the use of small text-based warning 

labels and then through the introduction of larger and more visually impactful GHWs. In New 

Zealand, the revised warning labels introduced in 2008 include pictorial depictions of smoking-

caused health effects and information on quitting smoking. The implementation of GHWs was 

potentially a major advance in tobacco control policy. However, the impact of the new GHWs in 

New Zealand was not clear.  

This thesis aims at evaluating the effectiveness of GHWs in New Zealand. The thesis examined 

evidence for the effectiveness of GHWs in raising smokers’ awareness and belief in the range of 

smoking-induced diseases, and eliciting cognitive and behavioural responses that might lead to a 

subsequent quit attempt. The thesis also considers compliance to the new regulation by 

manufacturers and explores the experience of retailers during the roll-out of the new GHWs.  
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Chapter 2 Theoretical Frameworks of Fear-evoking Appeals 

2.1 Background 
Many manufacturers communicate health and safety messages to their consumers using product 

warnings. The content of the warning message itself is important, as is the way the message is 

presented. Well-designed warning labels encourage and support consumers to notice, read, 

understand, and comply with the instructions. Characteristics of individuals (e.g., age and literacy 

level) also affect their ability to respond to warning labels (Davis et al., 2006; Hancock, Rogers, 

& Fisk, 2001). For some products, such as tobacco, the government regulates the information 

required on warning labels. An extensive amount of research has examined the effectiveness of 

various communication strategies in encouraging message acceptance and adaptation. This 

chapter focuses on fear-evoking appeals.  

Fear-evoking appeals are commonly used in health and safety campaigns such as road safety and 

tobacco control. These fear-arousing communications often constitute dramatic portrayals of 

potential hazards and adverse consequences that may affect the target audience if they fail to 

adopt the desirable behaviours (e.g., to wear seatbelts in vehicles or to not drink and drive). As 

well as presenting risks, many fear-arousing campaigns also recommend solutions that could 

enable message recipients to avoid the risks shown.  

Tobacco GHWs often use vivid images of smoking-caused harms such as amputated body parts 

or diseased organs, which are intended to prompt desired behaviours, that is, quitting smoking or 

remaining smoke-free. In some countries, such as New Zealand, Australia, and Canada, tobacco 

warning labels also carry information on cessation support to assist those who want to quit 

smoking. This chapter describes and critically evaluates five theories on fear-evoking appeals, as 

well as one theoretical model on the treatment of addiction. The chapter then concludes with a 

summary on how each of these theories would predict the effects tobacco GHWs have on 

smokers. Although the current thesis does not examine the accuracy of these theories in 

predicting people’s responsiveness to tobacco GHWs, this chapter provides the theoretical basis 

for the measures used to assess the effectiveness of GHWs.  
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2.2 Inverted U-shaped Model 
Starting in the 1950s Janis and colleagues (Janis, 1954, 1982b; Janis & Feshbach, 1953; Janis & 

Terwilliger, 1962) have carried out extensive research on fear-evoking appeals and how these 

might lead to message acceptance and adaptation. Their hypothetical model was based on drive 

theory, which is a physiological-driven theory. The drive theory, supported by Clark Hull, 

Kenneth Spence and others, posited that organisms are born with certain physiological needs 

such as hunger, thirst, sleep, fear and affection (Atkinson, Atkinson, Smith, Bem, & Nolen-

Hoeksema, 1996; Hayes, 1994). These needs operate as drives motivating the organism to carry 

out appropriate responses to maintain ‘homeostasis’, that is, ‘a constant state’ (Atkinson et al., 

1996, p. 134).  

Applying the principle of drive theory to fear-evoking communications, Janis and colleagues 

proposed that a fear-evoking stimulus elicits an anxiety drive in the message recipients. In order 

to maintain homeostasis, message recipients are intrinsically motivated to respond to the 

message. Their adaptation of the recommended action is the most desirable outcome for the 

communicator of the message. However, some individuals may display maladaptive coping 

reactions, such as being defensive towards the warning message (Janis, 1971; Janis & Feshbach, 

1953). The individuals, in this case, maintain homeostasis by dismissing the message 

unconditionally. 

Janis and colleagues believed that the intensity of fear generated from the communications solely 

determines the responsiveness to the message, such that the relationship between fear arousal and 

behaviour change is posited in this model as an inverted U-shape. The inverted U-shaped model 

suggested that a stimulus that elicits a moderate level of arousal produces the most ‘effective 

preparatory behaviour’ (Janis, 1982a, p. 57).  

The model suggested that a low-threat stimulus arouses mild fear, and therefore it only elicits a 

need for reassurance. To respond to this need, message recipients may interpret the message as 

unimportant and irrelevant. This leads to a high level of optimism about being unaffected, thus 

the individuals are not motivated to adopt the recommended action. In contrast, a high-threat 

stimulus that elicits strong fear activates a need for vigilance. However, this strong arousal does 

not result in message conformity.  

http://www.google.com/search?hl=en&rls=com.microsoft:en-nz&ei=6CkTS4nVII_-tQP5vvDBDw&sa=X&oi=spell&resnum=0&ct=result&cd=1&ved=0CBMQBSgA&q=homeostasis&spell=1
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A moderate-intensity stimulus arouses both a need for vigilance and a need for reassurance. It 

generates enough tension to create a high level of anxiety for individuals to attend to and 

seriously consider the message, while the individuals still possess enough mental efficiency to 

cope with the anxiety and to modify their behaviour to ameliorate it. This theoretical framework 

therefore emphasises the importance of generating arousal to reach a threshold, described by 

Janis as the point just before ‘maximum stress tolerance’ is reached (Janis, 1971, p. 131). 

Janis explained this phenomenon using the psychoanalytic theory that the high-level stimulus 

causes very strong internal disturbance (i.e., overwhelming anxiety) and rather than triggering the 

intended behaviour modification it causes individuals to activate defensive reactions such as 

avoidance and denial. Through defensive avoidance and denial, individuals ignore or minimise 

the importance of the threat unconditionally. Furthermore, these avoidance behaviours may be 

learnt and become habitual after repeated pairing of maladaptive coping reactions and the 

experience of emotional relief. The behaviour to prevent future exposure to the message is then 

reinforced, and persists after the initial communication (Janis, 1971; Janis & Feshbach, 1953). 

This strategy is maladaptive as it interferes with rational decision making. More importantly, the 

inverted U-shaped model suggests that stimuli that elicit too high levels of fear may have 

negative long-term effects on message recipients and reduce the likelihood they will be exposed 

to, process and accept similar messages in future (Janis & Feshbach, 1953).  

Despite the intuitive appeal of the inverted U-shaped model, it has largely been rejected by other 

theorists and researchers due to a lack of empirical support. In fact, in one study conducted by 

Janis and Feshbach (1953), an inverse linear relationship between stimulus intensity and message 

acceptance was found, so that participants in the low-threat condition reported the highest level of 

verbal adherence to the recommendations given. Some other studies also reported a linear 

relationship, but found this occurred in the opposite direction, so that stronger fear-evoking 

appeals appeared to produce greater message acceptance with no evidence of a plateau or reversal 

of effect at higher levels of fear arousal (Dabbs & Leventhal, 1966; Janis & Mann, 1965; 

Leventhal, Singer, & Jones, 1965; Leventhal, Watts, & Pagano, 1967). 

The inverted U-shaped model hypothesised that fear arousal was the only predictor for message 

conformity, therefore it is probably not surprising that Janis and colleagues did not investigate the 

impact of other components of fear-arousing communications such as the severity of the depicted 

risk, the individual’s susceptibility to the risk, the amount of information received and the 
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medium used to illustrate the risk. These components were perceived as relating to fear 

generation, and were manipulated deliberately to adjust the level of fear elicited in different 

experimental conditions. However, the effects of these individual factors on message conformity 

were not examined separately. 

For example, in one study (Janis & Feshbach, 1953), there were three experimental conditions 

(low, moderate and high level of fear-arousing stimuli) differentiated by the severity of the 

depicted risk, the individual’s vulnerability to the risk, the amount of fear-arousing material 

presented to the participants and the use of pictorial information in one of the conditions. To 

maximise the intensity of fear in the high-threat condition, they combined all of the above 

components to the highest extent. In contrast, a low-threat condition was created by combining 

all the low-intensity components. The medium-threat condition was less clearly defined in the 

paper. Subsequent studies tended to have only high- and low-threat conditions (Janis & 

Terwilliger, 1962). 

Janis and colleagues initiated empirical research and theory generation about the reactions 

elicited by fear-evoking appeals, although empirical support for their inverted U-shaped model 

was limited. They also provided early evidence for the importance of offering resolutions in risk 

communications. In one of their studies, participants from the strong-threat condition viewed 

gory pictures of rotted teeth caused by bad dental hygiene practice, while participants from the 

medium- or low-threat conditions only read about rotted teeth as an adverse outcome of having 

bad dental hygiene practice. After exposure to the stimuli, participants from the high-threat 

condition were significantly more likely to express a need for more information on prevention 

(20% versus 2% in the medium-threat group and 8% in the low-threat group) (Janis & Feshbach, 

1953).  

The authors interpreted the increased likelihood of strong-threat condition participants asking for 

prevention information as evidence of ‘residual emotional tension’, which was assumed to 

represent a need for reassurance (Janis & Feshbach, 1953, p.83). However, this assumption had 

not been explicitly tested in their study. If this assumption was correct, the expressed need for 

information about how to prevent the undesirable outcome probably signalled the importance of 

providing a resolution, especially following exposure to a strong fear-arousing stimulus. This 

suggests message recipients should be provided with practical strategies to prevent the 
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undesirable outcome, and this information could probably help release the physiological tensions 

elicited by the fear-arousing stimulus.  

The research by Janis and colleagues did not establish the relationship between the provision of 

resolutions and behavioural change. However, later research conducted by other investigators 

confirmed that the provision of a resolution is a critical component of maximising the 

effectiveness of fear-eliciting appeals communications (Mahood, 2003). The perceived ability to 

act upon the recommendation has also been shown to be important. For example, a study showed 

that compared with people who were provided with a low-efficacy resolution following exposure 

to fear-arousing health messages, those who were provided with a high-efficacy resolution were 

more likely to report intention to follow the recommendations (Mewborn & Rogers, 1979). 

In summary, while the inverted U-shaped model was not supported by empirical findings to only 

a limited degree, Janis and colleagues’ work nevertheless represented the first attempt to derive a 

theoretical framework linking the exposure to fear-arousing stimuli with message acceptance and 

behavioural change. The concepts proposed by Janis and colleagues including the motivation to 

resolve negative affective responses elicited by fear-eliciting stimuli have been further developed 

by other researchers. 

2.3 Parallel Response Model and Protection Motivation 
Theory 
While the inverted U-shaped model was based upon the physiologically-derived drive theory, 

later models shifted their focus and explored cognitive antecedents of behaviour change. These 

include Leventhal’s Parallel Response Model (Leventhal, 1971) and Rogers’ Protection 

Motivation Theory (Rogers, 1975). Leventhal and Rogers both believed that cognitive reactions 

are crucial components in fear-evoking appeals models. They rejected Janis’ inverted U-shaped 

model, because the model focused narrowly on the intensity of fear induced by the 

communication, while other facets such as perceived severity of and susceptibility to the threat 

and perceived self-efficacy to avert the adverse outcomes were incorporated into the model. Both 

the Parallel Response Model and the Protection Motivation Theory have a strong focus on 

message recipients’ perception of the stimulus and feasibility of the recommended protective 

behaviour. These two models share many similarities, and are described below. 
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The Parallel Response Model was the first model of fear-evoking appeals to consider cognitive 

antecedents of behaviour change (Leventhal & Trembly, 1968). Leventhal (1971) theorised that a 

fear-evoking stimulus generates two processes: fear control and danger control, which may 

operate individually or in parallel. Fear control refers to efforts to control fear of the threat. This 

process could be maladaptive as it might motivate individuals to downplay or ignore the severity 

of the threat and deny their susceptibility. This may in turn lead to reactance, that is, an 

unconditional rejection of the message. However, Leventhal argued that there are situations 

where fear control is appropriate, such as when the source of danger is ambiguous and when there 

is a lack of recommendations or obvious strategies for how to avoid, ameliorate or prevent the 

occurrence of the threat. The other cognitive component of the Parallel Response Model is danger 

control. Danger control is a problem solving strategy, and refers to the efforts to control the threat 

by carrying out self-protection actions, and thus is the desired response in most situations, such as 

health communications. 

Two smoking-related examples are used here to illustrate the point that depending on the 

situation, fear control or danger control could be the more appropriate strategy to adopt. In this 

first example, smokers are concerned about their health after seeing an advertisement about 

premature death caused by smoking. Smokers who adopt a danger control strategy would control 

the threat by quitting smoking, while those who adopt a fear control strategy would minimise or 

ignore the health message and would not quit smoking. In this scenario, danger control is the 

more desirable coping strategy from a health promotion perspective.  

However, in a different scenario such as smokers who want to quit smoking but are worried about 

weight gain due to quitting, the most appropriate strategy from a health promotion perspective 

would be to adopt a fear control strategy. That is to control their fear, the smokers would 

minimise or ignore the negative thoughts they had about weight gain and continue with their quit 

attempt. However, if a danger control strategy was used, smokers would terminate their quit 

attempt in order to remove the danger of gaining weight. 

As mentioned previously, the Parallel Response Model suggested that fear control and danger 

control could be activated independently or they could operate in parallel. However, as the 

Parallel Response Model was a theory but was not empirically tested, Leventhal did not explain 

what circumstances favour the adoption of fear control or danger control, or both. The model also 

made no reference to the outcome when both fear control and danger control are competing 
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against each other and creating contradictory responses. These factors led subsequent researchers 

to criticise Leventhal’s model as lacking detail and empirical support (Witte, 1992; Witte & 

Allen, 2000). However, as Leventhal himself maintained, his model required further development 

and empirical examination to test the assumptions outlined in the model.   

Rogers’ Protection Motivation Theory also focused on the cognitive processes that may underlie 

behaviour change. Compared to the Parallel Response Model, the Protection Motivation Theory 

had a stronger theoretical basis as the framework was built upon the well-established expectancy-

value theory. According to Rogers, the expectancy-value theory posits that: ‘the tendency to act 

in a particular fashion is (said to be) a function of the expectancy that the given act will be 

followed by some consequence and the value of the consequence’ (Rogers, 1975, pp. 96-97). 

Therefore, the expectancy-value theory emphasised the importance of the person’s belief on 

his/her ability, expectations of success and evaluation of possible outcomes of different actions. 

At the same time, the theory did not ignore the influences of objective factors such as the actual 

ability of the individual and his/her previous experience (Fishbein, 2008).  

While Martin Fishbein did not coin the term ‘expectancy-value theory’, he originated the ideas 

that underpinned the theory. Fishbein had studied extensively the effect of beliefs and values on 

the adoption of healthy or risky behaviours and linked his theory to health promotion (Albarracin, 

Fishbein, & Middlestadt, 1998; Fishbein, 2008; Fishbein & Ajzen, 2010; Fishbein & 

DiClemente, 2009; Fishbein & Middlestadt, 1987). Later, the expectancy-value theory was 

extended to other areas, such as the study of achievement motivation in academic settings 

(Wigfield, 1994; Wigfield & Cambria, 2010; Wigfield & Eccles, 2000; Wigfield, Tonks, & 

Klauda, 2009), health communication (Kahn, Jean, & Elizabeth, 2001; Kaufman, 2009), 

participation in sport and physical activities (Amber, 2010; Bhalla & Weiss, 2010), and impact of 

advertising and marketing (Shoham, Rose, & Kahle, 1998; Smith & Swinward, 1988). While the 

expectancy-value theory was complicated with many different components, the model had been 

well researched. 

Rogers adapted the expectancy-value theory to develop the Protection Motivation Theory – a 

theoretical model that provides specific hypotheses on the impacts of fear-evoking appeals 

communications. Unlike the Parallel Process Model, the Protection Motivation Theory rejects the 

role emotional arousal plays in fear-evoking appeals communications. The model also assumes 

that all behavioural responses elicited by the communications were a result of deliberate and 
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rational consideration of the information. According to this model, the three components of fear-

evoking appeals that influence behavioural change are the severity of the depicted risk, the 

probability of its occurrence and the efficacy of the recommended response (Rogers, 1975). 

Each of these components is thought to motivate the message recipients to engage with a 

cognitive mediating process: appraised severity, expectancy of exposure and appraised efficacy 

of coping response. These cognitive responses in combination arouse a level of protection 

motivation, which in turn determines an individual’s likelihood to adopt the recommended 

response. In summary, Protection Motivation Theory proposed that behaviour change is a result 

of cognitive appraisal processes and protection motivation, instead of resulting from the degree to 

which fear is aroused (Rogers, 1975). 

Rogers and Mewborn (1976) tested the accuracy of the Protection Motivation Theory in a series 

of three studies. Each study used a full factorial design, where the stimuli (include both a video 

clip and written information) varied by the seriousness of the depicted harms (low/high), the 

probability of that event’s occurrence (low/high), and the efficacy level of the recommendation 

(low/high). Responses were then combined from all three studies. The results confirmed that 

there was a relationship between the level of noxiousness and appraised severity of the stimulus, 

between the occurrence probability suggested by the stimulus and self-reported expectancy of 

exposure, and the efficacy level of the respondents and self-reported belief in efficacy of coping 

responses. 

A statistical model was fitted to investigate the relationship between appraised severity, 

expectancy of exposure, appraised efficacy, fear arousal and intention to adopt the 

recommendation (Rogers & Mewborn, 1976). The findings provided support for only part of the 

Protection Motivation Theory. Specifically, it was found that both perceived severity and 

perceived efficacy predicted intentions to adopt the recommendation; this finding was consistent 

with the Protection Motivation Theory. The statistical model also showed that expectancy of 

exposure and fear-arousal both predicted perceived severity but not intention to comply. While 

this finding suggested that fear arousal was not a key determinant for intention to comply – which 

was consistent with the model – the lack of a relationship between expectancy of exposure and 

intention contradicted the Protection Motivation Theory. 
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Witte (1992) noted a few limitations in Rogers’ Protection Motivation Theory. First, this 

theoretical model does not explain when fear-evoking appeals are likely to fail. It is unclear under 

which circumstances the level of protection motivation would be too weak to stimulate behaviour 

change. Second, Witte (1992) also noted that while this model is adequate in explaining the 

differential outcomes observed in individuals, the complexity of the model made it difficult to 

predict outcomes as there are too many possible variations in cognitive responses to consider. 

This limitation affected the usefulness of the Protection Motivation Theory in predicting 

outcomes.  

In summary, the Parallel Response Model and the Protection Motivation Theory contributed to 

the studying of fear-evoking appeals by exploring cognitive antecedents of behaviour change. 

However, these theories also have some limitations. Specifically, there is a lack of empirical 

evidence that supports the theoretical framework proposed by the models. 

2.4 Extended Parallel Process Model 
Witte (1992) later extended the Parallel Response Model and the Protection Motivation Theory to 

develop the Extended Parallel Process Model (EPPM). She adopted the overall structure of the 

Protection Motivation Theory, while integrating the threat control component of the Parallel 

Response Model into her model. Compared to the Parallel Response Model and the Protection 

Motivation Theory, Witte (1992) argued that the EPPM provides a more detailed account of the 

interactions between fear control and threat control. 

The EPPM theorised a two-step process. The model predicted that when presented with a 

threatening stimulus, people first appraise the severity and susceptibility of the threat. If the 

perceived threat is low, there is no motivation for processing the message any further. However, 

if the threat is appraised as moderate or high, message recipients are motivated to engage with a 

second appraisal, during which they consider the effectiveness and feasibility of actions to reduce 

or remove the threat. These latter variables are referred to as response efficacy and self-efficacy. 

If the solution is perceived as effective and feasible, recipients are motivated to engage with 

protective behaviours to control the danger by adopting the recommended solution (i.e., 

protection motivation). This in turn resolves the negative feeling aroused by the fear-invoking 

message. However, if the solution is perceived as ineffective or infeasible, fear control responses 

are expected. To control their fear, subjects use denial, defensive avoidance and reactance. 



 
34 

 

Witte (1992, p.138) wrote that ‘perceived threat determines the degree of intensity of the reaction 

to the message, while perceived efficacy determines the nature of the reaction’. Therefore, the 

EPPM suggested that the messages in fear-evoking appeals need to focus on severity, 

susceptibility, response efficacy and self-efficacy, since these variables all play vital roles at 

different stages of the appraisal process. Witte (1994) also believed that the affective responses 

elicited by the communications (i.e., fear) does not determine message acceptance, and this idea 

challenged the core concept of the inverted U-shaped model which postulated a direct 

relationship between fear intensity and message adaptation. 

The accuracy of the EPPM had been examined in a number of studies, and the findings generally 

supported the model (Lennon & Rentfro, 2010; Witte, 1994, 1998; Witte & Allen, 2000). In one 

of the studies, Witte (1994) attempted to unpack the different components of the EPPM through a 

controlled experimental study. Participants from six different experimental conditions read a 

passage about Acquired Immunodeficiency Syndrome and the passage varied on the level of 

threat (high, moderate or low) and efficacy (high or low) it tried to convey.  

The EPPM hypothesised that those who were in the low threat condition would not process the 

message any further and therefore the message would have no effect on them. By contrast, people 

who were in the high threat condition were expected to have the motivation to appraise the 

efficacy level of the passage. Respondents who received a high-threat high-efficacy message 

would accept the message while those who received a high-threat but low-efficacy message 

would reject the message. Warning acceptance was measured in this study by participants’ 

attitude towards using condoms and their intention to use them, assessed immediately after 

exposure to the health communications. These two measures, alongside their actual behaviours 

(whether or not they had used a condom since the last survey) were re-assessed at a six-week 

follow-up. The inclusion of a behaviour measure showed an improvement in methodology from 

previous studies that had investigated the accuracy of other fear-evoking models, as the latter 

only assessed people’s intention to change their behaviours after exposure to a stimulus (Janis & 

Feshbach, 1953; Janis & Terwilliger, 1962; Rogers & Mewborn, 1976).  

The study found partial support for the EPPM (Witte, 1994). Consistent with the hypothesis, 

perceived threat was positively associated with people’s intention to use condoms. However, the 

relationship between perceived threat and people’s attitudes and actual behaviours was only 
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marginally significant. As expected, perceived efficacy was found to be positively associated 

with all measures of message acceptance.  

To tease out the role affective responses played in fear-evoking appeals, in the same study, Witte 

(1994) also assessed the relationship between fear arousal and message acceptance. She found 

that fear arousal was not directly related to the respondents’ attitudes, intention or behaviours. 

This finding supported the proposition posed by Witte that while fear-evoking appeals stimulate 

affective responses such as fear, they do not determine message acceptance. Lennon and Rentfro 

(2010) later provided contradictory evidence suggesting that the perceived effectiveness of health 

messages had a stronger relationship with fear arousal than the severity and efficacy level of the 

messages. However, this conclusion was based on a very small sample (n=30). That study also 

used a less optimal outcome measurement that assessed the ‘perceived effectiveness of the 

message in convincing people to change their behaviours’ (Lennon & Rentfro, 2010, p. 60), 

instead of measuring actual behavioural change. 

Witte and Allen (2000) investigated the accuracy of the EPPM further with a meta-analysis of 

empirical studies that reported on responses towards fear-evoking appeals in public health 

campaigns. The meta-analysis attempted to test the assumptions postulated by the EPPM, as well 

as other fear-evoking appeals theory such as the inverted U-shaped model. First, Witte and Allen 

(2000) found that fear, severity, susceptibility, self-efficacy and response efficacy were all 

positively associated with the outcome measures (attitude, intention and behaviours). Second, it 

was found that the different combinations of threat and efficacy level affected outcomes, in the 

direction postulated by the EPPM. Specifically, messages that were high in threat and efficacy 

produced the best outcomes (i.e., most likely to produce positive attitudes, intention and 

behaviour towards the recommended action). High-threat low-efficacy and low-threat high-

efficacy conditions were less effective in creating positive outcomes. Finally, low-threat low-

efficacy fear-evoking appeal messages had the least effect on changing attitudes/intention and 

stimulating behaviour change. However, as the authors had noted, this finding was also 

compatible with the Protection Motivation Theory. 

In summary, similar to the Parallel Response Model and Protection Motivation Theory, the 

EPPM also explored the cognitive antecedents of behaviour change. The accuracy of the EPPM 

in predicting behaviour change has been tested and found some support in general.  
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2.5 Cognitive dissonance 
Another theoretical model of how fear appeals may influence behaviours is the cognitive 

dissonance model as proposed by Festinger. Applying this concept to health communications, 

cognitive dissonance refers to the internal state of psychological discomfort that is driven by an 

exposure to new information that contradicts people’s current behaviour (Festinger, 1957). For 

example, smokers may experience cognitive dissonance after seeing a tobacco control 

advertisement on smoking-induced diseases, because this health information challenges their 

current smoking behaviours. This unsettling internal state then motivates smokers to try to reduce 

the dissonance they are experiencing. This objective can be achieved by modifying their smoking 

behaviours (i.e., to quit smoking) or to reject the health message. 

To reject the health message, an individual may avoid threat cues through psychological devices 

such as selective inattention, selective forgetting, distraction from the meaning of warning 

messages, and construction of wishful rationalisation that minimises the negative consequences 

of not adopting the recommended behaviour (Janis & Mann, 1977). These defensive avoidance 

strategies help message recipients to justify their decision for not making a behaviour change as 

recommended by the health message. It was also believed that the level of avoidance people 

exhibit represents the level of cognitive dissonance they are experiencing. As stated by Festinger 

(1957, p.18), ‘the greater the dissonance, the greater will be the intensity of the action to reduce 

the dissonance and the greater the avoidance of situations that would increase the dissonance’. 

As tobacco GHWs provide health information that challenges smokers’ current smoking 

behaviour, it is possible that GHWs would create cognitive dissonance. This reaction could be 

assessed using a behavioural measure to assess whether or not people try to avoid exposure to 

warning messages. Smokers’ avoidance of tobacco warning labels have been investigated and its 

presence has been identified in a number of studies, including data from the International 

Tobacco Control Policy Evaluation (ITC) Project (Borland, Wilson et al., 2009; Borland, Yong et 

al., 2009).  

However, the role of cognitive dissonance in message acceptance has been interpreted differently 

by scholars or researchers. Because of the avoidance behaviours elicited among smokers in 

response to GHWs, some critics of GHWs such as Ruiter and Kok (2005) strongly discouraged 

the use of fear-evoking appeals in GHWs. They believed fear-evoking appeals are detrimental 
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and stop people registering and evaluating the information that is being communicated. This 

interpretation of warning avoidance as a negative outcome of GHWs’ effectiveness is compatible 

with the core ideas of the inverted U-shaped model, Parallel Response Model, Protection 

Motivation Theory, and EPPM. These theoretical models considered a positive shift in people’s 

attitude, an intended behaviour change, or an actual behaviour change as positive outcomes of 

fear-evoking communications. For example, based on the idea of the Parallel Response Model 

(Leventhal, 1971), the exhibition of avoidance behaviours towards tobacco GHWs would be 

considered as a maladaptive coping strategy. As a fear control strategy, warning avoidance would 

motivate message recipients to downplay the severity of the threat and deny their susceptibility, 

and would therefore result in no behaviour change.  

On the other hand, other researchers believed that cognitive dissonance is not necessarily 

detrimental, and have used warning avoidance as a measure of positive outcomes of GHWs’ 

effectiveness. The presence of warning avoidance is believed to reflect meaningful engagements 

by smokers with the message, even though the knowledge of smoking harms contradict their 

current smoking behaviours (Borland, Yong et al., 2009). ITC investigators have explored the 

relationship between warning avoidance and quitting using longitudinal data collected from four 

countries and five survey waves, and provided supporting evidence for this interpretation 

(Borland, Yong et al., 2009). They found that warning avoidance consistently predicted quitting 

behaviours at a subsequent survey. This finding suggested that while health communications may 

not create an immediate behaviour change, it may generate cognitive dissonance in some people 

that eventually leads to a behaviour change. 

In summary, while the concept of cognitive dissonance was not developed as a theoretical model 

for fear-evoking appeals, researchers have applied the concept to assess and help with the 

understanding on avoidance behaviours exhibited towards tobacco GHWs. There are at least two 

competing views on how to interpret avoidance responses to GHWs, and findings from a 

methodologically robust study showed that warning avoidance predicted future quit attempts. 

2.6 The ‘3 Ts’ model 
Other than models that were specifically developed for fear-evoking appeals, generic models on 

treatment of addiction may also be used to theorise the effects of GHWs on smokers. This section 

focuses on Robert West’s ‘3 Ts’ model. West has used his model extensively to theorise the 
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impact of tobacco control measures on smoking cessation. This model has three components: 

tension, trigger and treatment (West & Sohal, 2006). ‘Treatment’ refers to the importance of 

making effective cessation support accessible to people who want to quit smoking because this 

strategy improves quit rates. ‘Tensions’ and ‘triggers’ focus on the motivational needs that 

underpin behaviour modification. 

Specifically, tensions are defined as events that consistently remind smokers of the need to stop 

smoking, while triggers are events that create a tipping point that lead to an actual quit attempt. 

This theory therefore argues for a comprehensive tobacco control strategy, because the combined 

tobacco control interventions create an environment with varied and regular prompts to build up 

tensions and trigger cessation attempts (West & Sohal, 2006). Applying the idea of tensions and 

triggers to the study of GHWs’ effectiveness, GHWs may create tensions by constantly exposing 

smokers to warning messages about smoking harms. On the other hand, GHWs may also act as a 

trigger if the warning messages are a sufficient prompt to stimulate a quit attempt.  

The ‘3 Ts’ model is relatively new, and the empirical evidence is still being accumulated to 

demonstrate its usefulness in theorising the impacts of tobacco control measures and personal 

events on behaviours change. Overall, the ‘3 Ts’ model has an advantage of considering the total 

impact of the entire tobacco control environment (e.g., social norms about smoking, policies 

which affect the accessibility, affordability of cigarettes and where smoking can occur) in which 

smokers’ smoking related behaviours occur. This is absent from the other models described in 

this chapter. However, because people’s motivation to quit is constantly being affected by the 

environment they are operating in, this complexity makes it difficult to predict whether an 

exposure to a specific stimulus would act as a tension or a trigger (or have no effect at all), and 

how much effect it would have on a person’s motivational needs to quit smoking.  

2.7 The New Zealand tobacco graphic health warnings 
Six theories on fear-evoking appeals or addiction management had been discussed in this chapter: 

the inverted U-shaped model, the Parallel Response Model, the Protection Motivation Theory, the 

EPPM, cognitive dissonance and ‘3 Ts’ Model. This section illustrates how these theories could 

be used to predict the effects of the New Zealand GHWs on smokers – one of the key audiences 

of this tobacco control intervention. 
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To recapitulate, the New Zealand tobacco GHWs have three key components: a dramatic 

portrayal of severe adverse health outcomes, a recommended action to avoid the threat (i.e., quit 

smoking), and a mechanism to get support to carry out the recommended action (i.e. a call for 

action including the national free phone Quitline number). Table 3 summarises the theoretical 

assumptions of all six models, and the hypothesis on the effectiveness of GHWs. 

Table 3. Summary of the different theoretical frameworks on fear-evoking appeals 

Model Theoretical 
assumptions 

Hypothesis 

Inverted U-
shaped model 

Intensity of fear is the only 
predictor for message 
conformity, where moderate 
fear arousal produces the 
best outcome (compared 
with low and high fear). 

Assuming GHWs produce a moderate level of fear, they 
would be more likely to generate message conformity 
than text-based warnings. 
Impacts of different GHWs might vary, depending on the 
level of fear they generate. GHWs with very strong visual 
images might generate high level of fear, and thus would 
activate defensive reactions such as ignoring or denying 
the importance of the threat unconditionally. GHWs with 
weak visual image might generate low level of fear, and 
thus would have no effect on smokers.  
 
 

Parallel Response 
Model 
 
 

Fear control and/or danger 
control are activated as a 
result of exposure to GHWs. 
Message conformity 
depends on the strength of 
the person’s fear control and 
danger control. 
 

GHWs would be more likely to generate message 
conformity than text-based warnings, because the 
cessation message increases people’s tendency to control 
the threat by quitting smoking. 
However, if the visual images of GHWs generate very 
strong perceived threat, they could lead to reactance. In 
which case, smokers would downplay or ignore the 
severity of the risks depicted on GHWs, and would not 
be motivated to quit. 
 

Protection 
Motivation 
Theory 
 

Smokers engage with the 
GHWs through an appraisal 
of the perceived threat and 
the perceived efficacy of the 
messages. The additive 
effect of perceived threat 
and perceived efficacy 
determines message 
conformity, whereby 
stronger threat and stronger 
efficacy are more likely to 
generate message 
conformity. 
 

GHWs would be more likely to generate message 
conformity than text-based warnings, because they 
generate greater perceived threat and perceived efficacy 
through the use of visual images and the inclusion of a 
cessation message. 
Responses elicited by different warning messages would 
vary because the degree of personal relevance of each 
message would be different. 
Responses reported by smokers would vary because 
individual-based factors will affect how they perceived 
the information. 
 

Extended Parallel 
Process Model 

Smokers engage with the 
GHWs through an appraisal 
of the perceived threat and 
the perceived efficacy of the 
messages. If the messages 
were perceived as high 
threat, smokers would then 
appraise the efficacy of the 

GHWs would be more likely to generate message 
conformity than text-based warnings, because they  
generate greater perceived threat and perceived efficacy 
through the use of visual images and the inclusion of a 
cessation message. 
Responses elicited by different warning messages would 
vary because the degree of personal relevance of each 
message will be different. 
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Model Theoretical 
assumptions 

Hypothesis 

messages. Only messages 
that generated high threat 
and high efficacy would 
lead to message conformity. 
 

Responses reported by smokers would vary because 
individual-based factors would affect how they perceived 
the information. 
 

Cognitive 
dissonance 
 

The information 
communicated by the 
GHWs would contradict 
smokers’ current 
behaviours. This cognitive 
dissonance would then 
create psychological 
tensions which needed 
resolving.  

GHWs would elicit stronger warning avoidance than 
text-based warnings, because the former would create 
stronger cognitive dissonance due to use of visual 
images. 
Smokers who continued to smoke would reduce 
dissonance by avoidance (e.g., hiding/obscuring packs, 
avoiding packs with most disturbing GHWs). 
Increased proportion of smokers who would try to 
remove dissonance by quitting. 
 

The ‘3 Ts’ model GHWs could lead to a 
behavioural change by 
acting as a motivational 
tension or a trigger. When 
GHWs were acting as a 
motivational tension, the 
GHWs would constantly 
remind smokers the needs of 
quitting smoking. 
When GHWS were acting 
as a trigger, the GHWs 
would directly lead to a quit 
attempt. 

Factors such as on-pack tobacco warnings, the cost of 
tobacco and personal health concerns all play a role in 
determining people’s motivational needs to quit smoking. 
A specific hypothesis on the effectiveness of text-based 
warning labels or GHWs could not be formed using the 
‘3 Ts’ model. However, there is an expectation that any 
impact on-pack warning labels have on smokers would 
be mediated by smokers’ motivational needs to stop 
smoking. 
 
 

 

2.8 Chapter Summary 
Empirical evidence available to date supports the use of fear-evoking appeals in health 

communications, because they are effective in motivating protective behaviours (Delaney, 

Lough, Whelan, & Cameron, 2004; Rossiter & Thornton, 2004; Wakefield, Freeman, & 

Donovan, 2003). Nevertheless, there is little agreement on the mechanism causing fear-evoking 

appeals to work. Researchers had proposed a number of different models and theories to explain 

the impact of fear-evoking appeals. An understanding of these frameworks is important, as they 

provide the theoretical foundation for the use of tobacco GHWs as a tobacco control measure, 

and should result in design of better health messages.  

The next chapter reviews the empirical evidence for the effectiveness of GHWs in reducing 

smoking uptake and promoting quitting among smokers. It also evaluates the evidence for the 

impacts GHWs have on the intermediate variables as predicted by the theoretical models or 

concepts described in this chapter, such as affective responses, perceived susceptibility to 
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smoking risks and warning avoidance. The available evidence on the differential impacts of 

different warning messages and the nature of the efficacy message on the theorised intermediate 

variables are also explored and summarised. A review of existing evidence is important; it helps 

in formulating specific research questions and operationally defining observed variables for this 

thesis. 

However, it is also noted that some of the intermediate variables proposed by these theoretical 

models have not been explored in previous research on GHWs’ effectiveness. It is probably 

because some of these theoretical models are not easily testable empirically. For example, for the 

inverted U-shaped Model, level of fear-arousal is not defined so if a straight linear relationship 

between fear-arousal and behavioural change was found, a proponent of this theory could always 

argue that the high level of arousal had not been reached by experimental stimuli. Another 

example was related to the ‘3 Ts model’, where a lack of responsiveness to the stimuli could be 

interpreted as evidence for the ineffectiveness of that particular stimuli or the finding could be 

attributed to the lack of a stimulating environment that allows behaviour change to occur. 
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Chapter 3 Empirical evidence for impacts of tobacco graphic 
health warnings 

3.1 Introduction 
This chapter reviews and synthesises existing evidence on the effects tobacco GHWs have on 

current smokers, quitters, and non-smokers. The objective of this chapter is to critically review 

the research evidence for the impacts of tobacco GHWs. This task was undertaken by drawing 

findings together, considering the strength of evidence, exploring the consistency of findings, and 

identifying common strengths and weaknesses in methodologies. Gaps and weaknesses identified 

in the research on GHWs have been used to inform the research questions, study design and 

methods used in the research in this thesis (detailed in Chapter Four). 

3.2 Methodology 

3.2.1 Search Strategy 

A comprehensive search strategy was used to locate journal articles and research reports that 

examined the effects of tobacco GHWs. Papers were retrieved from electronic databases, 

journals, websites, and bibliographies of relevant papers. This extensive search enabled the 

systematic identification of articles published in peer-reviewed journals, as well as grey literature. 

The inclusion of grey literature was particularly important because of the number of research 

reports commissioned by governments and non-government organisations on this research topic. 

Details of the search strategy are outlined in Table 4. To undertake a focused and rigorous 

review, a set of inclusion and exclusion criteria, outlined in Table 5, was developed to screen 

potential papers for relevance prior to their selection. 
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Table 4. Search strategies 

Source Search strategies 
Databases Four electronic databases were searched: Medline on Ovid (from 1950 to June 

2010), Embase on Ovid (from 1947 to June 2010), PsycInfo on Ovid (from 1967 to 
June 2010) and Business Source Premier on EBSCO (from 1994 to June 2010). The 
search terms used were (tobacco or cigarette$) AND (warning$) in the first three 
databases mentioned, and tobacco warning or tobacco label or tobacco packaging 
limited to peer-reviewed journals only in Business Source Premier. The search 
terms were refined by checking against key words used in key articles. The search 
terms used in Business Source Premier were different from the one used in the 
three health research databases to reflect key words used by journals in that 
particular database and potentially avoid omitting relevant articles. The additional 
exclusion criteria eliminated non-research publications such as news articles 
(consistent with the inclusion/exclusion criteria set out for this literature review). 
 

Journals The tables of contents of three journals were scanned to identify further relevant 
papers: Tobacco Control, Nicotine and Tobacco Research and Journal of Public 
Policy and Marketing for the period of 1997 to 2012. 
 

Websites The following four websites were searched by using online search functions and 
browsing: Tobacco Labelling Resource Centre website (www.tobaccolabels.ca), 
Associate Professor David Hammond’s web page on tobacco health warnings 
(http://davidhammond.ca/healthwarnings.html), Google Search Engine 
(www.google.com) and Google Scholar (www.scholar.google.com). 
 

Reference lists of 
relevant papers 

The reference lists of relevant papers were checked to identify papers not already 
found in the other searches. 

 

Table 5. Inclusion and exclusion criteria 

Characteristics Decision to 
include/exclude 

Rationale 

Studies investigating the impacts and 
outcomes of tobacco GHWs 
 

Include To ensure the research objectives focused on the 
effectiveness of tobacco GHWs 

Studies with no comparison groups, 
except for qualitative studies where 
the aim is to develop in-depth 
understanding of a topic and having 
a comparison group is usually 
irrelevant 
 

Exclude To ensure the effectiveness of GHWs was 
analysed and presented in relation to other forms 
of warning labels; this approach allowed the 
differential level of outcomes to be attributed to 
the GHWs overall or a specific component of the 
GHWs (e.g. the inclusion of a supporting text 
message or the size of the GHWs) against the 
comparison group(s) 
 

Opinion pieces and editorials Exclude To ensure the literature review was based on 
empirical research findings  
 
 

Literature review and meta-analysis1 Exclude To ensure the literature review was based on 
primary research 
 

Studies where the investigators did 
not provide sufficient details on the 
methodology to allow replications of 

Exclude To allow assessment of quality of the studies 
 

http://www.tobaccolabels.ca/
http://davidhammond.ca/healthwarnings.html
http://www.google.com/
http://www.scholar.google.com/


 
44 

 

Characteristics Decision to 
include/exclude 

Rationale 

the studies 
 
Same analysis presented in multiple 
publications 

Include only the 
latest or most 
comprehensive 
publication 

To ensure analyses covered were not repetitive. 
In the case of multiple publications, only the 
most up to date or comprehensive publication 
was included 

1 Although these papers were not included in the empirical review, they were used to identify research articles in this topic area. 
Findings from previous literature reviews were also summarised and are presented in a separate section in this chapter to 
acknowledge their contribution to the understanding of the effectiveness of GHWs. 

 

3.2.2 Search Results and Data Extraction 

The initial electronic database searches undertaken in June 2010 resulted in about 500 possible 

papers; some were judged to have little relevance to the topic based on the title of the papers. The 

abstracts were then reviewed for relevance. In the cases where the eligibility of the papers could 

not be determined by reading their titles and abstracts, the full text was reviewed. Applying the 

inclusion and exclusion criteria, the number of relevant papers was reduced to 25. An additional 

six papers/reports were identified following searches in three specific journals, websites and the 

bibliographies of relevant papers. The searches were updated in December 2012, where an 

additional ten papers/reports were located. One of them extended the analysis of a report found 

during the initial search; only the updated publication was included in this literature review. The 

combined total of papers from all sources was 40, and they were published between 2001 and 

2012. Among these, one was a non-English paper3 (Thrasher, Hammond et al., 2007). 

The reviewed studies employed several methodologies and described research carried out in a 

variety of settings. Table 6 summarises the study characteristics with regards to research design, 

year of publication, and the countries where the research was undertaken. Some papers reported 

on findings from multiple studies. I systematically evaluated the quality of the papers using a 

critical appraisal checklist developed specifically for public health research (Heller et al., 2008). 

The checklist gave consideration to the research questions, the methodology of the studies and 

interpretation of findings, as well as their limitations, flaws and significance to the area of 

                                                 
3 The non-English paper was appraised using the English version of the abstract, translation of key sections, and by 
contacting the lead author for more information including presentation slides that summarised the methodology and 
key findings. 
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research (see Appendix 2). Alongside the studies’ strengths and limitations, details of each study 

design and results were summarised (see Appendix 3). This table should be referred to whilst 

reading the chapter, and for further details about the studies cited. 

Table 6. Study design, year, and settings of included papers 

Total papers included 
  *Three papers included multiple studies resulting in a total of 46 studies 

40  

Year published  
 2001-2004 7 
 2005-2008 15 
 2009-2012 18 
   
Research design   
 Controlled experimental study 22 
 Qualitative study 9 
 Repeated cross-sectional study 6 
 Quasi-experimental study 4 
 Cohort study 3 
 Pre/post analysis of Quitline datasets 2 
  

Settings  
 Australia 9 
 United States 9 
 New Zealand 7 
 Canada 6 
 Asia 5 
 Multi-countries 5 
 Other European countries 3 
 Brazil 1 
 Mexico 1 
  * Three reports included more than 1 study  

 

3.3 Previous systematic reviews 
Through the literature search, three reviews of empirical evidence for the effectiveness of GHWs 

were located (Basham & Luik, 2012; Hammond, 2011; ITC Project, 2012). Because the current 

review focuses on assessing original research from its primary source, it excludes these 

publications. While the previous reviews provided helpful summaries on the empirical evidence 

on the effectiveness of GHWs, they were either out of date or they did not provide a 

comprehensive overview of the existing evidence (see Table 7 for details). Further, these reviews 

did not discuss the strengths and the weaknesses of the methodologies used to assess the 
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effectiveness of GHWs. The literature review undertaken in this thesis aims at overcoming these 

problems. 

Table 7. Summary table of the three published reviews of empirical evidence for GHWs’ 
effectiveness 

  ITC Project Hammond et al. Basham and Luik 
Year published 2012 2011 2012 
Key inclusion 
criteria 

Research studies conducted 
as part of the ITC Project 

Not defined Not defined 

Key exclusion 
criteria 

- Not defined Not defined 

Number of 
studies 
reviewed 

19 94 27 

Main findings *GHWs stimulated greater 
responses than text-based 
warnings in all measures 
considered in the review. 
These included noticing 
warnings, thinking about 
health risks because of the 
warnings, perceived 
likelihood of quitting 
because of the warnings, 
avoiding warnings and 
forgoing a cigarette because 
of the warnings. 
*Larger size GHWs 
stimulated greater responses 
(same measures as above) 
than small size GHWs. 
 

*Compared with text-based 
warning labels, GHWs 
elicited stronger warning 
salience (more likely to be 
read and noticed), stronger 
affective responses, 
stronger beliefs about 
smoking risks, increased 
thinking about the warning 
labels, increased warning 
avoidance, increased 
motivation to quit 
smoking, increased the 
likelihood of quitting and 
increases in the use of 
cessation services.  
*Differential responses in 
some measures were found 
by age. 
*Findings were generally 
consistent across studies 
using different 
methodologies (i.e. 
experimental studies and 
self-completed surveys). 

*Compared with text-based 
warning labels, GHWs did 
not increase the level of 
awareness of smoking risks, 
concern about smoking 
harms, forgoing of 
cigarettes, motivation to 
quit, or quit intention. 
*GHWs were counter-
productive because they 
stimulated defensive 
processing and reactance, 
and feeling of low self-
esteem and self-efficacy. 
*GHWs made tobacco 
products appear more 
attractive to certain 
individuals. 
*Research failed to provide 
evidence on the impacts 
GHWs have on actual 
behavioural change (as 
opposed to changes in 
psychological states only). 
 

Limitations *The review only set out to 
include studies that were 
conducted as part of the ITC 
Project. 
*This review only focused 
on between-country 
comparisons, and did not 
report any before-after data 
collected from the same 
population 

*Only included studies that 
were published up until 
2010 

*The inclusion and 
exclusion criteria were not 
described in the report, and 
therefore the rigourousness 
of the search methodology 
could not be accessed. 
*The review included one 
opinion piece that does not 
provide empirical evidence 
for GHWs’ effectiveness, 
and included other studies 
that did not focus on 
tobacco GHWs (i.e., the use 
of fear-evoking appeals in 
tobacco control advertising). 
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Among the three reviews, one of them presented potentially biased findings on the effectiveness 

of GHWs (Basham & Luik, 2012). The report set out to summarise empirical findings from the 

‘most important’ (p.25) studies on GHWs. However, the authors did not define their criteria for 

inclusion, so the process used to select papers could not be assessed. A comparison of the papers 

included in the Basham and Luik (2012) report with two other reviews (Hammond, 2011; ITC 

Project, 2012) suggests key papers were omitted, including work arising from the ITC Project 

which is a global research project that researched various tobacco control policies including 

tobacco warning labels. The authors included one opinion piece which did not provide empirical 

evidence for GHWs’ effectiveness, and a few other papers that did not focus on tobacco GHWs. 

Finally, the affiliation between the tobacco industry and the organisation that produced this report 

leads to questions about the authors’ independence from the tobacco industry and whether their 

findings arose from a dispassionate analysis of the evidence.  

Basham and Luik (2012) concluded that there was no evidence to support the implementation of 

GHWs. This was because GHWs ‘fail their purposes and are potentially counterproductive’ 

(p.27). Specifically, they noted that when compared with text-based warning labels, GHWs did 

not stimulate positive changes in responses such as awareness of smoking harms and forgoing 

cigarettes. Instead, they argued that GHWs stimulated negative emotional responses, low self-

esteem, and low self-efficacy which reduced the chance of smokers quitting smoking. Further, to 

control the high intensity of fear evoked by GHWs, they reported that some people adopted 

maladaptive strategies, such as defensive processing and reactance, which led them to reject and 

block out the messages unconditionally. However, the conclusions drawn contradicted the 

findings from a number of key studies that they omitted from their review, which again raises 

questions about potential bias. 

For example, a cohort study has found that while about half of the smokers interviewed reported 

fear and disgust towards the Canadian GHWs, the negative emotions elicited by GHWs were of 

benefit to the smokers (Hammond, Fong, McDonald, Brown, & Cameron, 2004). People who 

reported stronger negative emotions towards GHWs were more likely to report quitting and 

reducing tobacco consumption at a three-month follow-up survey. The ITC Project began in 2002 

with four countries – Australia, Canada, the United Kingdom (UK) and US – and is referred to as 

the ITC-4 Study. A paper that reported five waves of survey data from the ITC-4 also found no 

evidence that warning avoidance inhibits quitting (Borland, Yong et al., 2009).    



 
48 

 

The other two literature reviews were conducted by academic researchers with expertise in 

tobacco packaging and warning labels (Hammond, 2011; ITC Project, 2012). The first review 

described here is a summary report of findings collected from the ITC Project published in 2012 

(ITC Project, 2012). This review synthesised data collected from 19 countries, in which six 

standardised measures were used to assess the effects of tobacco warning labels on smokers. 

These measures assessed the extent to which respondents noticed warning labels, thought about 

health risks, avoided warning labels, stopped smoking a cigarette because of the warning labels, 

reported a greater perceived likelihood to quit because of the warning labels, and views about the 

amount of health information that should be printed on cigarette packages.  

The ITC Project used a longitudinal methodology and therefore collected data at multiple time 

points. The published review (ITC Project, 2012) only considered data from the most recent 

survey wave, and the year when the most recent survey wave took place was different for each 

participating country (ranging from 2006 to 2011). A key strength of this review was its ability to 

draw together data from different countries and compare the consistency of findings. Although 

the homogeneity of these studies was a strength of this review, it unfortunately limited the scope 

to six outcome measures. Another possible limitation was the authors’ deliberate omission of the 

within-country comparison analyses, which were powerful indicators of the change in responses 

before and after the implementation of GHWs. 

The authors of this report (ITC Project, 2012) concluded that GHWs stimulated greater self-

reported responses in all six measures (i.e., noticing labels, thinking about health risks, avoiding 

labels, stopping smoking a cigarette, perceived likelihood of quitting, and believing more health 

information should be printed on cigarette packages). Respondents from countries that were using 

larger text-based warnings at the time of the interviews (e.g., UK: 43% of the front- and 53% of 

the back-of-pack) reported the strongest responses towards warning labels. In contrast, 

respondents from countries that were using smaller text-based warnings (e.g., the Netherlands: 

30% of the front- and 40% of the back-of-pack) reported the weakest responses. The authors 

concluded that both the implementation of GHWs and the use of large warning labels (whether 

they were text-based or contained graphic images) had an impact on people’s responsiveness 

towards tobacco warning labels.  

The other report was an evidence review of tobacco labelling and packaging in general, but 

included a specific section on the evidence for the effectiveness of GHWs (Hammond, 2011). 
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This report was written four years ago (2010), and therefore does not contain more recent 

evidence. However, this review was thorough and adequate at the time it was written, and is 

probably still the most comprehensive evidence review on GHWs that has been published.  

The author of this review found support for the implementation of GHWs (Hammond, 2011). The 

report noted that: ‘research consistently demonstrated that health warnings with pictures are 

rated by smokers and non-smokers as more effective and (are) associated with greater impact 

and recall of health risks than text-only warnings’ (p.330). Specifically, when compared with 

text-based warnings, GHWs were more likely to be noticed and remembered by smokers, more 

effective in improving smokers’ knowledge of the health risks of smoking, and increased 

smokers’ concerns about health risks. Exposure to GHWs was also associated with increased 

motivation to quit smoking. Equally importantly, there was no evidence for adverse effects 

caused by GHWs.  

The review also synthesised research on the impacts of specific GHW components and showed 

that to be effective, the visual images needed to depict smoking harms in a vivid and emotionally 

arousing way (Hammond, 2011). The visual image should also be accompanied by a supportive 

cessation message that provides practical assistance to smokers who want to quit smoking. In 

summary, the evidence provided in this review supported the use of GHWs as a tobacco control 

measure. 

The systematic review reported in this chapter is intended to extend the previous reviews, by 

using a systematic approach to identify and appraise empirical evidence on the effectiveness of 

GHWs. This review included studies that were published up until December 2012, and satisfied 

the inclusion/exclusion criteria. 

3.4 Empirical evidence for the impact of graphic health 
warnings 
The remainder of this chapter presents an analysis and synthesis of the 40 original research 

papers identified for this review. The findings are organised by the major types of impact 

investigated. The exceptions were studies that evaluated the combined impacts of GHWs and 

plain packaging. Findings from these studies are presented in a separate section. 
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3.4.1 Summary of methodology approaches 

The studies identified used different research designs to investigate the effectiveness of GHWs. 

These included: 

• quasi experimental studies (Borland, Wilson et al., 2009; Borland, Yong et al., 2009; 

Hammond, Fong, McNeill et al., 2006; Thrasher, Hammond et al., 2007) 

• cohort studies (Hammond et al., 2004; Hammond, Fong, McDonald, Cameron, & Brown, 

2003; Silpasuman et al., 2008) 

• repeated cross-sectional studies (Chang, Chung, Yu, & Chao, 2011; Environics Research 

Group, 2005; Gospodinov & Irvine, 2004; Miller, Quester, Hill, & Hiller, 2011; Shanahan 

& Elliott, 2009; White, Webster, & Wakefield, 2008) 

• pre-/post analyses of existing datasets (Li & Grigg, 2008; Miller, Hill, Quester, & Hiller, 

2009) 

• controlled experimental studies (Bansal-Travers, Hammond, Smith, & Cummings, 2011; 

Crespo, Barrio, Cabestrero, & Hernandez, 2007; Fathelrahman et al., 2010; Fong et al., 

2010; Germain, Wakefield, & Durkin, 2010; Hoek, Louviere, & Gendall, 2007; Hoek, 

Wong, Gendall, Louviere, & Cong, 2011; Kees, Burton, Andrews, & Kozup, 2006; 

Kempf & Harmon, 2006; Munafò, Roberts, Bauld, & Leonards, 2011; Nascimento et al., 

2008; Nimbarte, Aghazadeh, & Harvey, 2005; O'Hegarty et al., 2006; Peters et al., 2007; 

Qin et al., 2011; Sabbane, Lowrey, & Chebat, 2009; Thrasher, Rousu et al., 2007; 

Thrasher, Rousu, Hammond, Navarro, & Corrigan, 2011; Vardavas, Connolly, 

Karamanolis, & Kafatos, 2009) 

• qualitative studies (BRC Marketing and Social Research, 2004b; Createc + Market 

Studies, 2003; Elliott and Shanahan Research, 2002, 2003; Hoek, Gendall, & Louviere, 

2012; McCool, Webb, Cameron., & Hoek, 2012; O'Hegarty, Pederson, Yenokyan, 

Nelson, & Wortley, 2007; Shanahan & Elliott, 2009).  

The type of sample used in the included studies varied greatly and ranged from representative 

samples (BRC Marketing and Social Research, 2004b; Chang et al., 2011; Elliott and Shanahan 

Research, 2002, 2003; Environics Research Group, 2005; Gospodinov & Irvine, 2004; Miller et 

al., 2011; Shanahan & Elliott, 2009; Silpasuman et al., 2008) and convenience samples of the 

adult population (Bansal-Travers et al., 2011; Peters et al., 2007; Qin et al., 2011) or a purposive 
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sample of mixed ages and smoking status (Fong et al., 2010). Some studies focused on specific 

population groups, including:  

• adult smokers (Borland, Wilson et al., 2009; Borland, Yong et al., 2009; Environics 

Research Group, 2005; Fathelrahman et al., 2010; Fong et al., 2010; Hammond et al., 

2004; Hammond et al., 2003; Hammond, Fong, McNeill et al., 2006; Hoek et al., 2007; 

Kees et al., 2006; Shanahan & Elliott, 2009; Thrasher, Hammond et al., 2007; Thrasher, 

Rousu et al., 2007; Thrasher et al., 2011) 

• adult non-smokers (Fong et al., 2010) 

• youth and adolescents (Fong et al., 2010; Germain et al., 2010; Hoek et al., 2007; McCool 

et al., 2012; Sabbane et al., 2009; Vardavas et al., 2009; White et al., 2008), 

• university students (Crespo et al., 2007; Kees et al., 2006; Kempf & Harmon, 2006; 

Nascimento et al., 2008) 

• young adults (Hoek, Gendall et al., 2012; Hoek et al., 2011; Kees et al., 2006; Munafò et 

al., 2011; O'Hegarty et al., 2006; O'Hegarty et al., 2007) 

• smokers who registered with a quitline for cessation support (Li & Grigg, 2008; Miller et 

al., 2009) 

• smokers with a low level of literacy (Createc + Market Studies, 2003).  

In one study, the author did not specify their method of sampling and sample characteristics 

(Nimbarte et al., 2005).  

Among the papers reviewed, three common approaches used to evaluate the effectiveness of 

GHWs against text-based warnings or no warnings were identified: 

1. An investigation of changes in responses before and after implementation of GHWs, 

using a cohort (Hammond et al., 2004; Hammond et al., 2003; Silpasuman et al., 2008) or 

a repeated cross-sectional approach (Chang et al., 2011; Environics Research Group, 

2005; Gospodinov & Irvine, 2004; Li & Grigg, 2008; Miller et al., 2009; Miller et al., 

2011; Shanahan & Elliott, 2009; White et al., 2008). 

2. A comparison of responses between samples from different countries that were exposed 

to different warning labels in their naturalistic settings, including text-based warnings and 

GHWs of different sizes and locations, and containing different health messages (Borland, 
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Wilson et al., 2009; Borland, Yong et al., 2009; Hammond, Fong, McNeill et al., 2006; 

Thrasher, Hammond et al., 2007). 

3. A comparison of responses from participants in an experimental setting towards on-pack 

warning labels with or without a visual image, or where other components of tobacco 

packaging were manipulated (Bansal-Travers et al., 2011; Crespo et al., 2007; Elliott and 

Shanahan Research, 2002, 2003; Fathelrahman et al., 2010; Fong et al., 2010; Germain et 

al., 2010; Hoek et al., 2007; Kees et al., 2006; Kempf & Harmon, 2006; Munafò et al., 

2011; Nascimento et al., 2008; Nimbarte et al., 2005; O'Hegarty et al., 2006; Peters et al., 

2007; Qin et al., 2011; Sabbane et al., 2009; Thrasher, Rousu et al., 2007; Thrasher et al., 

2011; Vardavas et al., 2009). In these studies, respondents viewed authentic or researcher-

created warning labels as part of an electronic or paper-based survey, or on show cards 

during individual or group interviews.  

Six studies used qualitative methodologies to explore in-depth reactions towards novel GHWs, or 

to explore responses towards the current set of GHWs (BRC Marketing and Social Research, 

2004b; Createc + Market Studies, 2003; Elliott and Shanahan Research, 2002, 2003; O'Hegarty et 

al., 2007; Shanahan & Elliott, 2009).  

Recently, there has been a shift to not only evaluating the impacts of GHWs, but exploring the 

combined effects of GHWs and plain packaging using experimental designs. On a plain pack, all 

branding and design elements are removed from the packaging. Tobacco brands and variants are 

only distinguished through the brand name and its variant printed in generic print that is specified 

by the government. Four studies investigated the effect of different GHW sizes and levels of 

branding information using controlled experimental designs with a variety of audience groups 

including youths (Germain et al., 2010; McCool et al., 2012) and young adults (Hoek et al., 2011; 

Munafò et al., 2011). 

3.4.2 Quality of research 

The quality of these studies varied. For instance findings from some controlled experimental 

studies were less rigorous because they did not have an adequate comparison group. The 

strengths and weaknesses of each paper are summarised in Appendix 3. Comments on the quality 

of each study are provided in the text and form an important consideration in evaluating the 

strength of the evidence they provided. 
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3.4.3 Outcomes 

The effectiveness of tobacco warning labels was assessed using different outcome variables. 

Most studies measured a range of variables, ranging from a more immediate response such as 

warning salience, to more distal responses such as quit intention and actual quitting behaviours. 

In some studies, instead of measuring responses reported at an individual level, the investigators 

studied populations where changes to the warning labels had occurred and compared smoking 

prevalence among populations over time.  

Assuming that GHWs create impacts on people through a cognitive pathway, an assessment of 

the full set of responses towards GHWs and the association between these responses would foster 

understanding of how GHWs may change people’s smoking-related behaviours through noticing 

and processing the warning information. However, GHWs may create stimulus-response 

reactions that do not require cognitive processing. If GHWs affect people in a heuristic way, the 

measures of cognitive processing and the inter-relationships between different outcome variables 

become less relevant.  

3.4.3.1 Salience 

Warning salience refers to the extent to which an audience pays attention to warning labels. 

Among the papers reviewed, warning salience was one of the most commonly used measures to 

assess the immediate impact of tobacco warning labels. Warning salience has a broad meaning in 

tobacco warning labels research. A summary of quantitative measures that had been used to 

assess warning salience is included in Table 8.  
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Table 8. A summary of quantitative measures used for warning salience 

Outcome variable Measure Interpretation of measures 
Noticing warning labels 
 
 

Self-report A higher rate of noticing represents stronger 
salience 

Looking closely at warning labels 
 

Self-report A higher rate of looking represents stronger 
salience 

Reading warning labels 
 
 

Self-report A higher rate of readership represents stronger 
salience 
 
 

Remembering specific warning 
labels 
 

Free recall, recognition A higher rate of remembering represents 
stronger salience 

Paying attention to warning labels 
 

Self-report, identification, 
duration of looking 
 

Stronger attentiveness represents stronger 
salience 

Remembering specific pack 
components 

Free recall A higher rate of remembering a specific pack 
component represents stronger salience of that 
specific component 
 
Components that were recalled first indicate 
stronger salience of that specific component, 
compared to other pack components 
 

Awareness of warning labels Self-report A higher rate of awareness represents stronger 
salience 

 

The most commonly used measure was to ask respondents to self-report the extent to which they 

had ‘noticed’, ‘looked closely’ and ‘read’ tobacco warning labels (Borland, Wilson et al., 2009; 

Borland, Yong et al., 2009; Chang et al., 2011; Environics Research Group, 2005; Fathelrahman 

et al., 2010; Hammond et al., 2003; Hammond, Fong, McNeill et al., 2006; Kempf & Harmon, 

2006; Shanahan & Elliott, 2009; Thrasher, Hammond et al., 2007; White et al., 2008). Some 

studies assessed salience by examining the extent to which respondents remembered the warning 

messages. Methods to assess recall included asking respondents to recall as many current 

warning messages as possible (Shanahan & Elliott, 2009), identify the current warning messages 

from a mixture of actual and bogus messages (Hammond et al., 2003), or identify warning 

messages that had just been shown to them in an experimental study (Kempf & Harmon, 2006). 

One study with an experimental design required respondents to identify the pack that attracted 

their attention more among pack pairs with different warning types (text-based warning or GHW) 

or sizes of GHWs (Bansal-Travers et al., 2011). Another study compared the duration 

respondents looked at different warning labels in a laboratory setting and interpreted longer 

attention spans as indicative of greater salience (Peters et al., 2007).  
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Two qualitative studies assessed warning salience by asking respondents about their reactions 

towards a number of novel GHWs (Elliott and Shanahan Research, 2003; O'Hegarty et al., 2007). 

Two other qualitative studies used quantitative measures to compare the frequency and the order 

in which participants recalled the visual image on a GHW in comparison to other pack 

components such as the text message, the explanatory message, information on chemical 

constituents, and branding (Createc + Market Studies, 2003; Shanahan & Elliott, 2009). One 

focus group study involving secondary school students discussed their attention to brand imagery 

and GHWs (McCool et al., 2012). 

Several uncontrolled (controlled studies are discussed below) quantitative studies showed that 

after the implementation of new GHWs, respondents had high recall and recognition of both the 

graphic images and the accompanying messages printed on the new GHWs (Environics Research 

Group, 2005; Hammond et al., 2003; Shanahan & Elliott, 2009; White et al., 2008). In two 

studies that compared the relative salience of different warning label components, the visual 

image on the warning label was often recalled first, compared with the accompanying warning 

message and the explanatory message (Createc + Market Studies, 2003; Shanahan & Elliott, 

2009). As described by a respondent in a qualitative study, the visual image on a GHW involved 

‘forced exposure’ because it was hard to ignore (Shanahan & Elliott, 2009).  

The above evidence showed that while the visual image on a GHW caught people’s attention and 

was more salient than other pack components, people still read and remembered the 

accompanying warning message and the explanatory message. The exception was a study whose 

participants were Canadian smokers with a low level of literacy (Createc + Market Studies, 

2003). Most participants in that study showed difficulty in understanding some of the words used 

in the current set of GHWs, so they only paid attention to the visual images rather than the 

accompanying warning messages. Some indicated that they had little or no intention to read the 

messages.  

The lack of attention to the text may pose a problem. The text, especially the explanatory 

message, provides a more detailed description of the visual image which may not be easily 

depicted in visual form. For example, one of the Canadian GHWs used a bent cigarette to 

visually depict impotence in an indirect way. The meaningfulness of the visual image was 

enhanced by the accompanying text warning that reads ‘smoking causes impotence’. The 

explanatory message then explained the relationship between smoking and impotence (‘smoking 
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causes impotence due to decreased blood flow to the penis’) and the consequences of being 

impotent (‘this can prevent you from having an erection’). By relying on the information 

provided by the visual image, readers might not be able to accurately apprehend the meaning of 

the images, or possess sufficient enough information to appraise the severity and their 

susceptibility to the harm. 

The findings of Createc + Market Studies suggested a need to use plain language in tobacco 

warnings to ensure they are easy to read and understand (Createc + Market Studies, 2003). 

Laughery and Brelsford (1991) recommended that warning labels should usually be written in a 

simple form that is equivalent to a grade four literacy level (i.e., could be comprehended by an 

average 8- to 9-year-old). This approach is especially important for tobacco warning labels as 

smoking prevalence is disproportionally higher in people with lower education levels who are 

often targets of tobacco control measures (Barbeau, Leavy-Sperounis, & Balbach, 2004). 

To enhance our understanding of ways to improve warning label design, one study assessed 

readership of the back-of-pack warning messages in a sample of current smokers and recent 

quitters in Canada (Shanahan & Elliott, 2009). After the implementation of GHWs (on both faces 

of a pack), a higher proportion of respondents reported reading the messages printed on the back-

of-pack when compared with the baseline measure. Self-reported reading significantly increased 

from 57% of current smokers and 45% of recent quitters with text-based warnings to 66% and 

62% respectively with GHWs.  

However, the study also found that the back-of-pack messages were still significantly less likely 

to be read than the front-of-pack messages post-GHW implementation. The back-of-pack 

messages were only read by 66% of smokers and 62% of recent quitters, compared with a front-

of-pack readership of 80% and 82% for the same groups (Shanahan & Elliott, 2009). In most 

countries, the GHWs on the front-of-pack are smaller than those printed on the back. For 

example, in New Zealand, the GHWs cover only 30% of the front but 90% of the back-of-pack. 

The higher exposure of the front-of-pack warnings, as showed by Shanahan and Elliott (2009), 

highlights the importance of using the front-of-pack as the main channel to communicate health 

risks. 

Even with the Canadian GHWs which cover 50% of both faces of a pack, Shanahan and Elliott 

(2009) found higher readership of the front-of-pack. However, some evidence suggests that 
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increasing the size of the GHWs on the back-of-pack could improve attentiveness. In a study that 

manipulated the size of GHWs on the back-of-pack (30%, 50% or 100%), 71% of respondents 

indicated that the pack with a 100% GHW attracted the most attention (Bansal-Travers et al., 

2011) and after removing those respondents who did not answer the question, almost all 

respondents (95%) indicated that the pack with the 100% GHW attracted more attention, 

compared to the packs with smaller GHWs.  

The differential impacts of different visual images on warning salience were only explored in one 

study, where respondents viewed and discussed the salience of the GHWs proposed for use in 

Australia (Shanahan & Elliott, 2009). The salience of different GHWs varied by the types of 

visual images used on GHWs. Images featuring bodily harms appeared to be more salient, when 

compared with images that were more neutral, for example an image of a child wearing an 

oxygen mask or a picture of yellow-stained fingers holding a cigarette. Salience towards images 

depicting different bodily harms was not differentiated. 

Research shows that the level of warning salience varies with demographic and smoking-related 

variables. The groups that reported greater salience of GHWs were smokers with lower levels of 

cigarette consumption (Thrasher, Hammond et al., 2007), those who intended to quit smoking 

(Shanahan & Elliott, 2009; Thrasher, Hammond et al., 2007), those who had made a quit attempt 

in the past year (Thrasher, Hammond et al., 2007), and those who were younger (under 45 years 

old) (Shanahan & Elliott, 2009). The relevance of the warning message also affected the salience 

of individual warning labels. For example, a group of young adults aged 18-24 years paid little 

attention to a GHW showing a child watching and mimicking her mother puffing from a cigarette 

(O'Hegarty et al., 2007). One possible explanation is that the warning label was not personally 

relevant to this age group, as most of them were not parents.  

Studies that directly compared salience of GHWs and text-based warnings provided more robust 

evidence for the greater effectiveness of GHWs. Most of these studies concluded that GHWs 

were more salient than text-based warnings; this finding was consistent across a variety of 

research methodologies and measures (Bansal-Travers et al., 2011; Borland, Wilson et al., 2009; 

Chang et al., 2011; Elliott and Shanahan Research, 2003; Environics Research Group, 2005; 

Fathelrahman et al., 2010; Hammond, Fong, McNeill et al., 2006; Kempf & Harmon, 2006; 

O'Hegarty et al., 2007; Peters et al., 2007; Thrasher, Hammond et al., 2007).  
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For example, results from the ITC study showed that Australian smokers reported greater 

salience after the implementation of GHWs compared to the text-only warnings they replaced 

(Borland, Wilson et al., 2009). This finding was replicated in a study conducted in Taiwan 

(Chang et al., 2011). In two experimental  studies, higher levels of warning salience were 

reported after viewings of novel GHWs in comparison to current (Kempf & Harmon, 2006) or 

novel text-based warnings (Peters et al., 2007). Participants in another study using a qualitative 

approach also commented that the GHWs were more salient after viewing pairs of GHWs and 

text-based warnings featuring the same warning message, which were both novel to them (Elliott 

and Shanahan Research, 2003). Some weaker but nevertheless consistent evidence came from a 

study using a less robust measure of salience, where US participants who had been exposed to 

Canadian GHWs compared the extent to which the novel GHWs and the current US text-based 

warnings would be noticed and read. Once again, the results favoured the use of GHWs 

(O'Hegarty et al., 2007). 

Greater GHW salience was not found for all measures in some studies, although the varied 

measures used to assess salience may have contributed to these differences. For example, in a 

repeated cross-sectional telephone survey conducted in Canada which used two measures of 

salience, self-reported ‘awareness’ of tobacco on-pack warnings increased significantly after the 

implementation of GHWs and the high level of awareness was sustained for four years. However, 

both the general adult sample and the smoker sample were less likely to ‘read’ the GHW warning 

messages (at least once a week) than the previous text-based messages, when assessed three 

months post-GHW implementation (Environics Research Group, 2005). The proportion that read 

the warnings at least once a week had further decreased four years later, suggesting a need to 

refresh warning labels to maintain the level of effect.  

Similarly, an Australian nationwide school-based survey of secondary school students employed 

two measures of self-reported salience and found conflicting results regarding warning salience 

across measures. Respondents were more likely to ‘pay attention’ to the new GHWs compared 

with the old text-based warnings however, there was no change in the extent to which they had 

‘read’ the warning labels (White et al., 2008). Another repeated cross-sectional study in Australia 

with an adult sample found a decrease in those who had ‘read’ the warning messages post-GHW 

implementation compared to text-based warnings, with a drop from 93% to 80% of current 

smokers (Shanahan & Elliott, 2009).  
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Shanahan and Elliott (2009) suggested that the wording of the question may have contributed to 

this finding. Specifically, respondents may not consider visual scanning of graphic images as 

‘reading’ the warning label. Therefore, while respondents reported a high level of awareness of 

and attention towards the GHWs compared to text warnings, they reported a lower level of 

readership of the GHWs in some studies.  

Such findings illustrate the problems of using measures of salience to assess impact as high 

awareness and attention but low readership could be interpreted both positively and negatively. 

The positive interpretation is that the high salience of the image may indicate a potent method of 

communication. The negative interpretation is that while visual images capture people’s 

attention, they also distract people from reading the warning messages. To verify these 

hypotheses, future research should ask respondents about the extent to which they study the 

visual images or read the text warnings featured on GHWs. Experimental studies that use eye 

cameras to measure eye movement are also useful in verifying self-reported responses. An 

optimal outcome is when people attend to both the graphic and the text components of the 

GHWs. Another approach is to attach greater importance to measures of impact of different types 

of warning labels on knowledge, attitudes and behaviours compared to measures of salience. 

Another experimental study found no evidence for greater impact of GHWs over text-based 

warnings. This study used a less robust methodology as pack components and the content of 

warning messages were not held constant between the control condition (current text-based 

warnings) and the experimental condition (new GHWs that were yet to be implemented) 

(Fathelrahman et al., 2010). However this study also has merit. In contrast to other experimental 

studies that only collected responses at a single point in time, this study surveyed participants a 

week prior to the experiment to collect benchmark responses. This methodology allowed a 

within-subject comparison of responses collected before and after being exposed to the stimuli, as 

well as a between-subject comparison on responses collected from the control and the 

experimental conditions. When comparing responses collected from those who viewed the 

current text-based warnings or the novel GHWs, there were no differences in warning salience 

between the two groups of respondents. Within-subject differences were assessed among those 

who were exposed to novel GHWs at follow-up. Compared with the benchmark data, the 

investigators did not find any differences in warning salience after the exposure to GHWs. 
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Results from another study suggested that the superior impacts found for GHWs’ salience may be 

due to their novelty, and that refreshing text-based warnings might result in the same level of 

increased salience. Kempf and Harmon (2006) used a combined index of salience and cognitive 

processing where three out of four items measured warning salience. The US university student 

participants were randomly assigned to one of seven conditions where they viewed different 

warning labels. The stimuli used included one current US text-based warning, three novel 

Canadian GHWs, and three novel text-based warnings featuring the same warning messages as 

the Canadian GHWs. The findings were examined in two phases. First, the two groups that 

viewed a GHW or a text-based warning featuring the same novel message were compared (i.e. 

three comparisons). It was found that the two groups reported similar levels of warning salience/ 

cognitive processing. Second, the investigators compared the responses between the groups who 

viewed novel GHWs (combining the three groups who viewed a novel GHW) and those who 

viewed the current text-based warning. Groups that viewed the novel GHWs showed stronger 

salience/cognitive processing than the group that viewed the current text-based warning. One 

plausible interpretation of this result was that introducing novel warning messages was sufficient 

to elicit strong warning salience/cognitive processing, suggesting that the inclusion of a graphic 

image was not necessary.  

The novelty effect has also been investigated in another study that used ITC-4 data to compare 

between- and within-country differences in warning salience in four countries (Borland, Wilson 

et al., 2009). The effects of introducing new GHWs or enlarged text-based warnings were 

investigated and compared using the Australian and UK samples. In this study, Australian 

smokers reported an increase in salience after the implementation of GHWs. However, the 

absolute increase was lower in this group when compared with the increase in salience among a 

UK sample following the introduction of larger text-based warnings. No significant changes were 

found in the other countries where tobacco warning labels had not changed during the study 

period. Consistent with the findings reported by Kempf and Harmon (2006), data from the ITC-4 

study (Borland, Wilson et al., 2009) might suggest that new text-based warnings elicit similar or 

greater salience among smokers. However, there are some caveats to consider before drawing 

that conclusion. 

Firstly, due to the nature of the ITC-4 study design (Borland, Wilson et al., 2009), there may have 

been some confounding factors in the tobacco control environments of the two sample 
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populations. For example, in Australia fear-arousing appeals in tobacco control mass media 

campaigns had been used since early 2000: communications included graphic images of 

smoking-caused bodily harms such as a bleeding brain. The extensive use of these images may 

have led the Australian population to be accustomed to seeing these images in tobacco control 

communications, and this familiarity may have diminished their responses towards GHWs. 

Further, the warning label requirements for the two countries prior to the introduction of the new 

warnings were very different, especially the size of the warning labels (which were 25% front 

and 33% back in Australia versus 6% front and 6% back in the UK). After the change, both 

warning labels occupied 30% of the front-of-pack. In terms of the change in warning size, the 

change in size of the UK enhanced text-based warnings was therefore much greater than in 

Australia; the magnitude of change in the warning label size may have heightened the responses 

to the text-based warnings in the UK sample. Therefore, this study provides further evidence that 

novelty of warning labels is an important factor in creating warning salience however the effect 

of GHWs cannot be viewed in isolation from other tobacco control campaigns and activities, and 

the context of the existing warnings on packs prior to the introduction of GHWs.  

The ITC-4 study also examined the possible effect of wear-out, that is, a loss in effectiveness 

over time. There is evidence that the level of GHWs’ salience reduced over time (Borland, 

Wilson et al., 2009). Specifically, the investigators found a lower level of salience elicited by the 

Canadian GHWs two-and-a-half years post-implementation, compared to the six-month-old 

Australian GHWs (Borland, Wilson et al., 2009). Compared with the UK enhanced text-based 

warnings, the Canadian GHWs suffered a higher level of wear-out two-and-a-half years after 

implementation. These findings suggest a need to ensure GHWs are regularly refreshed in order 

to maintain their salience. The different levels of wear-out of GHWs and text-based warnings 

may suggest that GHWs lose their impact more rapidly than text-based warnings. However, as 

explained earlier, there might be confounding factors that affected the cross-country comparison, 

when other changes in the tobacco control environment in these countries may have been quite 

different.  

Another Canadian study assessed wear-out using a less robust measure, whereby the effect of 

salience was masked due to the use of a combined index of salience and cognitive processing 

across two survey waves that were only three months apart. Nonetheless, evidence of wear-out 

was still found (Hammond et al., 2003). The loss in salience over time was also evidenced in a 
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qualitative study, where a number of current smokers reported that they no longer paid attention 

or read the GHWs when they were interviewed three years post-implementation (Createc + 

Market Studies, 2003). Similar results were also found in a repeated cross-sectional study 

(Environics Research Group, 2005). Again, these findings highlighted a need to refresh GHWs to 

maintain their initial high impact. 

Two studies examined whether estimates of warning salience predicted quitting behaviours. 

These studies provided insights into whether immediate reactions to on-pack warnings might be 

mediators for medium and long term outcomes. One study found a dose-response relationship 

between salience/cognitive processing of GHWs and ‘quitting activities’ assessed three months 

later (Hammond et al., 2003). However, the study design used a combined index of warning 

salience and cognitive processing, hence the impacts of salience and cognitive processing could 

not be separated. Furthermore, the study used an index of ‘quitting activities’ that combined three 

different behaviours: people who had made a quit attempt, those who had cut down on smoking, 

and those who had quit. While this index captured a number of behaviours that were stimulated 

by the new GHWs, the impact on individual outcomes could not be determined. 

In comparison, the predictive power of warning salience on subsequent quit attempts and quit 

success was well assessed in another study, which used five data waves of the ITC-4 study 

(Borland, Yong et al., 2009). While this model did not specifically assess the effects of GHWs, 

two countries included in the analysis were using GHWs in at least two data waves (text-based 

warnings were in place in other countries and/or other survey waves). Four wave-to-wave 

prospective analyses did not find that warning salience had a consistent influence on quit 

attempts assessed at the subsequent wave. Using a 30-day point prevalence measure on quit 

outcome, warning salience did not predict quit success in any of the wave-to-wave analyses.  

Overall, there was strong evidence that GHWs generated a higher level of salience than small 

text-based warnings. This was supported by a range of research studies using different 

methodologies, measures, warning stimuli, and population samples. GHWs varied in their ability 

to create salience; there is some evidence that the depiction of bodily harm and personal 

relevance of the warnings affected their salience. The studies reviewed also showed that larger 

GHWs attracted more attention than smaller GHWs. There was some evidence that large text-

based warnings also elicited a high level of salience. There was also some evidence that GHWs 

wear out over time, and GHWs had more rapid loss of salience than large text-based warnings. 



 
63 

 

However, further research comparing countries with a similar baseline, that is countries that have 

text-based warnings of a similar size are needed to ensure the change in size did not confound the 

findings. Although research into the effects of warning salience on cessation-related outcomes 

was limited, the strong design of the ITC-4 study and the availability of five survey waves 

provided strong evidence that warning salience did not predict quit attempts or quit success. 

Although people were aware of the GHWs and paid attention to them, the high level of salience 

elicited did not lead them to quit smoking. As the evidence suggests warning salience is not 

linked to behavioural change, its usefulness as a measure of warning effectiveness is limited to its 

ability to measure the reach of GHWs, that is, the proportion of the population that could 

potentially be affected by GHWs. 

3.4.3.2 Affective responses 

The images used in GHWs tend to be visually striking and often depict bodily harms caused by 

smoking. A number of studies have investigated the extent to which GHWs arouse affective 

responses, that is, people’s emotional responses towards GHWs. Affective responses were 

measured in some studies by asking respondents to rate on a Likert scale the extent to which they 

had felt ‘fear’ or ‘disgust’ after looking at the warning labels (Hammond et al., 2004). Other 

studies asked participants to report affective responses using Likert-style semantic differential 

scales: ‘anxious/not anxious at all’, ‘nervous/not nervous at all’, ‘fearful/not fearful at all’, 

‘uneasy/not uneasy at all’, and ‘upset/not upset at all’ (Hoek et al., 2007; Kees et al., 2006). One 

study used a scale featuring drawings of facial expressions ranging from a smiling/happy 

expression to a frowning/unhappy expression to assess pleasantness, and another set of facial 

expressions ranging from an excited, wide-eyed expression to a sleepy expression to measure 

emotional arousal (Nascimento et al., 2008). Alternatively, in one study, the range of affective 

responses elicited was not defined; instead respondents used a Likert scale to rate the level of 

‘emotional activation’ elicited by the warning labels they viewed (Crespo et al., 2007). A 

qualitative study exploring affective responses asked respondents to describe the different 

emotional responses they experienced and then grouped these when reporting the findings (Elliott 

and Shanahan Research, 2003). Quantitative measures used to assess affective responses involved 

asking participant to self-report the level of negative emotions (e.g., feeling of ‘fear’, ‘disgust’, 

‘nervous’, ‘uneasy’, ‘upset’) elicited by the stimulus. A higher rating of negative emotions 

represents stronger affective responses. 
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GHWs have been found to generate higher levels of negative emotional arousal than text-based 

warnings; this was the case compared with novel text-based warnings, as well as familiar text-

based warnings (Elliott and Shanahan Research, 2003; Hoek et al., 2007; Kees et al., 2006). The 

strongest evidence came from experimental studies where the same novel warning messages were 

manipulated on mock-up packs containing either a text-based warning label or a GHW. 

Participants reported stronger negative reactions to GHWs in two studies with different sample 

characteristics, stimuli and methodologies (Hoek et al., 2007) as well as in a series of three 

studies, once again with different sample characteristics, stimuli and methodologies (Kees et al., 

2006). 

The level of emotional arousal elicited by GHWs depended on the type of images used. Images of 

bodily harms elicited higher levels of emotional arousal than neutral or abstract images (e.g., a 

child on an oxygen mask, or a pregnant woman holding a cigarette) (Crespo et al., 2007; 

Nascimento et al., 2008), especially the ones that showed harms to external body parts as 

opposed to internal organs (Elliott and Shanahan Research, 2003). Females reported higher levels 

of emotional arousal for some GHWs than males, for example images of internal or external 

bodily harms or related to pregnancy (Crespo et al., 2007). There were also differences by 

smoking status, where in one study smokers rated images of people smoking as more pleasant 

than non-smokers (Nascimento et al., 2008), while the other study could not establish a consistent 

pattern by smoking status for different warning labels (Crespo et al., 2007). The visual image on 

a GHW elicited strong emotional arousal, whether it was accompanied by a text warning or not 

(Kees et al., 2006). On the other hand, where images were ambiguous and had a less clear 

connection with smoking or quitting smoking, such as images of sperm, a woman walking a 

pram, and a man walking out of a tunnel, the addition of an explanatory message further 

increased the levels of emotional arousal with some GHWs (Crespo et al., 2007). 

Qualitative studies that exposed participants to a range of novel GHWs reported similar results. 

GHWs that depicted overt bodily damage elicited stronger emotional arousal than those that did 

not. In a government-commissioned pre-testing study in New Zealand, respondents viewed a total 

of 24 proposed GHWs (BRC Marketing and Social Research, 2004b). Eleven of the GHWs 

shared a common theme on physical health and respondents were encouraged to comment and 

compare the GHWs within the set. Warning labels that depicted negative health effects in a bold 

and graphic way (e.g., an eye being clamped open and  a bleeding brain) had a ‘shock factor’, and 
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received comments like  ‘it looks sore’ or ‘painful’ (p.18). Three GHWs were deemed to create 

the least amount of emotional attachment, and none of them depicted bodily harms. They were a 

picture of a histogram showing the proportion of deaths caused by different risk factors with 

smoking being the leading cause of death, a picture of an aged women surrounded by smoke to 

symbolise the impacts of smoking on premature ageing and causing wrinkles, and an image of a 

bent cigarette to suggest smoking causes impotence.  

Another qualitative study conducted in Australia also found that images depicting bodily damage 

were typically the most emotionally arousing (Elliott and Shanahan Research, 2003). However, 

some respondents commented that to be effective, the internal organs or body parts must be 

recognisable. Where respondents could not recognise the internal organs or body parts from the 

images, they still found the images frightening and gruesome, but could not make any personal 

connection to the warning messages. Images that did not portray actual bodily damages (i.e., an 

image of smoke to illustrate the impacts of second hand smoke) or did not demonstrate a clear 

relationship with smoking (i.e., an image of a man on life support) were found the least 

impactful. 

A study used a psychometric scale, the Self-Assessment Manikin (SAM), to measure ‘hedonic 

valence’ (pleasantness) and emotional arousal with a series of visual images including those that 

were used in Brazilian GHWs (Nascimento et al., 2008). Convergent validity of the SAM has 

been verified in a number of studies, including one that found a high correlation between SAM 

and a Semantic Differential Scale on pleasantness and emotional arousal (Bradley & Lang, 1994). 

The authors proposed that the level of emotional arousal determines the intensity of motivational 

activation, and that the pleasantness or unpleasantness dictates which motivational system will be 

activated. Specifically, unpleasant images activate the defensive (‘avoidance-like’) systems, 

whereas pleasant images activate the appetite (‘approach-like’) system.  

In that study, ratings on valence/pleasantness versus arousal for each visual image were plotted 

on a two-dimensional space, which is similar to a scatter plot. It was found that ratings for the 

visuals used in the Brazilian GHWs4 were all rated as moderate in arousal and low in 

pleasantness, signalling a predisposition for defensive motivation (Nascimento et al., 2008). 

Similarly, other images that depicted negative impacts of smoking (e.g., hospitalised people and 

                                                 
4 The Brazilian GHWs are particularly graphic and had features images like a dead rat, a cut-open scalp and a fetus in a jar (see 
Appendix 4 for some examples). 



 
66 

 

mutilated bodies) used as controls were also rated moderate in arousal and low in pleasantness. 

This was in contrast to the non-smoking images (e.g., happy families, mushrooms, pollution) that 

resembled a ‘boomerang’ shaped distribution over the two-dimensional space. Moving towards 

the extremes of pleasantness tended to also be associated with higher arousal. The authors 

inferred from the findings that the visual images used in the Brazilian GHWs and other similar 

graphic images related to smoking are likely to enact avoidance behaviours towards smoking, 

although actual behaviour change was not measured in the study to verify this claim. Because all 

of the visual images on GHWs were only rated moderate in arousal, the authors argued for even 

more explicit visual images to be used in the future. However, although emotional arousal 

elicited by the Brazilian GHWs and those were used elsewhere has not been compared 

empirically in any previous studies, the GHWs used in Brazil seem to be some of the most 

explicit and powerful. More work is required to assess whether GHWs that elicit stronger 

negative emotional responses are also more likely to stimulate quit attempts among smokers. 

Future research may attempt to relate ratings on the SAM to smoking and quitting behaviours, 

and may be used as a standardised measure to screen visual images that are likely to stimulate 

emotional arousal and create behaviour change. 

Only one study has assessed the relationship between emotional arousal elicited by GHWs and 

cessation-related behaviours. This cohort study followed a group of adult smokers for three 

months (surveying Canadian respondents nine months and twelve months after implementing 

GHWs). The investigators found that the intensity of negative emotions elicited by GHWs 

predicted cessation-related behaviours, even after controlling for daily tobacco consumption, 

years smoking, intentions to quit, prior quit attempts, gender, age and education (Hammond et al., 

2004). The behaviours assessed were complete abstinence at the time of the interview, having 

tried to quit or cut down on smoking. Another study found a positive correlation between the self-

reported arousal of study participants in response to GHWs and the perceived effectiveness in 

encouraging cessation. However, it used rather vague wording by asking respondents to rate a 

series of warning labels on their ‘emotional activation’, which may have resulted in a loose frame 

of reference (Crespo et al., 2007). 

In summary, GHWs elicited stronger emotional reactions than text-based warnings. They made 

people feel anxious, nervous, fearful, uneasy and upset. It appears that some images have more 

impact, such as those depicting external bodily harms. Response intensity to some images varied 
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by gender and possibly smoking status. Comparing the components of a GHW, findings from 

controlled experimental studies showed that the visual images were crucial in eliciting emotional 

arousal. However, the addition of an explanatory message elicited further emotional responses if 

the visual image was abstract. People probably have high tolerance for graphic images. Even 

though the Brazilian GHWs are graphic and explicit, they were only rated moderate in emotional 

arousal. To be effective in stimulating behaviour change, stronger visual images on GHWs might 

be needed to elicit more intense emotional arousal. While affective responses appear to have an 

impact on people’s cessation behaviours and their perceived effectiveness of GHWs, this has 

been demonstrated in only one study and hence more research is needed to substantiate this 

claim. 

3.4.3.3 Knowledge gain 

One of the purposes of requiring on-pack warning labels on tobacco packets is to educate people 

about smoking-induced harms. A potential advantage of GHWs is their ability to communicate 

warning messages visually. In most GHWs, the visual image is accompanied by a brief text 

warning and an explanatory message that provides a detailed explanation for the causal 

relationship between smoking and the impacts depicted. A large body of research has 

investigated whether GHWs improved people’s health knowledge. Quantitative measures that 

assessed knowledge gain are summarised in Table 9.  

Table 9. A summary of quantitative measures on knowledge gain 

Outcome variable Measure Interpretation of measures 
Believing smoking causes various 
kinds of physical damage 
 

Free recall, prompted 
recall 

A higher rate of believing smoking causes 
physical damage represents a knowledge gain 
 

Perceived knowledge gain 
 

Self-report It was assumed that people could self-report 
whether or not they have gained new knowledge 
upon exposure to GHWs.  

 

Knowledge gain was typically assessed by asking respondents to freely recall any smoking-

caused health risks or diseases (Environics Research Group, 2005; Miller et al., 2011). In some 

studies, respondents were read a list of health risks and asked to indicate whether they knew there 

is a causal relationship between smoking and the development of each of the health effects 

(Environics Research Group, 2005; Fathelrahman et al., 2010; Hammond, Fong, McNeill et al., 
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2006; Thrasher, Hammond et al., 2007; White et al., 2008). These questions produced two 

measures of knowledge gain: unprompted and prompted recall. Of these, unprompted recall is 

considered a stronger measure because the responses were not suggested by the researchers, and 

thus can be assumed to more clearly demonstrate knowledge of health risks. 

Three studies assessed perceived knowledge gain, each using different methods. Respondents 

self-reported whether or not they had gained knowledge from exposure to GHWs (Silpasuman et 

al., 2008), or ranked the perceived effects of ten warning labels (text-based or containing visual 

images) in increasing their knowledge (Fong et al., 2010). One other study claimed to measure 

the ‘awareness’ of smoking harms (Nimbarte et al., 2005). However, the question they used to 

assess awareness was problematic. Respondents in that study were asked ‘after reading this 

warning label, do you feel that your use or society’s use of tobacco products should… 

significantly decrease, moderately decrease, mildly decrease, no change, increase’. Responses to 

this question are difficult to interpret, because it asked people to respond to two different 

constructs within a single question: their intention to reduce their tobacco use and views about 

reducing tobacco use in society. In addition to the problem associated with the use of a double-

barrelled question, the question appears to have low face validity; people’s intention to cut down 

on smoking and their approval of tobacco use may or may not be correlated to their awareness of 

smoking harms. Due to the problems associated with the measure, their findings are not presented 

in this review. 

Studies which directly assessed changes in knowledge generally showed that GHWs improved 

people’s knowledge of smoking harms. After implementing GHWs in Canada and Australia, 

there was an increase in the level of prompted (Environics Research Group, 2005; White et al., 

2008) and unprompted recall (Environics Research Group, 2005; Miller et al., 2011) of most 

smoking-caused diseases featured in the new GHWs. Knowledge gain in association with the 

implementations of GHWs was shown in studies of the general adult population in Canada and 

Australia (Environics Research Group, 2005; Miller et al., 2011) and Australian youth (White et 

al., 2008). For example, when prompted, the proportion of Australian youth who reported 

knowing smoking causes diseases in toes and fingers has increased from 38% at baseline to 77% 

after the implementation of GHWs. While the proportion of youth knowing smoking causes 

mouth cancer was already high at baseline (72%), the authors still observed a significant increase 

in the proportion of respondents reporting knowing about this health effect (91% at follow-up). In 
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this study, the gain in unprompted recall was still found three years post-implementation (White 

et al., 2008), suggesting that health knowledge gained from exposure to GHWs was sustained.  

Knowledge gain associated with the implementation of new GHWs was still evident after 

controlling for exposure to related mass-media campaigns. Two of the above studies were 

conducted in Australia where the introduction of GHWs was complemented by two new 

television campaigns (Miller et al., 2011; White et al., 2008). These campaigns used fear appeals 

and depicted two diseases featured in the new GHWs using similar images as the warning labels. 

To tease out the effects of the GHWs and television campaigns on knowledge gain, one study 

controlled for exposure to the television campaigns and still found an increased level of health 

knowledge post-GHW implementation (White et al., 2008). However, knowledge of another 

health area (i.e., emphysema) that was featured in the GHWs, but not in the old text-based 

warnings or television campaigns, remained the same post-GHW implementation (i.e., around 

70% at both survey waves). The authors attributed the improved knowledge of diseases depicted 

in both GHWs and television campaigns to the stronger visual impact of the images. They 

emphasised those images were more ‘hard-hitting’ in comparison to the rest of the set of GHWs.  

Importantly, knowledge gain was not observed for diseases that were not featured in the GHWs, 

suggesting the increased understanding of the health information featured on GHWs was specific 

and was not a result of a general knowledge gain over time (Environics Research Group, 2005; 

Miller et al., 2011). However, these studies did not find a knowledge gain in diseases that were 

featured in both the old text-based warnings and the new GHWs following introduction of GHWs 

(Environics Research Group, 2005; Miller et al., 2011; White et al., 2008). A possible 

explanation is that participants were relatively knowledgeable about the diseases even prior to the 

introduction of GHWs (e.g., lung cancer: 93% when prompted), compared to diseases that were 

only featured in the new GHWs (e.g., gangrene, mouth/oral cancer: 28-78% when prompted) 

(White et al., 2008). 

However, it is also plausible that the inclusion of never smokers (55%) in the sample diluted the 

results as this group tended to have fewer contacts with tobacco packs (White et al., 2008). 

Responses by smoking status supported this explanation. Before the introduction of GHWs, the 

proportion of respondents who agreed that ‘smoking causes emphysema’ was similar across all 

categories of smoking status. At follow-up, there was a change in the response pattern. While the 

proportion of the full sample that agreed with the statement remained similar, responses by 
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smoking status were significantly different: established and experimental smokers reported 

greater knowledge levels than non-smokers. This data showed that while emphysema was not 

featured in the television campaigns, its inclusion in the GHWs was associated with knowledge 

gain in smokers. The proportion of non-smokers who reported knowing smoking causes 

emphysema did not change from before to after GHW implementation. A possible interpretation 

of this finding is that non-smokers had limited exposure to GHWs, and therefore the inclusion of 

this warning message did not improve knowledge among this group of respondents. 

In contrast, an increase in the knowledge of diseases that were also depicted in the television 

campaigns was evident in both non-smokers and smokers. This finding suggested that the 

exposure to television campaigns may have encouraged youths, including those who do not 

smoke, to pay attention to specific GHWs. This finding could explain the knowledge gain in 

health areas that were featured in both GHWs and television campaigns, even after controlling for 

exposure to television campaigns.  

While the explanation offered by the investigators (White et al., 2008) was plausible, this 

alternative interpretation was consistent with other studies that explored the combined effects of 

GHWs and supporting television campaigns in Australia and Mexico. The first study found that 

compared with smokers who had not been exposed to Australian GHWs in the two months prior 

to the launch of the television campaigns, those who had seen the new GHWs were more likely to 

respond positively to the television campaigns (Miller et al., 2011). For example, the latter group 

was more likely to believe the television advertising and find it relevant. They were more likely 

to feel concerned about their smoking, feel uncomfortable, and have recurring thoughts about the 

advertisement. Similarly, the Mexican study found that adults smokers who were exposed to both 

GHWs and the supporting television campaign were more likely to report greater attention and 

cognitive responses to the GHWs compared to those who had not seen the television campaign 

(Thrasher et al., 2013).  

Investigators from the ITC-4 Study compared health knowledge among smokers from Canada, 

Australia, the US and UK (Hammond, Fong, McNeill et al., 2006). Conducted after the 

implementation of the Canadian GHWs, the Canadian smokers demonstrated a better 

understanding of the range of smoking-caused diseases than respondents from the US, UK and 

Australia, where text-based warnings were still used. The findings from this study provided 

evidence on the linkages between exposure to tobacco warning messages and health knowledge. 



 
71 

 

However, this study could not compare the differential impacts text-based warnings and GHWs 

had on knowledge gain, because respondents from US, UK and Australia were exposed to 

different warning types, as well as different warning messages, there was a lack of data on health 

knowledge before implementation of the text warnings or GHWs were implemented, and 

differences could have been due to confounding factors such as level of mass media campaigns in 

each environment. 

Other studies used less robust measures of perceived change in knowledge (Silpasuman et al., 

2008). Instead of objectively assessing their knowledge level, respondents from a cohort study 

self-reported the extent to which the ‘current’ warning labels had improved their knowledge of 

smoking; this question was asked prior to and after the implementation of new GHWs (i.e., it 

referred to the text-based warnings at the benchmark survey and the new GHWs at the follow-up 

survey). The proportion of respondents who reported a knowledge gain prior to and after the 

implementation of new GHWs had not changed, suggesting the new GHWs were not more 

effective in improving health knowledge when compared with text-only warnings.  

However, respondents may be prone to make an attribution error regarding the source of health 

information that has influenced their health knowledge when the information source was self-

reported retrospectively. This is especially likely when similar health messages were received 

through different mechanisms. Apart from the difficulty in identifying the information source, 

people also may not accurately judge and compare their knowledge level across two time periods 

without any concrete measures available to them.  

Most studies assessed knowledge gain through the exposure to novel and authentic GHWs in a 

naturalistic setting. The exceptions were two controlled experimental studies. The investigators of 

the first study assessed knowledge gain after exposing participants to a set of current text-based 

warnings (control group) or novel GHWs (experimental condition) (Fathelrahman et al., 2010). 

Respondents examined a full set of warning labels for about five minutes and then they were 

assessed on their health knowledge when the warning labels were removed. A significant 

improvement in knowledge gain from baseline measures was found in the experimental group 

only. 

While the gain in health knowledge could be attributed to exposure to the GHWs, the findings 

had limited validity for two reasons. First, respondents viewed the stimuli in an artificial way and 
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they were also instructed to examine the warning labels carefully. This situation did not resemble 

the way people encounter tobacco warning labels in reality. Second, respondents were assessed 

on health knowledge immediately after being exposed to the warning messages. Therefore, this 

study only provided evidence on whether or not respondents could retain the health information 

for a short period of time. 

Another controlled experimental study was conducted in China, where respondents were exposed 

to former and current text-based warnings, as well as four novel text-based warnings and four 

novel GHWs (Fong et al., 2010). After viewing all ten stimuli, respondents ranked their 

perceived effectiveness in informing the public about smoking harms. It was found that the novel 

GHWs were ranked the highest, followed by the novel text-based warnings and the two familiar 

text-based warnings.  

The qualitative studies offer some explanations of why GHWs play a strong role in 

communicating the health risks of smoking. In general, respondents commented that the images 

helped them visualise and understand the causal effects between smoking and various health 

problems (Elliott and Shanahan Research, 2002). Seeing the effects of smoking in picture form 

also made it harder to dismiss the message (Elliott and Shanahan Research, 2003).  

While most studies found associations between implementation of GHWs and improved health 

knowledge, the impacts were not equally distributed throughout the population. Current smokers 

with a low level of literacy had only a vague understanding of the causal relationship between 

smoking and specific diseases depicted in GHWs, even after the Canadian GHWs had been 

implemented for over three years (Createc + Market Studies, 2003). In fact, other qualitative 

studies undertaken in the general population did not report satisfactory results for GHWs. When 

asked to explain the meaning of each individual warning label, participants in one of the studies 

tended to assign a generic message across all warning messages: cigarettes are hazardous to 

smokers’ health. Many participants commented they never read the explanatory text messages 

and among those who had tried to read, some have found the words too technical to understand. 

Some people from another qualitative study with a general population sample in Canada also 

found the explanatory messages on GHWs too technical and ignored them as a result (Shanahan 

& Elliott, 2009).  
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The ITC-4 Study found that the odds of intending to quit increased in a linear fashion with the 

number of smoking-induced health risks reported by the smokers (Hammond, Fong, McNeill et 

al., 2006). This pattern was evident in countries using GHWs, as well as those were using text-

based warnings. However, a similar analysis conducted with ITC-Canadian and Mexican data did 

not find an association between the numbers of health risks reported and quit intention (Thrasher, 

Hammond et al., 2007). The evidence available to date is not sufficient to establish a pattern, and 

there is no clear explanation for the different findings reported in these studies. There is also a 

research gap on the lacking in studies that investigated the impact of knowledge gain and actual 

quitting behaviour. 

Overall, the research evidence shows that GHWs outperformed text-based warnings, in that they 

were more likely to improve people’s knowledge. Choosing the ‘right’ visual image is important. 

Images that were abstract and which did not show an immediate link to smoking were less 

effective in conveying health information. This problem could be mitigated by having supporting 

text messages and explanatory messages on GHWs that explain the linkages between smoking 

and the health effects depicted in the graphic images. However, people with a low level of 

literacy faced a barrier in accessing textual information. To improve the effectiveness of GHWs 

in conveying health information, images must be self-explanatory and accompanied by text 

written in plain language. In some countries, new GHWs were supported by television 

campaigns. These campaigns enhanced the effectiveness of GHWs in improving people’s health 

knowledge. This finding also signalled the need to interpret findings from studies of GHWs’ 

effectiveness within the wider context, for example, the other tobacco control strategies that may 

have an effect on people’s health knowledge. GHWs had less impact on non-smokers, probably 

due to their lower level of contact with cigarette packets compared to those who smoke. 

However, this group is still a key target audience in tobacco control measures and research 

showed that they could be reached by mass-media campaigns. 

3.4.3.4 Message credibility 

Seven studies had assessed whether or not people regarded tobacco warning messages as 

credible. This included four quantitative (Hammond et al., 2004; Hoek et al., 2007; Kempf & 

Harmon, 2006; Peters et al., 2007) and three qualitative studies (Createc + Market Studies, 2003; 

Elliott and Shanahan Research, 2002; Shanahan & Elliott, 2009). Quantitative measures that 

assessed message credibility are summarised in Table 10. Three out of four quantitative studies 
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used a single item to assess message credibility. This was achieved by measuring the extent to 

which respondents rated the warning messages on the continuums of ‘not believable’/‘believable’ 

or ‘very inaccurate’/‘very accurate’ (Hammond et al., 2004; Kempf & Harmon, 2006; Peters et 

al., 2007). The remaining study used an index where responses were collected to a number of 

semantic differentiating questions on a seven-point scale (Hoek et al., 2007). In qualitative 

studies, respondents were prompted to discuss their reactions to and perceptions of familiar or 

novel GHWs (Createc + Market Studies, 2003; Elliott and Shanahan Research, 2002; Shanahan 

& Elliott, 2009). Some of the discussions focussed on the credibility of the warning messages. 

Table 10. A summary of quantitative measures of message credibility 

Outcome variable Measure Interpretation of measures 
Accuracy of the messages 
 

Self-report A higher rating of accuracy of the messages 
represents stronger message credibility 
 

Believability Self-report A higher rating of believability represents 
stronger message credibility 

 

Findings regarding the credibility of graphic warning labels were contradictory. The first study to 

be discussed here is a longitudinal study where adult smokers were interviewed nine months and 

twelve months after the new GHWs were implemented. The findings were positive in that at nine 

months, only 13% of adult smokers thought that the GHWs depicted smoking-induced health 

effects ‘inaccurately’ (Hammond et al., 2004). However, message credibility was only assessed 

nine months post-GHW implementation and therefore there was no benchmark figure of message 

credibility for the previous text-based warnings to compare the results with. 

The other three quantitative studies used controlled experimental designs, and had a comparison 

group that helped put their findings in perspective. When compared to text-based warnings, one 

study did not find a significant difference in credibility between GHWs and text-based warnings 

featuring different warning messages (Peters et al., 2007). However, stronger evidence was found 

in other experimental studies with a robust methodology where GHWs were compared to text-

based warnings with the same warning messages, both of which were novel to the respondents. 

These studies found stronger credibility for GHWs than text only warnings (Hoek et al., 2007; 

Kempf & Harmon, 2006). In the first study, the mean score for credibility was 3.77 (out of 5) for 

GHW, compared with 3.54 for text-only warning labels. In the other study, the two GHWs 
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received a mean score for credibility of 5.8 and 5.7 (out of 7), compared with 5.0 and 4.5 for the 

text-based warnings. 

Only one study investigated how the credibility of GHWs varied by gender, and found no 

difference in credibility (Kempf & Harmon, 2006). In another study, people who were more 

likely to perceive GHWs as believable were more likely to consider health warnings as important, 

have a higher educational level, be employed, have avoided warning labels, perceive the warning 

labels as effective, and have self-reported knowledge gain as a result of reading the GHWs 

(Shanahan & Elliott, 2009). More evidence is required to establish a pattern in the differential 

levels of credibility by socio-demographic factors. The same study also assessed the association 

between credibility and other smoking-related variables. It found that smokers who considered 

quitting in the next six months were more likely to perceive GHWs as credible (63% of those 

who considered quitting in the next six months, versus 48% of those who did not intend to quit), 

and so did those who have avoided GHWs (64% of those who have avoided GHWs, versus 54% 

who did not report warning avoidance) (Shanahan & Elliott, 2009). While the direction of the 

relationships could not be established in this survey, this finding may suggest that message 

credibility played an important role in motivating a change in smoking behaviour. 

A number of qualitative studies also assessed credibility of GHWs. People generally believed the 

warning messages featured in GHWs (Elliott and Shanahan Research, 2002; Shanahan & Elliott, 

2009). Health messages also deployed in a television campaign were found to be more believable 

than the ones that were only featured in the GHWs (Shanahan & Elliott, 2009). This observed 

effect could be a learning effect that occurs when people are exposed to the same message 

repeatedly, or it could be due to the form of the presentation where moving images in television 

campaigns may appear more realistic than static images.  

However, the credibility of the messages was reduced if the images used in GHWs were 

ambiguous and did not appear to relate to smoking or cessation, or the relationship between 

smoking and the health risks was difficult to understand. This applied particularly to the warning 

messages concerning oral disease and impotence (O'Hegarty et al., 2007). Some respondents 

were also sceptical about the likelihood of a smoker developing those health problems as a direct 

result of their smoking. Moreover in a study of current smokers with a low level of literacy, some 

respondents thought the smoking-caused harms depicted in GHWs were exaggerated, both in 

terms of the range of diseases that could be caused by smoking and the probability of a smoker 
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developing that disease (Createc + Market Studies, 2003). Similarly, where visual images were 

criticised as being extreme, young people often challenged the authenticity of the images and 

credibility of the messages (McCool et al., 2012). 

Research on the differential impacts GHWs and text-based warnings had on message credibility 

was limited. Considering the evidence available to date, GHWs were generally perceived as more 

credible than text-based warnings (Hoek et al., 2007; Kempf & Harmon, 2006). However, images 

that were perceived as being extreme and exaggerating the effects of smoking undermined the 

credibility of the warning message. Evidence from one study that assessed the relationships 

between message credibility and other outcomes showed that people who perceived GHWs as 

credible were more likely to intend to quit, or to have avoided warning labels (Shanahan & 

Elliott, 2009). More research is required in future to understand whether message credibility 

plays a role in motivating and assisting smokers to quit smoking. 

3.4.3.5 Cognitive responses 

Cognitive responses towards tobacco on-pack warnings refer to the extent to which the audiences 

process and engage with the warnings. Cognitive responses cover many items and researchers 

assess these differently. In most studies, respondents self-reported the extent to which they had 

thought about or were concerned about the health risks of smoking, talked about the warnings, 

thought they had an increased likelihood of quitting, and felt motivated to think about quitting 

(Bansal-Travers et al., 2011; Borland, Wilson et al., 2009; Borland, Yong et al., 2009; Chang et 

al., 2011; Fathelrahman et al., 2010; O'Hegarty et al., 2006; Vardavas et al., 2009; White et al., 

2008). Three studies used an index containing a mix of salience and cognitive processing 

measures, for example attention, concentration, thought, and careful reading of the warning 

message (Hammond et al., 2004; Hammond et al., 2003; Kempf & Harmon, 2006). These 

measures did not allow the impacts of salience and cognitive processing to be separated. In one of 

these studies, three out of four items in the salience/cognitive processing index measured warning 

salience (Kempf & Harmon, 2006). Findings from this study were presented earlier in the section 

on salience and are thus not repeated here. The quantitative measures that were used in the other 

studies are summarised in Table 11. In two qualitative studies, respondents were prompted to 

discuss how GHWs could raise concerns about smoking harms (Createc + Market Studies, 2003; 

Elliott and Shanahan Research, 2002).  
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Table 11 A summary of quantitative measures on cognitive processing 

A summary of quantitative measures on cognitive processing 

Outcome variable Measure Interpretation of measures 
Concerned about smoking harms  
 

Self-report A higher level of concern represents greater 
cognitive processing 
 

Thought about smoking harms Self-report More thinking about smoking harms represents 
greater cognitive processing 
 

Talked about warnings Self-report More talking about warnings represents greater 
cognitive processing 
 

Believed that the warnings would 
be more likely to help them quit 

Self-report A stronger belief represents greater cognitive 
processing 
 
 

Motivation to quit Self-report Being more motivated represents stronger 
cognitive processing 

 

GHWs stimulated greater cognitive processing of warning labels including an increased level of 

thinking and talking about the warnings (Borland, Wilson et al., 2009; Chang et al., 2011; White 

et al., 2008), as shown in repeated cross-sectional studies and cohort studies. Respondents who 

were exposed to novel GHWs in an online survey believed that GHWs were more likely to raise 

concerns about smoking harms, when compared with novel text-based warnings (O'Hegarty et 

al., 2006). Significantly more women than men said that GHWs would make them more worried 

about health effects caused by smoking. The tendency to report that GHWs raised concerns about 

smoking harms increased with age in a group of adults aged 25 years or over versus those who 

aged 18 to 24 years, although a qualitative study found that teenagers and young adults were 

generally less worried about smoking harms because they perceived those problems to be only 

relevant for older people who have been smoking for many years (Elliott and Shanahan Research, 

2002). This assertion applied to labels warning about cataracts and lung cancer. Another 

qualitative study showed that warning messages that were personally relevant were more likely to 

raise concerns. For example, a smoker who had had a stroke reported the GHW depicting stroke 

worried him the most (Createc + Market Studies, 2003). 

The conclusion that GHWs outperformed text-based warnings was supported by the findings of a 

controlled experimental study (Bansal-Travers et al., 2011). Participants were more likely to 

think that packs with a GHW (as opposed to the text-based warning alternative) would motivate 
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people to consider the health risks of smoking (91%). Another controlled experimental study also 

found that after viewing a set of novel GHWs, respondents had an increased tendency to report 

greater cognitive responses when compared to their baseline response exhibited towards the 

existing text-based warnings. However, there was no change in cognitive responses among those 

who viewed familiar text-based warnings (Fathelrahman et al., 2010).  

While comparing the level of cognitive processing reported by respondents from different 

countries, findings generally indicated that those exposed to GHWs exhibited stronger cognitive 

responses than those who were exposed to text-based warnings, including the enhanced text-

based warnings introduced in the UK in 2003 (Borland, Wilson et al., 2009).  

Participants in a qualitative study commented that compared to plain text, the visually striking 

images were less likely to be forgotten (O'Hegarty et al., 2007). Therefore, they continued to 

have an impact on them even when the packets were out of sight. Health information that is 

personally relevant may be processed more deeply, as shown by one study where males were 

processing the GHW on impotence more deeply than females (Kempf & Harmon, 2006). 

However, more research is needed to substantiate this claim. 

There was evidence that the effectiveness of GHWs in eliciting cognitive responses decreased 

over time (Borland, Wilson et al., 2009; Borland, Yong et al., 2009; Hammond et al., 2003). In a 

cohort study, while 76% of the respondents still reported talking about GHWs 12 months after 

their implementation, there was a small but statistically significant decrease from the 81% 

measured at nine months (White et al., 2008). Another study compared data collected 

concurrently in different countries; Canadian respondents who were exposed to GHWs for two-

and-a-half years reported lower levels of cognitive processing than their Australian counterparts 

who were exposed to GHWs for six months only (Borland, Wilson et al., 2009). However, the 

same study found that even after the Canadian GHWs had been implemented for two-and-a-half 

years, GHWs still generated higher levels of cognitive response than the UK enhanced text-based 

warnings after controlling for the duration of implementation (Borland, Wilson et al., 2009). 

While this study had a baseline measure assessed prior to the introduction of the new GHWs in 

Australia and larger text-based warnings in the UK, the authors compared the responses collected 

from the different samples instead, assuming that the exposure to different types of warning 

labels were the only predictor of the level of cognitive response. This approach ignored the 

impact of other factors that might affect people’s cognitive response towards GHWs and which 
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could have differed between UK and Australia respondents, such as their exposure to similar 

health messages via mass-media communications. 

It is important to estimate the impact of cognitive responses on longer term cessation-related 

outcomes, as this is one possible way to examine the assumption that GHWs stimulate 

behavioural change through a cognitive pathway. One study using a combined index of warning 

salience and cognitive processing found that  salience and cognitive processing (measured at 

benchmark) had a dose-response relationship with intention to quit as assessed at the three month 

follow-up (Hammond et al., 2003). Respondents were separated into four groups according to 

their salience/ cognitive processing index score. About half of the respondents from quartile one 

(lowest in salience/ cognitive processing) intended to quit smoking within the next six months. 

The proportion of those who reported intention to quit was significantly higher in quartiles two 

(62%), three (70%) and four (87%). Similarly, the level of salience/ cognitive processing 

assessed at benchmark predicted quitting activities (i.e. have either made a quit attempt, cut down 

on smoking or have quit) at follow-up. For example, compared with those who were at quartile 

one of salience/ cognitive processing (weakest),  respondents at quartile four (strongest) had 2.68 

times increased odds of reducing tobacco consumption at follow-up, 1.37 times increased odds of 

making a quit attempt and 1.88 time increased odds of quitting smoking. However, the limitation 

of this measure of quitting activities was discussed earlier.  

The predictive power of cognitive processing on subsequent quit activities was better assessed 

using four survey waves of the ITC-4 study (Borland, Yong et al., 2009). In this study, the 

impacts of text-based warnings and GHWs were not separated. Cognitive responses were 

measured using an index of three questions (the extent to which people thought about the health 

risks of smoking, the warning labels motivated them to think about quitting, and their perceived 

likelihood to quit). Three wave-to-wave prospective analyses showed that cognitive responses in 

the preceding wave predicted quit attempts in the subsequent wave. It remained significant after 

controlling for other proxies of warning label effectiveness included in the multivariate model, 

although some of the effects were mediated by intention to quit. This result suggests that for 

some smokers, cognitive processing stimulated intention to quit which in turn led to making a 

quit attempt, while for some others, cognitive processing prompted spontaneous quit attempts. 

While cognitive processing predicts quit attempts, it did not predict quit success measured using a 

30-day point prevalence definition. 
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To summarise, GHWs generated greater levels of cognitive responses than small or large text-

based warnings, and GHWs did not lose their impact as rapidly as text-based warnings. Research 

suggests that the relevance of warning messages may affect the level of cognitive processing 

(Kempf & Harmon, 2006) but more research is needed to substantiate this claim. There is some 

evidence showing that cognitive processing of on-pack warning labels in general predicted 

quitting activities and quit attempts, but not quit success. Once again, there is a lack of research 

on the impacts GHWs have on cognitive processing by non-smokers and quitters. 

3.4.3.6 Perceived effects on smoking behaviours 

In some studies, respondents reported the levels of impact GHWs were likely to have on 

themselves or others. These measures were more commonly assessed in countries that had not 

introduced GHWs. As there were no actual behaviours to measure, the researchers asked 

respondents about their perception of the potential effectiveness of GHWs on themselves or other 

people in quitting smoking or initiating smoking (Bansal-Travers et al., 2011; BRC Marketing 

and Social Research, 2004b; Crespo et al., 2007; Elliott and Shanahan Research, 2002, 2003; 

Fong et al., 2010; Hoek et al., 2007; Kees et al., 2006; O'Hegarty et al., 2006; O'Hegarty et al., 

2007; Qin et al., 2011; Vardavas et al., 2009). Only three studies asked respondents to report the 

perceived effectiveness of GHWs in current use (Chang et al., 2011; Createc + Market Studies, 

2003; Shanahan & Elliott, 2009). The quantitative measures are listed in Table 12. 

Table 12. A summary of quantitative measures for perceived effects on smoking 

Outcome variable Measure Interpretation of measures 
Perceived impacts on motivation to 
quit 
 

Rate, rank A more highly rated/ranked response represents 
stronger perceived effectiveness 
 

Perceived impacts on motivating 
smokers to use cessation services 
 

Rate A more highly rated response represents 
stronger perceived effectiveness 
 

Perceived impacts on motivating 
smokers to cut down  
 

Rate A more highly rated response represents 
stronger perceived effectiveness 
 

Perceived impacts on discouraging 
smoking initiation 

Rate, rank A more highly rated/ranked response represents 
stronger perceived effectiveness 
 

Potential utility as an anti-smoking 
campaign 

Rate A more highly rated response represents 
stronger perceived effectiveness 
 

Perceived impacts on encouraging 
quitters to not start smoking again 
 

Rate A more highly rated response represents 
stronger perceived effectiveness 
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In most studies, the researchers asked respondents to indicate the likelihood of GHWs motivating 

them or other smokers to quit smoking, or discouraging them or other non-smokers from taking 

up smoking (Bansal-Travers et al., 2011; Chang et al., 2011; Createc + Market Studies, 2003; 

Elliott and Shanahan Research, 2002, 2003; Fong et al., 2010; Hoek et al., 2007; Kees et al., 

2006; O'Hegarty et al., 2006; O'Hegarty et al., 2007; Qin et al., 2011; Shanahan & Elliott, 2009; 

Vardavas et al., 2009). One of the studies used two different measures (a ranking test and a 

Likert-style scale) to assess perceived effectiveness in motivating smokers to quit and 

discouraging youth uptake. The ranking and the rating scores were highly correlated, suggesting 

it is not necessary to include both measures in a single study (Fong et al., 2010). One study asked 

respondents the likelihood of engaging with a range of more specific behaviours: calling the 

Quitline for cessation support (Hoek et al., 2007) and reducing tobacco consumption (Hoek et al., 

2007). However, one study used ambiguous wording asking respondents to rate the warning 

labels on their ‘potential utility as an anti-smoking campaign’, which may have resulted in a 

loose frame of reference (Crespo et al., 2007).  

In studies that compared perceived effectiveness of GHWs with that of text-based warnings, 

respondents showed stronger responses towards GHWs. This included their perceived 

effectiveness of the warning labels in encouraging participants who smoke to call the Quitline for 

cessation support (Hoek et al., 2007), reduce consumption (Hoek et al., 2007) or quit smoking 

altogether (Hoek et al., 2007; Kees et al., 2006; O'Hegarty et al., 2006). GHWs were also rated 

higher in their perceived effectiveness in encouraging other smokers to quit smoking (Bansal-

Travers et al., 2011; Chang et al., 2011; Fong et al., 2010; Kees et al., 2006; Shanahan & Elliott, 

2009) and discouraging uptake (Fong et al., 2010; Kees et al., 2006; O'Hegarty et al., 2006; 

Shanahan & Elliott, 2009; Vardavas et al., 2009). In one study, former smokers indicated that 

GHWs were more likely to help them to not start smoking again (O'Hegarty et al., 2006).  

In one study, both current smokers and non-smokers were asked about the perceived impacts of a 

number of different text-based warnings and GHWs on their quitting (Bansal-Travers et al., 

2011). Non-smokers were asked to imagine they were smokers when answering this question. 

Packs with GHWs printed on them were more likely to be perceived as effective in this regard. 

However, half of the sample comprised adult non-smokers, who are not the key audience for 

GHWs. The inclusion of non-smokers in the sample limited the applicability of the findings. 
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Some studies investigated differences in responses among sub-groups defined by smoking 

behaviours and demographic factors. According to a quantitative study, heavier smokers were 

less likely to think that GHWs would encourage them to call the Quitline, cut down on smoking 

or to quit (Qin et al., 2011). Findings from another quantitative study showed that there were no 

significant differences by age groups (Hoek et al., 2007). In contrast, a qualitative study provided 

some evidence that smokers of the younger (15-24 years) and the older age groups (50-70 years 

old) were less likely to think that GHWs would motivate them to quit smoking. Younger smokers 

found the warning messages personally irrelevant because they were too young to have the health 

issues depicted in the warning labels; older smokers believed in the association between smoking 

and the health issues depicted in GHWs yet they thought it was already too late for them to take 

action because the damage already done to their health was irreversible (Elliott and Shanahan 

Research, 2002). 

Overall, there was variation in the extent to which different visual images contributed to people’s 

evaluation of the effectiveness of warning labels. Those that had a stronger visual appeal and 

provided more factual information were perceived as more effective (O'Hegarty et al., 2007). In a 

pre-testing study, GHWs rated highest in perceived effectiveness when the visuals used were 

visually striking, unambiguous, and were associated with smoking or quitting smoking (BRC 

Marketing and Social Research, 2004b). The impacts of the visual images on perceived 

effectiveness varied depending on the type of messages. In general, the findings suggest that the 

visual images should communicate a concise and arresting message, for example, visual images 

depicting second-hand smoke should also be emotionally engaging whereas those depicting 

bodily harms should create a shock effect (BRC Marketing and Social Research, 2004b). In 

addition to the above, visuals of damaged internal organs were perceived as more effective if they 

were recognisable (Elliott and Shanahan Research, 2002); this finding once again reinforced the 

importance of having visual images that are self-explanatory. One study also found gender and 

age differences whereby females responded more strongly to a visual image showing a sick baby 

whereas older people responded more strongly to visuals showing a damaged brain and a 

respirator (O'Hegarty et al., 2006). Compared with males, females rated the perceived 

effectiveness more highly when the images depicted external and internal bodily harms and 

pregnancy (Crespo et al., 2007). The impacts of different visual images on smokers and non-

smokers were similar: differences were only found in two out of 36 images (Crespo et al., 2007). 

When the credibility of the warning labels was doubted, current smokers commented that the 
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GHWs may prompt them to rethink smoking but would not prompt them to quit smoking 

immediately (O'Hegarty et al., 2007). 

Both the visual and text components on a GHW played a role in increasing perceived 

effectiveness of the warning label. When accompanied by text, GHWs stimulated stronger 

perceived effects on personal and others’ smoking behaviours (Kees et al., 2006), especially 

when the visual images were abstract and difficult to comprehend (Crespo et al., 2007). Findings 

from a qualitative study suggested that a large proportion of respondents, including current 

smokers, ex-smokers and non-smokers, believed that having a cessation message on the back-of-

pack would encourage smokers to call the Quitline (BRC Marketing and Social Research, 

2004b). However, perceived effects of having inserts in the cigarette packs were mixed (BRC 

Marketing and Social Research, 2004b). A qualitative study of a group of smokers with a low 

level of literacy did not think GHWs were effective in encouraging smokers to quit smoking 

(Createc + Market Studies, 2003). This belief may be attributed to their low engagement with the 

explanatory messages as participants often misinterpreted or did not fully understand the warning 

messages.  

Overall, participants in these studies evaluated GHWs more positively than text-based warnings 

in terms of their effectiveness in encouraging smokers to quit smoking, and discouraging others 

from starting or going back to smoking. Future research is needed to establish the relevance of 

this construct to the actual effectiveness of GHWs: the linkage between perceived effectiveness 

and actual behaviours. 

3.4.3.7 Intention to quit 

Among the papers reviewed, only three assessed the impact GHWs have on smokers’ intention to 

quit. In these studies, respondents reported whether they were considering quitting smoking 

within a timeframe specified by the researchers, for example, in the next six or 12 months 

(Fathelrahman et al., 2010; Hammond et al., 2003; Thrasher, Hammond et al., 2007).  

Comparisons between respondents residing in two countries with different warning label 

regulations (GHWs on 50% of the front- and back-of-pack in Canada versus text-based warnings 

on 50% of the back-of-pack only in Mexico) favoured the use of GHWs (Thrasher, Hammond et 

al., 2007). After controlling for a range of socio-economic and smoking-related variables in a 

multivariable regression model, the Canadian sample was significantly more likely to intend to 
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quit compared with the Mexican sample. Warning salience also had a positive association with 

quit intention, strengthening the argument that the differences in quit intention among the two 

samples was partly due to the different tobacco warning labels used in Canada and Mexico.  

Another study showed that there was a dose-response relationship between a combined measure 

of salience and cognitive processing and intention to quit, suggesting that smokers who had read, 

paid attention to, talked about, and thought about the new GHWs had a higher intention to quit 

(Hammond et al., 2003). Due to the methodology used in that study, the direction of the 

relationship between salience/cognitive processing and smokers’ intention to quit cannot be 

determined. For example, it could be that exposure to GHWs increased intention to quit through 

stimulating cognitive process of the warning labels. Alternatively, it was also possible that 

smokers who had a greater intention to quit were more likely to engage with GHWs. 

Another experimental study assessed intention to quit after exposing respondents to a series of 

familiar text-based warnings or novel GHWs (Fathelrahman et al., 2010). Those who were 

exposed to GHWs were less likely to indicate that they had no intention to quit, when compared 

to the control condition. However, this study provided less robust evidence as the method of 

exposure to stimuli was unrealistic and the novelty of the GHWs may have affected responses. 

In summary, GHWs were more likely to increase smokers’ intention to quit compared to text-

based warnings. However, intention to quit was only assessed in three studies and one of them 

could not establish the direction of relationship between quit intention and responses to tobacco 

warning labels. More studies need to be conducted to help consolidate empirical evidence for the 

effectiveness of GHWs.  

3.4.3.8 Intention to smoke 

Increasing quitting and reducing uptake are both crucial to the reduction of smoking prevalence. 

Intention to smoke was used as a proxy to measure the impact on-pack warnings had on reducing 

smoking uptake. Among the papers reviewed, only two of them used this measure (Sabbane et 

al., 2009; White et al., 2008).   

One of these studies compared participants’ intention to smoke after viewing a tobacco logo with 

or without a warning label in a controlled experimental study (Sabbane et al., 2009). Secondary 

school students from Canada and the US were asked to evaluate a website. Around one-third of 
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the participants from each country were exposed to a small GHW alongside a tobacco brand logo 

at the bottom of the website homepage for two seconds, whereas the remaining respondents were 

either exposed to a text-based warning with a logo or a logo only. After engaging with a filler 

task to distract their attention, respondents answered a series of questions assessing their intention 

to smoke. Canadian secondary school students had a lower intention to smoke after viewing a 

website that contained a GHW, in comparison to the groups that viewed a text-based warning 

label or a tobacco brand logo only (Sabbane et al., 2009). However, the reverse was true for the 

US sample: those who had viewed a GHW reported the highest intention to smoke. Interpretation 

of this study is difficult, because the study appeared to measure information-processing 

heuristics. Each participant only viewed the tobacco brand logo with or without a warning label 

for two seconds; the exposure time was too short for the participants to notice and process new 

information. Therefore, participants probably had only noticed a warning about smoking and 

therefore they were more likely to respond to warnings that they were familiar with. This 

explanation is consistent with the findings that in both samples, only the warning labels that were 

currently in use had the strongest impact in reducing their intention to smoke.  

Respondents in the other study included participants exposed to GHWs in naturalistic settings. 

This study had better external validity than the study just described (Sabbane et al., 2009). White 

and colleagues (White et al., 2008) did not compare respondents’ intention to smoke before and 

after the implementation of GHWs. Instead, they investigated the relationship between 

engagement with GHWs and respondents’ intention to smoke. It was found that those who had 

talked about GHWs, forgone a cigarette and had a negative perception of cigarette packs reported 

a lower intention to smoke. 

Research on the effects of GHWs on people’s intention to smoke is limited and therefore 

inconclusive. More studies will be needed to explore this area further. 

3.4.3.9 Intention to purchase 

Intention to purchase tobacco was used as a measure in only one study assessing the effects of 

GHWs on intention to purchase. In this controlled experimental study, a group of current smokers 

and non-smokers were instructed to choose between two packets that either contained a GHW or 

a text-based warning (Bansal-Travers et al., 2011). The proportion of participants that selected 

the pack with a text-based warning was high, at 83%. The smaller proportion of respondents 
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choosing the pack with a GHW suggested that the inclusion of a GHW has made a cigarette 

packet less attractive when compared to a pack with a text-based warning label.  

When the question was changed to instruct respondents to choose a packet that they would buy if 

they were trying to reduce risks to their health, 55% selected the pack with a GHW. Interestingly, 

there was a large reduction in the proportion of respondents that chose the pack with a text-based 

warning with the new question. The underlying reasons for respondents selecting the packet with 

a GHW were not investigated in the study. Respondents might have selected the pack with a 

GHW because they believed that through exposure to a GHW, they would be more likely to quit 

smoking. An alternative explanation is that respondents were affected by social desirability bias 

in the second question, and therefore more respondents selected the GHWs to fit in with the 

investigators’ expectations. 

In the same study, the size of the GHWs on the back-of-pack was also manipulated (with 

coverage of 30%, 50% or 100% of packet front/back). During the simulated purchasing situation, 

participants indicated that they were most likely to purchase the packs that had the smallest 

GHWs, suggesting that larger GHWs made cigarette packets less attractive. However, when 

respondents were asked to identify the pack they would buy if they were trying to reduce risks to 

their health, they were most likely to choose the one with the biggest GHWs. Once again, their 

response could be affected by social desirability bias. 

In this study of adult smokers and adult non-smokers, their intention to purchase was used to 

approximate the attractiveness of cigarettes as the type and size of warning labels changed. As 

smokers tend to take up smoking at a young age, adult non-smokers might not be an appropriate 

group to test. Further, no other quantitative studies had assessed the effects of GHWs on pack 

attractiveness among young people. Limited evidence came from a qualitative study with 

students (14-15 years olds) which showed that the inclusion of a GHW on cigarette packets 

challenged the positive connotation of smoking promoted by the brand images (McCool et al., 

2012). The limited evidence available therefore suggests that the inclusion of GHWs reduces the 

impact of tobacco branding, making tobacco products less attractive. 

3.4.3.10 Avoidance of on-pack warnings 

Avoidance of on-pack warnings is a behavioural measure assessing the effects of tobacco 

warning labels on current smokers. In most studies, respondents self-reported whether or not they 
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had avoided warning labels by covering them up, keeping cigarette packets out of sight, or 

requesting a different pack to avoid specific warning labels (Borland, Wilson et al., 2009; 

Environics Research Group, 2005; Hammond et al., 2004; Shanahan & Elliott, 2009). One study 

used a controlled experimental design where half of the respondents viewed a familiar text-based 

warning while the remaining respondents viewed a novel GHW (Fathelrahman et al., 2010). 

Immediately after the exposure to each warning stimulus, respondents reported whether or not 

they had avoided looking at the warning label. Qualitative studies had also suggested a range of 

possible avoidance behaviours, using focus groups and in-depth interviews to explore smokers’ 

avoidance behaviours towards the current set of GHWs, or possible reactions elicited by the 

proposed GHWs in pre-testing research (Createc + Market Studies, 2003; Elliott and Shanahan 

Research, 2003). The quantitative measures that had been used to measure warning avoidance are 

summarised in Table 13. 

Table 13. A summary of quantitative measures on warning avoidance   

Outcome variable Measure Interpretation of measures 
Covering up cigarette packets 
 

Self-report Behaviour represents avoidance of 
warning 
 

Keeping cigarette packets out of sight 
 

Self-report Behaviour represents avoidance of 
warning 
 

Requesting a different pack to avoid 
specific warning labels 

Self-report Behaviour represents avoidance of 
warning 

 

A number of studies estimated the prevalence of avoidance behaviours towards GHWs. In a 

sample of Canadian adult smokers, avoidance was self-reported by one-third of the respondents 

nine months after the implementation of GHWs (Hammond et al., 2004). Similarly, a population-

based survey showed that one-quarter of smokers (24%) and recent quitters (27%) had avoided 

buying or had concealed cigarette packs with particular GHWs (Shanahan & Elliott, 2009). In the 

same study at two-year post-implementation, among the smokers who reported avoidance 

behaviours at the initial period, 30% still avoided GHWs all the time and 28% said they did it 

sometimes.  

Only two studies directly compared avoidance of GHWs and text-based warnings. The first was 

the ITC-4 Study where the investigators compared the rate of change in avoidance behaviours 

reported by the Australian and UK respondents. The findings suggested that smokers were more 
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likely to seek to avoid GHWs than text-based warnings (Borland, Wilson et al., 2009). The 

increased level of avoidance exhibited by smokers was stronger in Australia after implementation 

of new GHWs, compared to their UK counterparts who were exposed to enlarged text-based 

warnings (Borland, Wilson et al., 2009), suggesting the novelty effect was not the sole 

explanation for people’s avoidance of GHWs. 

The other study compared avoidance of GHWs and text-based warnings using a controlled 

experimental design. In this study, respondents who had reviewed a series of novel GHWs were 

more likely to report avoiding warning labels, when compared with the baseline measure 

assessed one week prior to the experiment (49% versus 8% at baseline) (Fathelrahman et al., 

2010). However, the control group that viewed familiar text-based warnings only also reported a 

significant increase in warning avoidance when compared with the baseline measure (41% versus 

20% at baseline). It appeared that a higher proportion of respondents from the control group had 

reported warning avoidance at baseline. While the proportion of respondents that reported 

warning avoidance at follow-up was similar across the two conditions, the size of increase was 

larger in the experimental condition suggesting that GHWs might be more likely to facilitate 

avoidance behaviours. However, due to the small sample size in each experimental condition 

(n=70 each), the result was somewhat inconclusive. 

Findings from qualitative studies have shed light on why people avoid GHWs. After viewing 

mock-up GHWs, smokers commented that the GHWs were confrontational and threatening, and 

could cause social embarrassment; these reactions led to avoidance (Elliott and Shanahan 

Research, 2003). During an interview conducted three years post-GHW implementation, a 

smoker commented that they always hid the picture showing stained teeth because that picture 

resembled their own problem (Createc + Market Studies, 2003). This finding suggested that 

personal relevance was also one of the reasons people avoided GHWs. 

There was conflicting evidence on wear-out of avoidance behaviours. In one study, the level of 

avoidance of GHWs tapered off over time, as shown by the lower level of avoidance reported by 

Canadian smokers two-and-a-half years post-implementation compared with the Australian 

sample surveyed six months post-implementation (Borland, Wilson et al., 2009). Conversely, 

another Canadian study found the levels of avoidance behaviours were similar 18 months and 

three years post-GHW implementation (Environics Research Group, 2005). Compared with text-

based warnings, GHWs were less likely to lose impact over time, as shown by the stronger 
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avoidance behaviours exhibited by Canadian smokers two-and-a-half years after the introduction 

of GHWs, compared to their UK counterparts who were exposed to enhanced text-based 

warnings for the same time period (Borland, Wilson et al., 2009). 

However, these studies surveyed respondents from different countries in different time periods. 

Therefore, the findings were not directly comparable. Future studies should follow up 

participants regularly, for example every six months, to help identify whether and when the 

impacts on avoidance tapered off.  

The predictive power of warning avoidance on subsequent quit attempts and quit success was 

assessed using five data waves from the ITC-4 study (Borland, Yong et al., 2009). Four wave-to-

wave prospective analyses showed that warning avoidance in the preceding wave predicted quit 

attempts in the subsequent wave. However, the predictive power of avoidance was no longer 

statistically significant once a range of potential confounding variable were controlled for. 

Warning avoidance did not predict quit success (defined as the person not smoking in the past 

month).   

Overall, the research evidence showed that GHWs generated a higher level of warning avoidance 

than small or large text-based warnings, and GHWs were less likely to lose their impact over 

time. Some critics of GHWs (Ruiter & Kok, 2005) opposed the use of fear appeals in tobacco 

warning labels, arguing that the use of graphic images on GHWs was detrimental to helping 

smokers quit. They argued that GHWs were not only ineffective, but would backfire and lead to 

reactance, that is, an unconditional rejection of the warning messages causing people to be less 

likely to quit smoking. Although only one study has explored the association between avoidance 

and cessation-related behaviours, it appeared that smokers’ exhibition of avoidance behaviours 

did not undermine their tendency to make a quit attempt or to quit smoking successfully 

(Borland, Yong et al., 2009). 

3.4.3.11 Forgoing cigarettes 

Forgoing cigarettes was another behavioural measure that assesses the effects of tobacco warning 

labels. In three studies, current smokers self-reported whether or not the GHW and text-based 

warning labels had made them forgo a cigarette (Borland, Wilson et al., 2009; Borland, Yong et 

al., 2009; White et al., 2008). There was also one experimental study in which respondents were 
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asked about forgoing behaviours after being exposed to either familiar text-based warnings or 

novel GHWs (Fathelrahman et al., 2010). 

Smokers were more likely to have forgone a cigarette as a result of the GHWs, compared to text-

based warnings (Borland, Wilson et al., 2009; White et al., 2008). Refreshing and enlarging text-

based warnings were not as effective as introducing GHWs. The ITC-4 study compared the level 

of increase in smokers reporting forgoing behaviours after the implementation of the new 

Australian GHWs and the enlarged UK text-based warnings, and found that the GHWs resulted 

in a significantly higher level of increase in forgoing cigarettes (Borland, Wilson et al., 2009). 

This study also showed that the effect of GHWs on forgoing cigarettes continued for a reasonable 

time period even without refreshing the warning messages: similar levels of forgoing cigarettes 

were observed when comparing responses to the six months old Australian GHWs and the two-

and-a-half years old Canadian GHWs (Borland, Wilson et al., 2009). 

The predictive power of forgoing cigarettes on subsequent quit attempts and quit success was 

assessed using four data waves of the ITC-4 study (Borland, Yong et al., 2009). Three wave-to-

wave prospective analyses showed that forgoing cigarettes in the preceding wave predicted quit 

attempts in the subsequent wave. The association remained significant after controlling for a 

range of potential confounding variables, and some of the effects were mediated by intention to 

quit. The authors concluded that while forgoing may prompt spontaneous quit attempts, it may 

also increase people’s intention to quit which may then lead to an actual quit attempt. The authors 

did not find any evidence for the impact forgoing has on quit success, defined as not smoking in 

the past month.  

In a controlled experimental study, respondents self-reported their forging behaviours one week 

before the intervention to provide a benchmark measure for comparison. During the intervention, 

half of the respondents viewed novel GHWs and the remaining half viewed familiar text-based 

warnings. Compared with their responses collected one week before the exposure there was an 

increase in reported forgoing behaviours among respondents who viewed novel GHWs, (from 

17% to 40%). However, there was no difference in self-reported forgoing behaviours among 

respondents who viewed familiar text-based warnings shown before and after the intervention 

(both 22%) (Fathelrahman et al., 2010). The questions used: ‘in the last month, have you stubbed 

out a cigarette before you finished it because you thought about the harm of smoking’ at both the 

benchmark and the follow-up surveys (p.4094) assessed respondents’ forgoing behaviours in the 
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last month. However, respondents from the experimental group had only viewed the novel GHWs 

for about five minutes before completing the follow-up survey. Therefore, the responses relate to 

respondents’ experience in the past 30 days which was prior to viewing the health warnings. 

There is therefore no obvious explanation for how the GHWs could have caused the differential 

responses found and suggests the findings were contaminated by biased recall and social 

desirability bias. 

To conclude, the research showed that smokers were more likely to have forgone cigarettes as a 

result of the GHWs, than if they had seen text-based warnings of any size. The impact of GHWs 

on forgoing behaviours sustained for a longer period of time. Only one study (Borland, Yong et 

al., 2009) investigated the predictive power of forgoing on quitting activities, but the strong 

research design observed the same pattern across three wave-to-wave transitions. Their results 

showed that the impact of GHWs on forgoing was a key determinant of smokers making a quit 

attempt; however, forgoing did not predict quit success. 

3.4.3.12 Quitting smoking  

As there is no safe level of smoking, quitting smoking is the most desirable tobacco control 

outcome for those who have already started smoking. Most studies measuring this outcome 

compared the level of cessation activities observed before and after the implementation of 

GHWs: two studies compared the service volume of Quitline in New Zealand and Australia 

respectively prior to and after the implementation of GHWs (Li & Grigg, 2008; Miller et al., 

2009) and one repeated cross-sectional study asked respondents to self-report their use of the 

Quitline service (Shanahan & Elliott, 2009) before and after implementation of GHWs. A 

Canadian study compared smoking prevalence in a population-based sample pre- and post-GHWs 

(Gospodinov & Irvine, 2004). 

When assessing the impact of GHWs on stimulating quit attempts, it is important to control for 

other tobacco control policies that might confound the results. The Canadian study that compared 

population-based smoking prevalence during the six-month period before and the six-month 

period after the implementation of GHWs controlled for socio-economic characteristics of the 

respondents, as well as tobacco price, because a tobacco tax increase occurred around the same 

time as the introduction of the new GHWs (Gospodinov & Irvine, 2004). The implementation of 

GHWs did not predict a decrease in smoking prevalence, while the price increase of tobacco was 
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a significant predictor. Nonetheless, the implementation of GHWs predicted reduced 

consumption per smoker, and the impact was found across smokers of different age groups.  

The remaining studies focused on the impact GHWs had on the use of Quitlines. After the 

implementation of GHWs in Australia, the proportion of smokers that reported they had ever 

called the Quitline increased from 4% prior to their launch, to 15% measured two years post-

GHW implementation (Shanahan & Elliott, 2009). The findings from this self-reported measure 

of access to Quitline were consistent with the findings of another study using the Quitline 

monitoring data which found a significant increase in the number of calls to the Australian 

Quitline post-GHW implementation (Miller et al., 2009). A New Zealand study also found that 

first-time callers to the Quitline increasingly sourced the Quitline number from cigarette packets 

post-GHW implementation (Li & Grigg, 2008).  

There is further evidence linking the new GHWs to recognition of the Quitline number appearing 

on warning labels. An analysis conducted using the New Zealand arm of the ITC study showed a 

significant increase in the proportion of smokers that recognised the number printed on the back-

of-pack as the Quitline number, from 37% to 61% (Wilson, Weerasekera, Hoek, Li, & Edwards, 

2010) after implementation of GHWs. This finding showed that smokers read the cessation 

message that was printed on the back-of-pack. However, it is important to note that in both cases, 

the new GHWs had included a number of radical changes on the warning labels, for example, use 

of graphic images, larger warning labels, inclusion of a cessation message and inclusion of a 

larger and more clearly identified Quitline number on back-of-pack. Therefore, while these 

studies gave an indication of the effectiveness of the new GHWs used in Australia and New 

Zealand, it is unclear which components of the warning labels caused the effects.  

Furthermore, some researchers criticised the composition and layout of the New Zealand GHWs 

which were very similar to the Australian GHWs (Hoek et al., 2010). They felt that the warning 

labels were too cluttered, making the Quitline information particularly hard to read. While the 

new GHWs were associated with increased use of the Quitline service and became a more 

popular source of the Quitline number, enhancements could be made to the GHWs to further 

improve their effectiveness. 

In general, the findings showed that the Australian and New Zealand GHWs prompted quit 

attempts, as shown by the increased number of smokers seeking cessation support from Quitlines 
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and obtaining the Quitline number from cigarette packs. However, it is likely that the increase in 

responses was at least partly due to the additional Quitline information printed on the warning 

labels, rather than the change to GHWs. The lack of changes in smoking prevalence at a national 

level is not surprising because changes in smoking prevalence tend to occur slowly. Therefore, 

smoking prevalence might not be a suitable measure to access the effectiveness of GHWs due to 

its insensitivity to small behavioural changes at a population level. This finding may suggest that 

while GHWs stimulate initial quit attempts, the government needs to provide ongoing cessation 

support and create supportive smokefree environments to help smokers to quit and to maintain 

cessation. General limitations of the research design included the inability to directly associate 

changes in cessation behaviours with the implementation of GHWs. Furthermore, quit attempts 

may also be affected by other tobacco control policies and activities occurring during that time 

period.  

3.4.3.13 Other measures of effectiveness 

Other important findings also emerged from this evidence review. Thrasher and colleagues 

adopted a market research strategy called the ‘random nth price auction’ to explore the monetary 

value adult smokers would attribute to a cigarette pack carrying a text-based warning label versus 

a pack with a novel GHW (Thrasher, Rousu et al., 2007). It was found that the packs carrying a 

GHW were perceived as less valuable. This finding was consistent across different segments of 

smokers differentiated by age, gender, how much they smoked and perception of smoking risks. 

Applying economic theory, the decrease in perceived value signalled a decrease in demand. In 

other words, the findings suggested that replacing text-based warnings with GHWs would reduce 

demand for tobacco.  

This methodology was replicated and once again, adult smokers were found to attribute different 

monetary values to cigarettes depending on whether the packet carried a text-based warning or a 

GHW (Thrasher et al., 2011). Consistent with findings from the earlier study (Thrasher, Rousu et 

al., 2007), packets that contained a GHW were perceived as less valued and this finding applied 

across different segments of adult smokers.  

These two studies (Thrasher, Rousu et al., 2007; Thrasher et al., 2011) provided consistent 

evidence that suggests that if text-based warning labels were replaced by GHWs, adult smokers 

would attribute lower monetary value to tobacco. However, whether or not this change in 
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perceived value of tobacco would result in a reduction in consumption, as was postulated by the 

investigators of these studies, is debatable. Tobacco is very different from other consumer 

products because smoking is highly addictive. A reduction in perceived monetary value might be 

related to a desire to quit smoking but this may not translate into actual reductions in smoking 

and quitting. 

Other research using a different methodology also found that a pack with a GHW was perceived 

as less attractive (compared with text-based warnings) (Kees et al., 2006; White et al., 2008), and 

respondents displayed more negative attitudes towards smoking-related words and images after 

viewing GHWs (Peters et al., 2007). Respondents also exhibited more negative attitudes towards 

a fictional smoker, after reading his shopping list which included buying a pack of cigarettes 

(Peters et al., 2007). As GHWs make cigarettes and smoking less desirable, they may play a role 

in denormalising smoking and countering or even reversing the impacts of tobacco promotion. 

The extensive marketing strategies of tobacco companies have linked smoking to desirable 

attributes, such as glamour, rebellion, adventure, and so on (Scheffels, 2008). The graphic images 

used on GHWs convey contrasting messages, by showing negative effects caused by smoking 

including damage to internal organs and appearance. Over time, people may develop a stronger 

association between smoking and its harms, compared to the positive attributes suggested by 

tobacco marketing strategies. 

Another study used an ambiguous outcome measure. Respondents chose which of a pair of 

packets (with a GHW or a text-based warning) was the ‘most effective’ (Bansal-Travers et al., 

2011). The pack that contained a GHW (versus a text-based warning) was more likely to be 

chosen. When respondents were shown GHWs of different sizes printed on the back-of-pack, 

larger GHWs were seen as more effective (100% versus 30% and 50%). However, the 

investigators did not define ‘effective’ for the respondents, and it is therefore unclear how 

respondents interpreted the questions. This paper included other measures which have been 

reported elsewhere in this chapter. 

Only one study explored the effect of GHW size on the perceived harms and taste of cigarettes 

(Germain et al., 2010). This controlled experimental study showed that a packet with an 80% 

GHW (compared with 30%) was more likely to be perceived negatively, namely it was perceived 

as having more tar and being less likely to have a smooth taste. However, differential impacts of 

text-based warnings and GHWs on perceived harms and taste were not examined in this study. 
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One study conducted in China investigated whether the type of warning labels printed on tobacco 

products had any impact on gifting behaviours (Qin et al., 2011). This variable was of particular 

interest to this population group because it is common practice for Chinese people to give 

cigarettes both on business and personal occasions. It was found that Chinese respondents felt 

more reluctant to give cigarettes if the pack contained a GHW, compared with those that 

contained a text-based warning. This study did not investigate the underlying reason for people’s 

reluctance to give packets containing GHWs, whether it was because the packets became less 

visually attractive, alerted people to smoking harms, or other reasons. 

3.4.3.14 Combined impacts with plain packaging 

A number of recent studies investigated the impacts of GHWs in concert with plain packaging. 

Most of them were controlled experimental studies where respondents viewed a number of pack 

images with variations in a number of pack elements, such as warning labels and branding 

information. These studies used different outcome measures: pack attribute ratings (Germain et 

al., 2010), best-worst experiment to determine preferences, willingness to engage with cessation-

related activities (Hoek et al., 2011), as well as an objective measure of eye movement to 

determine visual attention paid to warning labels and branding information (Munafò et al., 2011). 

Another study employed the ‘random nth price auction’ to explore the monetary value smokers 

attributed to a cigarette pack that was fully branded versus a plain pack, with both packs 

containing a GHW.  

Consistent to the findings presented earlier (Bansal-Travers et al., 2011), an Australian youth 

sample (aged 14 to 17 years) was more responsive to larger GHWs than smaller GHWs when 

they were printed on fully branded packs. For example, larger GHWs attracted greater attention 

and had a more negative impact on pack attractiveness, compared to smaller GHWs. This still 

held true when branding elements were removed from packs. By increasing the size of GHWs on 

a plain pack from 30% to 80%, ratings of positive pack attributes decreased (Germain et al., 

2010). This response pattern was found in established smokers, experimenters, and susceptible 

non-smokers, but not in non-susceptible non-smokers. This was because non-susceptible non-

smokers had rated the packs more negatively than the other groups, even the pack with a 30% 

GHW, therefore a ceiling effect was found. 
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That study (Germain et al., 2010) also compared the relative effectiveness of a plain pack and a 

large GHW (80% vs. 30%). The findings suggested that plain packs had stronger impacts on 

young people. The removal of all branding elements considerably reduced the positive attributes 

of tobacco products, and this finding applied equally to packets that contained a 30% or 80% 

GHW. The impact of removing branding elements was so strong that the size of GHWs was no 

longer relevant.  

The findings of Hoek and colleagues (Hoek et al., 2011) were somewhat different. Their study 

used a best-worst experiment to demonstrate how GHW and branding elements competed for 

attention, unless the size of GHWs was increased to cover at least 75% of the pack. The best-

worst experiment required respondents to consider their preferences for two stimuli at a time, and 

they continued to rate stimuli in pairs until they had viewed all possible combinations of stimuli. 

This study involved a group of New Zealand smokers aged 18 to 30 years and compared their 

preference for packs that varied by the size of GHWs (30%, 50% and 75%) and the number of 

brand elements (Hoek et al., 2011). The variations in GHW size and pack design were fully 

controlled for, with an additional control – a plain pack containing the word ‘cigarettes’ in 

generic font and which had no health warning label.  

Hoek and colleagues (2011) found that as the size of GHWs increased, preference for the pack 

decreased. However, unlike the findings from Germaine et al. (2010), Hoek and colleagues 

showed that when GHWs occupied 50% of the pack, the relationship was moderated by the 

number of pack elements presented. A series of multinomial regression models showed that as 

the size of GHWs increased, the differential impacts caused by the number of brand elements 

became smaller. Specifically, once the size of GHWs was increased to 75%, packs were 

perceived as very unattractive regardless of the number of brand elements presented. The 

findings of Hoek et al. suggested that having a large GHW (i.e. occupying 75% of the pack) was 

probably more important than a plain pack. The investigators suggested that a large GHW 

occupied substantial space on the face of a pack and therefore had profound effects on the overall 

packaging design.  

That study (Hoek et al., 2011) also investigated the potential gain from introducing plain 

packaging and larger GHWs in New Zealand. During the second half of the experiment, 

respondents were assigned into one of two groups where one half viewed a packet with a novel 

GHW that fulfilled the current GHW requirements (a fully branded pack with 30% GHW) while 
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the remaining half viewed a plain pack with a 75% GHW. Respondents who were exposed to the 

plain pack with a larger GHW were more likely to indicate willingness to engage with all three 

cessation-related behaviours (seek cessation support, cut down on consumption and try to quit) 

when prompted by the interviewers.  

Considering the findings from the two studies that investigated the combined effects of GHWs 

and plain packaging (Germain et al., 2010; Hoek et al., 2011), it appears that the impacts of 

having large GHWs and plain packs were not additive. However, the findings were not consistent 

as one study (Germain et al., 2010) suggested that having a plain pack was more important than 

having a large GHW (80% versus 30%), while the other study (Hoek et al., 2011) suggested that 

the impact of a 75% GHW is so compelling that the presence of branding elements would not 

make any difference to pack attributes. The discrepancies in findings could be due to different 

sample compositions, the use of different stimuli (including the different combination of GHWs 

size and level of branding information) and the use of different measurement tools. More studies 

are required in future to examine the relative importance of having a large GHW and a plain 

pack. 

Another controlled experimental study compared the amount of time young adults spent looking 

at the warning message and branding information on a pack (Munafò et al., 2011). On a branded 

pack, young adults spent an equal amount of time viewing warning messages and branding 

information. This suggested that warning messages and branding information competed for 

attention.  

The response pattern changed for a plain pack. Specifically, GHWs and plain packaging in 

combination worked more effectively with non-smokers and weekly smokers. Non-smokers and 

weekly smokers paid more attention to GHWs when they were presented on a plain pack, 

compared to when they were presented a fully branded pack. However, for daily smokers, plain 

packaging did not increase the time spent looking at the GHWs whether or not they were 

presented on a plain or a branded pack. This study did not assess other impacts (e.g., pack 

attributes, negative affects, preference) elicited by the stimuli apart from time spent looking at 

different pack components.  

The differential response patterns by smoking status identified in this study (Munafò et al., 2011) 

may explain the inconsistency in findings presented by Germaine et al. and Hoek et al. The two 
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samples (Germain et al., 2010; Hoek et al., 2011) were not only different by age (aged 14-17 

years versus 18-30 years), but also their smoking status (not defined versus current smokers 

only). In Australia, smoking prevalence for 12- to 15-year-olds and 16- to 17-years olds was 5% 

and 14% (Scollo & Winstanley, 2008). Therefore, it is reasonable to assume that most 

respondents who took part in the study by Germain and colleagues (2010) were non-smokers. 

Drawing together the findings from these three studies, there was some evidence suggesting that 

a plain pack was probably more important than a large GHW for never-smokers, while a large 

GHW was probably more important than a plain pack for current smokers. More future studies 

are required to compare the response patterns towards GHWs and plain packs by smoking status. 

The findings from these controlled experimental studies were consistent with a key theme that 

emerged from a series of focus groups conducted with 14- to 15-year-olds in New Zealand. The 

smoking status of the participants was not reported, however it is reasonable to assume the 

sample constituted mostly never-smokers. These teenagers believed that plain packaging 

effectively removed competing information on the pack and therefore would increase the salience 

of GHWs (McCool et al., 2012). They also mentioned the removal of conflicting information on 

packs. By getting rid of branding elements that associated smoking and tobacco with positive 

connotations, it would increase the credibility of GHWs. Nonetheless, this qualitative study only 

assessed the perceived effectiveness of GHWs and plain packaging. It is not clear whether these 

perceptions predict actual attitudinal and behavioural responses. 

In summary, only four published studies examined the combined impacts of GHWs and plain 

packaging. Two of these studies (Germain et al., 2010; Hoek et al., 2011) manipulated the size of 

GHWs and the amount of branding information to find the best use of the pack surface to achieve 

tobacco control measures. There was some evidence that non-smokers and current smokers 

reacted differently. Specifically, for non-smokers, removing branding information increased 

attentiveness to GHWs and reduced positive pack attributes. In contrast, for current smokers, 

plain packs did not contribute to any additional benefit when the size of GHWs was increased to 

75%. Both GHWs and plain packaging appeared to play a role in reducing pack attractiveness 

and encouraging cessation-related behaviours. However, more studies are required to determine 

the most optimal design of cigarette packs (including the size of GHWs) and further examine the 

response patterns by smokers and non-smokers. Since plain packaging has only recently been 
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introduced in Australia and evaluations of its impacts are not available yet, all evidence discussed 

here was gathered from experimental studies. 

3.5 Summary of the findings of the literature review 
The papers reviewed in this chapter provided strong evidence of the effectiveness of tobacco 

GHWs, in comparison to text-based warning labels or having no warning label on tobacco 

packaging at all. The better performance of GHWs was demonstrated by a range of outcome 

variables including improvement in knowledge and belief of smoking harms, credibility of 

warning messages, warning salience, affective, cognitive, and behavioural responses measured at 

an individual level, as well as observed cessation activities measured at a population level. While 

the levels of response varied by a range of demographic, socio-economic and smoking 

characteristics, the findings were generally similar, suggesting that GHWs are more effective 

than text-based warnings, although the extent of the impact may differ between groups. 

The evidence also suggests that larger GHWs have more impact than smaller GHWs. Images that 

elicited stronger emotional arousal also had more impact on perceived effectiveness. The findings 

from several studies also reinforced the importance of having a range of GHWs, because different 

warnings were more effective for different people. Previous studies had found differences by 

gender, age, smoking status, education level, income and employment status.  

Wear-out is another area that has been investigated by some researchers. While the impact of 

GHWs on forgoing remained high two-and-a-half years after implementation, their impact on 

salience, cognitive responses and avoidance reduced over time. Evidence for wear-out 

demonstrated the importance of rotating and refreshing GHWs regularly. 

There was also evidence that while graphic images on GHWs are a crucial feature, other aspects 

that are integrated into most GHWs, such as supportive text on cessation, were also noted as 

prompts for quitting smoking (Elliott and Shanahan Research, 2002) or getting support for 

quitting (BRC Marketing and Social Research, 2004b). A number of studies also investigated the 

effects of the explanatory messages on GHWs. These are crucial components too as they were 

seen as factual, informative, and having an impact (Elliott and Shanahan Research, 2002), and 

helped people to understand the relationships between smoking and the effects depicted in the 

visual images. The explanatory messages became increasingly important if the images were 

abstract and not directly associated with smoking (Crespo et al., 2007). In such cases, it is vital 
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for the text to be legible and easily comprehended to maximise outcomes, yet it is important to 

achieve a balance in the amount of material on GHWs as those that were cluttered discouraged 

people from reading the warning labels (Elliott and Shanahan Research, 2003). Location of the 

text also affects the level of readership, for example, messages printed on the front-of-pack were 

more likely to be read in comparison to those printed on the back-of-pack (Shanahan & Elliott, 

2009). 

A number of studies investigated the relationship between different impact measures of on-pack 

warnings to help understand the quit process motivated by tobacco warning labels. An 

understanding of the inter-relationships between different measures is important if GHWs elicit a 

cognitive process. The strongest findings came from the ITC-4 study which included a robust 

methodological design and five comparable data waves from four different samples (Borland, 

Yong et al., 2009). The findings suggest that warning salience does not predict subsequent quit 

attempts nor quit success; however, cognitive processing and forgoing cigarettes predicted quit 

attempts, even after controlling for a range of potential confounding variables. This suggests that 

to be effective in motivating quit attempts, tobacco warning labels need to elicit strong cognitive 

responses and prompt people to forgo cigarettes. Despite eliciting strong immediate responses 

and temporary behavioural changes, GHWs were not associated with quit success. One plausible 

explanation is that once smokers have made a quit attempt, the limited exposure they then had to 

GHWs reduced their impact on smokers. This highlights the importance of having a range of 

tobacco control approaches that stimulate motivation and offer effective solutions to smokers at 

different stages of their quitting process. 

Only one study has investigated the relationship between emotional arousal elicited by GHWs 

and subsequent cessation-related behaviours (Hammond et al., 2004). This longitudinal study 

showed that smokers who reported stronger negative emotions at baseline were more likely to 

report cessation-related behaviours three months after. This is an important finding that helps us 

to understand how GHWs might have created impacts on smokers’ behaviours. However, more 

research is required in future to substantiate this claim. 

An argument commonly used by the tobacco industry against the use of GHWs is that the 

impacts observed with GHWs are only due to their novelty. However, research showed that the 

effects of GHWs could not be solely explained by the novelty effect, because novel text-based 

warnings did not produce impacts to the same extent as GHWs featuring the same warning 
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message, in terms of level of fear elicited, their credibility and perceived effectiveness in 

encouraging cessation-related behaviours.  

Recently, there has been a notable increase in the number of studies that had evaluated the 

combined effects of GHWs and plain packaging. A study of adult smokers suggested that once 

the size of GHWs was increased to 75%, the presence of branding information became irrelevant 

(Hoek et al., 2011). However, in a sample of teenagers (mainly never-smokers), removing 

branding information effectively reduced positive pack attributes irrespective of the size of the 

GHWs. The differences in findings may suggest that smokers and non-smokers responded 

differently to plain packs and GHWs. 

3.6 Chapter summary 
This chapter has summarised the measures that had been used in previous studies that evaluated 

the impacts of tobacco GHWs, and presented the key findings. The next chapter will discuss the 

strengths and weaknesses of the methodology used in these studies, and identify a suitable 

methodological approach to evaluate the effectiveness of GHWs in the New Zealand context. 
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Chapter 4 Problem Statement 

4.1 Introduction 
The previous chapter summarised the existing empirical evidence regarding the effectiveness of 

tobacco graphic health warnings. Those studies provided strong evidence to suggest that on-pack 

GHWs outperformed text-based warnings on measures as diverse as warning salience, message 

credibility, cognitive processing of the messages, forgoing cigarettes, and intention to quit. The 

findings were mostly consistent across studies conducted with different populations, and used 

different methodology approaches and stimuli. 

A few studies also explored the relationships between various constructs that reflected on the 

effectiveness of GHWs (e.g., Borland, Yong et al., 2009; Crespo et al., 2007; Hammond et al., 

2004; Hammond et al., 2003). For example, a Canadian study found a dose-response relationship 

between cognitive processing and intention to quit (Hammond et al., 2003). In another study, 

investigators of the ITC-4 Study found that, warning salience, cognitive processing, warning 

avoidance and forgoing cigarettes all predicted future quit attempts (Borland, Yong et al., 2009). 

However, it was also found that none of these variables predicted quit success. 

This chapter introduces the four studies that were conducted as part of the current thesis. To 

provide the rationale for undertaking these studies, this chapter first identifies research areas that 

had not been previously investigated in detail. The relevance and importance of addressing these 

knowledge gaps were considered in developing the problem statement for this thesis. The chapter 

finishes with a brief description of the four studies that were designed to address the problem 

statement. 

4.2 Identifying knowledge gaps 
Reviewing the existing empirical research on GHWs helped identify several knowledge gaps. 

First, there was a lack of research into the impact of GHWs on tobacco control priority groups. 

This question is important as smoking prevalence is not equally distributed across the population. 

For example, in New Zealand, smoking is more prevalent among Māori and Pacific people, and 

those who are financially deprived (Ministry of Health, 2013). The disproportional distribution of 

smoking prevalence across these groups has contributed to inequalities in quality of life and 
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mortality rates (Blakely, Fawcett, Hunt, & Wilson, 2006). Therefore, groups with a higher 

smoking prevalence are generally considered as priority groups in tobacco control.  

Previous research has generally suggested that GHWs were more effective than text-based 

warning labels. However, if GHWs created more impact for the priority groups, they would have 

the added benefit of reducing smoking-related disparities. Research that assessed group 

differences in impacts of GHWs was sparse, and therefore not sufficient to establish a general 

pattern of GHW impact across groups. Among the studies that were reviewed in Chapter Three, 

only six of them compared the different response patterns towards GHWs by gender, age, 

smoking status, education level, employment status and/or income (Bansal-Travers et al., 2011; 

Elliott and Shanahan Research, 2002; Environics Research Group, 2005; Gospodinov & Irvine, 

2004; Shanahan & Elliott, 2009). In addition, a Canadian study focused on smokers with a low 

level of literacy and provided some insights into the effectiveness of GHWs for this vulnerable 

group of tobacco consumers (Createc + Market Studies, 2003). 

This thesis aims to extend the understanding of the effectiveness of GHWs for tobacco control 

priority groups in New Zealand, and assess whether responses to GHWs varied by ethnicity 

(Māori, Pacific people and European/Other) or socio-economic status. In addition, responses to 

GHWs were assessed using other demographic characteristics such as age, gender, and 

educational level. This issue will be addressed in Chapter Six in the analysis of the New Zealand 

arm of the ITC Project dataset. 

A second knowledge gap was the lack of research comparing the effectiveness of GHWs by the 

type of tobacco smokers used. This area of research had not been investigated in any papers or 

reports that had been identified. In New Zealand, it is particularly important to compare 

responses towards GHWs printed on loose tobacco packs used to make roll-your-own cigarettes 

(RYO) versus those printed on factory-made cigarette packets. This is because New Zealand is 

likely to have the highest rates of RYO use (Young et al., 2006), where 60% of current smokers 

aged 15 to 64 years reported smoking RYO either exclusively or in conjunction with factory-

made cigarettes (Ministry of Health, 2010b).  

The use of RYO is also significantly higher among Māori smokers (70.3%) compared to non-

Māori (57.4%) (Ministry of Health, 2011). Cost was the most commonly identified reason for 

choosing RYO and this was the case for Māori as well as non-Māori smokers (Ministry of 
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Health, 2011). Because RYO smokers can adjust the amount of tobacco they had in their 

cigarettes, RYO are usually considered as a cheaper alternative to factory-made cigarettes (i.e. by 

rolling a thinner cigarette). The relationship between ethnicity and deprivation level may suggest 

that the higher prevalence of RYO use among Māori is a function of them being more financially 

and socially deprived than non-Māori. 

The regulatory requirements in New Zealand regarding GHWs are the same for factory-made 

cigarette packets and loose tobacco packets, that is, the GHWs must cover 30% of the front- and 

90% of the back-of-packs. However, the actual execution of the GHWs on factory-made cigarette 

packets and loose tobacco packs is notably different (see Appendix 5 for an image of a cigarette 

pack and a tobacco pack featuring the same GHW), possibly due to the differences in packet size, 

packet orientation and design of pack opening. The differences in execution are particular notable 

on the back of the packs. Compared with factory-made cigarette packets, the size of the graphic 

image and the entire warning label are much smaller on loose tobacco packs.  

The flexible nature of RYO packs also makes it easier for smokers to obscure the GHWs by 

folding or rolling up the packs. Further, loose tobacco packs contain more tobacco (300 grams or 

500 grams typically) than factory-made cigarettes packets (in packs of 20 or 25 cigarettes 

typically). Therefore loose tobacco packs tend to last longer, with an increased chance of getting 

creases or damages that could further reduce GHWs’ visibility. As a result of these different pack 

characteristics, the GHWs printed on loose tobacco packages may be viewed less often and 

become distorted or obscured more easily.  

Due to these issues, the GHWs on loose tobacco packs may be less effective – for example, they 

are probably less likely to be noticed, read, thought about or avoided. This thesis investigates 

whether or not people who smoke different tobacco types respond to GHWs differently. The 

responses towards GHWs by smokers of RYO versus factory-made cigarettes will be assessed in 

the analysis of the New Zealand ITC dataset.  

The observational study in Chapter Seven provides additional evidence, where the pattern of 

avoidance behaviour was compared between those who smoked factory-made cigarettes and 

RYO. Because researchers had always assessed warning avoidance using self-report, this 

observational design represented the trial of a new methodology, whereby objective measures 

were used to assess warning avoidance. This study recorded and analysed the observations of 
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smokers’ avoidance behaviours in public areas. Data were collected before and after the 

implementation of GHWs, and the pattern of avoidance behaviours was compared over time. The 

findings complemented those presented from the ITC-New Zealand Study where responses were 

self-reported. 

The way GHWs were rolled out in the retail environment could affect their impact on smokers. 

However, the effect of the roll-out pattern on the interpretation of findings was often ignored in 

previous studies. The legislation in New Zealand allowed for a six-month phase-in period before 

requiring all tobacco products to carry the GHWs when they were sold. This approach differed 

from the Australian legislation, where there was not a specific end date for the sales of tobacco 

products that contained the old text-based warnings. Instead, the legislation only specified the end 

date for the manufacturing of tobacco products printed with the old text-based warnings only. An 

observational study found that the old text-based warnings were still available at 70% of retail 

outlets 17 months after the legislation was in effect (Sanders, 2007). This finding raises the 

possibility that retailers stockpiled old stock to delay the appearance of GHWs.  

While the legislation in New Zealand was different, it was unknown how retailers would respond. 

For example, it is unknown whether or not retailers would stockpile old stock to delay the 

appearance of GHWs until closer to the end of the phase-in period. The Ministry of Health did 

not have a plan to monitor how GHWs appeared in the retail settings thus creating another 

potential knowledge gap. A surveillance system to monitor the roll-out of GHWs in the retail 

environment was developed as a part of this thesis (reported in Chapter Five) to understand how 

quickly GHWs were distributed by the industry. This study also carries a secondary purpose, 

which is to provide contextual information about penetration of GHWs and so help interpret 

responses towards GHWs at different points in time that were collected in the other three studies. 

Even though retailers play an important role in implementing the new regulation on GHWs and 

have frequent contact with smokers, there appeared to be no GHWs evaluations that involved 

retailers as research participants. To fill this information gap, Study Four in this thesis reports a 

qualitative study involving 21 retailers from privately-owned retail outlets. This study explored 

retailers’ perception of the impact GHWs were having on current smokers, children and young 

people, and their business. Retailers also provided information around the implementation of 

GHWs such as the support they had received from the tobacco industry and whether they had 

made any changes to the way tobacco products were displayed at their shop. Findings from this 
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study provide new information around how GHWs were implemented in retail settings and offer 

an alternative perspective on the effect of GHWs. 

Two other important knowledge gaps were identified but are not addressed in this thesis. Firstly, 

GHWs are not only advocated as a cessation intervention, but also as a preventive measure that 

reduces uptake of smoking and prevents relapses (Australian Government Department of Health 

and Ageing, Ministry of Health, 2008). However previous research has typically focused on the 

effects GHWs had on current smokers. While those studies helped establish evidence for GHWs 

as an effective intervention to motivate cessation, less is known about their effect on ex-smokers 

(to reduce risks of relapses) and non-smokers (to reduce risks of smoking initiation). More 

research conducted with ex-smokers and non-smokers is needed to support the claim in relation 

to smoking prevention, and enhance understanding of GHW’s role in the process. Furthermore, if 

ex-smokers and non-smokers are considered the key audiences of GHWs, more exploratory 

research is also required to pre-test warning labels for their relevance to and impact on these 

groups. However, this thesis aims to cover one defined area in depth and thus focused on current 

smokers only.  

Secondly, one of the salient findings from the literature review was that most studies measured 

short- to medium-term outcomes (e.g., warning salience, cognitive responses, warning avoidance, 

forgoing cigarettes, and quit intention), and therefore these studies did not provide evidence for 

GHWs’ impact on creating actual quit attempts. If the ultimate goal of having stronger tobacco 

warning labels was to increase cessation, more studies are required to provide direct evidence for 

this relationship. 

4.3 The problem statement 
The objective of this thesis was to evaluate the effectiveness of the new GHWs introduced in 

New Zealand in 2008. Recognising the range of impacts GHWs might have on smokers, four 

studies using different approaches were conducted. Specifically, these studies assessed the reach 

of the new GHWs, and the responses these elicited, using a range of outcome measures. To 

quantify the relative impacts of the new GHWs, their effectiveness was compared to that of the 

old text-based warnings where possible.  

Since there is little research evaluating the effects of the New Zealand GHWs, this thesis will 

assist future policy recommendations by investigating their effectiveness and exploring issues 
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relating to the implementation of the new health warnings. The findings will also be of interest 

globally, especially for countries that are yet to implement GHWs, as they will enable New 

Zealand’s experiences to inform future directions for tobacco packaging regulations. 

4.4 Methodological approach and rationale 
The thesis focuses on the effects of the GHWs currently used in New Zealand. The 

methodologies used reflect best practice in GHW evaluation based upon a review of existing 

studies. The approaches taken are also able to address the research question outlined earlier in 

this chapter. To address some of the research gaps and limitations identified above, further 

approaches not previously adopted in GHW evaluations were used. 

Study One involved a surveillance study to investigate the roll-out of the new GHWs in the retail 

setting with the aim of identifying if there were any problems with the rollout such as stockpiling 

by retailers that might have delayed the appearance of the new GHWs. It also allowed assessment 

of compliance by the tobacco industry and retailers with the new regulations after the phase-in 

period. More importantly, this study provided contextual information on the availability of the 

new GHWs at different points in time. The findings from this surveillance system are reported in 

Chapter Five, and the data are cross-referenced throughout the thesis. The timing of the data 

collection for the three other studies (described in Chapters Seven to Nine) in relation to the 

availability of the GHWs was a major consideration when interpreting the findings. 

Study Two was an analysis of data from a longitudinal cohort study of smokers (the New Zealand 

ITC study). Participants were first interviewed prior to the implementation of GHWs, and 

followed up a year after the GHWs had been officially introduced. Responses collected in two 

survey waves were compared to assess whether or not the new GHWs created stronger impact 

when compared to the old text-based warnings. This study collected responses on knowing of 

smoking harms, warning salience, cognitive processing, warning avoidance and forgoing 

behaviours. Differences in response patterns by socio-demographic and smoking-related 

variables were also assessed. One of the primary aims of this study was to assess whether or not 

the new GHWs had had more impact on priority groups such as Māori smokers. This study also 

compared responses by those who smoked factory-made cigarettes or RYO. While some previous 

studies had analysed large quantitative datasets, they did not explore sub-group differences in 

depth. This study fills that information gap. 
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Study Three was an observational study. Through the use of an objective measure on warning 

avoidance, this study provided another perspective from the existing literature, as well as the self-

reported data presented in Study Two. This study also explored differences in the observed 

behaviours of RYO and factory-made cigarettes smokers. This study fills an information gap as 

there was no previous observational study of this type published at the time this study was 

conducted.  

The final study (Study Four) involved 21 in-depth interviews with shopkeepers who sell tobacco 

products. This study explored retailers’ perceptions of smokers’ avoidance behaviours with 

respect to GHWs and enabled comparisons to be drawn between data from the longitudinal and 

observational studies. Due to the relationship between retailers and the tobacco industry, it was 

also an opportunity to investigate the advice and support retailers had received from the tobacco 

industry in relation to the introduction of the new GHWs. This study also fills an information gap 

as there had been no studies that had been identified that investigate the effect of GHWs through 

retailers’ lens. 

4.5 Chapter Summary 
This chapter identified key information gaps in the GHW effectiveness research and provided the 

rationales for the objectives of the current thesis. This thesis aims to evaluate the impacts GHWs 

have on New Zealand smokers and retailers who sold tobacco products, and address several 

information gaps identified in the literature review. 
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Chapter 5 Study One: Roll-out of graphic health warnings in 
the retail environment 

5.1 Introduction 
The amended New Zealand Smoke-free Environments Regulations required all tobacco products 

that are manufactured and imported for sale in New Zealand to feature the new GHWs, a policy 

that took effect on 28 February 2008 (Smoke-free Environments Regulations, 2007). The 

regulations allowed for a six-month phase-in period, therefore retailers were not allowed to sell 

any text-only warning packets after 28 August 2008. This chapter describes and reports the 

findings of the surveillance study that undertook to monitor the roll-out of the new GHWs from 

December 2007 to October 2008. This surveillance study was set up primarily to find out the 

proportions of cigarette and tobacco packs in the retail environment that contained the new 

GHWs prior to, during and after the six-month phase-in period. The study also had a secondary 

objective to investigate retailers’ compliance with the regulations at the end of the phase-in 

period. 

There is evidence that the tobacco industry has exploited loopholes to undermine the impact of 

tobacco control regulations outside of New Zealand (Assunta & Chapman, 2004; Cornwell, 2005; 

DiFranza & Godshall, 1995; Lian, 2010; Thomson & Wilson, 2002; Wakefield, Morley et al., 

2002; Wakefield, Terry-McElrath et al., 2002). For example, following the introduction of GHWs 

in Malaysia, tobacco companies produced half-transparent sleeves that could be used to cover 

GHWs (see Appendix 6 for images) (Lian, 2010). These sleeves contained the same brand 

imagery that was printed on cigarettes packets. However, the place where the GHWs would 

normally appear on cigarette packets was left blank on the sleeves and so it was transparent. This 

design suggested a way for smokers to cover up the GHWs by sliding the non-transparent part of 

the sleeves over the GHWs. In this way, the GHWs on cigarette packets would be covered by the 

brand imagery printed on the sleeves. Some companies also introduced new slim and ‘lipstick’ 

packs that distorted the dimensions of GHW images. These distorted images may have reduced 

visual impact and readability compared to those that were not out of proportion.   

To minimise visibility of GHWs at point of sale displays, some retailers deliberately changed 

how they displayed cigarette packets in storage units so the GHWs were obscured while the 

brand imagery was displayed (Lian, 2010). Consequently, the Malaysian government issued 

warning letters to the tobacco companies to ensure that when cigarette packets are displayed at 
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point of sale, the entire front-of-pack must be facing outwards. These examples illustrate 

potential problems that new policy implementation may face and highlight the need for 

monitoring. 

Locally, a New Zealand study was carried out to monitor tobacco companies’ distribution of 

different GHWs. The regulations state that the tobacco companies must ensure that:  

‘each warning message, corresponding explanatory message, and corresponding 

graphic appears as nearly as possible on an equal number of retail packages of each 

different brand of cigarettes or loose or pipe tobacco’ (Smoke-free Environments 

Regulations, 2007). 

Despite this specific requirement, the government did not put in place a mechanism to monitor 

the proportion of packs with different GHWs in the retail setting (Hoek et al., 2010). A New 

Zealand study conducted after GHWs had been fully implemented confirmed that monitoring is 

necessary; this study examined GHWs distributions from new packets bulk purchased from three 

supermarkets or discarded packets street-collected from four cities and six towns/rural locations, 

and found the seven GHWs in rotation at the time were not equally distributed (Wilson et al., 

2009). The investigator team in this study made an ‘a priori decision’ by judging the likelihood 

of each of the GHWs in creating an impact to smokers. The judgment was based on the 

specificity of the smoking harms depicted, the proportion of smokers who would feel personally 

relevant to the depicted harms, and whether the images depicted internal or external bodily harms 

(the latter was judged as more impactful). These criteria were consistent with other New Zealand 

studies that had assessed the differential impacts of different visual images.  

As a consequence, the image of a corpse with a toe tag was judged as being the least impactful. 

Of particular concern, it was found that this particular GHW appeared more often in the sample 

of cigarette packets than the more visually effective GHWs depicting damaged external body 

parts (i.e., mouth/oral cancer and gangrenous toes) and internal organs (i.e., lung cancer). It was 

also found that the least impactful GHWs were more frequently found in packets produced by the 

three most popular tobacco companies in New Zealand. 

The authors of the paper concluded that tobacco companies were likely to have manipulated the 

distribution of the warning labels to undermine the overall effectiveness of GHWs (Wilson et al., 

2009). However, they also noted that tobacco companies may have printed and distributed GHWs 
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in batches, making some GHWs more likely to be found in packets collected during a four-month 

period. Nevertheless, given the tobacco industry’s opposition to GHWs (Allen and Clarke, 2005) 

and past record of undermining policy initiatives (DiFranza & Godshall, 1995; Lian, 2010; 

Mamudu, Hammond, & Glantz, 2008; Mejia, Schoj, Barnoya, Flores, & Perez-Stable, 2008; 

Wakefield, Terry-McElrath et al., 2002), this uneven distribution of warnings highlighted the 

need to monitor the industry’s compliance with these new regulations. 

As noted in the previous chapter, when introducing the new GHWs, the Australian government 

mandated a final date on the production, rather than the sale, of packets with the old text-based 

warning labels. This effectively removed the government’s control over when the GHWs would 

appear in retail outlets. An observational study of 40 retailers in Sydney showed 70% were still 

selling packets with the old text-based warnings 17 months post-implementation of GHWs 

(Sanders, 2007).  

Unlike Australia, the New Zealand regulations had specified a date to end the sale of text-based 

warning tobacco packets. Although this measure effectively removes a loophole that the industry 

can easily exploit, it is possible that the tobacco industry may still delay the appearance of the 

GHWs by rolling them out towards the end of the six-month phase-in period. While the tobacco 

industry can legitimately do this, understanding the roll-out pattern is important in GHWs 

evaluation. As the availability of GHWs at retail outlets signalled people’s exposure to this 

intervention, having accurate data on the actual roll out of GHWs will help determine when data 

should be collected for GHW evaluation. The surveillance data also helps with interpreting data 

that were collected at different points in time during the phase-in period.  

This chapter describes the surveillance system that was set up throughout the phase-in period, and 

beyond. The primary aim of this study was to provide information that would help organise and 

interpret the data (Studies Two to Four) that were collected at different times during the phase-in 

period. The secondary aim was to investigate compliance at the end of the phase-in period. 

5.2 Method 
Formal ethical approval for this research was obtained from the Department of Public Health, 

University of Otago, Wellington. Data collection occurred monthly in six cities across New 

Zealand: Auckland, Hamilton, Hutt City, Wellington, Christchurch, and Dunedin. Smokefree 
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officers from the local district health boards (DHBs) or other designated people with a research 

background were responsible for the data collection.  

The sampling framework for each city comprised two sets of four retail outlets (eight in total per 

city) generated through convenience sampling. The people responsible for data collection decided 

on the sample set. Their decisions were predominantly based on locations that were convenient to 

the person collecting the data. Four different types of retail outlet were included in each sample 

set: a petrol station, a dairy, a supermarket and a superette (a mini supermarket). The four types 

of outlets were used due to likely differences in their sales volume, business type, and stock 

purchase patterns. The two sample sets alternated each month throughout the entire data 

collection period. Data collection started in December 2007, and was originally intended to run 

for a full year. However, data collection ceased after eleven months, when compliance reached 

100% in all locations. 

The data collectors followed a simple data collection protocol, where they were required to count 

the total number of cigarette packets (including factory-made cigarettes packets and loose 

tobacco packs) visible in the tobacco display, as well as noting how many of these packets carried 

the new GHWs. Cigars were deliberately excluded from the observation to simplify the protocol5. 

Data collection always occurred during the first week of each month. To aid data collection and 

adherence to the collection protocol, each data collector received a checklist and a record sheet 

(see Appendixes 7 and 8). 

In January 2009, one supermarket in Christchurch was closed for refurbishment; it was replaced 

by another supermarket located on the same street. In Auckland, data collection did not start until 

the second month due to the unavailability of the person responsible for data collection. The 

number of packs observed each month ranged from 1,327 and 3,191, with a combined total of 

23,278 observations. Table 14 shows the averaged monthly number of observations by outlet type 

and city. 

 

 

                                                 
5 Cigars may be purchased loose in most retail outlets, thus they may be displayed without any packaging. The proportion of 
tobacco users smoking cigars is also small (about 1% of people aged 15 year or older) (Ministry of Health, 2002), therefore cigars 
have a much smaller turnover than factory-made cigarettes and loose tobacco.  
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Table 14. Averaged monthly number of packets observed at each retail outlet type by city, 
(%, 95% confidence intervals). 

 Petrol Station Supermarket Superette Dairy Total 
Auckland 133.3 

(114.8-151.8) 
146.7 

(131.4-162.0) 
133.3 

(131.8-134.8) 
129.7 

(112.6-146.8) 
135.8 

(128.6-142.9) 
Hamilton 106.0 

(102.8-109.2) 
120.1 

(116.7-123.5) 
128.2 

(124.5-131.9) 
145.0 

(141.9-148.1) 
124.8 

(122.1-127.5) 
Hutt City 139.1 

(128.5-149.7) 
98.2 

(94.4-102.0) 
78.6 

(71.8-85.4) 
69.5 

(54.1-85.0) 
96.4 

(90.0-102.7) 
Wellington 159.5 

(145.6-173.5) 
173.8 

(165.7-182.0) 
98.8 

(94.2-103.4) 
138.3 

(132.7-143.8) 
142.6 

(136.6-148.7) 
Christchurch 118.6 

(116.2-121.1) 
537.1 

(430.6-643.6) 
173.3 

(166.9-179.7) 
105.6 

(101.4-109.9) 
233.7 

(196.35-270.7) 
Dunedin 113.8 

(111.8-115.9) 
366.3 

(279.5-453.0) 
161.9 

 (154.6-169.2) 
128.6 

 (119.7-137.5) 
192.7 

(166.5-218.9) 
Total 128.3 

(123.7-132.9) 
241.8 

(211.7-271.9) 
129.0 

(124.3-133.6) 
119.3 

(114.2-124.5) 
154.6 

(146.2-163.0) 

 

As this surveillance study primarily intends to provide context regarding the penetration of 

GHWs to help with interpreting findings from the subsequent studies, descriptive data are 

presented in this chapter without any statistical hypothesis testing being undertaken. Confidence 

intervals (at 95%) were calculated whereby city and store type were treated as clustering units. 

5.3 Results 
The data are summarised in Table 15. A very small quantity of packets carrying the new GHWs 

was observed in the first month of the data collection (over three months prior to the official 

implementation date) (See Figure 1). New GHWs were only found in two (out of 20) retail 

outlets, a superette and a dairy in Christchurch. The overall proportion of the new GHWs 

increased from 0.1% in December 2007 to 7.7% in February 2008. Within the week after the 

official implementation date, almost one-quarter of the packets observed carried the new GHWs 

(24% in March). By May 2008, at least half of the packets contained the new GHWs. And, by the 

end of the phase in period, 99.5% of packs carried GHWs (see Figure 1). Full compliance was 

achieved in all studied locations in October 2008 (see Table 1). 
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Table 15. Proportion of packets that had a GHW (%, 95% confidence intervals). 

 Location 
Month Auckland Hamilton Hutt City Wellington Christchurch Dunedin 
Dec-07 No obs 0.2 

(0.2-0.2) 
 

0 
 
 

0 
 
 

0 
 
 

0 
 
 

Jan-08 4.4 
(4.4-4.5) 

 

1.2 
(1.2-1.2) 

 

0 
 
 

0.4 
(0.4-0.4) 

 

0 
 
 

1.7 
(1.7-1.7) 

 
Feb 8.7 

(8.6-8.8) 
 

5.9 
(5.8-6.0) 

 

4.4 
(4.3-4.4) 

 

2.3 
(2.3-2.4) 

 

20 
(19.8-20.2) 

 

4.2 
(4.2-4.3) 

 
Mar 27.1 

(26.8-27.4) 
 

18.5 
(18.3-18.8) 

 

16.0 
(15.9-16.2) 

 

17.7 
(17.6-18.0) 

 

18.8 
(18.6-19.1) 

 

31.8 
(31.5-32.2) 

 
Apr 33.9 

(33.5-34.4) 
 

39.9 
(39.5-40.4) 

 

29.6 
(29.3-30.0) 

 

36.3 
(35.9-36.7) 

 

18.0 
(17.8-18.2) 

 

49.7 
(49.2-50.5) 

 
May 51.9 

(51.3-52.4) 
 

59.8 
(59.2-60.5) 

 

63.8 
(63.2-64.6) 

 

55.1 
(54.5-55.7) 

 

66.3 
(65.6-67.0) 

 

70.1 
(69.4-70.9) 

 
June 68.2 

(67.6-69.0) 
 

74.3 
(73.6-75.2) 

 

51.4 
(50.9-51.9) 

 

71.0 
(70.3-71.8) 

 

68.0 
(67.3-68.7) 

 

72.9 
(72.2-73.8) 

 
Jul 77.0 

(76.2-77.9) 
 

69.1 
(68.4-70.0) 

 

82.1 
(81.2-82.9) 

 

79.9 
(79.1-80.8) 

 

72.9 
(72.2-73.8) 

 

84.2 
(83.3-85.0) 

 
Aug 90.6 

(89.7-91.5) 
 

91.7 
(90.8-92.6) 

 

93.6 
(92.7-94.6) 

 

88.4 
(87.6-89.4) 

 

93.1 
(92.2-94.1) 

 

92.4 
(91.5-93.4) 

 
Sep 100 

 
 

99.0 
(98.0-100.0) 

 

99.5 
(98.5-100.5) 

 

100 
 
 

95.7 
(94.8-96.7) 

 

100 
 
 

Oct 100 
 

100 
 

100 
 

100 
 

100 
 

100 
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Figure 1. Percentage of packets featuring the new GHWs, December 2007 to October 2008 

 

Results by cities and types of retail outlets are presented in Figure 2 and Figure 3, and showed a 

similar pattern in the roll out of GHWs overall. At the end of the phase-in period, full compliance 

was achieved in three of the six locations, where a very small number of old packets were still 

available in shops: Hutt City (3.1%), Christchurch (1.0%) and Dunedin (0.4%). Figure 2 shows a 

‘dip’ for the Wellington and Hutt data in April, but the dip was probably an artefact of having 

two sample sets that alternated every month. It is unlikely that the proportion of GHWs regressed 

greatly from March to April, but more likely to reflect the different rates of rolling out in the two 

sample sets. The later dip observed in Dunedin was also most likely to be due to this reason. 

Considering the results by retail outlets, there appeared to be a progressive increase in the roll-out 

of GHWs across all outlet types. Furthermore, the compliance rates were similar across outlet 

type (98.2-99.9%) at the end of the phase-in period. 
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Figure 2. Percentage of packets featuring the new GHWs by cities, December 2007 to 
October 2008 

 

 

Figure 3. Percentage of packets featuring the new GHWs by retail outlet types, December 
2007 to October 2008 
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5.4 Discussion 
The surveillance system reported in this chapter helped establish the roll-out pattern of GHWs at 

a national level by collecting data from six different cities and from a range of different retail 

outlets. The findings showed that a small number of GHWs were visible and available from some 

retail outlets as early as in December 2007, three months prior to the official date of 

implementation. Overall, the GHWs were rolled out steadily and there was no evidence 

suggesting that the tobacco companies were manipulating the availability of the new packs to 

delay the appearance of GHWs. It also showed that the tobacco industry was capable of 

introducing new tobacco packaging 12 months after the new legislation was promulgated, and to 

fully comply within a six-month phase-in period. This evidence has implications for any future 

policy changes on regulating or standardising tobacco packaging.  

The first set of observations that was undertaken after the end of the phase-in period showed that 

at that time point, the proportion of packs still featuring the old text-based warnings was very 

small (0.5%). Data collected the month after showed a 100% compliance rate. Inferring from the 

surveillance data, GHWs had a high compliance rate at the time retailers were no longer allowed 

to sell packets with text-based warnings. Compliance with the regulations regarding the new 

GHWs only required shopkeepers to remove any old packets from sale at the end of the phase-in 

period. This constituted a very simple task. The retailers did not bear any financial costs, as all 

old stock was fully replaced with new packets at the expense of the tobacco companies (as 

evidenced from Study Four, see Chapter Eight). Non-adherence might be due to a number of 

factors, such as a simple error or a lack of awareness of the end date for selling old packets, or the 

shopkeepers might be intentionally leaving the old packets in the display to get rid of the old 

stock. 

The objective measure used in this study provides a proxy for the amount of exposure to the new 

GHWs among smokers, and therefore the penetration of the GHWs in shop displays should be 

considered while interpreting findings from other studies. 

5.4.1 Strengths and limitations 

This study appears to be the only data collected on GHWs coverage during the phase-in period. 

This surveillance study has a number of strengths. First, it was cheap and easy to implement. 

Second, while the sample was not nationally representative, it covered six geographical locations 
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spread across New Zealand and four main types of retail outlets. Therefore, any variation in 

implementation relating to geographical locations or types of retail outlet could be observed. 

Finally, and most importantly, the study provides data on coverage that helped with organising 

and interpreting findings presented in this thesis which was not available from any other sources.  

There are also some limitations in this research. While data were collected systematically from 

varied retail outlets in six urban cities, the sample of locations was small and was generated 

through convenience sampling instead of a more robust random sampling approach. This 

methodology was selected due to practicality and cost constraints. Therefore, the findings might 

be seen as indicative, rather than completely representative at a national level. Another limitation 

of this study relates to the accuracy of the data. The data could have been affected by 

observational errors. The degree of error was unclear as none of the observations were verified to 

check data quality. Other measures, however, had been undertaken to minimise observational 

errors, for example, by providing each data collector with a data collection sheet to remind them 

about the collection protocol. Moreover, error should have been minimised by the simplicity of 

the task, in which data collectors only had to count the total number of packs on display, and the 

number of packs containing GHWs. The physical appearance of the old text-based warning labels 

and the new GHWs were easily distinguishable, making miscounting unlikely.  

5.5 Conclusions 
In summary, the surveillance data showed that the new GHWs appeared steadily at retail outlets 

from at least December 2007. From May 2008 (halfway through the phase-in period), at least 

50% of the packs observed carried the new GHWs. This roll-out pattern of GHWs had not been 

documented in any other sources, and will be referred to in subsequent studies to help 

contextualise findings based on other types of data collected during the phrase-in period. 
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Chapter 6 Study Two: The International Tobacco Control 
Policy Evaluation (ITC) Project 

6.1 Introduction 
This chapter describes an analysis of the New Zealand arm of the ITC Project (ITC-NZ). The 

ITC-NZ was a longitudinal study where a cohort of smokers, selected from within the New 

Zealand Health Survey (NZHS) sampling frame, was interviewed twice, with a one year interval 

between interviews. These telephone-based interviews included a comprehensive range of 

measures on the effectiveness and acceptability of existing and potential tobacco control 

interventions. The surveys also assessed knowledge of smoking harms, smoking and quitting 

related attitudes and behaviours, and exposure to and perceptions of tobacco marketing.  

The timing of the two survey waves provided an opportunity to separately assess the effects of 

the old text-based warnings and new tobacco GHWs. The first survey wave was in the field 

before the new tobacco GHWs were officially introduced (March 2007 to February 2008), while 

all wave two interviews occurred after the phase-in period had started (April 2008 to January 

2009). The surveillance study reported in Chapter Five showed there was an overlapping period 

where packets with the old text-based warnings and the new packets with GHWs were both 

available for purchase. This data on the penetration of the GHWs within New Zealand guided the 

selection of participants for the analysis of the ITC-NZ dataset. 

The longitudinal design of the ITC-NZ allowed tracking of changes at an individual level through 

within-subject comparisons. This means that any differences observed between survey waves 

could be attributed to the timing of the surveys, and were not due to changes in the sample 

composition. As discussed in Chapter Four, research conducted to date has not fully examined 

the effects of GHWs on smokers with different socio-demographic and smoking-related 

characteristics. Instead, most previous studies have only considered and included in analyses a 

limited set of demographic variables. The ITC-NZ created a unique opportunity to examine the 

effects of GHWs on different groups of smokers, as data became available covering a 

comprehensive range of socio-demographic characteristics such as neighbourhood deprivation 

level and individual-based deprivation level and smoking-related information such as the type of 

tobacco consumed. The depth of data in the ITC-NZ dataset allowed statistical control of a wide 

range of potential confounding variables using multivariable regression analyses, and therefore 

the influence of each individual factor could be considered independently of the others. 
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The next section describes the methodology of the ITC-NZ and the analytical approach of this 

specific analysis. The findings are then presented and discussed. 

6.2 Project background 
The ITC Project is a global research project that began in 2002 with four countries – Australia, 

Canada, the UK and US. Since then, the number of participating countries has expanded to over 

20: Australia, Bangladesh, Bhutan, Brazil, Canada, China, France, Germany, India, Ireland, 

Kenya, Malaysia, Mauritius, Mexico, Netherlands, New Zealand, Nigeria, Scotland, South Korea, 

Thailand, United Kingdom, United States, Uruguay, and Zambia. The objective of the ITC 

Project was to evaluate the effectiveness of key tobacco control policies of the WHO FCTC. This 

includes studying the effect of more prominent on-pack warning labels, prohibition of misleading 

brand descriptors, bans or restrictions on advertising and promotion of tobacco products, and 

increases in taxation. 

The ITC Project uses a quasi-experimental method, with multiple national cohorts of smokers 

being followed prospectively. The core survey questions are standardised to allow comparability 

across countries (Fong et al., 2006). This methodology allows researchers to make pre-/post-

comparisons within and between countries at times of policy changes. Countries without policy 

changes could also serve as controls for countries experiencing changes. In relation to the 

evaluation of on-pack warnings, this methodology had provided opportunities in the past for 

researchers to compare different warning regulations including differences in warning type (text 

only versus graphic-and-text), size, location of the warning labels and the range of warning 

messages between and within countries (Borland, Wilson et al., 2009; Borland, Yong et al., 2009; 

Hammond et al., 2007; Hammond et al., 2004; Hammond, Fong, Zanna, Thrasher, & Borland, 

2006). The current thesis only analyses data collected from the New Zealand component of the 

study. 

6.3 Formulation of hypotheses 
A set of hypotheses was developed based on existing empirical findings on tobacco on-pack 

warnings. It was hypothesised that the new GHWs would elicit stronger warning salience and 

cognitive and behavioural responses in smokers than the old text-based warnings. The new 

GHWs were also expected to increase smokers’ understanding of the specific health risks 
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depicted. These would be demonstrated by stronger wave two responses when compared to wave 

one responses.  

Apart from the addition of graphic images on the warning labels, other major changes between 

wave one and wave two of the ITC-NZ study included an increase in size of the warning labels 

on front-of-packet (from 25% to 30%) and the back-of-packet (from 33% to 90%), a wider range 

of warning messages, the addition of explanatory messages, and a more explicit cessation 

message with the national Quitline number repeated twice on the back-of-pack. The design and 

implementation of the novel New Zealand GHWs were guided by a range of research activities 

including a literature review and a series of pre-testing studies conducted with both smokers and 

ex-smokers (BRC Marketing and Social Research, 2004a, 2004b, 2006; Hoek & Gendall, 2005). 

The design components of the New Zealand GHWs were very similar to the Australian GHWs, 

where research had consistently demonstrated superior impacts over the old text-based warnings 

(Borland, Wilson et al., 2009; Brennan & Durkin, 2007; Miller et al., 2011). Therefore it was 

hypothesised that the introduction of GHWs would lead to stronger responses for all outcome 

measures, when compared to responses collected before the implementation of GHWs. It was 

also hypothesised that the effects of tobacco on-pack warnings (both the old text-based warnings 

and GHWs) on smokers would differ by socio-demographic and smoking-related characteristics.  

First, based on the overall findings reported by previous studies, it was hypothesised that females 

would report stronger responses in all outcome variables than males. A number of previous 

studies on the effectiveness of GHWs (as identified in Chapter Three) had investigated gender 

differences. These studies were either pre-testing or experimental studies, and aimed at 

investigating responsiveness to specific warning messages by sub-groups among the potential 

audience, including possible gender differences. A handful of studies that investigated differential 

impacts of GHWs by gender mostly found that females reacted more strongly to GHWs (Crespo 

et al., 2007; Environics Research Group, 2005; Kempf & Harmon, 2006; O'Hegarty et al., 2006; 

Shanahan & Elliott, 2009; Vardavas et al., 2009). However, some exceptions were found. 

Specifically, it was found that people reacted more strongly towards warning messages that were 

personally relevant to them. For example, males reported stronger warning salience and cognitive 

processing for messages about impotence than females (Kempf & Harmon, 2006). Similarly, 

females had better recall of warning messages relating to smoking during pregnancy (Environics 
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Research Group, 2005) and reacted more strongly to these warnings than males (Crespo et al., 

2007).  

There is a lack of empirical evidence on the responses pattern by age, it is therefore hypothesised 

that the responses towards GHWs would not differ by age. Age differences were investigated in a 

number of pre-testing and experimental studies that examined potential impacts of GHWs. Young 

smokers tended to believe that only long-term smokers would experience smoking-related health 

problems depicted in GHWs, and therefore viewed many GHWs as personally irrelevant (Elliott 

and Shanahan Research, 2002). When asked to compare the level of impacts that different 

warning messages may have on them, young smokers gave higher impact ratings to GHWs that 

illustrated damage to external body parts such as rotten teeth. The researchers argued that this 

was because these health effects have social consequences, and social acceptance is more 

important for young people. This was in contrast to older smokers who gave higher impact 

ratings to GHWs that depicted long-term health consequences (Elliott and Shanahan Research, 

2003). While young people were less likely to believe that they would be affected by the health 

problems depicted on GHWs, younger smokers (aged 18-34 years) reported higher warning 

salience than older smokers in a Canadian population-based study (Environics Research Group, 

2005). People aged 18 to 24 years were also more likely to think that GHWs had improved their 

knowledge of smoking harms and increased their desire to quit smoking than older smokers. All 

existing studies that investigated age differences were exploratory in nature, and therefore did not 

provide direct evidence for predicting the impacts of GHWs on different age groups in the real 

world. Gathering all the available evidence, it appeared that young people took notice of GHWs 

and believed smoking has negative consequences on long-term smokers (Elliott and Shanahan 

Research, 2002). However, previous research has also shown that many young people who 

smoke do not see themselves becoming long-term smokers, and tend to under-estimate the 

difficulty of quitting smoking (Abdullah & Ho, 2006; Berg, Parelkar, Lessard, Escoffery, Degler, 

Sterling, & Ahluwalia, 2010). In contrast, while older smokers reported lower warning salience 

than younger smokers (Environics Research Group, 2005), they would probably perceive the 

warning messages as more personally relevant and therefore were more likely to engage with the 

messages further.  

In terms of ethnic differences, a null hypothesis was put forward due to the lack of available 

evidence. There is a lack of overseas and New Zealand research on the impacts of tobacco on-
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pack warnings (text-based warnings or GHWs) on indigenous populations. Furthermore, the New 

Zealand government has put a lot of emphasis on improving the general health of Māori, with 

tobacco smoking being one of the major targeted areas due to the high Māori smoking rate 

(Ministry of Health, 2010). This unique situation in New Zealand encourages in-depth analyses 

of the impact of tobacco on-pack warnings on Māori and other ethnic groups. The current 

analyses that investigate whether responses towards text-based warnings and GHWs were 

different among Māori, Pacific people and European/Other would fill this research gap.  

This analysis also set out to investigate the differential impacts of tobacco on-pack warnings by 

socio-economic status and educational background. Once again, null hypotheses were put forth as 

limited information is available on these issues. No published research appeared to have 

investigated responsiveness to GHWs by socio-economic status and only one small qualitative 

study has explored the impacts of GHWs on people with a low level of literacy.  

As discussed in Chapter Four, there were reasons to believe that GHWs printed on loose tobacco 

pack might have a smaller impact on smokers, compared with those printed on factory-made 

packets. Therefore, it was hypothesised that people who smoked factory-made cigarettes 

exclusively would report stronger responses than those who smoked RYO or a mix of factory-

made and RYO. 

The hypotheses are listed before the results section. 

6.4 Methodology 

6.4.1 Participants 

While most ITC participating countries recruited respondents using a random digit dialling 

approach, the New Zealand arm was unique in that respondents were recruited from a national 

health survey, the 2006/07 NZHS. The NZHS is a population-based health monitor conducted by 

the Ministry of Health. Between 1991 and 2007, the monitor was conducted triennially. The 

2006/07 NZHS used face-to-face in-home interviews with a comprehensive range of questions 

including demographic and socio-economic status, physical and psychological well-being, risks 

and protective factors associated with selected health conditions, and access to health services 

(Ministry of Health, 2008). With the permission of the Ministry of Health, responses to the 

NZHS and the ITC-NZ were linked to form a rich data source for in-depth investigation of 
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smoking-related attitudes and behaviours and their association with socio-demographic and 

health-related factors.  

The 2006/07 NZHS used a multi-stage, stratified, probability-proportionate-to-size sample design 

with a systematic boosted-sampling of Māori, Pacific and Asian people. A brief summary of the 

sampling approach is described here; full details are available from the official report (Ministry 

of Health, 2006). The sampling frame was the usually resident population who live in private 

dwellings in small geographic areas (referred to as meshblocks) randomly selected throughout 

New Zealand, with larger areas and those meshblocks with relatively higher population 

proportions of Māori having a slightly increased chance of selection. Interviewers visited each 

randomly selected dwelling. Respondents were then randomly selected from each household. 

Those who refused or were not contactable were not replaced by another member residing in the 

same household. The response rate was 67.9%. This resulted in a sample of 12,488 participants 

aged 15 years and over, including 3,160 Māori (25.5%), 1,033 Pacific people (8.3%), 1,513 

Asian (12.1%) and 8,593 European/Other (68.8%). Ethnicity was self-reported by the 

respondents and responses from people who identified with more than one ethnic group were 

recorded in full (Ministry of Health, 2008).  

For the purposes of the ITC-NZ Project, the project team (see Appendix 9 for a description of the 

project team composition and overall role) used a secondary sampling frame that required 

respondents to be at least 18 years old, have smoked more than 100 cigarettes in their lifetime, 

and be smoking at least once a month at the time of the interviews. This produced a target 

population of 2,869 potential participants for the ITC-NZ. To gain permission to re-contact 

respondents for the recruitment for ITC-NZ, at the end of the NZHS interviews, interviewers 

asked respondents whether they were willing to take part in a future health-related survey. 

Among all eligible adult smokers 85.2% gave permission to be re-contacted (2,441 out of 2,869).  

To increase the response rate for wave one interviews, potential participants were posted an 

invitation letter four to six months after completing the NZHS interview. The letter provided a 

brief overview of the ITC-NZ Project, and was followed by a recruitment phone call. 

Respondents who agreed to take part in the ITC-NZ had the choice of completing the survey 

immediately or arranging a call back. Respondents could also complete the survey over two or 

more phone calls if required. After completing the first survey, respondents received a thank you 

letter together with a $20 voucher for a retail store to compensate them for their time. Prior to the 
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wave two interviews, all wave one respondents went sent a letter and a $20 voucher, 

approximately one week before being re-contacted over the phone.  

The response rate for the ITC-NZ was calculated in different ways. When only taking into 

account the number of potential respondents who fulfilled the inclusion criteria and had given 

prior consent at the NZHS interviews, the response rate for the wave one survey was 56.4% 

(1,376 out of 2,441). However there were 428 people who fulfilled the inclusion criteria but did 

not give prior consent at the end of their NZHS interviews. These people had effectively refused 

to take part in the ITC-NZ. When including these additional people in the sample population, the 

response rate dropped to 48.0%. The response rate was further reduced to 32.6% if also taking 

into account the overall response rate to the NZHS. However, this is only an estimate as the 

overall response rate to the NZHS included both smokers and non-smokers and it is not known 

whether the response rate differed by smoking status. Between-wave attrition of 32.9% occurred, 

resulting in 923 respondents who completed wave two interviews. 

Appendix 10 details the characteristics of the ITC-NZ sample. Socio-demographic characteristics 

of respondents who had completed wave one only and those who had completed both survey 

waves are presented side by side for comparison. The attrition rate was analysed by socio-

demographic and smoking-related variables, with age group being the strongest determinant of 

attrition: those aged between 18 and 24 years were significantly more likely to drop out from the 

study, when compared to those aged 25 years or older (Clark, 2009).  

Complex survey elements within the NZHS and ITC-NZ sample selection procedures needed to 

be accounted for in the current analysis. These survey elements were clustered sampling of 

respondents within geographical areas, stratified sampling, and weighting of respondents relative 

to probability of selection. Specifically, the households included in the final sample of the NZHS 

were clustered geographically. This was achieved by starting fieldwork at a random point in each 

area. Households around that point were then surveyed, with an average of 9.5 core households 

selected per meshblock. The primary reason for cluster sampling by meshblocks was to reduce 

the cost and time associated with conducting fieldwork. Further, the NZHS used stratified 

sampling to ensure the final sample contained an adequate sample size of Māori, Pacific and 

Asian respondents for statistical significance testing. This was achieved through including 

additional households in all meshblocks that were randomly selected to screen for Māori, Pacific 

and Asian respondents.  
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Because the ITC-NZ sample was a subsample from the NZHS sample, it required a two-phase 

calibrated sampling weight that reflects the sampling processes of both surveys. The ITC weights 

were benchmarked against the 2006 Census of Population and Dwellings, and were calculated 

using the following variables: region, region by Māori ethnicity, age, gender by age, gender by 

age by Māori ethnicity, gender by Pacific ethnicity, 2006 NZ Deprivation Index decile, how often 

the respondents smoked at the time of the NZHS, and quitting intention. For weighting purposes, 

these responses were gathered from the NZHS. Weighting for the wave two dataset was adjusted 

for attrition between waves one and two. The weighting procedure was largely similar to the 

wave one procedure, but two changes were made. An additional variable, smoking status at wave 

one, was used to calculate weights. Wave two had a smaller sample size and therefore some 

variables were grouped differently to ensure there were no empty cells. The survey weighting 

procedure is further described in two methodology reports (Clark, 2008, 2009). 

6.4.2 Questionnaires 

The University of Waterloo in Canada provided lead administrative support on survey design and 

standard questions for participating countries to adopt. The ITC Project began with four countries 

(Australia, Canada, UK and US) and is referred to as the ITC-4 Study. The ITC-NZ questionnaire 

was adopted from the ITC-4 questionnaire used at wave 4, which was in field in 2006. Some 

changes were made to the questionnaire to address information needs of the New Zealand project 

team. As a result some questions relevant to the New Zealand tobacco control environment were 

added, while some questions from the ITC-4 questionnaire were removed to minimise respondent 

burden. The wave two questionnaire of the ITC-NZ had some minor changes to reflect data 

requirements and to make it shorter to administer than the wave one questionnaire.  

6.4.2.1 Outcome variables 

Both wave one and wave two questionnaires contained a sub-set of questions assessing the 

impact of tobacco on-pack warnings through assessment of warning salience, knowledge and 

beliefs about smoking-caused health effects, and smoking related behaviours. The structure of 

these questions was identical to the standard ITC questions, while the specific health effects 

included in the questions were modified to be consistent with the New Zealand GHW health 

messages. The questions that assessed the impacts of warning labels did not specifically ask 

about the old text-based warnings or the new GHWs, but rather referred to warnings generically. 
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The use of consistent wording ensures comparability of data collected across survey waves and 

removes risks of instrumental bias. Therefore, the questions were identical over the survey 

waves. The questions are summarised in Table 16. Appendix 11 lists the questions used in both 

survey waves to assess warning salience, cognitive processing of warning labels, forgoing of 

cigarettes, warning avoidance, and knowledge and beliefs about harms caused by smoking and 

passive smoking. More concrete outcome measures such as quit success were not included in this 

analysis. These were perceived as longer-term outcomes and would not be adequately assessed 

using wave two data, as GHWs had only been fully implemented for up to five months during the 

time of data collection.  

Table 16. Outcomes variables used in the ITC-NZ to assess warning labels effectiveness 

Outcome Question topic 
Warning salience Measured the extent to which people noticed warning labels 

Measured the extent to which people read or looked at warning labels 
 

Cognitive processing Measured the extent to which people thought about smoking harms 
Measured the extent to which people thought warning labels could help them 
quit smoking 
 

Behavioural responses Measured the number of times people have forgone a cigarette because of the 
warning labels 
Measured whether or not people have avoided warning labels in each of four 
pre-defined avoidance strategies 
 

Health knowledge Measured whether or not people believed that active smoking or second-hand 
smoke cause each of the eight pre-defined health effects 

 

6.4.2.2 Treatment of independent variables 

A range of smoking and socio-demographic characteristics collected from the NZHS and ITC-NZ 

were included in the analyses. The actual questions and response options are listed in Appendix 

11. Table 17 shows how the independent variables were computed for this analysis. 

Table 17. Treatment of some independent variables included in the analysis 

Variable 
name 

Data 
source 

Data collection Development of derived variable and 
rationale 

Age NZHS Respondents self-
reported date of birth, 
and the research 
company conducting 
the ITC-NZ interviews 

Age of respondents was computed using the 
interview date (ITC-NZ wave 1) and the 
person’s date of birth. Respondents were then 
categorised into two age groups: 18-34 years 
and 35+ years. As smokers tends to take up 
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Variable 
name 

Data 
source 

Data collection Development of derived variable and 
rationale 

recorded wave 1 
interview date. 
 

smoking at a young age (averaged at 14.6 
years) (Ministry of Health, 2007), the first 
group represents those who have smoked for 
fewer years while the latter group represents 
those with a longer smoking history. Previous 
research has found age differences in reactions 
towards tobacco warning messages, i.e. 
younger smokers tended to believe that 
smoking harms depicted in warning labels are 
only relevant to people who had smoked for a 
long time (Elliott and Shanahan Research, 
2002). Although research had not teased out 
how smokers defined ‘a long time’, the 
classification used in this analysis should 
reasonably separate out smokers having a 
shorter versus a longer smoking history. 
 

Gender NZHS Respondents self-
reported gender. 
 

Respondents were categorised as either male or 
female. 
 

Ethnicity NZHS Respondents self-
reported ethnicity and 
were allowed to report 
multiple ethnicities. 
 

Ethnicity was prioritised by Māori, Pacific, and 
European/Other. This classification is typically 
used in health research conducted in New 
Zealand to reflect biological and social 
differences. This is particularly relevant for 
smoking-related research as smoking 
prevalence is significantly different in these 
three ethnicity groups (Ministry of Health, 
2010b). Ideally Asian people would be 
analysed separately from European/Other; 
however, the small number of Asian 
respondents who took part in the ITC-NZ made 
it inappropriate to report findings from Asian 
smokers separately. 
 
 
 
 
 
 
 
 
 

Neighbourhood 
deprivation level 
 

NZHS Respondents’ address 
of residence was geo-
coded into meshblocks 
to link up to the 
NZDep2006 database.  

NZDep2006 is a measure of neighbourhood 
deprivation level and categorised respondents 
into deciles. In New Zealand, smoking 
prevalence is disproportionally higher in people 
who live in more deprived neighbourhoods. For 
the purpose of the analysis, respondents were 
categorised into two groups: less deprived 
(NZDep deciles: 1-8) and more deprived 
(NZDep deciles: 9-10). 
 

Individual 
deprivation level 
 

NZHS Respondents answered 
eight questions that 
formed the NZiDep 

The index divided respondents into five 
categories. About half of the New Zealand 
population was in NZiDep category 1 (least 
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Variable 
name 

Data 
source 

Data collection Development of derived variable and 
rationale 

index. 
  

deprived), with diminishing numbers as it 
moves from levels 2-5 (e.g., 11% in category 4 
and 8% in category 5) (Salmond, King, 
Crampton, & Waldegrave, 2005). For the 
purpose of the analysis, NZiDep was 
categorised into two groups: less deprived 
(NZiDep quintiles: 1-3) and more deprived 
(NZiDep quintiles: 4-5). 
 

Tobacco type ITC-NZ Respondents self-
reported the type of 
tobacco they smoke 
the most. Response 
options were ‘factory-
made only’, ‘roll-your-
own’ only’ or ‘both’. 
 

Respondents were categorised into three 
groups: factory-made cigarettes only, roll-your-
own cigarettes only, or both tobacco types. This 
allowed a comparison of responses from 
smokers who were exposed only to GHWs 
printed on factory-made packets, only to the 
elongated graphic labels printed on loose 
tobacco packs or were exposed to both.  
 

Educational 
background  

NZHS Respondents self-
reported their highest 
secondary school 
qualifications and 
other qualifications. 

Using responses collected from two questions, 
respondents were categorised into two groups: 
no secondary school qualifications or school 
certificate/NCEA level 1 or above. This is a 
standard way of categorising educational 
background, with the latter group often referred 
to as people with a qualification (e.g., in Census 
publications). 

  

As shown in the table above, the analyses included two robust measures of deprivation. These 

two indices were created by health researchers with an aim to develop valid deprivation metrics 

that could be applied to all adults and across different ethnic groups, and that are relevant to the 

New Zealand context (Salmond, Crampton, & Atkinson, 2007; Salmond et al., 2005). The first 

index was the New Zealand Index of Deprivation (NZDep2006), which has been used in many 

major research reports including the NZHS 2006/07 and the New Zealand Tobacco Use Survey 

2009 (Ministry of Health, 2008, 2010b). The NZDep2006 is an area-based index of deprivation 

that measures the level of socio-economic deprivation for each meshblock. In 2006, each 

meshblock contained a median of about 87 people. The index was calculated by combining nine 

variables from the 2006 Census of Population and Dwellings: income, benefit receipt, access to 

car, household crowding, home ownership, employment status, qualification, support (sole-parent 

families), and access to a telephone (Salmond et al., 2007).  

The second measure was the New Zealand Index of Socio-economic Deprivation for Individuals 

(NZiDep). This individual level deprivation scale was created from an analysis of representative 
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sample data obtained from about 300 Māori, 300 Pacific and 300 European/Other adults. The 

index was then validated using information on tobacco smoking, which is known to be strongly 

related to deprivation (Salmond et al., 2005). Major national surveys in New Zealand such as the 

NZHS 2006/07 and the New Zealand Survey of Family, Income and Employment have included 

this measure (Gunasekara & Carter, 2012; Ministry of Health, 2008).  

The correlation between the measures on neighbourhood deprivation and individual level 

deprivation had been tested using the wave one full dataset, and found a weak though statistically 

significant correlation (r=0.26, p<.001) (Wilson, 2009). This low level of correlation suggested 

co-linearity was unlikely to be a problem. Because the two measures assessed conceptually 

distinct aspects of deprivation, this justified the inclusion of both variables in the multivariable 

regression models used in the analysis. It is also important to point out that the NZDep2006 is a 

local area defined variable, hence it is likely to have misclassified some individuals’ deprivation 

situation. The inclusion of an individual based measure may provide additional information that 

offsets the inaccuracy of the NZDep2006. 

The small number of Pacific respondents (n=765 in the full sample and n=426 in the reduced 

sample) in the sample resulted in wide confidence intervals in all analyses including ethnicity 

reported in this chapter. This means that the estimation of the results obtained from this study 

compared with the true population may not be precise. 

6.5 Procedures 

Roy Morgan Research, New Zealand carried out data collection for both survey waves using 

computer-assisted telephone interviewing (CATI). Wave one interviews occurred about four to 

six months after the NZHS interviews. All wave one interviews were completed between March 

2007 and February 2008, with a majority of interviews (89%) completed during the 2007 

calendar year. Wave two interviews were in the field between March 2008 and February 2009, 

and wave one and wave two interviews were approximately one year apart for all participants.  

The ITC-NZ study protocol was approved by the Multi-Region Ethics Committee in NZ 

(MEC/06/07/071) and by the Office of Research Ethics, University of Waterloo, Canada (ORE 

#13547).  
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6.5 Analytical approach and rationale 
All analyses described in this chapter were undertaken using STATA (version 11). As 

participants were not asked which type of health warning they were currently or recently exposed 

to, the timing of the interviews was crucial in differentiating the set of warning labels to which 

participants were exposed.  

Figure 4 gives a visual representation of the timeline for the ITC-NZ surveys and the gradual roll-

out of GHWs. Wave one interviews were in field before the new GHWs were formally 

introduced. The monitoring data reported in Chapter Four suggested that while the wave one 

survey was in the field, the proportion of packs with the new GHWs observed at retail displays 

was small (i.e., a maximum of 8% in February 2008). Therefore, it was assumed that all wave 

one responses represented smokers’ responses towards text-based warnings. To fully utilise the 

sample, descriptive statistics and univariate statistics were calculated for all wave one participants 

to show the impact text-based warnings had on the total sample and sub-groups. All data were 

weighted and odds ratios were used to assess group differences.  

Figure 4. Timing of the ITC-NZ interviews and the phrase-in of the new GHWs 
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Due to the progressive phase-in of the new GHWs during the time the wave two survey was in 

the field, it was unclear whether responses collected during wave two were influenced by 

exposure to the old text-based warnings or the new GHWs. To separate out the impact of the new 

GHWs, respondents included in the analysis of the wave two data were restricted to those who 

had completed wave two after the new GHWs were fully implemented (i.e., from September 

2008, the time period shaded in Figure 4). The surveillance data reported in Chapter Five 

confirmed that by the first week of September, nearly all tobacco displays (99.5%) observed at 

selected retail stores contained the new GHWs. This decision reduced the number of observations 

available for analysis from 923 (respondents who completed both survey waves) to 809 

(completed wave one, and completed wave two in September 2008 or after). Descriptive statistics 

and univariate analysis were conducted with this reduced dataset, in the same way as for the wave 

one data. Descriptive statistics were also calculated to illustrate changes in responses between 

survey waves.  

For each outcome measure, two multivariable logistic regression models were calculated to 

assess changes in responses before and after the implementation of the new GHWs. All 

regression models included the following covariates (as summarised in Table 17): age, gender, 

ethnicity, a measure of deprivation based on the area of residence, individual level deprivation, 

type of tobacco smoked, and educational background. The first model included respondents who 

reported weak responses to tobacco warning labels at wave one. This model investigated whether 

particular independent variables were significant predictors for reporting strong responses to 

GHWs at wave two among participants who had previously reported that text-based warnings had 

little effect on them. The second model included respondents who reported strong responses to 

warning labels at wave one, and assessed whether particular independent variables were 

predictors for maintaining high level of responsiveness at wave two.  

Because of the longitudinal nature of the dataset and the complex survey design, the responses to 

the outcome variables needed to be dichotomised for some statistical analyses and modelling. 

Ordinal information can be assessed through the tables (e.g., Table 26) which show each 

classification group by survey waves. Those tables allow an assessment of movements within 

neighbouring categories which could have been masked through dichotomising the scale.  

The actual questions and the way responses were aggregated for the analysis are summarised in 

Appendix 11. Responses to outcome variables were dichotomised for ease of interpretation; thus 
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a value ‘0’ was assigned to signal respondents being ‘not responsive’ to tobacco warning labels 

while ‘1’ indicated respondents being ‘responsive’ to tobacco warning labels. Responses were 

dichotomised in a systematic way.  

All questions that assessed warning salience and cognitive processing used an ordinal scale with 

four (or five) levels. The two response options representing the highest levels of responsiveness 

were collapsed to represent ‘responsive’, while the remaining two (or three) response options 

were coded as ‘not responsive’. Respondents who answered ‘don’t know’ or ‘refused’ were 

excluded from the analyses that were relevant to that particular question. For the two questions 

that assessed forgoing of a cigarette and warning avoidance, responses were dichotomised to 

represent the presence or the absence of the behaviour. Once again, respondents who answered 

‘don’t know’ or ‘refused’ were excluded from the analyses that were relevant to that particular 

question.  

Finally, the seven questions that assessed knowledge of smoking harms included four response 

options: ‘yes’, ‘no’, ‘don’t know’ and ‘refused’. Respondents who answered ‘yes’ were coded as 

possessing the health knowledge; respondents who answered ‘no’ or ‘don’t know’ were coded as 

not possessing that health knowledge. For these questions, respondents answering ‘don’t know’ 

were interpreted as not knowing about that particular smoking harms and therefore, they were 

combined with those who answered ‘no’ to the question. Respondents who refused to answer the 

health knowledge questions were excluded from all relevant analyses. In addition, the raw 

responses (uncollapsed) given by respondents are presented in places where the additional details 

could add value to the interpretation of findings.  

6.6 Hypotheses  
To recap, the current analysis of the ITC-NZ data set out to test the following hypotheses: 

i. Respondents would report stronger wave two responses when compared to wave 

one responses in warning salience, cognitive responses, behavioural responses, 

and knowledge and beliefs about specific health risks depicted in the new GHWs. 

ii. Females would be more responsive to the new GHWs when compared to males. 

iii. Responsiveness to the new GHWs would not differ by age. 

iv. Responsiveness to the new GHWs would not differ by ethnicity. 
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v. Responsiveness to the new GHWs would not differ by neighbourhood deprivation 

level. 

vi. Responsiveness to the new GHWs would not differ by individuals’ deprivation 

level. 

vii. Respondents who smoked factory-made cigarettes exclusively would be more 

responsive to the new GHWs when compared to either those who smoked RYO 

exclusively or those who smoked both RYO and factory-made cigarettes. 

viii. Responsiveness to the new GHWs would not differ by educational background. 

6.7 Results 
This section presents data collected from the full sample and the reduced sample where 

appropriate. The full sample refers to all respondents who completed wave one (n=1,376) of the 

study, while the reduced sample consists only of those who completed the wave two survey after 

the new GHWs were fully implemented (n=806). The full sample was used when presenting 

wave one results to increase statistical power; the reduced sample was used when presenting 

wave two results and comparisons of responses over the two survey waves.    

An overview of results from wave one (full and reduced sample) and wave two (reduced sample) 

is presented in Table 18. Results from the more detailed analyses will be grouped by outcome 

variables and are presented afterwards. For all tables included in this chapter, significant results 

(p<0.05) are in bold.  
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Table 18. Weighted proportion of respondents who reported high warning salience, 
cognitive and behavioural responses to warning labels, and awareness of smoking harms at 
waves 1 and 2, and wave 1/wave 2 comparison using McNemar’s chi-square tests 

 Full sample Reduced sample 
Outcome variables W1 

% 
 

W1 
% 

W2 
% 

Changes 
between 
waves 

(W2 – W1) 

Crude odds 
ratio (95%) 

Warning salience      
  Noticed warning labels 51.8 51.1 70.0 18.9 2.71 (2.08-3.57) 
  Read or looked closely at warning labels 34.9 36.0 42.0 6.0 1.78 (1.35-2.36) 
Cognitive processing      
  Thought about health risks of smoking 32.8 33.7 50.6 16.9 3.07 (2.33-4.09) 
  Perceived impact on quitting 20.5 19.5 29.4 9.9 2.35 (1.68-3.33) 
Behavioural responses      
  Forgo a cigarette 13.1 12.7 20.1 7.4 2.02 (1.43-2.87) 
  Warning avoidance 16.4 15.7 39.8 24.1 8.0 (5.26-12.66) 
Knowledge and belief about smoking 
harms 

   
 

 

  Second-hand smoke (SHS) causes lung 
  cancer in non-smokersa 

84.9 83.5 79.3 -4.2 .76 (.56-1.04) 

  SHS causes asthma in childrena 82.9 84.5 84.3 -0.2 .99 (.71-1.38) 
  Smoking causes blindnessb 41.4 38.9 65.8 26.9 4.53 (3.35-6.22) 
  Smoking causes mouth or throat cancerb 90.6 90.7 93.2 2.5 1.53 (1.01-2.33) 
  Smoking causes reductions in peripheral  
  circulationb 

67.9 67.7 78.4 10.7 2.27 (1.74-2.98) 

  Smoking causes impotencec 49.5 47.3 51.1 3.8 1.18 (.91-1.53) 
  Smoking causes strokesc 78.8 77.5 82.7 5.2 1.32 (.97-1.80) 
  Smoking causes overweightd 33.1 33.8 31.8 -2.0 .97 (.89-1.01) 
 
Note: Statistically significant differences at p<0.05 are highlighted in bold 
a denotes warning messages featured in the old text-based warnings only 
b denotes warning messages featured in the new GHWs only, which had been released during the time wave 2 was in the field 
c denotes warning messages featured in the new GHWs only, which had not been released during the time wave 2 was in the field 
d denotes the control question where the warning messages was not featured on any set of warnings and was an incorrect 
statement  

 

As illustrated in Table 18, wave one responses from the full sample and the reduced sample were 

similar. Therefore, the use of the reduced sample did not appear likely to introduce bias to the 

results. Changes in responses over time showed statistically significant differences demonstrating 

stronger responses to GHWs compared to text-based warning labels. This was found in all six 

measures that assessed warning salience, cognitive processing and behavioural responses to on-

pack warning labels.  

Among these measures, the largest increases in absolute terms were found in the exhibition of 

avoidance behaviours (24 percentage-point increase), noticing of warning labels (19 percentage-

point increase), and thinking about health risks of smoking (17 percentage-point increase). The 
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increase in the proportion of respondents who reported warning avoidance was particularly 

notable, with a 154% increase in relative terms. 

Changes in responses were not expected in all knowledge-related variables as the survey 

questions included several health topics, not all of which were included in the new GHWs. 

Overall, significant gains in knowledge were found in the three knowledge areas which were 

featured only in the new GHWs on packs at the time of the wave one fieldwork (i.e., blindness, 

mouth and throat cancer and reduction in peripheral circulation). After GHWs had been 

implemented, there was a 4.5 fold increase in the odds of smokers knowing smoking causes 

blindness. The increase in health knowledge were also high in smoking causes mouth or throat 

cancer and reduction in peripheral circulation.  

Knowledge areas that did not show significant changes in responses were either health messages 

that featured in the old text-based warnings only, or featured in the new GHWs but had not been 

released during the time wave two was in the field, or did not feature in either the old or current 

warning labels (the ‘control’ question). The increases in the proportion of respondents knowing 

smoking causes blindness was large in both absolute and relative terms. 

The rest of the results section is arranged by outcome measures. A p-value of 0.05 is used to 

determine whether the differences observed were statistically significant. Because of the number 

of outcome variables reported in the study, the high number of statistical tests means that the 

chance of Type I error is high. To provide a more conservative measure, differences that are 

statistically significant at p<0.01 are also noted in the tables with an asterisk. 

6.7.1 Warning salience – noticing warning labels 

The ITC-NZ used two questions to assess warning salience. This section reports findings from 

the measure where respondents were asked: ‘In the last month, that is, since XXX (date), how 

often, if at all, have you noticed the warning labels on cigarette packages?’ Responses to this 

question were aggregated. Respondents who reported noticing warning labels ‘often’ or ‘very 

often’ were classified as having high warning salience, while those who answered ‘never’, 

‘rarely’ and ‘sometimes’ were classified as having low warning salience.  



 
137 

 

Among the reduced sample, there was an increase in the proportion of respondents who reported 

high warning salience at wave two (increased from 51.1% at wave 1 to 70% at wave 2) and the 

relative change was statistically significant (OR = 2.71, 95% CI = 2.08-3.57).  

Table 19 compares warning salience by socio-demographic and smoking characteristics at each 

wave. At wave one, the proportion of respondents who reported high salience differed by gender 

and ethnicity, but there were no other significant differences by other socio-demographic and 

smoking characteristics. In the unadjusted analyses, females were significantly more likely to 

notice warning labels than males. Māori smokers were also significantly more likely to notice 

warning labels than European/Other.  

At wave two, except for ethnicity there were no statistically significant differences in the 

proportion of respondents who reported high warning salience across different groups. Māori 

were still significantly more likely to report high warning salience than European/Other. The 

gender difference observed at wave one was no longer statistically significant at wave two. 

However, the actual odds ratio was very similar (OR=1.45 at wave one and 1.38 at wave two) so 

the lack of statistical significance at wave two was probably due to the smaller sample size in 

wave two. 
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Table 19. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) noticing warning labels ‘often’ or ‘very often’ by socio-demographic factors at waves 1 
and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic 
factor 

Weighted % 
with high 
salience 

responses 

Crude odds 
ratio  

(95% CI) 

Weighted 
% with 

high 
salience 

responses 

Crude odds 
ratio  

(95% CI) 

Gender     
  Male 46.3 1.0 (Ref) 66.6 1.0 (Ref) 
  Female 55.5 1.45 (1.09-1.93) 73.4 1.38 (.92-2.08) 
Age group     
  18-34 years 51.9 1.0 (Ref) 74.9 1.0 (Ref) 
  35+ years 50.1 .93 (.69-1.25) 66.5 .67 (.43-1.04) 
Ethnicity     
  European/Other 47.5 1.0 (Ref) 66.7 1.0 (Ref) 
  Māori 59.3 1.61 (1.21-2.14)* 79.0 1.88 (1.23-2.87)* 
  Pacific 56.1 1.41 (.81-2.45) 71.0 1.22 (.50-3.00) 
Neighbourhood deprivation     
  Less deprived (1-8) 49.7 1.0 (Ref) 68.7 1.0 (Ref) 
  More deprived (9-10) 53.7 1.17 (.87-1.58) 73.1 1.24 (.78-1.96) 
Individual deprivation       
  Less deprived (1-3) 51.5 1.0 (Ref) 69.3 1.0 (Ref) 
  More deprived (4-5) 48.1 .87 (.61-1.24) 72.9 1.19 (.71-2.00) 
Tobacco type     
  Factory-made cigarettes only 54.4 1.0 (Ref) 68.3 1.0 (Ref) 
  RYO only  53.0 .94 (.68-1.31) 70.9 1.13 (.72-1.77) 
  Both 52.2 .92 (.57-1.46) 75.9 1.46 (.69-3.10) 
Educational background     
  No secondary school 
qualifications 

53.1 1.0 (Ref) 74.2 1.0 (Ref) 

  School certificate/NCEA level 
1 or above 

49.5 .87 (.65-1.16) 67.5 .72 (.47-1.10) 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 

 

The impact of GHWs on warning salience can be gauged by looking at the changes in the 

frequency with which people noticed warning labels at wave two compared to wave one. Table 

20 shows changes in individuals’ responses across survey waves. Cells shaded in light grey 

represent respondents who reported stronger warning salience at wave two compared to wave 

one, while cells shaded in dark grey were those who reported noticing warning labels less often at 

wave two. Presenting the uncollapsed responses in this format shows at a glance the changes in 

responses over time in both directions. About one-third of the reduced sample showed no change 

in their responses across survey waves, while almost half of them showed an increase in the 

frequency with which they noticed warning labels at wave two. 
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Table 20. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on the extent to which they noticed warning labels (weighted row proportions 
and adjusted 95% confidence intervals) (reduced sample) 

  Wave 2 % 
(95% CI) Wave 1 

  Never Rarely Sometime
s 

Often Very often Total 

W
av

e 
1 

%
 

(9
5%

 C
I)

 

Never 24.3 
(14.9-39.4) 

18.9 
(11.6-30.4) 

17.1 
(10.6-28.0) 

17.5 
(10.0-30.3) 

22.2 
(14.8-33.1) 

 

17.5 
(14.2-21.3) 

Rarely 8.6 
(3.8-18.8) 

12.5 
(6.7-23.0) 

22.1 
(11.5-42.0) 

29.8 
(17.3-.50.8) 

27.0 
(16.9-42.9) 

 

12.8 
(9.9-16.4) 

Sometimes 6.0 
(2.4-14.8) 

4.7 
(2.1-10.5) 

15.0 
(8.3-26.8) 

27.1 
(17.6-41.2) 

47.3 
(33.9-65.4) 

 

18.7 
(15.1-22.8) 

Often 4.4 
(2.0-9.6) 

7.4 
(3.9-13.9) 

8.6 
(4.1-17.5) 

28.6 
(20.5-39.5) 

51.1 
(39.1-66.4) 

 

19.5 
(16.3-23.2) 

Very often 2.8 
(1.4-5.4) 

4.4 
(2.2-8.6) 

9.9 
(5.5-17.6) 

17.5 
(11.9-25.6) 

65.4 
(53.9-78.8) 

 

31.6 
(27.3-36.1) 

Wave 2 Total 8.2 
(6.0-11.2) 

8.6 
(6.5-11.2) 

13.4 
(10.4-17.2) 

23.0 
(19.3-27.2) 

46.8 
(42.1-51.5) 

100.0 

 
Note: Cells in bold represent participants who gave the same response to this question at wave 1 and wave 2. 
 

 

A large proportion of respondents who reported low warning salience at wave one indicated that 

they read or looked closely at warning labels ‘often’ or ‘very often’ after the implementation of 

GHWs. This positive shift was found in 40% of people who ‘never’ read warning labels at wave 

one, as well as over one-half of those who ‘rarely’ and three-quarters of those who ‘sometimes’ 

read warning labels at wave one. Overall, the proportion who ‘never’ or ‘rarely’ noticed 

warnings fell from 30.3% at wave one to 16.8% at wave two and the proportion noticing warning 

labels ‘often’ or ‘very often’ increased from 51.1% to 69.8%.  

Two multivariable logistic regression models were fitted to investigate whether socio-

demographic and smoking characteristics had an impact on respondents’ self-reported warning 

salience between survey waves (see Table 21). The sample was stratified by responses reported at 

wave one: those who reported low warning salience and the others who reported high warning 

salience.  
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Table 21. Adjusted odds ratio (AOR) and 95% CI from multivariable logistic regression 
showing relationship between socio-demographic factors and likelihood of noticing warning 
labels ‘often’ or ‘very often’ at wave 2, stratified by level of warning salience from wave 1 

 Model 1: Associations 
with high warning 

salience at wave 2 among 
subjects with low 

warning salience at wave 
1 (reduced sample, 

n=314) 

Model 2: Associations 
with maintaining high 

warning salience at 
wave 2 among subjects 

with high warning 
salience at wave 1 
(reduced sample, 

n=424) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 1.04 .55-1.94 2.02 1.08-3.78 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years .71 .36-1.40 .64 .31-1.34 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 1.99 1.04-3.82 .92 .43-1.94 
  Pacific 2.26 .44-11.61 .21 .06-.73 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.12 .55-2.27 1.05 .45-2.46 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) .98 .43-2.28 1.63 .59-4.60 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  1.02 .53-1.99 1.02 .50-2.07 
  Both 1.72 .57-5.21 1.06 .31-3.62 
Educational background     
  No secondary school qualifications 1.00 Ref 1.00 Ref 
  School certificate/NCEA level 1 or 
above 

1.09 .59-2.04 .41 .21-.81* 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 

 

The first model included respondents who indicated at wave one that they ‘never’, ‘rarely’, or 

‘sometimes’ noticed warning labels (low salience) and assessed associations with the 

development of high warning salience by wave two. Ethnicity was the only independent variable 

that had a statistically significant association with high salience responses at wave two. 

Specifically, Māori had a two-fold increase in the odds of reporting high warning salience at 

wave two when compared with European/Other. Compared with European/Other, Pacific people 

also appeared to have higher odds of reporting high warning salience at wave two, although the 

difference was not statistically significant.  
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The second multivariable logistic regression model includes respondents who reported high 

warning salience at wave one and assessed associations with the maintenance of high warning 

salience at wave two. Gender, ethnicity and educational background were associated with 

maintaining high warning salience. Specifically, the groups with a higher odds of maintaining 

high warning salience were females, European/Other when compared with Pacific respondents 

and those who did not have a qualification.  

Individual and neighbourhood deprivation, age and type of tobacco product smoked were not 

significantly associated with high salience at wave two in either of the models. 

6.7.2 Warning salience – reading or looking at labels closely 

Respondents were also asked ‘In the last month, how often, if at all, have you read or looked 

closely at warning labels on cigarette packages?’ Responses were once again aggregated. 

Respondents who reported reading or looking closely at warning labels ‘often’ or ‘very often’ 

were classified as having high warning salience, while those who answered ‘never’, ‘rarely’ and 

‘sometimes’ were classified as having low warning salience.  

At wave one, 36.0% of the reduced sample reported high warning salience. This was significantly 

increased to 42.0% at wave two (OR = 1.78, 95% CI = 1.35-2.36).  

The proportion of respondents who reported high warning salience by socio-demographic and 

smoking-related factors is summarised in Table 22. At wave one, younger respondents (aged 18-

34 years) had higher odds of reporting high warning salience than their older counterparts, 

although the difference did not reach statistical significance. Pacific people were twice as likely 

to report reading or looking at labels closely ‘often’ or ‘very often’ in the past month, when 

compared to people of European/Other ethnicity.  
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Table 22. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) who read/ looked at labels ‘often’ or ‘very often’ by socio-demographic factors at waves 
1 and 2  

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted % 

with high 
salience 

responses 

Crude odds 
ratio  

(95% CI) 

Weighted % 
with high 
salience 

responses 

Crude odds 
ratio  

(95% CI) 

Gender     
  Male 31.8 1.0 (Ref) 35.9 1.0 (Ref) 
  Female 38.0 1.32 (.93-1.85) 48.0 1.65 (1.11-2.46) 
Age group     
  18-34 years 39.3 1.0 (Ref) 42.2 1.0 (Ref) 
  35+ years 31.8 .72 (.51-1.02) 41.8 .98 (.65-.1.49) 
Ethnicity     
  European/Other 32.9 1.0 (Ref) 35.8 1.0 (Ref) 
  Māori 36.1 1.15 (.83-1.59) 51.9 1.93 (1.28-2.91)* 
  Pacific 51.6 2.18 (1.17-4.05) 66.2 3.51 (1.46-8.41)* 
Neighbourhood deprivation     
  Less deprived (1-8) 32.9 1.0 (Ref) 42.2 1.0 (Ref) 
  More deprived (9-10) 40.0 1.36 (.96-1.92) 41.7 .98 (.65-1.49) 
Individual deprivation       
  Less deprived (1-3) 34.7 1.0 (Ref) 40.5 1.0 (Ref) 
  More deprived (4-5) 35.9 1.05 (.70-1.58) 48.6 1.39 (.85-2.28) 
Tobacco type     
  Factory-made cigarettes only 36.5 1.0 (Ref) 45.3 1.0 (Ref) 
  RYO only  31.9 .81 (.55-1.19) 34.6 .64 (.41-.99) 
  Both 39.4 1.13 (.68-1.89) 40.6 .83 (.15-1.66) 
Educational background     
  No secondary school 
qualifications 

40.1 1.0 (Ref) 46.7 1.0 (Ref) 

  School certificate/NCEA level 1 
or above 

32.2 .71 (.51-1.00) 39.1 .73 (.49-1.10) 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 

 

The relative odds of Pacific people reporting warning salience further increased to 3.51 at wave 

two. Other sub-group differences were found at wave two with the following groups being more 

likely to report high warning salience: females  compared with males, and Māori compared with 

European/Other. Those who smoked RYO only had lower odds of reading or looking at labels 

‘often’ or ‘very often’, when compared with those who smoked factory-made cigarettes only..  

Looking at individuals’ changes over time in the frequency with which they read or looked 

closely at warning labels, fewer than three in ten showed no change in their responses across 

survey waves (27.1%), while 44.1% of the respondents showed an increase in the frequency with 
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which they read or looked closely at warning labels at wave two. A notable positive shift was 

found in respondents who reported low warning salience at wave one (see Table 23).  

Table 23. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on the extent to which they read or looked closely at warning labels (weighted 
row proportions and adjusted 95% confidence intervals) (reduced sample) 

  Wave 2 % 
(95% CI) Wave 1 

  Never Rarely Sometime
s 

Often Very often Total 

W
av

e 
1 

%
 

(9
5%

 C
I)

 

Never 
 
 

19.6 
(12.0-30.2) 

29.0 
(18.8-42.0) 

24.7 
(15.0-37.7) 

10.7 
(6.2-17.9) 

16.1 
(9.0-27.0) 

18.6 
(14.8-23.3) 

Rarely 9.3 
(5.5-15.6) 

31.5 
(21.6-43.4) 

21.1 
(12.8-32.6) 

26.3 
(17.4-37.6) 

11.8 
(6.8-19.7) 

 

19.3 
(15.6-23.7) 

Sometimes 9.7 
(5.6-16.3) 

22.3 
(14.1-33.3) 

25.1 
(17.0-35.5) 

24.6 
(16.4-35.1) 

18.3 
(11.7-27.5) 

 

25.6 
(21.2-30.6) 

Often 10.8 
(5.9-18.9) 

6.9 
(3.5-13.2) 

27.8 
(17.2-41.6) 

24.9 
(16.5-35.8) 

29.6 
(19.7-42.9) 

 

22.7 
(18.3-27.8) 

Very often 7.7 
(2.7-20.0) 

5.8 
(2.5-12.8) 

16.2 
(7.6-31.2) 

31.7 
(21.2-44.5) 

38.6 
(25.8-53.3) 

 

13.8 
(10.6-17.8) 

Wave 2 Total 11.4 
(8.8-14.8) 

19.6 
(15.6-24.3) 

23.6 
(19.0-29.0) 

23.4 
(19.3-28.0) 

22.0 
(17.9-26.8) 

100.0 

Note: Cells in bold represent participants who gave the same response to this question at wave 1 and wave 2.  

 

Almost 30% of people who reported at wave one that they had ‘never’ read or looked closely at 

warning labels and about 40% of those who did it ‘rarely’ or ‘sometimes’, reported high warning 

salience at wave two. Overall, the proportion of respondents who had ‘never’ or ‘rarely’ read or 

looked closely at warning labels decreased from 37.9% to 31%, while the proportion of 

respondents who answered ‘often’ or ‘very often’ increased from 36.5% to 45.4%. 

Once again, two multivariable logistic regression models were fitted to investigate whether socio-

demographic and smoking-related factors had an impact on respondents’ self-reported warning 

salience between waves 1 and 2 (see Table 24). The first model included respondents who 

indicated at wave one that they ‘never’, ‘rarely’, or ‘sometimes’ read or looked closely at warning 

labels. Gender and ethnicity were the only statistically significant determinants of reporting high 

warning salience at wave two. Specifically, females who reported low salience at wave one had 

two-fold higher odds of reporting high warning salience at wave two, when compared to males. 
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Compared to European/Other, Māori respondents had 2.45 fold higher odds of reporting of high 

warning salience at wave two. Pacific respondents had 3.34 times higher odds, although the 

difference was not statistically significant. 

 

Table 24. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of reading/looking closely at labels 
‘often’ or ‘very often’ at wave 2, stratified by level of warning salience from wave 1 

 Model 1: Associations with 
high warning salience at 
wave 2 among subjects 

with low warning salience 
at wave 1 (reduced sample 

n=451) 

Model 2: Associations with 
maintaining high warning 
salience at wave 2 among 

subjects with high 
warning salience at wave 1 
(reduced sample, n=424) 

Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 2.08 1.22-3.55* 1.52 .79-2.90 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years 1.24 .67-2.30 1.48 .74-2.95 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 2.45 1.38-4.33* 3.27 1.63-6.53* 
  Pacific 3.34 .96-11.68 2.19 .58-8.27 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) .83 .46-1.50 .46 .22-.94 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) 1.19 .57-2.47 2.01 .85-4.75 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .69 .39-1.23 .44 .22-.87 
  Both .47 .19-1.19 2.36 .78-7.13 
Educational background     
  No secondary school 
qualifications 

1.00 Ref 1.00 Ref 

  School certificate/NCEA level 1 
or above 

.70 .40-1.23 1.55 .63-2.20 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 

 

The second multivariable logistic regression model included in Table 24 included respondents 

who reported high warning salience at wave one. At wave two, Māori were three times more 

likely to continue noticing warnings at a high level than European/Other. People who lived in a 

less socio-economically deprived area had higher odds of maintaining high salience. Compared 
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with those who smoked RYO only, people who smoked factory-made cigarettes had lower odds 

of maintaining high warning salience. 

6.7.3 Cognitive processing of warning labels – thinking about health risks of 
smoking 

To assess cognitive responses to tobacco warning labels, respondents were asked ‘To what extent, 

if at all, do the warning labels make you think about the health risks of smoking?’ Response 

options were ‘not at all’, ‘a little’, ‘somewhat’ and ‘a lot’, and respondents who answered 

‘somewhat’ or ‘a lot’ were classified as having high cognitive processing.  

At wave one, one-third of respondents reported high cognitive processing (33.7%). This has 

increased to 50.6% at wave two (OR = 3.07, 95% CI = 2.33 – 4.09). Table 25 shows that at wave 

one, females had 1.5 fold higher odds of thinking about smoking-related health risks than males. 

Smokers living in a more socio-economically deprived area also had 1.52 times higher odds of 

reporting high cognitive processing. Differences by the type of tobacco used were found, that 

people who smoked RYO only had lower odds of reporting high cognitive processing than those 

who smoked factory-made cigarettes only. 

At wave two, statistically significant differences were still found by neighbourhood deprivation 

level and tobacco type. Groups who were more likely to report high cognitive processing were 

those who lived in more socio-economically deprived areas. People who smoked RYO only or a 

mix of RYO and factory-made cigarettes were less likely to report high cognitive processing. At 

wave two, ethnic group differences were also found: Māori were more likely to report high 

cognitive processing than European/Other. At both survey waves, Pacific smokers had higher 

odds of reporting high cognitive processing than European/Other although these did not reach 

statistical significance. 
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Table 25. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) who thought about health risks of smoking ‘somewhat’ or ‘a lot’ by socio-demographic 
factors at waves 1 and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted 

% 
Crude odds 

ratio 
(95% CI) 

Weighted 
% 

Crude odds 
ratio 

(95% CI) 
Gender     
  Male 28.4 1.0 (Ref) 47.7 1.0 (Ref) 
  Female 37.4 1.50 (1.11-2.05) 53.4 1.25 (.86-1.83) 
Age group     
  18-34 years 35.4 1.0 (Ref) 55.4 1.0 (Ref) 
  35+ years 31.0 .82 (.60-1.13) 47.2 .72 (.48-1.08) 
Ethnicity     
  European/Other 31.4 1.0 (Ref) 46.4 1.0 (Ref) 
  Māori 34.5 1.15 (.86-1.55) 58.5 1.63 (1.10-2.41) 
  Pacific 42.3 1.60 (.91-2.81) 65.6 2.20 (.94-5.16) 
Neighbourhood deprivation     
  Less deprived (1-8) 30.1 1.0 (Ref) 47.5 1.0 (Ref) 
  More deprived (9-10) 39.6 1.52 (1.11-2.08) 58.0 1.52 (1.02-2.28) 
Individual deprivation       
  Less deprived (1-3) 33.0 1.0 (Ref) 49.1 1.0 (Ref) 
  More deprived (4-5) 32.2 .97 (.68-1.38) 57.5 1.40 (.87-2.26) 
Tobacco type     
  Factory-made cigarettes only 38.3 1.0 (Ref) 57.7 1.0 (Ref) 
  RYO only  29.0 .66 (.47-.93) 41.9 .53 (.35-.88)* 
  Both 29.2 .66 (.40-1.09) 39.6 .48 (.25-.93) 
Educational background     
  No secondary school qualifications 31.2 1.0 (Ref) 46.9 1.0 (Ref) 
  School certificate/NCEA level 1 or above 33.7 1.12 (.82-1.53) 52.7 1.26 (.85-1.86) 
Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
 
 

Comparing the raw responses, 40.7% of the reduced sample had not changed their responses 

across waves. Table 26 shows the specific changes in individuals’ responses across survey waves. 

The implementation of GHWs appeared to have increased the level of cognitive processing. This 

changed the skewed pattern of responses to an even split of responses among the four response 

options. One-quarter reported stronger cognitive processing at wave two, while one-sixth 

reported weaker responses when compared with their responses at wave one. Over 60% of those 

who initially reported that the warning labels had ‘not at all’ made them think about the health 

risks of smoking showed a positive shift in their responses at wave two, with 32% reporting 

‘sometimes’ or ‘a lot’.  
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Table 26. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on the extent to which warning labels had made them think about health risks 
of smoking (weighted row proportions and adjusted 95% confidence intervals) (reduced 
sample) 

  Wave 2 % (95% CI) Wave 1 
  Not at all A little Somewhat A lot Total 

W
av

e 
1 

%
 

(9
5%

 C
I)

 

Not at all 38.6 
(31.2-47.4) 

29.3 
(21.5-39.4) 

18.1 
(12.4-26.1) 

14.1 
(9.6-20.3) 

37.7 
(33.2-42.4) 

 
A little 17.8 

(12.1-25.8) 
34.9 

(26.2-46.0) 
32.3 

(24.2-42.7) 
15.1 

(9.9-.22.9) 
28.7 

(24.7-33.0) 
 

Somewhat 12.6 
(7.0-22.7) 

22.0 
(12.8-37.3) 

33.1 
(21.6-50.2) 

32.2 
(22.3-46.3) 

18.2 
(14.7-22.4) 

 
A lot 8.1 

(4.1-15.7) 
9.0 

(4.7-17.1) 
17.5 

(10.0-30.1) 
65.5 

(49.0-86.7) 
15.5 

(12.4-19.1) 
 

Wave 2 Total 23.2 
(19.7-27.1) 

26.4 
(22.3-31.0) 

24.8 
(20.9-29.2) 

25.6 
(21.8-29.9.2) 

100.0 

Note: Cells in bold represent participants who gave the same response to this question at wave 1 and wave 2.  
 

Two multivariable logistic regression models were fitted to investigate whether socio-

demographic factors had an impact on respondents’ self-reported cognitive processing between 

waves 1 and 2 (see Table 27). Among those who reported low cognitive processing at wave one, 

Māori had a greater than two-fold higher odds of reporting at wave two that warning labels had 

made them think about smoking harms ‘somewhat’ or ‘a lot’ compared to European/Other. Those 

who smoked RYO exclusively had lower odds of reporting high cognitive processing than those 

who smoked factory-made cigarettes only.  
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Table 27. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of thinking about the harms of smoking 
‘somewhat’ or ‘a lot’ at wave 2, stratified by level of cognitive processing from wave 1 

 Model 1: Associations 
with high cognitive 

processing at wave 2 
among subjects with low 
cognitive processing at 

wave 1 (reduced sample 
n=488) 

Model 2: Associations 
with maintaining high 
cognitive processing at 
wave 2 among subjects 

with high cognitive 
processing at wave 1 

(reduced sample, n=247) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 1.07 .65-1.76 1.41 .65-3.08 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years 1.09 .62-1.90 .64 .27-1.50 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 2.25 1.34-3.80* 1.37 .60-3.12 
  Pacific .85 .23-3.13 2.18 .53-8.92 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.36 .75-2.46 1.09 .50-2.39 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) 1.54 .83-2.85 1.40 .51-3.88 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .43 .25-.74* .63 .26-1.56 
  Both .47 .22-1.05 .24 .07-.82 
Educational background     
  No secondary school qualifications 1.00 Ref 1.00 Ref 
  School certificate/NCEA level 1 or 
above 

.98 .58-1.64 2.11 .89-5.01 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 

 

Among those who already reported high levels of cognitive processing at wave one, the only 

variable that predicted maintenance of high cognitive processing in wave two responses was 

tobacco type. People who smoked both tobacco types had lower odds of maintaining high 

cognitive processing compared to those who smoked factory-made cigarettes exclusively. 

6.7.4 Cognitive processing of warning labels – perceived impact on quitting  

To assess cognitive responses towards tobacco warning labels around quitting, respondents were 

also asked ‘To what extent, if at all, do the warning labels on cigarette packs make you more 
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likely to quit smoking?’ Response options were ‘not at all’, ‘a little’, ‘somewhat’ and ‘a lot’, and 

respondents who answered ‘somewhat’ or ‘a lot’ were classified as having high cognitive 

processing. At wave one, 19.5% of the respondents reported high cognitive processing for 

perceived impact on quitting. This significantly increased to 29.4% at wave two (OR = 2.35, 95% 

CI = 1.68 – 3.33).  

The proportion of respondents who reported high perceived impact in quitting at wave one varied 

significantly by ethnicity, neighbourhood deprivation level and the type of tobacco smoked (see 

Table 28). Specifically, groups that showed higher perceived impact on quitting were Pacific 

people and people who lived in a more socio-economically deprived area. Furthermore, people 

who smoked RYO only had lower odds of reporting high perceived impact in quitting than those 

who smoked factory-made cigarettes exclusively. At wave two, higher odds for reporting high 

cognitive processing for this measure were still observed in Pacific people. Similarly, differences 

by type of tobacco people smoked still persisted. People who smoked RYO only had lower odds 

of reporting high cognitive processing. 
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Table 28. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) who thought that warning labels would make them more likely to quit ‘somewhat’ or ‘a 
lot’ by socio-demographic factors at waves 1 and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted 

% 
 

Crude odds 
ratio  

(95% CI) 

Weighted 
% 
 

Crude odds 
ratio 

 (95% CI) 
Gender     
  Male 18.4 1.0 (Ref) 28.8 1.0 (Ref) 
  Female 22.6 1.29 (.89-1.88) 30.0 1.06 (.68-1.67) 
Age group     
  18-34 years 22.6 1.0 (Ref) 32.9 1.0 (Ref) 
  35+ years 19.1 .81 (.55-1.19) 27.0 .76 (.47-1.22) 
Ethnicity     
  European/Other 18.8 1.0 (Ref) 26.4 1.0 (Ref) 
  Māori 22.0 1.22 (.85-1.74) 29.0 1.14 (.73-1.79) 
  Pacific 35.2 2.34 (1.25-

4.39) 
66.2 5.44 (2.24-

13.20)* 
Neighbourhood deprivation     
  Less deprived (1-8) 18.5 1.0 (Ref) 27.2 1.0 (Ref) 
  More deprived (9-10) 25.5 1.51 (1.03-

2.21)* 
34.6 1.41 (.88-2.27) 

Individual deprivation       
  Less deprived (1-3) 20.4 1.0 (Ref) 28.7 1.0 (Ref) 
  More deprived (4-5) 20.7 1.02 (.67-1.55) 32.6 1.20 (.70-2.06) 
Tobacco type     
  Factory-made cigarettes only 24.7 1.0 (Ref) 36.0 1.0 (Ref) 
  RYO only  14.5 .52 (.35-.77) 23.6 .55 (.34-.90) 
  Both 22.5 .89 (.50-1.56) 22.7 .52 (.25-1.09) 
Educational background     
  No secondary school qualifications 21.0 1.0 (Ref) 24.0 1.0 (Ref) 
  School certificate/NCEA level 1 or above 20.2 .95 (.66-1.38) 32.7 1.54 (.98-2.42) 
Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 

 

Raw responses collected from the reduced sample showed that almost half of participants 

(48.4%) did not change their responses over the survey waves. At wave one most participants 

(81%) thought the warnings had no or little impact on likelihood of quitting. While the responses 

collected at wave two were still skewed towards the lower level of cognitive processing, there 

was an increased proportion of people who reported high cognitive processing at wave two (see 

Table 29). Specifically, the overall proportion of respondents who answered ‘somewhat’ 

increased from 13.6% to 18.2% at wave two, and the proportion who answered ‘a lot’ decreased 

from 5.4% to 11.2%. It is notable that only half of the respondents who answered ‘a lot’ at wave 

one maintained their cognitive processing at this level. 
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Table 29. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on the extent to which warning labels made them more likely to quit smoking 
(weighted row proportions and adjusted 95% confidence intervals) (reduced sample, 

  Wave 2 % (95% CI) Wave 1 
  Not at all A little Somewhat A lot Total 

W
av

e 
1 

%
 

(9
5%

 C
I)

 

Not at all 63.0 
(54.3-72.3) 

22.6 
(16.7-30.3) 

11.1 
(7.3-16.5) 

3.3 
(2.0-5.5) 

55.1 
(49.9-60.3) 

 
A little 37.9 

(27.3-52.1) 
24.9 

(17.0-36.1) 
25.0 

(16.6-37.3) 
12.2 

(6.8-.21.7) 
25.9 

(21.6-30.7) 
 

Somewhat 18.2 
(10.3-32.1) 

22.2 
(11.8-41.1) 

33.4 
(19.1-57.7) 

26.1 
(14.8-45.7) 

13.6 
(10.3-17.8) 

 
A lot 16.5 

(6.3-43.5) 
13.9 

(4.8-39.4) 
19.5 

(9.3-40.5) 
50.0 

(28.4-87.2) 
5.4 

(3.7-7.8) 
 

Wave 
2 

Total 47.9 
(42.7-53.2) 

22.7 
(18.5-27.5) 

18.2 
(14.4-22.7) 

11.2 
(8.5-14.8) 

100.0 

 
Note: Cells in bold represent participants who gave the same response to this question at wave 1 and wave 2.  

 

The first of the two models that was fitted to investigate whether socio-demographic factors had 

an impact on respondents’ self-reported cognitive processing about quitting between waves one 

and two included respondents who reported low cognitive processing at wave one (see Table 30). 

The only statistically significant association with higher level processing at wave two was 

tobacco type. Those who smoked RYO only or both products had lower odds of reporting high 

cognitive processing at wave two, when compared to those who smoked factory-made cigarettes 

exclusively. When compared with European/Other, Pacific smokers had a three-fold increase in 

the odds of reporting high cognitive processing at wave two, although the difference was not 

quite statistically significant.  

The second model includes respondents who reported high cognitive processing at wave one and 

investigated associations with maintaining high cognitive processing at wave two. Pacific 

smokers had higher odds of maintaining high cognitive processing at wave two when compared 

to European/Other, and the difference was statistically significant. People with a qualification 

also had higher odds of maintaining high cognitive processing at wave two. There was no 

statistically significant association with type of tobacco smoked. 
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Table 30. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of thinking warning labels would make 
them more likely to quit ‘somewhat’ or ‘a lot’ at wave 2, stratified by level of cognitive 
processing from wave 1 

 Model 1: Associations 
with high cognitive 

processing at wave 2 
among subjects with 

low cognitive 
processing at wave 1 

(reduced sample n=518) 

Model 2: Associations 
with maintaining high 
cognitive processing at 

wave 2 among 
subjects with high 

cognitive processing at 
wave 1 (reduced 
sample, n=123) 

Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 1.12 .65-1.92 1.12 .40-3.15 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years .80 .42-1.52 1.13 .38-3.42 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 1.19 .67-2.10 1.50 .54-4.22 
  Pacific 3.39 .97-11.84 9.91 1.42-69.17 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.06 .56-2.00 .98 .35-2.75 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) 1.93 1.00-3.72 .64 .20-2.09 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .48 .26-.88 1.50 .46-4.90 
  Both .28 .09-.81 2.25 .51-9.84 
Educational background     
  No secondary school qualifications 1.00 Ref 1.00 Ref 
  School certificate/NCEA level 1 or above 1.05 .58-1.90 3.97 1.43-11.01* 
Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
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6.7.5 Behavioural responses towards warning labels – forgoing a cigarette 

The first of the two behavioural responses included in the ITC-NZ surveys assessed the 

frequency with which smokers reported having recently forgone a cigarette as a result of the 

warning labels. Specifically, respondents were asked ‘In the last month, have the warning labels 

stopped you from having a cigarette when you were about to smoke one?’ Responses were once 

again aggregated, and respondents who had forgone a cigarette at least once (i.e., ‘once’, ‘a few 

times’, and ‘many times’) in the past month were classified as having forgone a cigarette.  

At wave one, only a small proportion of respondents reported that they had forgone a cigarette at 

least once in the past month as a result of the warning labels (12.7%). The proportion who self-

reported forgoing was almost doubled at wave two (20.1%) and the relative change was 

statistically significant.  

Table 31 shows that at wave one, both Māori and Pacific smokers had higher odds of forgoing a 

cigarette at least once compared to European/Other (see Table 31). People who lived in a more 

socio-economically deprived area had a two-fold increase in odds of reporting forgoing 

behaviours. 

At wave two, ethnicity and neighbourhood deprivation level continued to have an impact on 

forgoing behaviours, with Māori and Pacific smokers still being more likely to report forgoing 

cigarettes than European/Other. The difference in responses between Pacific and European/Other 

was particularly large, 55% versus 14% reporting forgoing cigarettes. People who lived in a more 

socio-economically deprived area were still more likely to report forgoing behaviours. In 

addition, people aged 35+ years were less likely to report forgoing behaviours as were those who 

smoked RYO only. 
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Table 31. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) reporting forgoing a cigarette by socio-demographic factors at waves 1 and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted 

% 
 

Crude odds 
ratio (95% 

CI) 

Weighted 
% 

Crude odds 
ratio (95% CI) 

Gender     
  Male 11.8 1.0 (Ref) 19.7 1.0 (Ref) 
  Female 14.5 1.27 (.88-1.84) 20.6 1.06 (.65-1.71) 
Age group     
  18-34 years 12.7 1.0 (Ref) 25.3 1.0 (Ref) 
  35+ years 13.4 1.06 (.72-1.55) 16.4 .58 (.36-.94) 
Ethnicity     
  European/Other 8.8 1.0 (Ref) 13.7 1.0 (Ref) 
  Māori 20.3 2.62 (1.79-3.84) 29.1 2.60 (1.57-4.31)* 
  Pacific 32.8 5.03 (2.76-

9.17)* 
55.3 7.83 (3.32-18.46)* 

Neighbourhood deprivation     
  Less deprived (1-8) 10.8 1.0 (Ref) 16.9 1.0 (Ref) 
  More deprived (9-10) 19.1 1.96 (1.36-2.84) 27.8 1.90 (1.16-3.10) 
Individual deprivation       
  Less deprived (1-3) 12.9 1.0 (Ref) 19.5 1.0 (Ref) 
  More deprived (4-5) 13.9 1.08 (.72-1.63) 23.0 1.23 (.72-2.12) 
Tobacco type     
  Factory-made cigarettes only 14.6 1.0 (Ref) 22.8 1.0 (Ref) 
  RYO only  10.5 .69 (.45-1.06) 12.4 .48 (.29-.80)* 
  Both 11.4 .75 (.42-1.35) 17.4 .71 (.31-1.62) 
Educational background     
  No secondary school qualifications 15.9 1.0 (Ref) 20.9 1.0 (Ref) 
  School certificate/NCEA level 1 or above 11.6 .70 (.48-1.00) 19.7 .93 (.57-1.51) 
Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
 
 

Among respondents who completed both survey waves, 76.5% had not changed their response 

across survey waves. Eighty-five percent of respondents who reported at wave one that they had 

‘never’ forgone a cigarette as a result of warning labels in the last month did not report any 

forgoing behaviours at wave two (see Table 32). However, there was a reduction in the overall 

prevalence of never forgoing, from 87.3% to 79.9%. There were large relative increases in the 

proportion forgoing a few or many times from 8.9% to 16.8%. 
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Table 32. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on the extent to which warning labels had made them forego a cigarette in the 
last month (weighted row proportions and adjusted 95% confidence intervals) (reduced 
sample, n = 805) 

  Wave 2 % (95% CI) Wave 1 
  Never Once A few times Many times Total 

W
av

e 
1 

%
 

(9
5%

 C
I)

 

Never 84.6 
(79.5-89.2) 

2.7 
(1.4-5.0) 

8.6 
(6.1-11.9) 

4.2 
(2.2-7.6) 

87.3 
(83.9-90.1) 

 
Once 45.3 

(27.5-110.3) 
12.4 

(3.8-16.7) 
33.2 

(14.9-74.0) 
9.3 

(2.3-.37.0) 
3.9 

(2.4-6.3) 
 

A few 
times 

46.3 
(28.0-76.0) 

9.9 
(3.4-28.0.5) 

29.5 
(16.8-51.6) 

14.4 
(6.7-30.6) 

7.9 
(5.7-10.7) 

 
Many 
times 

32.6 
(11.6-89.5) 

0.0 45.3 
(15.8-138.4) 

23.2 
(8.0-65.3) 

1.0 
(.5-1.8) 

 
Wave 2 Total 79.9 

(75.8-83.5) 
3.2 

(1.9-5.4) 
11.5 

(8.9-14.8) 
5.3 

(3.4-8.4) 
100.0 

Note: Cells in bold represent participants who gave the same response to this question at wave 1 and wave 2.  

 

The first multivariable logistic regression model from Table 33 showed that among respondents 

who indicated at wave one that they had ‘never’ forgone a cigarette in the last month as a result 

of the warning labels, Māori and Pacific smokers had higher odds of forgoing a cigarette at least 

once in the last month after the implementation of GHWs. It was also found that people who 

smoked RYO only or both products had lower odds of reporting forgoing behaviours at wave two 

than those who smoked factory-made cigarettes exclusively. Among those who reported forgoing 

behaviours at wave one, none of the variables included in the model predicted maintenance of 

forgoing behaviours at wave two. However, the small sample size (n=99) resulted in low power 

to detect differences and wide confidence intervals for the estimates of the odds ratios. 
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33. AOR and 95% CI from multivariable logistic regression showing relationship between 
socio-demographic factors and likelihood of high behavioural response at wave 2, stratified 
by health knowledge from wave 1 

 Model 1: Associations 
with exhibiting forgoing 

behaviours at wave 2 
among subjects who 

‘never’ forgone a 
cigarette in the past week 

at wave 1 (reduced 
sample n=637) 

Model 2: Associations 
with maintaining 

forgoing behaviours at 
wave 2 among subjects 

with have forgone a 
cigarette in the past week 

at wave 1 (reduced 
sample, n=99) 

Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00   Ref 1.00   Ref 
  Female .86 .47-1.58 1.58 .43-5.81 
Age group     
  18-34 years 1.00   Ref 1.00   Ref 
  35+ years .68 .34-1.34 2.30 .69-7.65 
Ethnicity     
  European/Other 1.00   Ref 1.00   Ref 
  Māori 3.81 1.95-7.44* .90 .26-3.12 
  Pacific 5.46 1.41-21.15 .88 .16-4.87 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00   Ref 1.00   Ref 
  More deprived (9-10) 1.33 .65-2.71 1.15 .30-4.47 
Individual deprivation       
  Less deprived (1-3) 1.00   Ref 1.00   Ref 
  More deprived (4-5) .94 .43-2.03 2.42 .40-14.50 
Tobacco type     
  Factory-made cigarettes only 1.00   Ref 1.00   Ref 
  RYO only  .42 .22-.83 .51 .14-1.80 
  Both .33 .12-.90 4.25 .43-42.28 
Educational background     
  No secondary school qualifications 1.00   Ref 1.00   Ref 
  School certificate/NCEA level 1 or 
above 

.79 .41-1.50 1.17 .37-3.69 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
 

 

6.7.6 Behavioural responses towards warning labels – warning avoidance  

To measure behavioural responses towards warning labels, respondents were also asked: ‘in the 

last month, have you made any effort to avoid looking at or thinking about the warning labels 1) 

by covering the warnings up, 2) by keeping the pack out of sight, 3) by using a cigarette case or 

some other pack, or 4) by not buying packs with particular labels’. Responses to these four 

questions were combined to form a single measure of warning avoidance. Respondents who 

reported any of the four avoidance behaviours were classified as exhibiting warning avoidance.  
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It was found that at wave one, 15.7% of the reduced sample reported at least one of the four 

avoidance behaviours prompted by the interviewers. This was significantly increased to 39.8% at 

wave two (OR = 8.0, 95% CI 5.26 – 12.66).  

Table 34 shows the proportion of respondents who reported avoidance behaviours at wave one 

and 2 by a range of independent variables. At wave one, Pacific people and those who lived in a 

more socio-economically deprived area were more likely to report warning avoidance. When 

compared with those who smoked factory-made cigarettes exclusively, people who smoked RYO 

only had lower odds of reporting avoidance behaviours than those who smoked factory-made 

cigarettes only. At wave two, the groups of respondents who had higher odds of reporting 

avoidance behaviours were females, Māori, Pacific people and those who lived in a more socio-

economically deprived area. 

Table 34. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) with warning avoidance response by socio-demographic factors at waves 1 and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted 

% 
 

Crude odds 
ratio  

(95% CI) 

Weighted 
% 
 

Crude odds 
ratio 

 (95% CI) 
Gender     
  Male 15.6 1.0 (Ref) 31.8 1.0 (Ref) 
  Female 17.3 1.14 (.76-1.70) 47.6 1.95 (1.28-2.96)* 
Age group     
  18-34 years 18.5 1.0 (Ref) 41.3 1.0 (Ref) 
  35+ years 15.1 .78 (.52-1.19) 38.7 .90 (.58-1.39) 
Ethnicity     
  European/Other 14.0 1.0 (Ref) 34.2 1.0 (Ref) 
  Māori 17.9 1.34 (.90-2.01) 48.1 1.78 (1.17-2.72)* 
  Pacific 38.5 3.85 (2.08-7.13)* 72.5 5.06 (2.13-12.03)* 
Neighbourhood deprivation     
  Less deprived (1-8) 14.1 1.0 (Ref) 35.8 1.0 (Ref) 
  More deprived (9-10) 22.3 1.75 (1.16-2.62)* 49.8 1.78 (1.15-2.76)* 
Individual deprivation       
  Less deprived (1-3) 16.8 1.0 (Ref) 38.2 1.0 (Ref) 
  More deprived (4-5) 14.9 .87 (.57-1.33) 46.7 1.42 (.85-2.35) 
Tobacco type     
  Factory-made cigarettes only 19.7 1.0 (Ref) 42.5 1.0 (Ref) 
  RYO only  11.5 .53 (.33-.83) 37.4 .81 (.52-1.26) 
  Both 12.5 .58 (.33-1.01) 33.2 .67 (.32-1.43) 
Educational background     
  No secondary school 
qualifications 

18.37 1.0 (Ref) 38.48 1.0 (Ref) 

  School certificate/NCEA level 1 
or above 

15.27 .80 (.54-1.19) 40.57 1.09 (.71-1.68) 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
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Most respondents (68.3%) did not change their responses across survey waves (see Table 35). 

This included 78.7% of respondents who reported avoidance behaviours at wave one, and 67% of 

those who did not report any avoidance behaviours at wave one. Of the 84.3% of people who 

reported no avoidance behaviours at wave one, about one-third (33.5%) reported at least one 

avoidance behaviour at wave two.  

Table 35. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on whether they have tried to avoid looking at or thinking about the warning 
labels in the last month (weighted row proportions and adjusted 95% confidence intervals) 

  Wave 2 % 
(95% CI) 

  No Yes Wave 1 Total 

Wave 1 % 
(95% CI) 

No 66.5 
(61.1-71.6) 

33.5 
(28.4-38.9) 

84.3 
(80.5-87.5) 

Yes 21.3 
(12.2-34.5) 

78.7 
(65.5-87.8) 

15.7 
(12.5-19.5) 

Wave 2 
Total 

60.2 
(55.2-65.1) 

39.8 
(35.0-44.8) 

100 

Note: Cells in bold represent participants who gave the same response to this question at wave 1 and wave 2.  

 

The first multivariable logistic regression model fitted to investigate whether socio-demographic 

factors were associated with respondents’ self-reported warning avoidance at wave two included 

respondents who indicated no avoidance behaviours at wave one (see Table 36). Gender was the 

only factor that was statistically significantly associated with shifting to reporting warning 

avoidance at wave two. Females were twice as likely to exhibit warning avoidance at wave two 

as males. None of the factors included in the second model were associated with maintenance of 

avoidance behaviour among respondents who had reported warning avoidance at wave one. Once 

again, the small sample size made it difficult to estimate associations with reasonable accuracy. It 

appeared that both Māori and Pacific people, may have stronger tendencies to maintain avoidance 

behaviours, although the differences were not statistically significant. Although not statistically 

significant, people who smoked RYO exclusively or smoked both tobacco types were less likely 

to maintain avoidance behaviours, when compared with those who smoked factory-made 

cigarettes only. 
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Table 36. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of warning avoidance at wave two, 
stratified by health knowledge from wave 1 

 Model 1: Associations with 
exhibiting avoidance 
behaviours at wave 2 

among subjects who did not 
report any avoidance 
behaviours at wave 1 

(reduced sample n=561) 

Model 2: Associations 
with maintaining 

avoidance behaviours at 
wave 2 among subjects 

with reported avoidance 
behaviours at wave 1 

(reduced sample, n=103) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 1.96 1.21-3.18* 3.87 .86-17.36 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years 1.05 .61-1.80 .74 .20-2.80 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 1.42 .84-2.39 3.30 .67-6.18 
  Pacific 3.10 .70-13.68 9.65 .93-20.42 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.71 .97-3.01 .54 .13-2.36 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) 1.08 .59-1.99 1.28 .25-6.51 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  1.00 .61-1.63 .37 .09-1.53 
  Both .79 .35-1.80 .13 .01-1.18 
Educational background     
  No secondary school 
qualifications 

1.00 Ref 1.00 Ref 

  School certificate/NCEA level 1 
or above 

1.48 .87-2.53 .49 .13-1.88 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 

 

6.7.7 Knowledge and beliefs about smoking harms 

Both wave one and wave two questionnaires contained a set of eight questions that assessed 

knowledge and beliefs about smoking harms. Seven out of eight questions covered a mix of 

health effects that were either depicted in the old text-based warnings or in the new GHWs. The 

remaining question was included as a control item to test for response bias, where respondents 

answered a question about a health effect that is not caused by smoking (i.e., being overweight) 

and which was not featured in either the old or the new warning labels. Respondents were asked 
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‘I am going to read you a list of health effects and diseases that may or may not be caused by 

smoking cigarettes. Based on what you know or believe, does smoking cause...’ Responses to 

these questions were aggregated so that respondents who answered ‘yes’ were classified as 

showing an understanding of that specific smoking harm. Respondents who answered ‘no’ or 

‘don’t know’ were classified as not possessing knowledge about that specific smoking harm.  

6.7.7.1 Health messages from the old warning labels 

Respondents were asked in separate questions whether they believed second-hand smoke (SHS) 

causes lung cancer in non-smokers and asthma in children. Both of these health messages were 

featured in the old text-based warning labels only. Knowledge and beliefs about these smoking 

harms is not expected to change between waves one and two. While more in-depth analyses have 

been undertaken with these questions (see Appendix 12), this chapter only reports on high-level 

findings regarding the changes in knowledge level over survey waves. 

People were generally aware that SHS causes lung cancer in non-smokers. The proportion of 

respondents from the reduced sample who answered ‘yes’ to this question was 83.5% at wave one 

and 79.3% at wave two.  The change in responses was not significant (OR = .76, 95% CI = .56 - 

1.04).  

Similarly, over 80% of the reduced sample were aware that SHS causes asthma in children at 

wave one (84.5%). The proportion who demonstrated this knowledge and belief was similar in 

wave two, at 84.3% (OR = .99, 95% CI = .71-1.38).  

6.7.7.2 Health messages from the new GHWs 

This section describes findings collected from the five questions that assessed knowledge and 

beliefs about smoking harms that were only depicted in the new GHWs. Three of these smoking 

harms were depicted in the first set of two rotating warning messages (Set A), while the 

remaining two were featured in the second set of warning messages that were released a year 

later (Set B).  

During the time wave two of the survey was in the field, only the first set of warning messages 

had been implemented. Knowledge and beliefs about smoking harms depicted in Set B was 

therefore not expected to change between waves one and two. These questions are included in 
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this chapter as a control condition. While more in-depth analyses have been undertaken with 

these questions (see Appendix 12), this chapter only reports on the differences in responses over 

the two survey waves. 

6.7.7.2.1 Blindness  

At wave one, only 38.9% of the reduced sample believed that smoking causes blindness. This 

was significantly increased to 65.8% at wave two (OR = 4.53, 95% CI = 3.35 – 6.22).  

At wave one, responses were significantly different by age, ethnicity and individual deprivation 

level. The following groups had higher odds of knowing smoking causes blindness: Pacific 

smokers  when compared with European/Other, and those who were more deprived at an 

individual level (see Table 37). Age differences were observed where people aged 35 years or 

over had lower odds of knowing this smoking harm, However, the pattern had changed somewhat 

at wave two when age and educational background became the only factors that predicted 

differences in responses. While younger respondents were still more likely to be aware of this 

health risk, the only other significant predictor was educational background: those with a 

qualification had a 1.62 fold increase in odds of knowing smoking causes blindness. 

Just over half of the respondents (54.6%) who were unaware at wave one that smoking causes 

blindness showed improved knowledge at wave two (see Table 38). It was also noticed that 

16.9% of those who believed that smoking causes blindness at wave one no longer thought so at 

wave two. Nonetheless, the overall proportion of those who recognised this health harm 

dramatically increased from 38.9% to 65.7%. 
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Table 37. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) who believed that smoking causes blindness by socio-demographic factors at waves 1 
and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted 

% 
Crude odds 
ratio (95% 

CI) 

Weighted 
% 

Crude odds 
ratio (95% 

CI) 
Gender     
  Male 40.4 1.0 (Ref) 63.6 1.0 (Ref) 
  Female 42.4 1.09 (.81-1.45) 67.9 1.21 (.82-1.78) 
Age group     
  18-34 years 48.5 1.0 (Ref) 71.4 1.0 (Ref) 
  35+ years 36.5 .61 (.45-.83) 61.8 .65 (.42-.99) 
Ethnicity     
  European/Other 39.3 1.0 (Ref) 64.2 1.0 (Ref) 
  Māori 43.7 1.20 (.90-1.60) 68.3 1.20 (.81-1.77) 
  Pacific 54.7 1.86 (1.07-3.23) 73.1 1.52 (.59-3.94) 
Neighbourhood deprivation     
  Less deprived (1-8) 40.7 1.0 (Ref) 65.6 1.0 (Ref) 
  More deprived (9-10) 43.1 1.10 (.82-1.49) 66.2 1.02 (.68-1.55) 
Individual deprivation       
  Less deprived (1-3) 39.1 1.0 (Ref) 64.7 1.0 (Ref) 
  More deprived (4-5) 51.0 1.62 (1.14-2.31) 70.3 1.29 (.80-2.07) 
Tobacco type     
  Factory-made cigarettes only 38.9 1.0 (Ref) 70.2 1.0 (Ref) 
  RYO only  41.0 1.09 (.78-1.53) 61.5 .68 (.44-1.04) 
  Both 43.6 1.22 (.76-1.94) 54.5 .51 (.26-1.00) 
Educational background     
  No secondary school qualifications 41.4 1.0 (Ref) 58.8 1.0 (Ref) 
  School certificate/NCEA level 1 or 
above 

41.3 .99 (.74-1.33) 69.8 1.62 (1.09-2.40) 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
 

 

Table 38. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on whether smoking causes blindness (weighted row proportions and adjusted 
95% confidence intervals) (reduced sample) 

  Wave 2 % (95% CI)  
  No/don’t know Yes Wave 1 Total 

Wave 1 % 
(95% CI) 

No/don’t know 45.4 
(39.5-51.4) 

54.6 
(48.6-60.5) 

61.2 
(56.5-65.6) 

Yes 16.9 
(12.1-23.0) 

83.2 
(77.0-87.9) 

38.9 
(34.4-43.5) 

 Wave 2 Total 34.3 
(30.1-38.8) 

65.7 
(61.3-69.9) 

100.0 

Note: Cells in bold represent participants who did not change their responses across waves. 
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The two multivariable logistic regression models stratified by level of knowledge at wave one 

showed that none of the socio-demographic and smoking-related variables included in the models 

were associated with responses collected at wave two (see Table 39). This was irrespective of 

their responses at wave one. 

Table 39. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of believing that smoking causes 
blindness at wave 2, stratified by health knowledge from wave 1 

 Model 1: Associations 
with showing an 

understanding of the 
health risk at wave 2 

among subjects who did 
not understand the 

health risk at wave 1 
(reduced sample n=441) 

Model 2: Associations 
with maintaining the 
understanding of the 
health risk at wave 2 

among subjects with an 
understanding of the 
health risk at wave 1 

(reduced sample, n=297) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 1.05 .62-1.80 1.29 .60-2.78 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years .64 .35-1.16 .61 .26-1.41 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 1.20 .69-2.06 1.35 .54-3.37 
  Pacific 2.00 .48-8.39 2.02 .34-11.84 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.70 .96-2.99 .53 .20-1.40 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) .66 .35-1.25 1.37 .49-3.86 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .60 .34-1.07 .95 .39-2.32 
  Both .44 .19-1.03 .58 .18-1.90 
Educational background     
  No secondary school qualifications 1.00 Ref 1.00 Ref 
  School certificate/NCEA level 1 or 
above 

1.49 .88-2.55 1.88 .85-4.20 

Note: Statistically significant differences at p<0.05 are highlighted in bold  
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
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6.7.2.2.2. Mouth and throat cancer 

At wave one, a large majority of the reduced sample believed that smoking causes mouth and 

throat cancer (90.7%). The proportion of respondents who showed awareness of this health risk 

increased to 93.2% at wave two (OR = 1.53, 95% CI = 1.01 – 2.33). 

At wave one, respondents aged 35+ years had lower odds of reporting knowing smoking causes 

mouth and throat cancer, while those with a qualification had higher odds of reporting it (see 

Table 40). At wave two, the only significant predictor was neighbourhood deprivation level, 

where those who lived in a more socio-economically deprived area had lower odds of 

understanding this smoking harm.  

Table 40. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) who believed that smoking causes mouth and throat cancer by socio-demographic 
factors at waves 1 and 2  

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted 

% 
Crude odds 
ratio (95% 

CI) 

Weighted 
% 

Crude odds 
ratio (95% 

CI) 
Gender     
  Male 89.9 1.0 (Ref) 93.0 1.0 (Ref) 
  Female 91.3 .18 (.75-1.84) 93.4 .94 (.34-2.57) 
Age group     
  18-34 years 94.3 1.0 (Ref) 95.7 1.0 (Ref) 
  35+ years 88.1 .44 (.25-.77) 91.5 .85 (.29-2.45) 
Ethnicity     
  European/Other 91.1 1.0 (Ref) 93.6 1.0 (Ref) 
  Māori 89.8 .87 (.55-1.38) 93.5 1.11 (.38-3.24) 
  Pacific 88.2 .73 (.33-1.62) 87.9 .80 (.11-5.91) 
Neighbourhood deprivation     
  Less deprived (1-8) 91.4 1.0 (Ref) 95.3 1.0 (Ref) 
  More deprived (9-10) 88.7 .74 (.47-1.15) 88.2 .27 (.09-.82) 
Individual deprivation       
  Less deprived (1-3) 90.5 1.0 (Ref) 94.0 1.0 (Ref) 
  More deprived (4-5) 90.8 1.04 (.62-1.72) 89.6 1.30 (.36-4.65) 
Tobacco type     
  Factory-made cigarettes only 90.7 1.0 (Ref) 93.0 1.0 (Ref) 
  RYO only  91.4 1.08 (.67-1.74) 92.7 .95 (.44-2.04) 
  Both 90.8 1.01 (.45-2.25) 96.5 2.05 (.55-7.55) 
Educational background     
  No secondary school qualifications 86.1 1.0 (Ref) 91.5 1.0 (Ref) 
  School certificate/NCEA level 1 or 
above 

93.1 2.19 (1.39-3.44) 94.2 1.17 (.50-2.77) 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
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Table 41 showed that about 80% of those who were not initially aware of this health risk showed 

improved knowledge at wave two. The multivariable logistic regression models showed that none 

of the variables included in the first model predicted whether respondents who did not believe 

that smoking causes mouth and oral cancer at wave one had gained this knowledge at wave two 

(see Table 42). Among those who already showed an understanding of this health risk at wave 

one, people who lived in a more socio-economically deprived area had lower odds of reporting 

maintaining this knowledge at wave two.  

Table 41. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on whether smoking causes mouth and throat cancer (weighted row 
proportions and adjusted 95% confidence intervals) (reduced sample) 

  Wave 2 % (95% CI)  
  No/don’t know Yes Wave 1 Total 

Wave 1 % 
(95% CI) 

No/don’t know 21.4 
(12.9-33.3) 

78.7 
(66.7-87.1) 

9.5 
(6.1-14.5) 

Yes 5.3 
(3.5-7.9) 

94.7 
(92.1-96.5) 

90.5 
(87.5-93.9) 

 Wave 2 Total 6.8 
(4.9-9.3) 

93.2 
(90.7-95.1) 

100.0 

Note: Cells in bold represent participants who did not change their responses across waves. 
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Table 42. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of believing that smoking causes mouth 
and oral cancer at wave 2, stratified by health knowledge from wave 1 

 Model 1: Associations with 
showing an understanding 
of the health risk at wave 2 

among subjects who did 
not understand the health 

risk at wave 1 (reduced 
sample n=75) 

Model 2: Associations with 
maintaining the 

understanding of the health 
risk at wave 2 among 

subjects with an 
understanding of the health 

risk at wave 1 (reduced 
sample, n=660) 

Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 1.57 .41-6.00 .97 .35-2.66 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years .59 .05-6.34 .89 .31-2.56 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 1.49 .41-5.43 1.10 .38-3.21 
  Pacific .90 .09-9.51 .78 .11-5.70 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) .57 .14-2.30 .25 .08-.77 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) .38 .09-1.64 1.35 .38-4.77 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .56 .13-2.47 1.19 .46-3.04 
  Both 1.92 .23-15.97 3.50 .53-23.28 
Educational background     
  No secondary school qualifications 1.00 Ref 1.00 Ref 
  School certificate/NCEA level 1 or 
above 

1.52 .38-6.09 1.17 .49-2.76 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
 

6.7.2.2.3 Poor blood flow leading to loss of toes 

Among the reduced sample, the proportion of those who believed that smoking causes poor blood 

flow leading to loss of toes was significantly increased from 67.7% at wave one to 78.4% at wave 

two (OR = 2.27, 95% CI = 1.74 – .98).  

At both survey waves, educational background was the only socio-demographic and smoking-

related factor that predicted differences in responses (see Table 43). At wave one, those with a 
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qualification had a 1.73 fold increase in odds of knowing this health risk; at wave two, the odds 

were increased to 2.39 for the group with a qualification. 

Table 43. Proportion of respondents (weighted proportions and crude odds ratios with 95% 
CI) who believed that smoking causes poor blood flow leading to loss of toes by socio-
demographic factors at waves 1 and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic 
factor 

Weighted 
% 

Crude odds 
ratio (95% CI) 

Weighted 
% 

Crude odds 
ratio (95% CI) 

Gender     
  Male 64.5 1.0 (Ref) 75.9 1.0 (Ref) 
  Female 71.1 1.33 (.99-1.79) 80.9 1.35 (.84-2.16) 
Age group     
  18-34 years 71.0 1.0 (Ref) 78.3 1.0 (Ref) 
  35+ years 65.8 .79 (.57-1.09) 78.5 1.01 (.61-1.68) 
Ethnicity     
  European/Other 69.7 1.0 (Ref) 79.4 1.0 (Ref) 
  Māori 63.2 .74 (.56-1.01) 75.9 .82 (.51-1.32) 
  Pacific 65.6 .83 (.47-1.45) 77.9 .92 (.33-2.54) 
Neighbourhood deprivation     
  Less deprived (1-8) 69.6 1.0 (Ref) 80.2 1.0 (Ref) 
  More deprived (9-10) 63.6 .76 (.56-1.04) 74.2 .71 (.43-1.18) 
Individual deprivation       
  Less deprived (1-3) 66.6 1.0 (Ref) 80.1 1.0 (Ref) 
  More deprived (4-5) 73.5 1.39 (.97-2.00) 77.0 .61 (.35-1.07) 
Tobacco type     
  Factory-made cigarettes only 66.6 1.0 (Ref) 82.2 1.0 (Ref) 
  RYO only  65.3 .94 (.67-1.32) 75.5 .67 (.40-1.12) 
  Both 66.7 1.00 (.61-1.65) 75.9 .68 (.27-1.70) 
Educational background     
  No secondary school 
qualifications 

60.2 1.0 (Ref) 68.9 1.0 (Ref) 

  School certificate/NCEA 
level 1 or above 

72.3 1.73 (1.28-2.34) 84.1 2.39 (1.48-3.84) 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 
 

Overall, the proportion of respondents who reported knowing that smoking causes poor blood 

flow leading to loss of toes increased significantly from 69.4% to 78.3% (see Table 44). 

Considering individuals’ changes in responses, 64.2% of those who reported not knowing this 

smoking harm at wave one showed improved knowledge at wave two. However, 14.9% of those 

who reported knowing this health harm at wave one answered ‘no’ or ‘don’t know’ to this 

question at wave two. 
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Table 44. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on whether smoking causes poor blood flow leading to loss of toes (weighted 
row proportions and adjusted 95% confidence intervals) (reduced sample) 

  Wave 2 % (95% CI)  
  No/don’t know Yes  Wave 1 Total 

Wave 1 % 
(95% CI) 

No/don’t know 35.8 
(28.3-44.0) 

64.2 
(55.9-71.7) 

30.6 
(24.5-37.8) 

Yes 14.9 
(11.1-19.7) 

85.1 
(80.3-88.9) 

69.4 
(62.6-75.5) 

 Wave 2 Total 21.6 
(17.9-25.9) 

78.4 
(74.1-82.1) 

100.0 

Note: Cells in bold represent participants did not change their responses across waves. 

 

Among those who did not show an understanding of this specific health risk at wave one, the first 

multivariable logistic regression model included in Table 45 showed that educational background 

was the only factor that predicted a change in wave two responses. People with a qualification 

had higher odds of reporting knowing this health risk at wave two. The second model showed 

that none of the socio-demographic and smoking-related factors included in the model predicted 

whether or not those who already reported knowing this health risk at wave one maintained this 

knowledge at wave two.  
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Table 45. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of believing that smoking causes poor 
blood flow leading to loss of toes at wave 2, stratified by health knowledge from wave 1 

 Model 1: Associations 
with showing an 

understanding of the 
health risk at wave 2 

among subjects who did 
not understand the 

health risk at wave 1 
(reduced sample n=270) 

Model 2: Associations with 
maintaining the 

understanding of the 
health risk at wave 2 

among subjects with an 
understanding of the 
health risk at wave 1 

(reduced sample, n=467) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 1.82 .86-3.84 .90 .42-1.94 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years .85 .37-1.92 1.11 .50-2.48 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 1.89 .54-3.03 .71 .33-1.51 
  Pacific .95 .16-5.61 .91 .22-3.82 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) .72 .33-1.58 .89 .36-2.21 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) .55 .23-1.28 .83 .32-2.13 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .72 .33-1.58 .79 .37-1.69 
  Both .66 .18-2.47 .97 .27-3.48 
Educational background     
  No secondary school qualifications 1.00 Ref 1.00 Ref 
  School certificate/NCEA level 1 or 
above 

2.75 1.34-5.61* 1.82 .90-3.70 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statistically significant difference at p<0.01 are marked with an asterisk (*) 

 

6.7.2.2.4 Impotence 

The warning messages on smoking causing impotence were featured in Set B of the GHWs 
– this set of GHWs was not available to the public at the time of wave two surveys. The 
proportion of respondents who believed smoking causes impotence did not change 
significantly over the two survey waves (47.3% at wave 1 and 51.1% at wave 2) (OR = 1.18, 
95% CI = .91 – 1.53).6.7.2.2.5 Strokes 

‘Smoking causes strokes’ was another GHW that was featured in Set B of the 

new GHWs, and therefore significant changes in responses over survey waves 
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were not expected. The proportion of respondents who believed that smoking 

causes strokes did not change significantly over the two survey waves (77.5% 

at wave 1 and 82.7% at wave 2) (OR = 1.32, 95% CI = .97-1.80).6.7.7.3 Control 

question 

The question around smoking causing overweight was 
included in the survey as a control question. At wave one, 
one-third of respondents mistakenly thought that smoking 
causes overweight (33.8%). This was slightly decreased to 
31.8% at wave two, and the relative change was not 
statistically significant (OR = .97, 95% CI = .89 – 1.01). More 
detailed analysis on these measures are included in 
Appendix 12.6.8 Discussion 
It was hypothesised that overall, smokers would be more responsive to the new GHWs than the 

old text-based warnings in terms of their reporting of warning salience, cognitive processing of 

the warning messages and behavioural responses towards warning labels. It was also 

hypothesised that the new GHWs would improve smokers’ knowledge of smoking harms. All 

these hypotheses were supported.  

6.8.1 Summary of results 

Over the two survey waves, statistically significant changes in responses were found across all 

measures, with evidence of increased warning salience, cognitive processing and behavioural 

responses to the warning labels from wave one to wave two. There was also an increased 

proportion of respondents who correctly demonstrated knowledge and beliefs about the three 

health risks depicted in the new GHWs that were implemented during the time wave two was in 

the field. The increase in health knowledge was not a general effect. In fact, health problems that 

were not featured on GHWs at the time of the survey did not have such a knowledge boost.  

The levels of responsiveness to tobacco warning labels (both text-based warnings and GHWs) 

often differed by socio-demographic characteristics and the type of tobacco product smoked. In 

summary, tobacco warning labels in general had more impact (as measured by warning salience, 

cognitive processing and behavioural responses) on smokers who were female, Māori and 

Pacific, younger, lived in a more socio-economically deprived area, as well as smokers who 
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smoked factory-made cigarette exclusively. In terms of health knowledge, smokers who had a 

formal qualification were more likely to report knowledge of the smoking-induced harms 

depicted in the new GHWs, compared with those who did not have a formal qualification. The 

next sections highlight the different patterns in responses observed for text-based warnings and 

the new GHWs. 

6.8.2 Warning salience, cognitive processing and behavioural responses 

Responses collected from the ITC-NZ showed that the old text-based warnings elicited stronger 

warning salience, cognitive and behavioural responses from certain groups of smokers, and the 

implementation of GHWs changed this pattern in some ways. The findings are summarised in 

Table 46 and Table 47, and each independent variable included in the analyses is discussed. It is 

important to note that for both summary tables, differences that did not reach statistical 

significance were excluded. However, there were many examples of odds ratios which were 

borderline statistically significant, and this was possibly due to small numbers in the sub-group 

(e.g., Pacific smokers and people who smoked both tobacco types).  
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Table 46. Summary table of respondents who exhibited higher levels of warning salience, 
cognitive processing and behavioural responses (statistically significant at p<.05) 

Outcome variables Wave 1 – 
responsiveness to text-
based warnings 

Wave2 – 
responsiveness to 
GHWs 

Noticed warning labels (often/ very often) 
 

Female, Māori Māori 

Read or looked closely at warning labels 
(often/ very often) 
 

Pacific Females, Māori, Pacific, 
smoked factory-made 
cigarettes exclusively 
(compared with RYO) 
 

Thought about health risks of smoking 
(somewhat/ a lot) 

Female, more deprived 
(NZDep06), smoked 
factory-made cigarettes 
exclusively (compared with 
RYO) 

Māori, more deprived 
(NZDep06), smoked 
factory-made cigarettes 
exclusively (compared with 
RYO or both) 
 
 

Perceived impact on quitting (somewhat/ a 
lot) 

Pacific, more deprived 
(NZDep06), smoked 
factory-made cigarettes 
exclusively (compared with 
RYO) 
 

Pacific, smoked factory-
made cigarettes exclusively 
(compared with RYO) 

Had forgone a cigarette (once/ a few 
times/ many times) 

Māori, Pacific, more 
deprived (NZDep06) 

Aged 18-34 years, Māori, 
Pacific, more deprived 
(NZDep06), smoked 
factory-made cigarettes 
exclusively (compared with 
RYO) 
 

Warning avoidance (exhibited at least one 
of the four prompted avoidance 
behaviours) 

Pacific, more deprived 
(NZDep06), smoked 
factory-made cigarettes 
exclusively (compared with 
RYO) 

Female, Māori, Pacific, 
more deprived (NZDep06) 
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Table 47. Summary table of respondents who exhibited higher levels of warning salience, 
cognitive processing and behavioural responses at wave 2, stratified by responses at wave 1 
(statistically significant at p<.05) 

Outcome variables Not responsive at 
wave 1 but responsive 
at wave 2 (showed 
improved responses) 

Responsive at both 
waves 1 and 2 
(maintained strong 
responses) 

Noticed warning labels (often/ very often) 
 

Māori Females, European/Other 
(compared with Pacific), 
with no qualification 
 

Read or looked closely at warning labels 
(often/ very often) 
 

Females, Māori Māori, less deprived 
(NZDep06), smoked 
factory-made cigarettes 
exclusively (compared with 
RYO) 
  

Thought about health risks of smoking 
(somewhat/ a lot) 

Māori, factory-made 
cigarettes exclusively 
(compared with RYO) 
 

Smoked factory-made 
cigarettes exclusively 
(compared with both) 
 
 

Perceived impact on quitting (somewhat/ a 
lot) 
 
 

Smoked factory-made 
cigarettes exclusively 
(compared with RYO and 
both) 
 

Pacific, with a qualification 

Had forgone a cigarette (once/ a few 
times/ many times) 
 

Māori, Pacific, smoked 
factory-made cigarettes 
exclusively (compared with 
RYO and both) 
 

- 

Warning avoidance (exhibited at least one 
of the four prompted avoidance 
behaviours) 

Females - 

 

6.8.2.1 Age 

The findings generally supported the hypothesis that was suggested at the outset of the analyses 

that there would be no differences in responses by age. Age differences were not observed in any 

of the outcome variables measured at wave one. At wave two, the only statistically significant 

difference was found in self-reported forgoing behaviours, where smokers who were between 18 

and 34 years old (25%) had higher odds of forgoing a cigarette when compared with their older 

counterparts (16%) (aged 35+ years: OR=0.58, 0.36-0.94). When respondents were stratified by 

their responses at wave one, the likelihood of reporting strong responses to GHWs at wave two 

was similar across age groups. 
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6.8.2.2 Gender 

The hypothesis that females would be more responsive to the new GHWs than males was 

partially supported. At wave one, females (56%) were more likely to report noticing warning 

labels than males (46%) (OR=1.45, 1.09-1.93), while no gender differences were found in the 

other five outcome variables on GHWs responsiveness. At wave two, compared with males, 

females had higher odds of reading or looking closely at warning labels ‘often’ or ‘very often’ 

(48% vs. 36%, OR=1.65, 1.22-2.46) and reported warning avoidance (38% vs. 32%, OR=1.95, 

1.28-2.96).  

Of particular note were the different response patterns among males and females when the 

sample was stratified by their responses at wave one. Gender was a statistically significant factor 

that predicted their responses at wave two. Compared with males, females had higher odds of 

reporting a shift in their responses from low to high (in 2 out of 6 measures, see Table 47), or to 

maintain their strong responses at both survey waves (in 1 measure). 

Overall, the findings provide some evidence that females were more responsive to GHWs, when 

compared with males. 

6.8.2.3 Ethnicity 

The hypothesis of having no ethnic differences in responsiveness to the new GHWs was not 

supported. At both survey waves, Pacific people reported stronger responses towards tobacco 

warning labels than European/Other in four out of six measures. When compared with 

European/Other, Pacific people had higher odds of reading or looking at GHWs (66% vs. 36%, 

OR=3.51, 1.46-8.41), thinking GHWs would make them more likely to quit (66% vs. 26%, 

OR=5.44, 2.24-13.20), forgoing a cigarette because of the GHWs (55% vs. 14%, OR=7.83, 3.32-

18.46) and avoiding GHWs (72% vs. 34%, OR = 5.06, 2.13-12.03). The proportion of Pacific 

people and European/Other that reported strong responses towards GHWs was substantially 

different.  

Different response patterns between Māori and European/Other were also found. At wave one, 

responses collected from Māori and European/Other smokers were not statistically different 

except for two measures. The pattern had changed at wave two, where Māori reported stronger 

responses than European/Other in five out of six measures. Compared with European/Other, 
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Māori were more likely to have noticed GHWs  (79% vs. 67%, OR=1.88, 1.23-2.87), read or 

looked at GHWs (52% vs. 36%, OR=1.93, 1.28-2.91), thought about the health risks of smoking 

(58% vs. 46%, OR=1.63, 1.10-2.41), forgone a cigarette (29% vs. 14%, OR = 2.60, 1.57-4.31) 

and avoided GHWs (48% vs. 34%, OR=1.78, 1.17-2.72),  

Furthermore, when considering the baseline responses collected at wave one, among those who 

reported low salience, cognitive or behavioural responses at wave one, Māori had higher odds of 

reporting strong responses at wave two to tobacco warnings after the implementation of the 

GHWs (4 out of 6 measures). This finding suggested that GHWs were reaching and affecting 

Māori smokers who were otherwise not responsive to text-based warnings. Similarly, when 

considering the baseline responses, GHWs created stronger impacts on Pacific people (compared 

with European/Other). However, possibly due to the small Pacific people in the sample, the 

difference was only statistically significant in two measures.  

GHWs therefore appear to have the potential to reduce ethnic disparities in smoking prevalence 

due their greater impact on Māori and Pacific than European/Other. 

6.8.2.4 Deprivation level 

Two measures of deprivation were included in the analyses: a neighbourhood-based deprivation 

measure (NZDep) and an individual-based deprivation measure (NZiDep). There was no specific 

hypothesis on possible sub-group differences in the effectiveness of GHWs by deprivation level. 

It was found that those who lived in a more socio-economically deprived area were more 

responsive to the old text-based warning labels (in 3 out of 6 measures) and the new GHWs (in 3 

out of 6 measures). Specifically, at wave two, smokers who lived in a more socio-economically 

deprived area had a high likelihood of thinking about the health risks of smoking (58% vs. 48%, 

OR=1.52, 1.02-2.28), forgoing a cigarette (28% vs. 17%, OR=1.90, 1.16-3.10) and avoiding 

GHWs (50% vs. 36%, 1.78, 1.15-2.76). 

While the level of responsiveness to warning labels (both the old text-based warnings and the 

new GHWs) differed by neighbourhood deprivation level, i.e., those who lived in a more socio-

economically deprived area were more responsive, responsiveness did not differ by individual-

based deprivation level. This could mean that the neighbourhood deprivation level measure, the 

NZDep06, was sufficiently accounting for deprivation levels, and therefore the inclusion of an 

individual-based deprivation measure did not provide any additional information to the model. 
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6.8.2.5 Tobacco type 

As the execution of the text-based warning labels on factory-made and loose tobacco packs was 

identical, responses collected from those who smoked different tobacco types were expected to 

be similar at wave one. Contrary to this expectation, when compared with those who smoked 

RYO only, people who smoked factory-made cigarettes exclusively were more responsive to the 

text-based warnings in three measures (out of 6 measures). One plausible explanation for the 

differences found among factory-made cigarettes and RYO smokers at wave one was that the 

way smokers might fold loose tobacco packs could have reduced the visibility of the warning 

labels, as well as produced creases that made the warning labels harder to read.  

The hypothesis that people who smoked factory-made cigarettes exclusively would be more 

responsive to the new GHWs than those who smoked RYO was supported. At wave two, people 

who smoked factory-made cigarettes exclusively were more responsive to the GHWs in four 

measures. The data from ITC-NZ analysis showed that compared with those who smoked 

factory-made cigarettes exclusively, those who smoked RYO exclusively were less likely to read 

or look closely at warning labels (35% vs. 45%, OR=0.64, 0.41-0.99), think about the health risks 

of smoking (42% vs. 58%, OR=0.53, 0.35-0.88), believe the warning labels would make them 

more likely to quit smoking (24% vs. 36%,  OR=0.55, 0.34-0.90) and have forgone a cigarette 

because of the GHWs (12% vs. 23%, : OR=0.48, 0.29-0.80).  

There are broadly two possible explanations for the greater responsiveness of factory-made 

cigarettes smokers to the GHWs: (i) the warnings are more effective on factory-made cigarettes 

packs than loose tobacco packs (e.g. due to folding, less distortion of shape etc.) or (ii) RYO 

smokers have characteristics that make them intrinsically less susceptible to government health 

warnings.  

These can be investigated to some degree in the longitudinal within-person analysis, as changes 

in impact of warnings between the waves could only be due to differences in the warnings, but 

not to differences between individuals. It was found that when respondents were stratified by 

their responses at wave one, those who smoked factory-made cigarettes exclusively had a 

stronger tendency to shift their responses at wave two from low to high in three (out of 6) 

measures, compared with those who smoked RYO exclusively. This finding suggested that the 
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new GHWs created more impact on those who smoked factory-made cigarettes exclusively, when 

compared with those who smoked RYO exclusively.   

While there could be alternative explanations for the differential responses recorded by people 

who smoked different tobacco type, this study provided some support for the hypothesis that the 

elongated and hence visually distorted GHWs on loose tobacco packs had weaker visual impacts, 

and that this was at least partially due to the nature of the warnings on loose tobacco packs or the 

nature of loose tobacco packs. For example, the distorted GHWs on loose tobacco packs might 

have weaker visual impacts, or warning labels on loose tobacco packs might be less prominent 

due to shape, creasing of packs, and how tobacco is taken out/accessed from the pack compared 

with cigarette packs.  

6.8.2.6 Educational background 

Responses assessed at waves one and two did not differ by educational background. Therefore, 

the hypothesis suggesting there was no difference in the responsiveness to GHWs among those 

who had a formal qualification or not was supported.  

6.8.3 Knowledge and beliefs about smoking harms 

Due to the limited space in the questionnaires, this study only assessed the knowledge and beliefs 

about selected health messages from the old and the new warning labels. The range of health 

risks covered in the surveys should allow us to draw inferences on the role warning labels played 

in facilitating knowledge gain. The critical appraisal of previous studies, as discussed in Chapters 

Three and Four, demonstrated the importance of considering the overall tobacco control 

environment when interpreting results from survey studies. The questions used in the ITC-NZ did 

not directly address impacts of on-pack warning labels and it is therefore possible that observed 

knowledge gain may have been driven by other tobacco control activities and initiatives. To help 

with interpretation of the results, the commentary that follows will provide the context of other 

tobacco control efforts that might have contributed to the change in knowledge and beliefs about 

smoking harms.  

Knowledge levels about the two health risks featured in the old text-based warning labels (i.e., 

lung cancer in non-smokers and asthma in children) were around 80% at both survey waves and 

did not change significantly after the implementation of the GHWs. These two particular 
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messages were well-known as the SHS message had been featured on text-based warnings for ten 

years. However, SHS messages had also been promoted between 2003 to 2006 through two high 

coverage mass-media campaigns – ‘Smokefree Homes’ and ‘Smokefree Cars’, so the beliefs and 

knowledge about SHS harms reported by the respondents could not be solely attributed to the old 

text-based warnings. The fact that the overall proportion of respondents who reported knowing 

these smoking harms had been maintained at wave two was encouraging. This might suggest that 

people were able to retain this knowledge and support the inclusion of new warning messages on 

warning labels instead of repeating these well-known messages. 

The surveys also assessed the beliefs and knowledge about three new health messages introduced 

on the GHWs that were only available at wave two of the survey. All three health warnings that 

were included in Set A of the GHWs and assessed in the survey depicted external bodily 

damages: blindness, mouth and throat cancer and gangrene. The proportion of those who reported 

knowing these smoking harms had increased significantly at wave two. This supported the 

hypothesis that the implementation of the new GHWs would increase understanding of specific 

health effects that are associated with smoking. During the time these GHWs were introduced, 

the Ministry of Health commissioned a new mass-media campaign, which was a testimonial 

advertisement that featured a real ex-smoker called Adrian who was diagnosed with terminal oral 

cancer. An image of the new GHWs appeared at the end frame of the advertisements to directly 

link the campaign to the new warning labels requirement. This campaign was launched in June 

2008, before the reduced sample completed their wave two interviews. Therefore, the increase in 

the proportion of respondents who believed that smoking causes mouth and throat cancer could 

not be solely attributed to the new GHWs. However, the awareness of this health risk was already 

exceptionally high at wave one (90.7%). 

Although blindness was not featured in any of the old text-based warnings, a similar message had 

been communicated through a mass-media campaign as part of the ‘Every Cigarette is Doing you 

Damage’ campaign. This campaign used a fear-evoking approach and used animation to 

graphically depict how tobacco smoking damaged a retina which then caused blindness. This 

advertisement was launched in 2004, four years prior to the implementation of the GHWs and 

before data collection for both waves of the survey. Therefore, this campaign was highly unlikely 

to have impacted on any changes observed between waves 1 and 2, and the significant increase in 
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the proportion who believed that smoking causes blindness (increased from 38.9% to 65.8%) was 

most likely due to the implementation of GHWs.  

The health messages on impotence and strokes were only communicated in the second set of the 

new GHWs, and these warning labels had not been released during wave two fieldwork. As 

hypothesised, the proportion of respondents who reported knowing these two health risks had not 

changed over time. The absence of a general increase of knowledge of all health risks suggested 

that specific health messages do have a specific impact. This reinforced the importance of having 

a range of warning messages to expand people’s knowledge about the various health effects of 

smoking.  

The proportion of respondents who reported knowing smoking causes overweight (the control 

question) did not change between survey waves. This provided some evidence that the 

respondents were not prone to social desirability bias and they were not being primed to answer 

‘yes’ to all knowledge-based questions at wave two. However, due to cultural differences, it is 

possible that Māori and Pacific respondents might be more prone to social desirability bias. At 

both survey waves, Māori and Pacific people were more likely to think that smoking causes 

overweight, although the differences between Pacific people and European/Other at wave two did 

not reach statistical significance. If Māori and Pacific people were in fact more prone to social 

desirability bias, this may partly explain why Māori and Pacific people also tended to report 

stronger responses to the other measures that assessed warning effectiveness such as warning 

salience.    

Sub-group differences in health knowledge are summarised in Table 48 and Table 49, and 

findings are discussed for each independent variable. 
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Table 48. Summary table of respondents who exhibited higher levels of health knowledge, 
by survey wave (statistically significant at p<.05) 

Outcome variables Wave 1 Wave2 
SHS causes lung cancer in non-
smokers a 

Aged 18-34 years, with a 
qualification 

Aged 18-34 years, with a 
qualification 
 

SHS causes asthma in children a Aged 18-34 years, more deprived 
(NZiDep) 
 

Aged 18-34 years 

Smoking causes blindness b Aged 18-34 years, Pacific, more 
deprived (NZiDep) 
 

Aged 18-34 years, with a 
qualification 

Smoking causes mouth or 
throat cancer b 

Aged 18-34 years, with a 
qualification 

Less deprived (NZDep06) 
 
 

Smoking causes reductions in 
peripheral circulation leading to 
loss of toes b 

 

With a qualification 
 

With a qualification 

Smoking causes impotence c With a qualification Male, less deprived (NZiDep), 
smoked factory-made cigarettes 
only (compared with RYO only), 
with a qualification 
 

Smoking causes strokes c Less deprived (NZDep06), with a 
qualification 
 

Aged 18-34 years, with a 
qualification 

Smoking causes overweight d Māori, Pacific, more deprived 
(NZDep06) 

Māori 

a warning messages featured in the old text-based warnings only 

b warning messages featured in the new GHWs only, and had been released during the time wave 2 was in the field 

c warning messages featured in the new GHWs only, and had not been released during the time wave 2 was in the field 

d the control question (not factually correct) 
  



 
181 

 

Table 49. Summary table of respondents who exhibited higher levels of health knowledge at 
wave 2, stratified by responses at wave 1 (statistically significant at p<.05) 

Knowledge and belief about smoking harms 
(answered ‘yes’) 

Did not show an 
understanding of the 
health risk at wave 1, 
but reported an 
understanding at 
wave 2 (showed 
knowledge gain) 

Showed an 
understanding of 
the health risk at 
both waves 1 and 
2 (maintained 
knowledge) 

Smoking causes blindness 
 

- - 

Smoking causes mouth or throat cancer - Less deprived 
(NZDep06) 
 

Smoking causes reductions in peripheral circulation 
leading to loss of toes 

With a qualification - 

 

6.8.3.1 Age 

Overall, smokers from the younger age group (18-34 years) were more likely to report knowing 

about the smoking harms depicted in Set A of the GHWs. Specifically, age-related differences in 

knowledge were found in two out of three measures at wave one (blindness and mouth/throat 

cancer), but only in one measure at wave two (blindness). After the implementation of GHWs, 

young smokers had higher odds of knowing smoking causes blindness (71% vs. 62%. 

6.8.3.2 Gender  

There was no evidence to suggest that gender predicted health knowledge. However, it is 

important to point out that none of the health messages that were featured in set A of the GHWs 

and assessed in the surveys were gender specific. Previous research has shown that people might 

be more responsive to health messages that were perceived as personally relevant. For example, 

one study showed that females had a better recall of the message about smoking during 

pregnancy than males (Crespo et al., 2007). However, the current study did not provide an 

opportunity to assess the impacts of personal relevance (by gender) of a message on health 

knowledge. While respondents were asked about their knowledge around smoking causes 

impotence, the warning message around impotence was only released after the wave two 

fieldwork. Therefore, the current analysis could not assess the impact of the new GHWs on 

improving people’s knowing of this gender-specific health risk. 
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6.8.3.3 Ethnicity 

Overall, health knowledge did not differ by ethnicity. The only statistically significant difference 

was between Pacific and European/Other respondents at wave one, where Pacific people were 

more likely to report knowing that smoking causes blindness (55% vs. 39%). Responses at wave 

two did not differ by ethnicity. This might suggest that the new GHWs did not relatively benefit 

Māori and Pacific people, the priority groups in tobacco control. 

6.8.3.4 Deprivation level  

Differences by neighbourhood and individual-based deprivation level were found, but the pattern 

was inconsistent. At wave one, those who were more deprived had higher odds of reporting 

knowing smoking causes blindness (51% vs. 39%). However, at wave two, those who were less 

deprived had an increased tendency of reporting knowing smoking causes mouth or throat cancer 

(95% vs. 88%.  It appears that the relationship between deprivation level and health knowledge is 

inconclusive. 

6.8.3.5 Tobacco type 

There was no evidence to suggest that the choice of tobacco type predicted health knowledge at 

either survey waves.  

6.8.3.6 Educational background 

At both survey waves, respondents who had a formal qualification had an increased tendency to 

report knowing about the health risks depicted in Set A of the GHWs. Specifically, after the 

implementation of GHWs, those with a qualification had greater odds of knowing smoking 

causes blindness (70% vs. 59%) and gangrene (84% vs. 69%).  

It also appeared that educational background predicted whether or not a respondent would switch 

from not knowing that smoking causes gangrene at wave one, to reporting knowing about this 

health risk wave at wave two. 
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6.8.4 Strengths and limitations 

This study has a number of strengths. First, the ITC-NZ is the only population-based survey 

conducted in New Zealand that covered a broad range of measures that could be used to assess 

the responsiveness to the new GHWs. Therefore, this is the first study that allowed an in-depth 

analysis of the effectiveness of the New Zealand GHWs. Second, the study had a robust 

methodology that followed a cohort of smokers through the implementation of the new GHWs. 

Third, the study addressed a number of knowledge gaps identified in Chapter Four, as the 

analysis included an investigation of a wide range of socio-demographic and smoking-related 

variables to compare their effects on responsiveness to GHWs. The findings of the study 

therefore extended the current knowledge on the effectiveness of GHWs based on previous 

research. 

However, the methodology design of the study also had a number of limitations. Responses 

collected in this study were self-reported and were not externally verified and therefore, could not 

be checked for accuracy. While self-report survey is a commonly used methodology, it is 

associated with a number of common biases. A number of causes may contribute to errors in self-

reported data, including recall errors and dishonest responses due to social desirability bias. The 

implications of these biases are discussed next. 

Recall errors refer to the respondents failing to provide an accurate account of a past event or 

events retrospectively. In the study, respondents were asked to report on the level of engagement 

they had with tobacco warning labels in the past 30 days. The size of recall errors is likely to be 

small as the questions referred to a recent time period. In addition, there is no reason to believe 

that recall error should change between survey waves, so it should not introduce bias in the 

comparisons of waves one and two responses. 

Another potential problem that might affect the accuracy of the data is yea-saying bias. Yea-

saying bias refers to respondents having a tendency to answer questions affirmatively. The 

inclusion of a control question in the health knowledge section of the questionnaire helped to 

identify yea-saying bias in the survey and assess its impact on the results. A respondent is more 

likely to be affected by the yea-saying bias if he or she answered the control question 

affirmatively. About one-third of the reduced sample answered the control question affirmatively, 

with Māori and Pacific people being more likely to do so than European/Other. To adjust for the 

potential yea-saying bias in the survey, a conservative approach would be to subtract the 
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percentage of respondents who answered ‘yes’ to all health knowledge questions by about 30%. 

However, not all of the respondents who answered the control question affirmatively might be 

affected by the yea-saying bias. Their responses might reflect a genuine misunderstanding of the 

relationship between smoking and being overweight. It is difficult to know the proportion of 

respondents who were affected by yea-saying bias versus those who had an incorrect belief. 

There could be other reporting biases that might affect the accuracy of this self-reported data. 

However, as both survey waves used the same sample and data collection approaches any errors 

are unlikely to result in systematic differences between the two survey waves (Hammond, Fong, 

McDonald, Brown, & Cameron, 2006). 

The low response rate to the ITC-NZ may also raise concerns about the representativeness of the 

sample. However, the weighting approach used in this analysis aimed to provide appropriate 

adjustments to take into account selection bias and non-response bias.  

While the study captured a wide range of responses that could be elicited by tobacco warning 

labels, the questionnaire did not contain any question that would assess the direct impact of 

tobacco warning labels on quitting. Actual quit attempt is an important outcome in tobacco 

control efforts and should be included in future analysis of the effectiveness of GHWs. In 

addition, possible interactions were not examined in multi-variable tests, and could be seen as a 

limitation of the study.An important weakness of this study is the short length of follow-up. The 

follow-up interviews occurred shortly after the introduction of the new GHWs. The follow-up 

interviews captured the initial impacts of the new GHWs, but it is possible that the effects of 

GHWs rapidly wear off and this change in responses was not captured in this study. The 

methodology design of this study would have been further strengthened with another follow-up 

survey. A third survey wave would allow tracking of the impacts of GHWs after the full sets of 

14 GHWs had been released, and identification of any early signs of wear-out effects. 

Unfortunately, due to the cost of running another survey wave, this option was not feasible at the 

time. 

6.9 Conclusions 
This chapter provides a detailed account of the methodology design of the ITC-NZ study, and 

presents findings on the impacts of tobacco warning labels before and after the implementation of 

the new GHWs. The findings from the ITC-NZ study provided strong evidence for the benefits of 
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replacing the old text-based warnings with the new GHWs. Compared to the old warnings, the 

new GHWs were more effective in gaining attention, increasing the extent to which people 

thought about the health risks of smoking and believed that warning labels would increase their 

likelihood of quitting. The new GHWs also increased forgoing behaviours and warning 

avoidance. Last but not least, the new GHWs improved the understanding of specific health risks 

that are caused by smoking.  

Considering the differential impacts GHWs had on smokers of different socio-demographic 

characteristics, the new GHWs had particularly strong impacts on Māori, Pacific people and 

those living in more socio-economically deprived areas. These groups of smokers were more 

responsive to the GHWs, as shown by their reporting higher warning salience, cognitive 

processing and behavioural responses than European/Other and those living in less socio-

economically deprived areas. However, knowledge of smoking harms did not differ by ethnicity 

or deprivation level. Instead, younger respondents and those with a qualification tended to be 

more knowledgeable about smoking harms at both survey waves.  

Another important finding was the stronger impact of GHWs reported by those who smoked 

factory-made cigarettes exclusively. This finding suggested that GHWs printed on loose tobacco 

packs were less effective than those printed on tailor-made cigarette packets. Key learning 

identified from this study will be discussed in greater detail in Chapter Nine in conjunction with 

findings gathered from the two studies discussed in the following two chapters. 
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Chapter 7 Study Three: Observations of smokers’ avoidance 
behaviours towards graphic health warnings 

7.1 Introduction 
Previous research that investigated warning avoidance towards tobacco GHWs operationally 

defined ‘warning avoidance’ as a range of activities that smokers undertook to reduce their 

exposure to GHWs. The specific avoidance behaviours assessed were different between surveys 

because researchers used different classifications. Behaviours generally included smokers 

covering up the warning labels, keeping the packs out of sight, using a cigarette case or some 

other packs (e.g., an old cigarette packet that contained text-based warnings only), and not buying 

packs featuring particular warning labels (Borland, Wilson et al., 2009; Borland, Yong et al., 

2009; Environics Research Group, 2005; Hammond, McDonald, Fong, Brown, & Cameron, 

2004).  

Considering the papers reviewed in Chapter Three, all of the studies that had assessed avoidance 

towards GHWs used a retrospective self-report measure (Borland, Wilson et al., 2009; Borland, 

Yong et al., 2009; Hammond et al., 2004; Shanahan & Elliott, 2009). These studies showed that 

avoidance behaviours towards GHWs were common and these behaviours sustained for a long 

period of time. For example, in Canada, over one-third of smokers still reported avoiding GHWs 

nine months after they were first introduced. In another study conducted in Australia, 27% and 

24% of current smokers and recent quitters reported they had concealed or avoided buying packs 

with particular warning labels since GHWs were implemented two years ago (Shanahan & 

Elliott, 2009). Among those who had ever avoided GHWs, 30% still avoided GHWs all the time 

and 28% said they did it sometimes two years after implementation (Shanahan & Elliott, 2009). 

In a study that compared the impact of GHWs against text-based warnings, the proportion of 

respondents who reported avoiding warning labels in the past month was higher after the 

implementation of GHWs, suggesting that GHWs elicited stronger avoidant response (Borland, 

Wilson et al., 2009).  

The analysis of the ITC-NZ study described in the previous chapter also found a stronger impact 

of GHWs in eliciting warning avoidance, when compared with the old text-based warnings. The 

exhibition of warning avoidance towards GHWs was particularly prevalent in female smokers, 

Māori and Pacific people, and those who lived in a more deprived neighbourhood area. 
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Previous studies that assessed the predictive power of warning avoidance on subsequent quit 

attempts and quit success showed that while warning avoidance did not predict quit success, it 

predicted quit attempts in a subsequent survey wave (Borland, Yong et al., 2009). Warning 

avoidance could be an indicator of an underlying process that smokers undergo to relieve the 

cognitive dissonance between their knowledge of smoking harms and their smoking behaviours. 

For some smokers, the pressure was strong enough to motivate them to make a quit attempt. 

Two qualitative studies have provided further explanations for why smokers avoided GHWs. It 

appeared that avoidance behaviours may be due to the confrontational and threatening nature of 

the visual images, and may also be related to social embarrassment caused by being associated 

with the gruesome images featuring on GHWs (Createc + Market Studies, 2003; Elliott and 

Shanahan Research, 2003). It has been strongly and repeatedly established in the research around 

tobacco branding that cigarettes packs have been used by tobacco companies to establish a 

desirable personality and identity that their target consumers want to be associated with 

(Dewhirst & Davis, 2005; Donovan, Jancey, & Jones, 2002; Grant, Hassan, Hastings, 

Mackintosh, & Eadie, 2007; Scheffels, 2008). A study on plain packaging showed that the 

removal of branding elements from cigarette packets reduced the positive attributes of tobacco 

brands (Wakefield, German, & Durkin, 2008). From the qualitative research on the effectiveness 

of GHWs, it appeared that the GHWs worked as a ‘reverse marketing’ and  created negative 

connotations that meant smokers felt it less desirable to be associated with the packages. 

While a number of research studies had investigated the impacts GHWs have on warning 

avoidance, all of the previous studies relied on the same methodological approach, that is, they 

asked respondents to retrospectively self-report their avoidance behaviours during a specific time 

period in the past (Borland, Wilson et al., 2009; Borland, Yong et al., 2009; Environics Research 

Group, 2005; Hammond et al., 2004; Shanahan & Elliott, 2009). Retrospective self-report 

measures are subjective and may be associated with response bias. The accuracy of such measure 

depends on the respondent’s ability and willingness to report accurately (Selltiz, Jahoda, Deutsch, 

& Cook, 1959). The ITC-NZ study collected retrospective self-report data from a large sample of 

smokers on warning avoidance, and provided useful information around the audience that GHWs 

were more impactful to. The study reported in this chapter used a different methodological 

approach. It was an observational study that collected data on actual, observable behaviours. 

While both methodological approaches have pros and cons, they complement each other with the 
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observational study acting to validate the data in self-reports, as it would not be subject to 

potential subjective bias in recall. 

More specifically, this study compared the degree to which smokers avoided keeping on-pack 

warning labels in sight when smoking in public places before, during and after the phase-in of the 

new GHWs. If GHWs were having a greater impact on smokers in comparison to text-based 

warnings, more smokers would display avoidance behaviours towards GHWs than the old text-

based warnings. Therefore, it is hypothesised that the frequency of avoidance behaviours would 

increase significantly as GHWs were progressively phrased in. 

7.2 Methodology 

7.2.1 Sample 

This study used a convenience sampling method due to practicality and resource constraints. The 

sample was made up of smokers smoking in an outdoor area of a pre-defined list of food and 

beverage outlets in Wellington city centre. The area was selected because there was a high 

density of outdoor food and drink areas. All eligible outdoor areas within the defined area were 

included. Data were only collected during day time (between 12pm and 6pm) to reduce data 

collection errors caused by reduced visibility at night. Outdoor areas were defined as areas that 

were not ‘completely or substantially enclosed’, that is consistent with the definition used in the 

Smoke-free Environments Act. As data were collected covertly, only premises with easy public 

access to their outdoor areas (i.e., on or by pedestrian roads) were included in the sample.  

Each outlet was visited multiple times on multiple days during each data collection period. To 

ensure data collection occurred systemically, a list of food and beverage outlets included in the 

sample was used to guide the route (see Appendix 13). The list included a total of 46 food and 

beverage outlets. About half of the premises were cafés (n=27) and the remaining were bars and 

restaurants (n=15), bars (n=2) and fast food outlets (n=2). The size of the outdoor area at these 

premises varied. Most premises had between one to five tables (n=28) and some had a medium- 

(6-10 tables, n=13) or a large-sized outdoor seating area (at least 11 tables, n=5).  

Each data collection period included over 240 smokers. Demographic information of smokers 

observed was not recorded. The range of premises included in the sample should capture smokers 
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of a range of socio-economic and demographic characteristics. However, the sample is not 

claimed to be representative of the New Zealand smokers population. 

7.2.2 Procedure 

The methodology used in the study was unprecedented. To trial the data collection protocol and 

recording sheet, a pilot study with 50 smokers was conducted. This resulted in some minor 

changes to the recording sheet to improve efficiency in data collection. As the problems 

encountered during the pilot were related to efficiency, not data quality, the data collected during 

the pilot were included in wave one. 

Data collection occurred on Saturdays, Sundays and public holidays because there would be more 

patrons around for observation. At each day of data collection, I visited the premises in the same 

order on the pre-defined list, and used a recording sheet to systematically record observations. 

This included the date and time of the observations, the number of tables occupied and the 

number of people who were or were not smoking at the time (see Appendix 14). Specific 

avoidance behaviours observed were whether smokers: 1) put their packet out of sight after 

retrieving a cigarette, 2) used a sleeve/tin/pouch or squashed empty packet to obscure GHWs, or 

3) covered up the entire or part of the pack when the pack was sitting on a surface such as a 

bench. This list of avoidant behaviours was generated during the pilot study. For packets that 

were sitting on a surface, the face of packets that was facing upwards was recorded. While it is 

expected that it is more common for smokers to have the front-of-pack facing up for easier access 

to a cigarette, it was hypothesised that if avoidance is increased by GHWs, then as the larger 

GHWs appear on the back-of-pack the tendency to display packs face up would be increased . 

Data collection continued until at least 240 smokers were observed at each data wave. During 

observations, I also noted if the packets contained the old text-based warnings or the new GHWs, 

therefore the avoidance behaviours observed can also be directly associated with the warning 

type. 

To help with the interpretation of results, contextual information such as the type of tobacco 

smoked (factory-made or roll-your-own cigarettes) and the items smokers used to obscure their 

packets were noted. Smokers were observed in the naturalistic setting covertly. However, three 

people (smokers and non-smokers) approached me for more information. In those situations, I 

explained that the data were collected for a course at university level and the study was around 

smoking. The presence of an observer should have minimal impacts on the observants’ 
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behaviours, as it was very unlikely that they realise their warning avoidance behaviours were 

being observed.  

Data quality was checked at wave three by having a second observer collect the data with me 

concurrently but independently. Prior to data collection, the second observer was briefed on the 

overall objective of the study and the data collection protocol. During briefing, I also 

demonstrated how to record data on the recording sheet. After the fieldwork, the written records 

independently produced by myself and the second observer were compared to check inter-rater 

reliability. Nine criteria were established and checked. Consistency was between 80-93%, 

averaged at 88%. Data collected by the second observer were not included in any of the analysis 

since the data are repetitive. Inter-rater reliability was not particularly high, reflecting a general 

limitation of observational study in obtaining accurate records. 

Data collection was undertaken during four specific time periods to capture smokers’ avoidance 

behaviours towards tobacco on-pack warning labels before, during and after the official phase-in 

period of the new GHWs. A baseline measure was established at wave one, the month before the 

official implementation date of GHWs (February 2008). The surveillance data reported in 

Chapter Five showed that only 4% of packets at retail outlets in the Wellington sample contained 

GHWs. The second wave of data collection happened in April and May 2008, a time when the 

proportion of packs sold in retail outlets and featuring GHWs increased rapidly. The proportion 

of packs observed in the Wellington sample that contained new GHWs increased from 4% in 

April to 75% in May, according to the findings of the surveillance study. The final two data 

waves occurred after the full implementation of GHWs, in September/October 2008 and 

February/March 2009.  

Formal ethical approval for this research was obtained from the Department of Public Health, 

University of Otago, Wellington. 

7.3 Statistical analyses 
Among the range of information collected during the observations, key variables for statistical 

analyses were the proportion of smokers exhibiting any of the three specific avoidance 

behaviours towards cigarette packets as noted in the previous section. Some smokers were 

excluded from the analysis: those whose cigarettes or tobacco packets were not visible to the 

observer or those who had squashed their finished packets.  
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The former group of smokers was excluded as it was not possible to establish whether they  

owned a packet (n=225). It is plausible that at least some of these smokers had returned their 

packets into their bags or pockets after lighting up, but the avoidance behaviour occurred before 

the observation started. Therefore, this conservative way of data handling might result in an 

under-estimate of the real prevalence of this particular avoidance behaviour and the overall 

prevalence of warning avoidance. The latter group of smokers was excluded from the analysis, as 

it was uncertain whether the behaviour of squashing a finished pack was relating to warning 

avoidance and it only consisted of a small number of observants (n=4).  

After excluding some observants as discussed above, the sample size for analysis was reduced to 

204, 196, 193 and 176 at each time period (see Table 50). For convenience, the four data waves 

are referred to as W1, W2, W3 and W4 in all tables presented in this chapter. 

Table 50. High-level classifications of observants in relation to the visibility of their 
cigarettes or tobacco packs, by data wave 

 W1 
(n=261) 

W2 
(n=247) 

W3 
(n=247) 

W4 
(n=243) 

 n % n % n % n % 
Included in analysis         
No avoidance behaviours 
observed 144 55.2 129 52.2 133 53.8 88 36.2 
Avoidance behaviours observed 60 23.0 67 27.1 60 24.3 88 36.2 
 
Excluded from analysis         
Packs not visible to observer 55 21.1 51 20.6 53 21.5 66 27.2 
Finished packs squashed 2 0.8 0 0.0 1 0.4 1 0.4 

The dataset was analysed in a number of ways. First, the study explored changes in the 

prevalence of warning avoidance behaviours at different data waves. The analyses compared 

warning avoidance measured before the implementation of GHWs against behaviours observed 

during the phase-in period, and after GHWs had been fully implemented. The wave one/wave 

two comparison captured the initial change of behaviours when exposure to GHWs was 

becoming more regular. The wave one/wave three and wave one/wave four comparisons assessed 

the differences in the frequencies of avoidance behaviours exhibited towards text-based warnings 

and GHWs at the time when packs with the old text-based warnings were no longer available for 

sale. The wave one/wave four comparison also took into account possible seasonal effects, as 

wave four occurred exactly a year after wave one.  
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Second, the data was analysed separately for different packet types. This analysis built upon the 

evidence gathered from the ITC-NZ analysis (see Chapter Six) that suggests GHWs printed on 

factory-made cigarette packets might create greater impacts on smokers when compared with 

those printed on loose tobacco packs. This study continued to test the assumption that warning 

labels printed on factory-made cigarette packets and loose tobacco pack had different levels of 

impacts on smokers. 

Last but not least, an analysis was also carried out to compare the exposure of different sides of 

cigarette/tobacco packets. The current GHWs legislations in New Zealand require much smaller 

GHWs on the front of a pack (30%) than the back of a pack (90%). However, strong research 

evidence has suggested that the bigger the warning labels the stronger visual effect it has on 

smokers and stronger cognitive and behavioural responses among smokers. This conclusion held 

true irrespective of the type of tobacco warnings (text-based or containing visual images) (ITC 

Project, 2012). 

OpenEpi, an online open-access software for epidemiologic statistics was used to undertake 

statistical analyses (Dean, Sullivan, & Soe, 2010). Changes in responses between waves were 

compared using odd ratios (ORs), and confidence interval (CI) set at 95% level.  

7.4 Results 
The frequency of the exhibition of warning behaviours at each data wave is summarised in Table 

51. At wave one, almost 30% of smokers exhibited any one of the three avoidance behaviours 

and a similar level of avoidance was sustained between wave one and waves two and three. It 

appeared that most changes occurred at wave four, where the prevalence of avoidance behaviours 

increased to 50%. Among the three avoidance behaviours observed, covering the packets with 

another object such as a lighter, a cellphone or a wallet was the most common. During waves 

one, two and three, only about 14% of smokers exhibited this behaviour. This was significantly 

increased to 30% at wave four. 
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Table 51. The proportion of smokers exhibiting avoidance behaviours by data wave, and 
the change in the proportion over survey wave (wave 1 = referent) 

 
 W1  

(n=204) 
 

W2 
(n=196) 

 

W3 
(n=193) 

 

W4 
(n=176) 

 
 % % OR 

(vs W1) 
% OR 

(vs W1) 
% OR 

(vs W1) 
Kept in bags/pockets 13.2 14.8 1.20 

(.74-1.93) 
14.0 1.06 

(.64-1.74) 
16.5 1.25 

(.77-2.02) 
Obscured by other 
objects 

13.7 13.3 .96 
(.54-1.71) 

15.5 1.16 
(.66-2.02) 

30.1 2.71 
(1.62-4.52) 

Use of a sleeve/ tin/ 
pouch 

2.5 6.1 2.60 
(.90-7.51) 

1.6 .63 
(.15-2.67) 

3.4 1.41 
(.42-4.68) 

Total avoidance 
behaviours 

29.4 34.2 1.25 
(.82-1.90) 

31.1 1.08 
(.71-1.66) 

50.0 2.40 
(1.57-3.66) 

Note: Statistical significant differences at 95% CI are highlighted in bold 

 

As noted previously, data were then analysed separately by tobacco type. Tobacco products that 

were kept in a sleeve, a tin or a pouch were excluded from this secondary analysis because 

product type could not be easily identified in some cases. It was found that among the observants 

who smoked factory-made cigarettes, there was an increased tendency to obscure cigarette 

packets after GHWs were officially introduced (see Table 52). The odds of smokers obscuring 

cigarettes packets at waves two, three and four, were statistically signifincatly higher than that at 

wave one. The difference in the rate of total avoidance behaviours was only statistically 

significant between wave one and wave four.   

Table 52. The proportion of smokers exhibiting avoidance behaviours by data wave, and 
the change in the proportion over survey wave (wave 1 = referent), manufactured cigarette 
packets only 

 W1  
(n=160) 

 

W2 
(n=77) 

 

W3 
(n=133) 

 

W4 
(n=121) 

 
 % % OR 

(vs W1) 
% OR 

(vs W1) 
% OR 

(vs W1) 
Kept in bags/pockets 15.0 1.3 .07 

(.01-.56) 
12.0 .77 

(.39-1.53) 
18.2 1.26 

(.67-2.37) 
Obscured by other 
objects 

10.0 24.7 2.95 
(1.42-6.13) 

21.8 2.51 
(1.30-4.86) 

32.2 4.28 
(2.25-8.13) 

Total avoidance 
behaviours 

25.0 26.0 1.05 
(.56-1.96) 

33.8 1.53 
(.92-2.55) 

50.4 3.05 
(1.84-5.05) 



 
194 

 

In this sample, the number of observants who smoked RYO was small. The small sample size 

(n=19-45 per survey wave) meant that the statistical tests might not be sensitive enough to detect 

meaningful differences that existed across time. Table 53 shows that total avoidance behaviours 

increased from 3% at wave one to 19% at wave four. The proportion of smokers who kept their 

loose tobacco packs in their bags or pockets had increased from 3% at wave one to between 7-

16% at later waves. However, the differences were not statistically significant.  The table also 

showed that it was only at wave four whereby smokers were found to obsure their packets by 

other objects and the prevalence was high at 24%. However, a statistical test could not be 

computed because the prevalence was zero at the referent time point. 

Table 53. The proportion of smokers exhibiting avoidance behaviours by data wave, and 
the change in the proportion over survey wave (wave 1 = referent), loose tobacco packs only 

 W1  
(n=29) 

 

W2 
(n=19) 

 

W3 
(n=44) 

 

W4 
(n=45) 

 
 % % OR 

(vs W1) 
% OR 

(vs W1) 
% OR 

(vs W1) 
Kept in bags/pockets 3.4 10.5 3.29 

(.28-39.13) 
6.8 2.05 

(.20-20.71) 
15.6 5.16 

(.60-44.34) 
Obscured by other 
objects 

0.0 0.0 n/c 
 

0.0 n/c 
 

24.4 n/c 
 

Total avoidance 
behaviours 

3.4 10.5 3.29 
(.28-39.13) 

6.8 2.05 
(.20-20.71) 

40.0 18.67 (2.33-
149.70) 

Note: Statistical significant differences at 95% CI are highlighted in bold 
n/c = the comparison could not be statistically compared due to the zero incidence measured at wave 1. 

 

To help understand the common practice for smokers to display their packets in public places, 

Table 54 shows the proportion of packets with the front, back or side-of-packs facing upwards. 

Some of the loose tobacco packs observed were opened up flat on the bench. It was found that 

about 90% of smokers who displayed their packets on a surface had the front-of-pack facing 

upwards.  At wave three, significantly more smokers had the back-of-pack facing upwards 

(changed from 5% at wave 1 to 12%). This declined to 6% at wave four. 
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Table 54. The proportion of smokers displaying different faces of tobacco packet on a 
surface at each data wave, and the change in the proportion over survey wave (wave 1 = 
referent) 

 W1 
(n=172) 

W2 (n=153) W3 (n=163) W4 (n=141) 

 % % OR 
(vs W1) 

% OR 
(vs W1) 

% OR 
(vs W1) 

Front-of-pack 91.9 90.9 .88  
(.41-1.91) 

87.7 .63 
 (.31-1.30) 

92.2 1.05 
 (.46-2.39) 

Back-of-pack 4.7 5.2 1.13 
 (.41-3.09) 

11.67 2.71  
(1.15-6.37) 

5.7 1.23  
(.45-3.37) 

Side-of-pack 2.9 1.3 .44 
 (.08-2.31) 

0.6 .21  
(.02-1.78) 

0.7 .24  
(.03-2.07) 

Packaging laid flat 0.6 2.6 4.59  
(.51-41.5) 

0.0 - 1.4 2.46  
(.22-27.4) 

Note: Statistical significant differences at 95% CI are highlighted in bold 

 

7.5 Discussion 
The hypothesis that there would be an increase in the frequency of avoidance behaviours as the 

new GHWs were progressively phrased in was partially supported. There was a statistically 

significant increase in total avoidance behaviours between waves one and four. These two data 

waves were a year part, with wave four occurring when the new GHWs had been fully 

implemented for five to six months. When considering the three avoidance behaviours separately, 

a statistically significant change between waves one and four occurred only in the frequency in 

which smokers obscured their packets by putting another object on top of their cigarette packets. 

However, this observational study did not find an increase in the frequency of avoidance 

behaviours during the phase-in period and the first two months when GHWs came into full force, 

when compared to the baseline measure assessed when 96% of packets at retail displays 

contained old text-based warnings (as established in Study One).  

The lack of change in the frequency of avoidance behaviours between wave one and the two 

subsequent waves was not in line with the hypothesis. Rather than seeing an immediate change in 

smokers’ responses towards tobacco on-pack warnings at wave two as originally hypothesised, 

smokers were only more likely to avoid GHWs when the new warnings had been in full force for 

almost half a year. A subsequent check on pack information collected during the observations 

showed that 98% and 96% of packs observed at waves three and four contained GHWs. That 
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meant the lower proportion of avoidance behaviours observed at wave three, compared to wave 

four, could not be due to a higher number of old packets being utilised at wave three.  

One possible explanation for the increased avoidance behaviours observed at wave four is that 

GHWs were slowly creating ‘tensions’ in smokers. After being engaged with and thinking about 

the warning messages for some months, smokers began to take action and avoid seeing GHWs 

through a range of strategies. If this assumption is correct, that would suggest GHWs are a good 

vehicle to deliver health messages because they have high exposure to smokers and are able to 

deliver consistent anti-tobacco messages to people repeatedly.  

This is probably the first study that has investigated and found evidence for a latent effect in 

GHWs in eliciting warning avoidance. Among the studies that were reviewed in Chapter Three, 

the investigators either had not collected or analysed avoidance responses that were compiled at 

different times during the early implementation of GHWs. Future studies are required to further 

build the evidence that was established by the current study. For example, the ITC-NZ dataset 

may be re-analysed for this purpose, as data collection for the wave two interviews spanned a ten-

month period from April 2008 to January 2009. This covered most of the phase-in period of the 

new GHWs (which started in March 2008), and continued through to when GHWs had been in 

full force for five months. In future analyses, investigators may segment wave two responses by 

time, and compare the level of self-reported avoidance behaviours in different time periods.  

According to the data collected from this observational study, the strategy that was most 

commonly used by smokers to reduce the visibility of GHWs was to obscure the entire or part of 

the packets using another object. This was a convenient way to temporarily reduce the visibility 

of GHWs. This was also probably an obscure way for smokers to show resistance to GHWs when 

they were socialising with their peers or family. 

From the data, it appeared that the use of a pouch, tin, case or sleeve was not common in New 

Zealand. In some places overseas, there are records of tobacco companies releasing 

complimentary sleeves or other accessories for purchase to help smokers covering up GHWs 

(Lian, 2010; Simpson, 2006). In New Zealand, although there was no systematic research on their 

availability, this product was not noticed at the tobacco display during data collection for the 

surveillance study (Study One). There was also no report of such products in the media. 
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Another key finding of this study concerned the face of cigarette packets that had the most 

exposure in public places. A very small proportion of smokers had the back-of-packs facing 

upwards and this finding was consistent across waves (averaged at 7%). In wave three, there was 

a much higher proportion of smokers displaying the back-of-pack than any other data waves. 

Studying the wave three data more closely revealed that 14 out of 19 packets that were back-

facing were loose tobacco packets. As noted earlier in the thesis, the GHWs on the back of loose 

tobacco pack were much smaller than the ones on the back of a factory-made cigarette packet 

(see Appendix 5). The GHWs on the front- and the back-of-pack were very similar in size and 

therefore it probably did not matter to the smokers which side of the packets they had facing 

upwards. In either way, the size of the GHWs was similar. 

Findings from this observational study are generally consistent with previous findings in that an 

increase in the prevalence of avoidance behaviours was observed between waves one and four. 

When comparing with previous research, it is important to note the difference in methodological 

approach, and that this study was restricted to avoidance behaviours that were observable at the 

time smokers were smoking at the outdoor area of food and beverage outlets. This effectively 

excluded avoidance behaviours at points of purchase, as well as behaviours exhibited at private 

settings (i.e., at home). It could be that the way and the extent to which smokers exhibited 

avoidance were different when they were on their own in their private space, in comparison to 

when they were socialising and in an open public place. 

Future research may extend this finding by investigating whether there are differences in people’s 

avoidance behaviours when they are in different settings, for example, private versus public 

environments and individual versus social environments. If avoidance behaviours are more likely 

to occur at certain settings or circumstances, it may be possible to tailor GHWs to target specific 

situations or frames of mind to make the warning messages more relevant at the time cognitive 

processing is occurring. For example, if avoidance is more likely to occur in people’s homes, 

GHWs that address the impacts smoking has on family may have more relevance. 

There are also a number of other strategies to further enhance the impacts GHWs have on 

warning avoidance. As noted before, this includes increasing the size of GHWs on the front-of-

pack, making it more difficult for smokers to avoid seeing the warnings. Attention may also need 

to be paid to the rotation cycle of different warning sets, as it appeared that for some smokers, it 

may take some time to sink in and digest warning information before any avoidance behaviours 
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are observed. At present, the New Zealand legislation requires the two sets of GHWs to be 

rotated every twelve months, which should provide an ample amount of time for smokers to 

process warning information.   

7.5.1 Strengths and limitations 

This study is likely to be the first to have collected observational data on avoidance behaviours 

towards GHWs. The consistency in findings with studies that have used a different methodology 

approach (e.g., smokers’ self-report) strengthened the evidence that tobacco GHWs elicit stronger 

warning avoidance than text-based warnings.  

This study also demonstrated the ability to use a simple observational method to collect robust 

data on the effectiveness of GHWs. A recently published study used a similar technique to 

investigate smokers’ responsiveness to the Australian plain packs (Wakefield, Zacher, Bayly, 

Brennan, Dona, Miller, Durkin, & Scollo, 2013). In contrast with the current study, those 

investigators also collected other data to help with interpreting their findings, such as the 

presence of children and wind speed. If this study is to be repeated in future, the methodology 

could be improved by collecting other information that might explain smokers’ exhibition (or the 

lack of) of avoidance behaviours in public places. 

This study also had a number of limitations associated with the methodological approach. Firstly, 

data were gathered through observations and this methodology is more prone to data collection 

errors than some other research methodologies. It is also important to note that certain avoidance 

behaviours were more difficult to observe, for example, the use of cigarette cases and pouches. 

Items that look like ordinary cases or pouches may not be immediately identified as containers 

for cigarettes and tobacco. This may lead to an under-estimate of the prevalence of avoidance 

behaviours.  

Due to the study being observational and undertaken covertly, it also lost the opportunity to 

collect socio-economic and other demographic information for the smokers. This is particularly 

problematic because the representativeness of the sample was unknown. It is reasonable to 

assume that smokers who were more financially deprived would be less likely to visit food and 

beverage premises, and therefore less represented in this sample. As shown in the ITC-NZ 

analysis, respondents who were more deprived (assessed using a neighbourhood deprivation 

measure) were more likely to self-report avoidance behaviours both before and after the 
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introduction of GHWs. Therefore, this observational study may have under-estimated the 

prevalence of avoidance behaviours both before and after the introduction of GHWs. 

It is important to note that all observations reported in this study occurred in a strictly defined 

environment. While this study provides information specifically around avoidance behaviours 

observed at public food and beverage outlets, the findings may not be generalisable to other 

settings and should be interpreted with caution. 

Finally, the relationship between the avoidance behaviours observed and the underlying reasons 

for the smokers to perform that action could only be inferred. For example, a person may put 

his/her cigarettes packet in her/his bag to avoid losing the packet, a motive that has no association 

with an attempt to avoid seeing or being associated with the warning labels. Nevertheless, it is 

reasonable to assume the change in behaviours across waves was associated with the introduction 

of GHWs. 

7.6 Conclusion 
One of the reasons to use visually impactful images on GHWs was to reduce the attractiveness of 

cigarette packets, which had been traditionally used by the tobacco companies to convey positive 

images of smoking. The observational study described in this chapter investigated whether 

smokers’ avoidance behaviours were more prevalent as GHWs were phased-in. The results 

showed that when compared to the time 96% of cigarettes packets at tobacco displays still 

contained the old text-based warnings, a significantly higher proportion of smokers exhibited 

avoidance behaviours towards warning labels when GHWs had been fully implemented for five 

to six months. This finding suggested that GHWs were having a stronger impact on smokers than 

the old text-based warnings. As a consequence of introducing GHWs, smoking may lose some of 

its appeal due to the unattractiveness of the packaging, encouraging smokers to quit smoking. 

Warning avoidance may be a signal of smokers processing the underlying messages of the 

GHWs, and resolving the resulting cognitive dissonance to avoid further expoure to the warnings.  
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Chapter 8 Study Four: Interviews with retailers 

8.1 Background   
This chapter describes a qualitative study involving individual interviews with retailers who sold 

cigarettes and tobacco products at different owner-operated dairies and superettes in New 

Zealand. The study provided an alternative perspective to that presented in Studies Two and 

Three, which focused singly on smokers’ reactions to tobacco GHWs and recorded responses 

using quantitative measures. To complement findings from Studies Two and Three on smokers’ 

avoidance behaviours towards tobacco warning labels, retailers participating in Study Four 

reported on their observations of smokers’ avoidance behaviours. The study also enabled 

exploration of other research questions, specifically those relating to retailers’ perceptions of the 

implementation of the new GHWs. Retailers were asked to describe their experience and practice 

in transitioning to the selling of tobacco products with the new GHWs.  

Although shopkeepers possess sound knowledge of tobacco and cigarette sales and have direct 

links to tobacco companies and frequent contact with smokers, none has been conducted to assess 

retailers’ perceptions of tobacco GHWs and the way they managed the impacts that were 

associated with the legislative change. Instead, the three methodologies commonly used to collect 

information about retail environments are observational studies (Celebucki & Diskin, 2002; 

Henriksen, Feighery, Schleicher, Haladjian, & Fortmann, 2004; Quedley et al., 2008), mystery 

shopper inspections (Minowa & Satomi, 1993; Suriyawongpaisal, Tantiked, Mung-Roen, Buasai, 

& Suppawong, 1996; van Hoof, Gosselt, & de Jong, 2010), and self-reported data collected from 

people who visited shops selling tobacco products (McNeill et al., 2011).  

Earlier New Zealand and overseas research has assessed retailers’ compliance with tobacco 

control regulations, and the visibility of various forms of tobacco advertising at shops. Data for 

those studies were collected without shopkeepers’ active involvement, as in the case of 

observational studies (Quedley et al., 2008; Rose, Myers, D'Angelo, & Ribisl, 2013 ) and mystery 

shopper inspections (Krevor, Capitman, Oblak, Cannon, & Ruwe, 2003; van Hoof et al., 2010). 

This type of research does not provide insights into shopkeepers’ attitudes towards smoking and 

the selling of tobacco, or about new policy interventions. 

A total of fourteen published studies involving shopkeepers as active research participants were 

identified. Data were collected via:  
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1. Self-completion paper-based questionnaires (Cumming & Sciandra, 1991; Devine & 

Vickers, 1995; Erickson, Woodruff, Wildey, & Kenney, 1993; Weinbaum, Quinn, 

Rogers, & Roeseler, 1999; Wildey et al., 1995), 

2. Telephone interviews (Dovell, Mowat, Dorland, & Lam, 1998; Feighery, Ribisl, Clark, & 

Haladjian, 2003; Feighery, Ribisl, Schleicher, & Clark, 2004; Schofield, Sanson-Fisher, 

& Gulliver, 1997), and 

3. Face-to-face interviews (Feighery, Ribisl, Achabal, & Tyebjee, 1999; Hoek, Vaudrey, 

Gendall, Edwards, & Thomson, 2012; Jaine, 2012; Jirojwong, 2003; Krevor et al., 2003; 

Rooke, Cheeseman, Dockrell, Millward, & Sandford, 2010). 

Some researchers undertook the interviews with retailers as part of a wider research project. They 

used qualitative studies to further investigate areas that had been identified through another data 

source, such as self-reports by smokers assessed using quantitative measures. 

These previous studies explored a range of topics, including tobacco advertising and displays at 

point of sale (Cumming & Sciandra, 1991; Feighery et al., 2003; Hoek, Vaudrey et al., 2012; 

Jaine, 2012; Rooke et al., 2010), the sales of tobacco and cigarettes to minors (Devine & Vickers, 

1995; Dovell et al., 1998; Erickson et al., 1993; Jirojwong, 2003; Krevor et al., 2003; Schofield et 

al., 1997; Weinbaum et al., 1999; Wildey et al., 1995), retailers’ perceptions and knowledge of 

various tobacco control measures (Hoek, Vaudrey et al., 2012; Jaine, 2012), retailers’ 

participation in tobacco companies’ incentive programmes (Feighery et al., 1999; Feighery et al., 

2004), and retailers’ attitudes toward smoking and selling tobacco (Devine & Vickers, 1995; 

Dovell et al., 1998).  

Of particular relevance to the current study were studies that assessed retailers’ awareness and 

perception of new or existing tobacco control regulations, and their behaviours and responses 

towards these. Two studies were conducted in New Zealand in 2011. The first involved 

interviews with 11 retailers who had voluntarily removed tobacco displays from their stores, and 

reported on their reasons for removing tobacco displays and the impact associated with this 

change (Hoek, Vaudrey et al., 2012). All participants removed tobacco products from view for 

safety reasons, believing that this change would reduce the risk of theft and break-ins. Some 

participants also wanted to be responsible retailers and saw this goal as inconsistent with 

exposing tobacco products to children. At the same time, they did not see any negative impact 

caused by removing tobacco displays. That study (Hoek, Vaudrey et al., 2012) illustrated the 
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benefits of removing tobacco displays from retail shops and presented an alternative perspective 

on the retailers’ position to that advocated by tobacco companies and the tobacco industry funded 

lobby groups. 

The other New Zealand study reported on a series of semi-structured interviews with 18 retailers 

conducted after the government announced a ban on tobacco displays at retail stores (Jaine, 

2012). The interviews were conducted three to four months prior to the launch of the display ban. 

The study’s aim was to ascertain what information needs retailers might have prior to the 

implementation of the point of sale display ban, and therefore these interviews explored retailers’ 

awareness of and responses towards the display ban. It was found that all participants in the study 

were aware of the forthcoming display ban, although none of them knew specific details of the 

new policy. Some participants expressed concerns about the point of sale display ban, including 

how this measure might reduce tobacco sales and traffic to their stores, increase transaction 

times, and increase the risk of burglaries and theft. Others noted the inconvenience of re-stocking 

their tobacco cabinets when the shop was closed (to avoid inadvertent exposure to tobacco 

products). Responses to how the display ban might affect the smoking rate were mixed. Some 

participants felt that the ban would encourage quitting. Some others believed the ban would have 

no effect on those who already smoked but might discourage young people from starting 

smoking. A minority of retailers thought young people would become more curious about 

smoking following the ban and want to experiment with tobacco. 

Apart from knowing that there would be a display ban, retailers generally had a low level of 

understanding of the actual regulation and its implications (Jaine, 2012). Because that study was 

conducted prior to the display ban, it did not collect any information on how retailers had 

managed the change and associated impact. 

To date, there has been no research conducted in New Zealand or elsewhere with retailers about 

tobacco on-pack warning labels, and the qualitative study conducted as part of this thesis 

attempted to fill this research gap. A description of the methodology of the study follows. 
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8.2 Methodology 

8.2.1 Sampling frame 

The sample population included shopkeepers of dairies or sole owner-operated superettes in 

Wellington city. To be eligible to participate, sample members had to be a primary shopkeeper at 

a selected retail outlet, defined as the person who spent the most time at the till.  

Although petrol stations and supermarkets have a large turn-over in tobacco sales and thus their 

cashiers have frequent contact with people who smoke, these stores were excluded from this 

study for a number of reasons. First, the person who was mainly at the till was often different 

from the person who managed stock, and therefore, interviews with the cashiers at these outlets 

would provide limited insights into the rationale for decisions made around tobacco displays. 

Second, shopkeepers at dairies and superettes tend to have a more personal relationship with their 

customers, which allows the opportunity for conversations where customers may have expressed 

their preferences and commented on the new packs. 

Retail stores from low, medium and high socio-economic areas were identified using the 

NZDep06. This measure was also used in the ITC-NZ Study and was described in detail in 

Chapter Six. In brief, NZDep06 is a validated measure of deprivation formed using data from the 

2006 Census of Population and Dwellings to approximate the neighbourhood deprivation level of 

different geographical units, such as meshblocks, territorial authorities and census area units 

(CAUs) (Salmond et al., 2007). In the present study, the neighbourhood deprivation index of all 

CAUs located within the three Wellington electorates (Ohariu, Rongotai and Wellington Central) 

was identified (New Zealand Parliamentary Library, 2009a, 2009b, 2009c). All CAUs were then 

categorised as having a low (NZDep06: 1-3), medium (NZDep06: 4-6), or high (NZDep06: 7-10) 

neighbourhood deprivation level.  

The primary sample population included two CAUs from each of the three categories. The small 

scale of this study meant that it was difficult to achieve a truly representative sample. Therefore, 

instead of using random selection, CAUs were purposefully selected to provide balanced 

coverage of the entire Wellington city geographically, including the northern, eastern, southern, 

and western suburbs and central Wellington.  
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NZDep06 is a residence-based deprivation measure, and thus an assumption was made that 

people shop in the same CAU that they reside in. However, it was recognised that stores in the 

central business district (CBD) attract a wider range of shoppers who may not necessarily reside 

in that CAU, thus the NZDep06 of that area became a less relevant measure to represent 

shoppers’ deprivation level. Therefore, shops located in the CBD were treated as a separate 

sampling block, resulting in a total of seven sampling blocks (i.e. two sampling blocks for each of 

the three deprivation categories and one CBD sampling block). 

There were a total of 75 CAUs in Wellington. The number of CAUs with a low, medium or high 

neighbourhood deprivation level was 42, 20 and 13 respectively. A smokefree officer from the 

Hutt District Health Board supplied a list of all dairies and sole owner-operated superettes in 

Wellington city (n=90). This list was updated using the hard copy and the electronic version of 

the Yellow Pages directory (n=15). Additional retail outlets were identified by physically visiting 

the main streets and shopping areas of geographical areas that were included in the final sample 

(n=11). 

8.2.2 Recruitment of participants 

It was intended to interview the primary shopkeeper from three retail outlets for each of the six 

pre-selected CAUs and the CBD. The small number of eligible shops in some of the CAUs meant 

that the sample was exhausted before the targeted number of interviews was reached. In these 

situations another CAU of the same deprivation level (high/medium/low) was selected to top up 

the sampling frame. As a result, in addition to the three interviews conducted in the city hub, the 

remaining shopkeepers were recruited from 14 CAUs as opposed to six CAUs as originally 

planned. A total of 55 shopkeepers were approached to achieve a sample of 21 shopkeepers 

(including the pilots), a response rate of 38.2%. Table 55 summarises the final sampling 

population and response rate.   
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Table 55. Sampling population and response rate 

Level of 
deprivation 
(NZDep06) 

Number of 
stores 

approached 

Number of 
interviews 
achieved 

Response 
rate (%) 

(CBD) 12 3 25.0 
High 17 6 35.3 
Medium 13 6 46.2 
Low 13 6 46.2 
Total 55 21 38.2 

Potential participants were approached in person and invited to take part in a face-to-face 

interview. To generate a random sample, all eligible outlets located in each of the seven discrete 

sampling blocks were allocated a randomly assigned number. Random numbers were generated 

by a statistical software (SPSS 12.0). Stores within each CAU were approached until three 

completed interviews were achieved. The person at the till was always approached first and 

explained the purpose of the study. An eligible person for the interview (i.e. the primary 

shopkeeper) was then identified and spoken to.  

Where the primary shopkeeper was not available during the visit, the interviewer made two other 

visits to the same store on different days. People who refused to take part or could not be reached 

after three attempts to contact were removed from the sample. 

All potential participants received an information sheet (see Appendix 15) to read and they could 

ask questions in relation to the research project. Formal ethical approval for this research was 

obtained from the Department of Public Health, University of Otago, Wellington. 

During the recruitment phrase, some potential participants were concerned about the funders of 

the research; in particular these people asked whether the study was funded by the government or 

the tobacco industry. Most participants only agreed to participate after learning it was a university 

research project and had no association with any government agencies or tobacco companies. 

However, some participants gave an outright refusal and therefore the interviewer did not have an 

opportunity to explain the purpose and the funders of the project. 

8.2.3 Fieldwork 

The fieldwork occurred between mid-July and August 2008: immediately before the new GHWs 

became compulsory on 1 September 2008. Data from the surveillance study (Study 1) showed 

that during that time the majority of packets visible at tobacco displays contained the new GHWs 
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(i.e. 78% in July and 92% in August). Therefore, shopkeepers who took part in this study were 

expected to have sold tobacco products with the new GHWs, and to have had interactions with 

customers and tobacco company representatives regarding the new packaging.  

Participants who agreed to take part in the research could complete the interview at the time of 

the visit or arrange a mutually convenient time. Even though they were offered the option of 

scheduling the interview during their lunch hour, or after hours, all participants elected to 

complete the interviews during their work hours.  All interviews took place at the shops (either at 

the till or in a staff room) during operating hours and each interview lasted between 24 and 30 

minutes. The interviews took place at a time when most retailers were busy, and conversations 

were often interrupted. 

All participants signed a consent form (see Appendix 16) before the interviews proceeded. The 

consent form highlighted participants’ right to decline to answer any specific questions and 

withdraw from the interview at any time. Interviews were audio-taped using a portable electronic 

device if participants agreed to be recorded. Eighteen out of 21 participants agreed to have the 

interviews audio-taped; in other cases, the interviewer took detailed notes during the interviews. 

Reasons for refusing to be audio-taped were not recorded. The interviews followed a loosely 

structured discussion guide. At the conclusion of each interview, participants were thanked and 

given a koha (a gift) in the form of a $20 voucher they could redeem at a chain retail store.  

Eighteen out of the 21 interviews were audio recorded (with permission) and subsequently 

transcribed verbatim by the interviewer. All transcripts were then checked against the audio file 

for accuracy. Once this step was completed, the electronic audio file was deleted permanently. 

All transcripts and interview notes (taken at interviews that were not audio-taped) were stored 

electronically and kept on a password protected computer. The electronic files did not contain 

any personal identifiers in order to ensure responses were anonymous. 

8.2.4 Discussion guide 

Semi-structured interviews were selected so that the interviewer could explore the pre-defined 

research questions. At the same time, the interviewer had the freedom to probe responses and 

explore new areas that might only become apparent during the interviews (Barriball & While, 

1994). A discussion guide was used to guide the interviewer and ensure the topics of interest 

were explored. The first three interviews were used as pilots to test the discussion format. 
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Following the pilot, minor refinements were made to the discussion guide (changes included 

adding specific prompts). Because the changes were relatively minor, the pilot interviews were 

included in the analysis.  

The final discussion guide contained twenty questions that covered the following topics: 

participants’ background, volume of sales of tobacco and cigarettes, attitudes towards the 

introduction of the new GHWs, observations of customers’ reactions towards the new GHWs, 

changes made to tobacco displays since the implementation of the GHWs, and advice or support 

that they had received from tobacco companies in relation to the new GHWs (See Appendix 17). 

Planned prompts were used to ensure all participants provided specific comments in relation to 

the six overall research questions. For example, prompts were used to encourage retailers to 

explain why they believed the new GHWs were effective or ineffective for adult smokers. 

8.3 Research questions 
This study aims at answering the following six research questions:  

1) What effects did retailers perceive GHWs had on adult smokers? 

2) What effects did retailers perceive GHWs had on young people and children? 

3) What avoidance behaviours towards GHWs were observed by retailers? 

4) What effects did retailers perceive GHWs having on their sales?  

5) What changes had retailers made or anticipated making to their tobacco point of sale 

display units? 

6) What were retailers’ reactions to other tobacco control regulations, apart from the new 

GHWs?  

8.4 Analytical approach  
Data were analysed using a thematic approach. Because the interviews followed a semi-

structured format, the textual information collected addressed the six research questions. Data 

were first organised by the research questions, and the textual information collected under each 

research question was then analysed and grouped into similar themes. Instead of coding 

responses into pre-set categories, categories were derived to accommodate recurring themes that 

emerged from the text.  
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In order to gain familiarity with the dataset, all transcripts were read at least once before an initial 

set of codes was developed. The codes identified were then considered and grouped into 

candidate themes. At this stage, all transcripts were read again to gather data relevant to each 

candidate theme. Each theme was then refined to generate clear definitions and minimise 

overlaps in the themes. A codebook was developed since a codebook is a crucial part of 

qualitative analysis and serves as a coding guide for the researcher, allowing the coding to be 

checked and re-check to ensure consistency (see Appendix 18). The analysis followed an iterative 

process to allow the researcher to refine the theme definitions and develop new themes to 

accommodate data that did not fit with the existing themes. 

An experienced qualitative researcher reviewed the coding document and any discrepancies 

identified in the coding scheme were reviewed and resolved via discussion. Key changes 

included deriving an additional theme that represented views from a minority of respondents but 

was prominent enough to warrant consideration and discussion. Another change was to cross-

index segments of the transcripts where statements made by the same respondent were 

contradictory and could be categorised into different themes. The lead researcher then refined the 

codebook, and reviewed all transcripts again to ensure the transcripts were coded according to the 

updated codebook. 

8.5 Results 

8.5.1 Participants’ characteristics 

A total of 21 shopkeepers completed the interviews: 12 males and nine females. Ethnicity was 

not reported by the participants. However, at least half of the participants were born overseas and 

about one-third appeared to have English as their second language. One of the participants did 

not speak fluent English, and required support from her bilingual (Hindi/English) shop assistant 

to translate some of the interview questions. The language difficulties encountered at this 

interview might have affected data quality as the translation was not checked for accuracy, and 

responses gathered from this participant were often brief, even when the interviewer tried to 

probe for details. For these reasons, this interview yielded fewer insights than the others.  

The final sample comprised participants from 15 dairies, three sole owner-operated superettes 

and three mini food markets. About half of the sample reported extensive work experience at a 

dairy/superette/mini food market setting. Twelve out of 21 shopkeepers reported having over ten 
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years’ relevant work experience and nine of them had been working at their current store for over 

ten years.  

To gauge the volume of cigarette and tobacco sales, participants were asked to report on the most 

frequently purchased items from their store. Without prompting, five out of 21 participants 

mentioned cigarettes and tobacco first and 11 participants mentioned other convenience items 

ahead of cigarettes and tobacco. When prompted, an additional three participants agreed that 

cigarettes and tobacco were one of the most frequently purchased items at their stores. Other 

commonly mentioned goods and products included confectionary items (e.g., lollies and 

chocolates), chips, drinks, and newspapers. Only two participants (10%) commented that 

cigarettes and tobacco were not one of the most frequently sold products. 

The findings of this study are arranged around the six research objectives: 1) perceived impact on 

adult smokers, 2) perceived impact on young people and children, 3) warning avoidance 

behaviours exhibited by shoppers who smoked, 4) perceived impact on sales, 5) changes made to 

point of sale tobacco displays, and 6) responses to the government’s tobacco control initiatives. 

Main themes and sub-themes identified under each objective are discussed next. 

8.5.2 Objective 1: Impact on adult smokers 

Just over half of the participants (12 out of 21) believed that the new GHWs would have some 

positive effects on adult smokers, who they thought would either reduce their tobacco 

consumption or stop smoking completely. These participants described GHWs as having three 

possible effects.  

First, some participants perceived GHWs as educational, and they expected cognitive and 

behavioural changes to occur after smokers were exposed to the new GHWs. These participants 

believed that the visual component of GHWs would improve adult smokers’ knowledge of 

smoking harms, because the graphic images ‘give (smokers) a certain idea on what the outcome 

these smokers (people featuring in the GHWs) suffered’ (Participant 5). Participants thought the 

increased awareness and understanding of smoking-induced harms that the images create would 

then prompt smokers to consider the impact of their own smoking. These participants thought 

that the repeated exposure to GHWs would continue to affect smokers so that ‘each time they 

(smokers) smoke they see the pictures, they think about their health’ (Participant 9) and 

potentially quit: ‘If they worry they should stop smoking’ (Participant 11).  
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Second, a few participants believed that GHWs would stimulate direct aversive reactions that 

would result in quit attempts. To these participants, the relationship between exposure to GHWs 

and cessation behaviours was simple: ‘people see it and want to stop’ (Participant 20). 

A minority of participants noted a third possible outcome and suggested the new GHWs could 

create new social norms about smoking that affect actual smoking behaviours. They believed that 

since the images of bodily harms were likely to be seen as scary or disgusting, GHWs would 

reduce the attractiveness of tobacco products and denormalise smoking. The increasingly 

negative perception of smoking would then discourage smokers from continuing to smoke. One 

participant contrasted the negative connotations of smoking that the new GHWs were trying to 

convey versus the ‘romance’ and the ‘sophisticated’ (Participant 10) elements of smoking that 

are promoted by the tobacco industry. This participant believed the visual elements that depicted 

the negative impact of smoking on physical appearance were key to the success of the new 

GHWs: ‘People know that they are going to die, but you show them it’s not going to look so nice. 

The yellow fingers, the teeth, the bad breath’ (Participant 10). This perception might suggest that 

smokers would quit smoking when they were confronted with the consequences of smoking, 

particularly consequences featuring damage to their physical appearance. 

While believing that the GHWs would have positive impacts on adult smokers, a minority of 

participants also thought that these effects would wear out over time as smokers become inured to 

the new warnings. Some participants considered the barriers to quitting smoking and discussed 

how these barriers might affect smokers’ ability to act on the tension created by the new GHWs. 

These participants maintained that smoking is an addiction, and therefore for those who already 

smoked, the decision to smoke (or not) is not totally voluntary. While recognising that GHWs 

would elicit negative affects and reactions among smokers, their ability to change accordingly 

would be overridden by their addiction to nicotine: ‘Smokers don’t like the pictures but they still 

buy it (tobacco)’ because ‘they are addicted to smoking’ (Participant 12).  

By contrast, however, nine of the 21 participants believed the new GHWs would have no impact 

on adult smokers, either because they thought the GHWs would not provide any new information 

to adult smokers, or because factors other than the new GHWs play a more crucial role in 

smoking (or quitting). 
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Although the new GHWs contained additional cessation information, included graphic depiction 

of smoking harms, and featured new warning messages, a minority of participants claimed that 

the new GHWs would not provide any new information to adult smokers. These participants 

commented: ‘There’s nothing new’ (Participant 3) and ‘90% of the people (smokers) know that 

these (negative health effects) are the consequences’ (Participant 1). In their view, the health 

impact of smoking was so well-known even before the implementation of GHWs that the new 

GHWs would not motivate smokers to quit. This belief is in contrast to the other group of 

participants who believed new GHWs had educational value and improved smokers’ 

understanding of smoking harms. 

A few participants believed that the new GHWs would not influence quitting and saw individual 

factors, such as health status and will power, as playing a stronger role in determining whether or 

not smokers would quit smoking. Specifically, participants thought smokers who were already 

experiencing health problems might be more likely to quit smoking to improve their health. Also, 

these participants believed smokers who have a strong will are more likely to quit smoking. 

8.5.3 Objective 2: Impact on children and young people 

Participants also discussed whether or not the new GHWs were likely to have an impact on 

children and young people. Retailers had more sympathy for children and young people than for 

adults, and believed that the former required more protection against tobacco and smoking. Some 

went so far as to stress that they had never sold tobacco to children, and sold only to people who 

could prove their age.  

However, in contrast to their views on adult smokers’ responses, fewer participants (six out of 

21) believed that the new GHWs would benefit children and young people. This minority group 

of participants described two possible ways that positive effects may occur. Both assumed that 

the fear of developing various health conditions would motivate children and young people to 

stay smokefree.  

First, the new GHWs were perceived by a few participants as a source of educational 

information. In their view, following exposure to GHWs, children and young people would 

become more aware of smoking’s harms, and the visual representation of the health messages 

would further enhance their understanding of the damage smoking causes. The strengthened 
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understanding of smoking’s harms would stop children and young people from taking up 

smoking. 

The second reason related to the use of fear-evoking appeals in the new GHWs which would 

make smoking look unappealing. Participants who believed these effects would follow suggested 

that the negative emotional effects stimulated by the new GHWs would cause children and young 

people to not want to be associated with tobacco products or smoking. A few participants also 

believed that fear-evoking appeals were particularly effective for children and young people 

compared to adults: ‘For people who have been smoking for a long time, I don’t think the 

pictures will make any difference. But, they are quite scary for youngsters. Something like these 

can at least scare the new generation’ (Participant 2). 

However, the majority of participants believed the new GHWs would have few or even no 

positive effects on young people and children. Most thought smoking uptake depended on the 

young people’s and children’s social environment. For example, some saw exposure to smoking 

through their peers as more important:  

‘It depends on friend circle... Most of the time people start drinking and smoking from 

other people. They tried you know.’ (P9) and: ‘It turns about what their friends are doing. If 

their friends are smoking or parents smoking then they would smoke’ (Participant 10). 

Another recurring theme reflected parental influence and supervision. Many participants believed 

that children are likely to see smoking as an acceptable behaviour if their parents smoke. When 

asked explicitly whether or not retailers thought GHWs would reduce smoking uptake, one 

respondent said:  

‘There will be no effects whatsoever. It’s a bit like charity begins at home. If your parent is 

smoking in the home, you are relatively young exposed to smoking, the children’s going to 

pick up on that and they are going to want to experiment’ (Participant 6).  

Risk-taking behaviours such as smoking might also be associated with the lack of parental 

supervision: ‘If parents don’t look after them (their children), they probably go for smoking’ 

(Participant 9).  

Moving from the discussion of how GHWs might have positive or no effect on children and 

young people, three participants worried the new GHWs might have unintended negative 
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consequences on children and young people. They remembered hearing children and young 

people making jokes about the new warning messages, or seeing them collecting the different 

GHWs for fun. In their view, the new GHWs could have further strengthened the association 

between smoking and risk-taking behaviours for some children and young people, and provided 

an incentive to collect and own tobacco products. 

There were some comments around the government’s policy on tobacco control, and a few 

participants felt individuals would make choices irrespective of government policy: ‘If children 

want to smoke, they will smoke: doesn’t matter there is a picture or not’ (Participant 7). Despite 

sharing this view, another participant believed children and young people needed adequate health 

information so they could make informed choices about smoking : ‘Some people just want to see 

others and to start learning how to smoke. They should know and be aware of the effects of 

cigarettes or tobacco, but it depends on the smokers and people who want to smoke.’ (Participant 

11). 

Others questioned whether young people and children would gain new information from the new 

GHWs as they had already learnt about the harmfulness of smoking from school or their parents. 

Some felt that children are not exposed to cigarette and tobacco products, and so would not be 

affected by the new GHWs. 

8.5.4 Objective 3: Avoidance behaviours observed by retailers 

The interview protocol specifically asked participants to describe the different strategies they had 

observed their customers using to avoid GHWs. However, half the sample reported incidents 

where shoppers attempted to avoid warnings without prompting and all cited examples when 

asked explicitly about avoidance behaviours. 

The avoidance behaviour most mentioned by retailers was people’s requests for packets featuring 

a different GHW: ‘They just said “I don’t like the picture. Can you change it… the picture 

please?’ (Participant 3). Other than this behaviour, many participants recalled some smokers 

attempting to delay their exposure to the new GHWs by asking for a packet featuring the old text-

based warnings, if these were still available. Yet although smokers preferred text-based warnings, 

participants noted they would still purchase a packet with a GHW if no others were available: 
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‘(if) we haven’t got it (old pack with text-based warnings), they will buy the one with a 

picture on it… If they have a choice they wouldn’t buy a picture one… but now they haven’t 

got a choice… so they are buying the picture one’ (Participant 7).  

Other less commonly observed behaviours included stockpiling packs with text warnings, and 

decanting cigarettes into other containers or old cigarette packets with text-based warnings. A 

minority had observed brand and variant switching to avoid GHWs: ‘Most people would smoke a 

particular brand. They would stick to that brand. But now when smokers buy cigarettes, they 

might go to the milder ones as long as they can get a better picture’ (Participant 5), and:  

‘Sometimes we have the whole sleeve of certain pictures. If they don’t like, they won’t buy 

that one. ..People will go for alternatives. They will go for rollies… they go for the 20s or 

25s, or they would go for completely different products, different brands… If they used to 

have original ones, they have gone into mild. Some of them have gone into extra mild. 

(Participant 21)  

One retailer reported distributing some limited edition tins that were produced by a tobacco 

company. These tins provided a way for smokers to avoid GHWs: ‘Horizon has already provided 

tins, in limited edition. They put out tins and so you can put your cigarettes inside there and 

throw away the picture packet’ (Participant 6).  

At the time of the interviews, only Set A of the GHWs had been implemented. When retailers 

were shown the complete set of Set A GHWs, most participants could identify warning labels 

their customers tried to avoid. In general, participants thought GHWs that depicted more overt 

health damages (i.e. gangrene, oral cancer and blindness) created more impact, and this 

conclusion was based on the higher rates of avoidance behaviours exhibited towards these 

warning labels. Participants described these visually-stronger images as ‘really harsh’ 

(Participant 8) and ‘offensive’ (Participant 10) to smokers. 

In contrast, visual images that were less overt and may be interpreted as not smoking-specific 

were perceived as having the least impact. For example, participants reported GHWs that showed 

a pregnant woman smoking and a corpse with a toe tag as less likely to be avoided. The picture of 

a pregnant woman was also deemed as personally irrelevant by many smokers, such as males and 

those who were not pregnant: ‘They would say I am not pregnant. This is not going to happen to 

me’ (Participant 17). 
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In general, the retailers noted that the frequency of avoidance behaviours had tailed off over time. 

One participant noted that smokers were ‘going through the phase’ (Participant 2) and by the 

time the interview took place, smokers had had about six months’ exposure to the new GHWs 

and that retailer noted that avoidance behaviours were no longer occurring. Another participant 

made a similar comment that he thought, by the time the interview took place, ‘nobody (took) 

notice’ (Participant 4) of the new GHWs any longer. However, some participants reported they 

were still observing customers who smoked exhibiting avoidance behaviours. 

8.5.5 Objective 4: Perceived impact on sales 

Participants’ views on whether and how GHWs would affect tobacco sales were split. Nine 

believed that GHWs would make no difference to their sales, because they had not noticed a drop 

in their sales volumes since GHWs had been introduced.  

Conversely, the remaining participants (12 out of 21) believed that GHWs would reduce the 

volume of tobacco sales as a result of smokers quitting or cutting down. In fact, some participants 

had already noticed a drop in sales and so believed GHWs were working.  

The tension between wanting to be socially responsible and yet having a practical need to run a 

profitable business emerged from several interviews: ‘it is a good thing to introduce to stop 

smoking but to consider business wise it’s not good. We will be losing quite a lot of sales. 

Actually it has dropped somewhat’ (Participant 5). Another retailer made a similar comment: 

‘Some customers said to me “I should quit smoking” and I said to them “this is a good 

thought”. Although to me, that means I am losing a customer and that’s not good to me. 

The government is hurting the shops, not people who are smoking.’ (Participant 17).  

A few other participants strongly opposed GHWs because they worried this measure would 

reduce their sales as a result of smokers cutting down or quitting smoking completely. However, 

some of these arguments seemed contradictory. The following quote provides an example of 

where a retailer argued that on the one hand, GHWs should be discontinued because they affected 

businesses negatively but on the other hand, he argued that GHWs should be discontinued 

because they created no impact on smokers:  
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‘As a retailer, this is affecting us. It’s like threatening the livelihood. I wouldn’t mind the 

government stops the Mouth one, or even all the pictures. Because if adults want to smoke, 

they are going to smoke either ways. You can’t stop them.’ (Participant 21). 

It is possible that these retailers had not clearly thought through the impacts GHWs were having, 

and therefore, they used various arguments that could justify their view for stopping GHWs even 

though the arguments were contradictory. It is also possible that these retailers were unwilling to 

admit having a stronger interest in profit-making than public health, and therefore denying 

GHWs’ effectiveness on smokers was a more morally acceptable argument to justify their 

position.  

Some participants had different opinions and maintained that they would not mind if the 

government decided to ban tobacco sales completely. These retailers emphasised that they had a 

stronger interest in public health benefits over profit-making, and they were only selling tobacco 

to remain competitive in the market:   

 ‘The cut down on tobacco sales will impact on the weekly sales, but it’s not bothering us. 

Because smoking is bad for people you know. We are just doing what other people are 

doing. That’s part of the business so we have to sell it. But if the government says you can’t 

sell smokes, we would stop and we don’t care’ (Participant 9). 

These participants also made it clear that they never promoted tobacco to their customers and 

they sold it to meet consumer demand: ‘I don’t push anyone to buy cigarettes. I don’t care. 

Margin wise, it’s only 7-8%’ (Participant 18). 

8.5.6 Objective 5: Changes to point of sale tobacco displays 

Because tobacco companies could subvert the effects of GHWs by introducing display units that 

obscured the new warnings, the interviews also examined whether retailers planned to change 

how they displayed tobacco products. None of the participants reported having made changes to 

point of sale tobacco displays as a result of the new GHWs, and none were planning to do so.  

Almost all participants distanced themselves from the decision making process around the design 

or construction of the tobacco display in their shop. They explained that the way tobacco 

products displayed was regulated by the government: ‘We are bound by the legislation on what 

we can do and we are just following that’ (Participant 1).  
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Others emphasised that they did not have the right to change the displays because they did not 

own the display units, but the tobacco companies do and therefore ‘it’s the tobacco companies 

that decide on changes’ (Participant 15). All but one participant mentioned unprompted that the 

tobacco representative took sole responsibility for maintaining the tobacco display: 

‘The cabinet and the majority of the products (inside the cabinet) are the possessions of the 

tobacco people so they have a rep who comes out regularly. He’s the one who set up the 

whole thing and so I didn’t need to do anything’ (Participant 2). 

Some participants also talked about the tobacco companies’ schemes for selling tobacco products 

and how they must follow rules set by the tobacco companies: ‘We have to have a particular 

number of facings per brand and packets per shelf, and we have to maintain the particular 

sequence’ (Participant 5). 

When prompted, participants mentioned the support and advice they had received from tobacco 

companies around the implementation of GHWs. Information was passed on to them through 

letters and/or personal communication from tobacco company representatives on the phasing in 

of the new GHWs and infringement fines for non-compliance. Some retailers also said that they 

had received a reminder near the end of the phase-in period. Representatives visited some stores 

near the end of the phase-in period to make sure the stores were only displaying and selling 

GHW-containing packs, and replaced all old stock that was left unsold with new packets: ‘They 

came and checked (the displays). If no pictures they replaced with the picture ones’ (Participant 

13). 

8.5.7 Objective 6: Reponses to the government’s tobacco control initiatives 

Participants also commented on the government’s intention behind introducing stronger tobacco 

warning labels and its role in tobacco control in general. Many participants supported the 

implementation of GHWs because they believed that the government should protect citizens from 

smoking harms: ‘The government did their job, to put the new types of pictures to warn people’ 

(Participant 11), and ‘the main reason for the government to put pictures on (tobacco products) is 

to lower the amount of smokers, so it’s a good cause’ (Participant 2). These retailers believed that 

‘All the people who smoke should see and know the research on what disease they have in the 

future. They should be aware of their health and if they worry they should stop smoking’ 

(Participant 11). These comments were in contrast to those presented earlier, where a different 
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group of retailers criticised the government for introducing GHWs because they would reduce 

their sales. 

In some cases, retailers believed that although smokers had the freedom to smoke, it is still 

important for the government to provide information through GHWs to help smokers understand 

the risks associated with smoking. Some retailers thought GHWs would probably elevate 

concerns about their health and stimulate quit attempts: 

‘If they care about their health, then they will try to see the pictures and take notice of 

them. I mean, think about that “Oh this is what I will face in the future”. And if the ones 

who don’t care about that, they just go and keep smoking. So, the government did the right 

thing to put the warning signs there you know, but it depends on the smokers’ (Participant 

10). 

Other than having public health benefits, a few other participants believed GHWs would bring 

financial benefits to the government: ‘I think it’s a good idea if you can cut down the people who 

are getting cancer. You would save a fortune in the hospital bill’ (Participant 10).  

A minority of participants possessed negative attitudes towards the government and the 

introduction of GHWs. These retailers criticised the government for being too controlling: ‘Too 

much control! I mean, 99% of smokers are adult customers. If they want to buy it, they would still 

buy it. I mean, the government can’t control that much’ (Participant 21). They also thought that 

the government was interfering with people’s freedom: ‘Having pictures like this is affecting 

people’s freedom you know. The government can go up to certain extent to lay down the rules but 

this is a bit… grossly ridiculous this sort of thing you know’ (Participant 1).  

Some participants worried about the impact on their business if the government continued 

tightening tobacco measures, because tobacco sales were an important income source for them. 

Other participants noted that tobacco products increased traffic to their stores. Even though 

tobacco products had a small profit margin, they would bring more traffic to their shops: ‘It’s just 

part of the parcel of the convenience stores selling cigarettes Just to bring people into their 

stores. They will buy a pack of cigarettes and drinks probably’ (Participant 14). The arguments 

made by these retailers against having a more controlled retail environment for selling tobacco 

were similar to those they made criticising the introduction of GHWs. 
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One retailer held a particularly strong view around how the government treated tobacco products. 

He believed that tobacco was being unfairly targeted by the government, while other consumer 

products that also created health problems such as alcohol and junk food were not regulated 

equally. He went to great length to explain why he thought the government was unfairly targeting 

tobacco: 

‘There are other things that are equally if not more harmful to the body… fast food 

products and liquor – they should also have picture warnings on what’s going on in your 

body, especially for liquor. Liquor is more harmful than smoke if using excessively. People 

who smoke can drive but people who drink can’t drive and can harm other peoples’ 

(Participant 17)  

and: 

‘The government is creating the whole drama, having the picture warnings, rules and 

regulations on tobacco. My question is why there are no picture warnings on fast food and 

liquor shops, especially liquor shop that there are lots of accidents caused by alcohol 

intake’ (Participant 17). 

There was also considerable discussion about the tax money the government receives from 

tobacco sales. These participants believed that the government should put revenue ahead of 

public health. They believed that cigarette and tobacco sales brought huge revenues to the 

government and: ‘this is ironic that the government gets most tax money from tobacco sales, but 

is also posing all the restrictions around sales’ (Participant 17), and ‘I don’t know what the 

government hoo-haa-ing about. I mean that’s the biggest tax earning products isn’t it… 

cigarettes and petrol’ (Participant 6). These respondents held totally different views from those 

who believed that the government has a role in informing smokers about the risks associated with 

smoking.  

Because this study focused on the effects of GHWs, participants were not specifically asked 

about their views on other tobacco control measures. However, most participants voluntarily 

shared their views on other measures, such as price increases and a point of sale display ban. 

Some had noticed that smokers were sensitive to price increases in tobacco. They compared the 

impact they saw of a price increase and the implementation of the GHWs on tobacco sales, and 

believed that a price increase had more impact on smokers and therefore, they argued that GHWs 
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were not the best tobacco measure to utilise to stop people smoking. Some participants believed 

GHWs did not work at all, while other participants believed GHWs were effective but they were 

less so in relation to a price increase: ‘Getting more expensive first reason it would be. The 

second one would be the graphics’ (for quitting smoking) (Participant 21). 

At the time of the interview, two participants had made a deliberate decision to remove point of 

sale tobacco displays from their store, and kept all their tobacco products hidden from view in an 

overhead cabinet. This decision was made in spite of support and incentives offered by the 

tobacco companies, because they felt that having a tobacco display would make their shops more 

prone to theft or attacks: 

‘The tobacco companies offer me (a display unit) all the time… I don’t like the stand because 

very exposed. We have a window there and they (people passing by) can see through the glass. 

But my stand (overhead stand), they can’t see how many I have, that’s why I like it. I like to talk 

and sell. But if it’s at the back, I need to turn to my back. That’s why we don’t want to change, 

but lots of people have changed. Because the companies came and said if you do this and that, 

they give you this and that. They want to give me too, but I said no I want secure. I want secure’ 

(Participant 18). 

At the same time, they did not see their business as being negatively affected because they had 

removed tobacco from view. As one retailer said, ‘You don’t need to advertise cigarettes’ 

(Participant 6) because smokers would buy them irrespective of seeing advertising at shops or 

not. In other words, established smokers who needed to buy cigarettes would still visit their 

shops.  

The views towards banning tobacco displays were split among other participants, with about one-

half supporting this measure. These participants saw a display ban as an additional measure that 

the government could use to tackle the smoking rate. One participant could articulate the 

intention behind having a display ban, and noted the relationship between having a display ban 

and impulse purchases: ‘If people can see the smokes, even they already have a packet they still 

want to buy another one. If people can’t see the smokes, they might not buy another one’ 

(Participant 9). Conversely, having tobacco products hidden from view would reduce the chance 

of people purchasing it, especially for ‘new customers (who) probably don’t bother asking for 

tobacco’ (P9). 
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Just under half of the participants opposed the idea of banning tobacco displays, thinking that the 

use of under-counter drawers would:  

1) reduce their sales:  

‘We are in a business. If the government passes all of these regulations, what do we do? If 

the government wants to put the smokes under the counter, it’s far too much. All the small 

business will go. It’s simple as that’ (Participant 21). 

 

2) pose threats to them:  

 ‘No one in the dairy industry likes that simply because we don’t want to be bending down. 

We want to keep an eye on the customer… We want it to be within reach. We still want to 

keep an eye on the customer’ (Participant 10), and 

‘I think for my safety, you know if we put underneath, we don’t know who will hit us over 

the heads... I would hate it. I would rather they say not to sell cigarettes completely but I 

don‘t want to be giving to people from under the counter. For my safety, if we put 

underneath, we don’t know who will hit us over the heads’ (Participant 14). 

3) be impractical: ‘there are so many cigarettes. You need a lot of space. You can’t put them 

all here (under the counter)’ (Participant 10). 

Only one participant talked about tobacco plain packaging. She believed this measure would 

reduce the attractiveness of tobacco products by making them all ‘boring white packs’ 

(Participant 10). By taking away the tobacco companies’ right to convey brand imagery through 

different pack design, a plain pack ‘takes out all the romance’ (Participant 10) that might be 

associated with smoking while also ‘making it not attractive’ (Participant 10). While supporting 

the implementation of plain packaging and believing that it will reduce smoking prevalence, the 

participant was also concerned about the impact of plain packs on her work as ‘it will take ages to 

find a cigarette brand since they are all white packs’ (Participant 10) and thus lengthen 

transaction time. This participant appeared to understand the reasons for introducing tobacco 

plain packaging and had thought about its implications on her business transactions. It is also of 

interest that she interpreted plain packs as white packs, which was different from what Australia 

had eventually developed,  a dark olive colour. 
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8.6 Discussion 
This chapter describes a series of interviews conducted with retailers who sell cigarettes and 

tobacco in New Zealand and explored retailers’ perceptions and responses towards tobacco 

GHWs. In these interviews, retailers also discussed their observations of warning avoidance 

exhibited by their customers, and the support and advice they had received from the tobacco 

industry on implementing the new regulation on GHWs. The findings from this study provide 

unique insights into the implementation of GHWs in New Zealand. The discussion around the 

government’s role in tobacco control and other possible tobacco control measures enhanced the 

understanding of how retailers perceived tobacco control efforts in general. 

Retailers were not expected to have the ability to accurately represent the impact GHWs were 

having on their customers. In fact, the impacts of GHWs on smokers had been more directly 

assessed in Studies Two and Three through current smokers’ self-reports and the observations of 

smokers’ avoidance behaviours in public areas. However, this study provided an alternative 

perspective, by asking retailers to report second-hand on smokers’ avoidance behaviours. This 

alternative measure could validate the findings from the other two studies. Getting an insight into 

retailers’ perceptions of the effectiveness of GHWs also helped understand their positions on this 

tobacco control measure.  

Warning avoidance appeared to be prominent for at least half of the participants, who described 

some forms of avoidance behaviours they had noticed during their daily business transactions 

even without prompting. Considering all avoidance behaviours described by the retailers, 

prompted or unprompted, the most commonly observed behaviour was smokers requesting a 

different GHW. Almost all retailers noted that certain GHWs appeared to create stronger impact 

on smokers, and therefore those warning labels were avoided most often. They believed that the 

ability to request a different packet reduced the overall effectiveness of GHWs, as smokers were 

able to avoid warning labels that had the strongest psychological impact on them. 

As described in Chapter Two, researchers have discussed the concept of warning avoidance and 

its relationship with subsequent behavioural change. There are two competing ideas. Some 

researchers believe that warning avoidance is a manifestation of reactance. They interpreted 

reactance as evidence of GHWs being ineffective, and possibly even creating unintended 

consequences where smokers would block out their exposure to similar health messages 
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unconditionally (Erceg-Hurn & Steed, 2011; Wiium, Aarø, & Hetland, 2009). The results of a 

study undertaken by Hammond and colleagues did not support this proposition. They found that 

smokers who reported warning avoidance at the baseline survey were equally likely to think 

about the warnings or engage in cessation behaviours when they were followed up three months 

later (Hammond et al., 2004).   

On the other hand, other researchers interpreted warning avoidance as smokers having positive 

engagements with the warning messages. Findings from the ITC-4 Study provided support for 

this argument. It is found that warning avoidance predicted subsequent quit attempts and quit 

success among those who had tried to quit (Borland, Yong et al., 2009). Considering the 

empirical evidence available to date, it is fair to conclude that warning avoidance is a desirable 

response elicited by GHWs, and predicts positive behaviour change in the future. 

While this avoidance behaviour was less commonly assessed, a few participants had noticed 

smokers switching brands to avoid GHWs. Previous studies on tobacco branding suggested that 

smokers had strong tobacco brand loyalty and therefore brand switching was unusual (DiFranza, 

Eddy, Brown, Ryan, & Bogojavlensky, 1994; Siegel et al., 1996). Retailers’ reporting of brand 

switching might suggest that for some smokers, GHWs had created such strong dissonance that 

they would sacrifice brand loyalty to resolve this internal disturbance. 

The interviews occurred at the time when GHWs had been officially implemented for about six 

months and the end of the phase-in period was approaching. Many participants noticed a drop in 

the amount of avoidance behaviours they came across, and believed this change in pattern was a 

sign of smokers becoming inured to the effects of GHWs. This measure of warning avoidance 

had some limitations because the accuracy of retailers’ observations could not be validated. In 

future, it would be helpful to consider other evidence for the reduced impact of GHWs over time 

using other data sources and impact measures (e.g. warning salience and cognitive processing of 

warning labels). 

However, if the prevalence of avoidance behaviours did decrease rapidly within the first six 

months of implementation, this finding might suggest that the impact of GHWs wears out 

quickly. The impact of the new GHWs could possibly be maintained by having a schedule to 

refresh the warning labels more regularly (not just rotating two sets of warnings annually).  
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Consistent with findings from other studies that showed the differential impacts elicited by 

different visual images (BRC Marketing and Social Research, 2004a; Crespo et al., 2007; Elliott 

and Shanahan Research, 2002, 2003), retailers noticed that images that described damaged 

external body parts elicited stronger warning avoidance. From the observations of the retailers, 

two of the GHWs appeared to have the least impact: the images of a pregnant woman and a 

corpse with a toe-tag. However, once again, the accuracy of retailers’ reports could not be 

validated.  

Probably because of the perception that friends or family were the sole determinants for children 

and young people’s smoking behaviours, most retailers did not appear to think they had a role in 

reducing smoking uptake, as long as they did not sell tobacco products to people under the legal 

age. A minority of participants were even concerned about any unintended consequences GHWs 

might have on children and young people. In their views, GHWs had caused more children and 

young people to take notice of and have the desire to own tobacco products. However, the 

empirical evidence on the impacts of GHWs on children was limited because of the small number 

of research studies focusing on this age group, and the evidence for the impact of GHWs on 

intention to smoke is contradictory (see Chapter Three). 

For most participants, there appeared to be a discrepancy between their agreement with 

protecting children and what they are prepared to do. About one-half of the participants were 

unwilling to remove point of sale tobacco displays, even though tobacco displays were a major 

channel for tobacco point of sale promotion. About half of the sample also disliked the idea of 

tightening tobacco control regulations because of their effects on their business. 

None of the participants had changed the way tobacco products were displayed after GHWs were 

introduced. This finding gave confidence that the impact of the new GHWs had not been 

undermined by the tobacco companies through strategically displaying the packets to obscure 

GHWs, as had happened in Malaysia. There are reports that tobacco companies in Malaysia had 

provided retail shops with new tobacco cabinets where cigarette packs were displayed on tilted 

slates, and as a result of this change, reduced the visibility of GHWs to shoppers (Lian, 2010). 

None of the participants in this study were planning to undertake any changes to the tobacco 

displays.  
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Importantly, many participants emphasised that they did not have the right to change the displays 

as they were owned by tobacco companies. Almost all participants also distanced themselves 

from any decisions relating to the displays of tobacco products, and  seemed to be suggesting that 

they were there to provide a space for the tobacco companies to sell their products. The remarks 

made by these retailers suggested that tobacco companies played an important role in guiding 

retailers’ behaviours.  

The retailers revealed that they had regular contact with the tobacco companies, and the industry 

probably had many opportunities to influence retailers’ attitudes and behaviours. It became 

apparent from the interviews that many retailers misunderstood the impact of banning tobacco 

displays at shops, and their arguments against the implementation of a display ban resembled the 

ones used by the tobacco industry, such as the belief that keeping tobacco products in an under-

the-counter drawer would increase the risk of shopkeepers being attacked.  

Retailers admitted that they were stocking tobacco products to provide a one-stop shop for their 

customers. The compounded benefits of selling tobacco had probably increased retailers’ 

resistance to tobacco control efforts. Moreover, because tobacco is addictive and consumed daily 

by about 16% of the adult population in New Zealand, the commercial benefits tobacco brought 

to retailers could not be replaced by any other normal consumer products. 

It was obvious from the conversations that all participants were aware of the health damages 

caused by smoking. Some retailers appeared to face a moral conflict between making a profit and 

selling products that are harmful to their customers. Future studies could examine retailers’ 

acceptance of selling and promoting nicotine replacement therapy at their stores. This initiative 

would provide a way to encourage retailers to be socially responsible, without compromising 

their commercial interest in increasing sales. 

8.6.1 Strengths and limitations 

This study had a number of strengths, as well as limitations. First, the study filled an information 

gap around retailers’ perceptions of GHWs and the implementation of GHWs at retail stores. 

Because this is the first study conducted with retailers on tobacco GHWs, the use of a semi-

structured interview format appeared to be appropriate. This methodology allowed the 

interviewer to seek answers to the specific research questions developed for the study, while 
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allowing the interviewer to also explore other areas that appeared to be important to the 

participants. 

To capture the views of a diverse population of retailers, the sample of this study was 

purposefully selected to represent a range of geographical locations and neighbourhood 

deprivation levels of stores in Wellington city. However, as with most small-scale qualitative 

studies, the sample was not meant to be representative at a national level. In future, it is possible 

to replicate this study with a bigger sample size or even extend the sampling population to 

outside Wellington.  

Another way to improve the study design would be to incorporate a quantitative component, 

where a larger group of retailers is recruited to fill in a self-completion paper-based survey to 

quantify differences by store type and region. The ability to complete the surveys in the 

participants’ own time might be seen as a more viable option for some retailers and therefore 

could increase the response rate. In fact, a few researchers had adopted mixed research methods 

in their studies of retailers’ attitudes and behaviours, where findings from the qualitative 

component were used to explain and enrich findings gathered from the quantitative study (e.g., 

Feighery et al., 2004). 

Another limitation of this study relates to self-selection by potential participants which might 

have introduced further bias in the sampling. As noted in the method section, many potential 

respondents were interested in knowing about the purpose and the funder of this study. Some 

people asked specifically whether the study was conducted by the government or the tobacco 

industry. Unfortunately, I did not gather any information on whether these people were more 

resistant to research carried by the government or the tobacco industry. However, when 

comparing the response rate with that of another New Zealand study of retailers that was also 

conducted by a university, they were similar (Jaine, 2012).  

The third limitation of this study to consider was the sampling frame. This study’s sample only 

constituted shopkeepers from dairies and owner-operated superettes. The rationale behind 

selecting this sampling frame has been explained earlier in the chapter, and could be fully 

justified. When considering the findings of this study, it is important to understand the views 

generated from this sample probably did not resemble those of owners of other venue types. As 

shown in a previous study (Cumming & Sciandra, 1991), owners of privately owned stores, as 
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opposed to chain stores, were more likely to sell tobacco for profit and were less receptive to the 

idea of displaying anti-tobacco information. Owners of privately owned stores were also more 

likely to receive incentives from tobacco companies. Therefore it is possible that this sample of 

retailers were more likely to oppose the implementation of GHWs, compared to chain store (e.g., 

service stations and supermarkets) owners. However, the views of the latter group were not 

captured in this study. 

There were also a number of measurement errors that could affect the quality of this study. About 

one-third of the participants spoke English as their second language. While all participants but 

one appeared to be fluent English speakers, it was unclear whether they would respond 

differently if they were interviewed in their first language. Three of the participants did not give 

permission to have their interviews audio-taped. As a consequence, the interviewer needed to 

take notes during the interviews and the division of attention between recording and interviewing 

the participants might have caused errors in the interview notes. 

8.7 Conclusions 
This qualitative study filled an important information gap around the actual implementation of 

GHWs in retail environments, and captured retailers’ reporting of avoidance behaviours exhibited 

by smokers at point-of-purchase. While none of the retailers reported difficulties associated with 

the implementation of GHWs, some of them were worried about the impact GHWs were having 

on tobacco sales. Their conflict of interest might have caused some of the retailers to disagree 

with this tobacco control measure. Most retailers also commented on the impacts on their 

business of having a more regulated retail environment, and once again some of them showed 

disapproval of the government’s continuous efforts in tobacco control. Because of the 

commercial interest retailers had and the influence they might exert on product and retail-related 

regulations through lobbying and during public consultation, it is important to understand their 

positions and concerns around existing and possible tobacco control measures. Therefore, 

retailers’ concerns around their business could be addressed without compromising public health. 

The insights provided by this study also demonstrated the benefits of including retailers as active 

research participants in GHW evaluation. 
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Chapter 9 Conclusion, implications and future research 

9.1 Introduction 
The New Zealand government replaced the text-based warning labels on tobacco products with 

GHWs in February 2008. So far, only two published studies have investigated the impact of the 

New Zealand GHWs on smokers (Li & Grigg, 2008; Wilson et al., 2010). The first study showed 

that the number of first time Quitline callers had increased significantly after the implementation 

of GHWs (Li & Grigg, 2008), while the other found increased recognition of the Quitline number 

printed on the warning labels after GHWs were introduced (Wilson et al., 2010). To advance 

understanding of the other impacts GHWs might have on smokers, this thesis used varied study 

designs and research methodologies to provide multiple perspectives on the effectiveness of 

GHWs.  

Although international studies had demonstrated the overall effectiveness of GHWs compared 

with text-based warning labels (e.g., Borland, Wilson et al., 2009; Environics Research Group, 

2007; Hammond et al., 2007), a number of information gaps were identified. These included the 

lack of surveillance data on the distribution of GHWs during a progressive phase-in period, the 

lack of data on the different response patterns to on-pack warning labels by people of different 

socio-demographic status, and the reliance on self-reported data from smokers. There was also a 

lack of observational data on avoidance behaviours and a lack of information from retailers. 

Further, because of the high prevalence of RYO use in New Zealand (Ministry of Health, 2010a; 

Young et al., 2006), and the noticeable differences in the way GHWs are presented on factory-

made cigarette packets and loose tobacco packs, it is also important to compare the level of 

impacts elicited by different pack types.  

The four studies reported in this thesis were designed to addresses these information gaps. New 

Zealand provides an appropriate context for evaluating the varied effects of GHWs as it has 

shown some leadership in tobacco control policy and could provide guidance to other countries 

(Hoek et al., 2010).  

To recapitulate, this thesis reports on four original studies, and uses a mixed methods approach to 

monitor how GHWs were implemented at retail outlets and compare the effects of the new 

GHWs in comparison with the old text-based warnings. The surveillance study (Study One) 

provides important contextual information for the other three studies on the coverage of GHWs at 
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different time points, generating data on the implementation of the new warnings not available 

from other sources. In that study, data were collected from six New Zealand cities or towns to 

monitor and establish the roll-out pattern of the new GHWs in four different types of retail stores. 

These surveillance data provide direct evidence of the availability and visibility of GHWs at 

point-of-purchase on a monthly basis before, during, and after the six-month phase-in period, and 

were used to guide the fieldwork and analytical approach for the other studies. To date, no 

published studies had monitored the roll-out of GHWs during a progressive phase-in period. 

Studies Two and Three used quantitative study designs to assess the impacts of the New Zealand 

GHWs on smokers. Study Two involved an in-depth analysis of the ITC-NZ dataset where a 

cohort of smokers was interviewed a year apart, while data for Study Three were collected 

through observing smokers’ behaviours in naturalistic settings. For both studies, data were 

collected before and after the implementation of the GHWs, to allow for a comparison of 

responses to the old text-based warnings and the new GHWs. Both studies provide new 

information on how GHWs affected smokers’ observed and self-reported behaviours. Study Two 

is the first study to assess the different levels of self-reported responses to on-pack warnings 

using a wide range of socio-demographic and smoking-related factors. Study Three is one of the 

first studies to assess warning avoidance using an observational design, and is the only study that 

has investigated the impact of introducing GHWs on observed avoidance behaviours. 

Retailers had rarely been involved as active research participants in tobacco control policy 

research, and no published studies have reported on retailers’ perceptions of GHWs or the 

assistance they received from the tobacco industry in relation to the introduction of GHWs. The 

qualitative component of this thesis (Study Four) fills this information gap by interviewing 21 

retailers of family-run dairies or owner-operated superettes. The perceived impact of GHWs on 

smokers was explored using retailers’ observations and interpretations as a lens through which 

the policy’s effects could be examined. The participating retailers also discussed the impacts 

GHWs had had on their business, the assistance they had received from the tobacco companies in 

relation to the introduction of GHWs, the reasons they supported or opposed the implementation 

of GHWs, and their views of government policies on tobacco control in general. 

This final chapter summarises findings from these studies, discusses their strengths and 

limitations and provides overall conclusions. The findings have implications for future legislative 
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changes regarding warning label requirements and these are also outlined. The chapter also 

identifies key research questions that future research could address.  

9.2 Conclusions 

As discussed in Chapter Four, this thesis set out to: 

• quantify the effectiveness of GHWs introduced in New Zealand in February 2008, and 

• explore issues relating to the implementation of the new health warnings. 

 

Key findings from the four studies are drawn together and considered under two main themes: 1) 

the implementation of GHWs in retail outlets and 2) the impact of GHWs on smokers. 

9.2.1 The implementation of graphic health warnings in retail outlets 

9.2.1.1 Compliance with the implementation of new warning labels in the retail 

setting 

During the public consultation period on the proposed changes to tobacco warning labels, the 

tobacco companies strongly opposed the government’s timetable for the implementation of 

GHWs. They suggested extending the phase-in period from six months, as proposed by the 

Ministry of Health, to between 12 to 24 months (Allen and Clarke, 2005). Their arguments were 

based on technical and practicality issues around the printing of the new packages and stock 

management (British American Tobacco, 2007; Imperial Tobacco, 2007). However, findings 

from Study One suggest that these concerns were unfounded as compliance with the new 

regulations at the end of the phase-in period was high, suggesting few if any production 

difficulties had arisen.  

When tobacco retail outlets were visited within the ten days after the end of the phase-in period 

(i.e., first week of September 2008), only a very small proportion of packets (0.5%) observed in 

retail displays still contained the old text-based warnings. Data collected from different 

geographical locations and retail venue types show a similar pattern. These similarities suggest 

that despite the different stock turnover and buy-out patterns that might exist between outlet 

types, the tobacco companies and retailers were able to meet the new regulations within a six-

month phrase-in period. Further, some tobacco manufacturers distributed packets that contained 
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the new GHWs as early as December 2007, that is, nine months after the new regulations were 

passed and nine months before the new packs became mandatory. This observation shows that for 

some brands at least, changes in packaging could be implemented more quickly than the tobacco 

companies had suggested in their responses to the government’s proposal.  

Interviews with retailers, as reported in Study Four, revealed that the tobacco companies helped 

them to meet the new regulations. Assistance included providing retailers with information on the 

new regulations (verbal and/or printed), and checking and removing old packets from the 

displays at the end of the phase-in period. Retailers interviewed also advised that tobacco 

companies were buying back all of the old packs or exchanging these for the new ones. These 

comments suggest the implementation of GHWs did not place a financial burden on retail outlet 

owners. Instead, expenses associated with the change of tobacco warning labels appear to have 

been absorbed by the tobacco industry. 

Drawing all the evidence together, the issues and concerns raised by the tobacco companies about 

GHW implementation during the public consultation period appeared to be unfounded. The 

transition from having text-based warning labels to GHWs on tobacco packaging seemed to be 

smooth, and retailers did not report difficulty in meeting the policy requirements.   

9.2.1.2 Roll-out pattern of the new graphic warnings 

Tobacco companies started distributing some brands featuring the new GHWs relatively early. A 

small quantity of tobacco products containing GHWs began to appear on tobacco display units at 

least three months before the phase-in period started (i.e., 0.1% of packets visible on the displays 

in December 2007). At the start of the official implementation period (28 February 2008), the 

proportion of packs featuring the new GHWs increased to 24%. The roll-out was steady, and 

suggests that tobacco companies had strategically managed the production of new packets to 

ensure they could meet the new law, as well as to minimise additional cost associated with re-

packaging the tobacco products in the old packs. 

The critical appraisal of previous studies reported in Chapters Three and Four, demonstrates the 

importance of collecting surveillance data because these data indicated how widely GHWs were 

available at different times during a progressive phase-in period. As observed from that study, 

people’s exposure to GHWs was a lot lower at the beginning of the phase-in period compared to 

the end of the phase-in period. The surveillance data therefore provide guidance on how to 
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manage and interpret data collected during the phase-in period. In addition, the surveillance data 

facilitate the analysis and interpretation of the ITC-NZ analysis, and allow data collected in the 

other studies in the thesis to be contextualised by providing estimates on how widely GHWs were 

available during the time of data collection. 

9.2.2 Smokers’ responses to the graphic health warnings 

9.2.2.1 Overall effectiveness 

Studies Two, Three and Four all provide evidence about the effects of the new GHWs on 

smokers. When considering their effectiveness relative to the former text-based warning labels, 

GHWs elicited stronger responses across a range of measures, including knowledge of smoking 

harms, warning salience, cognitive processing of warning message, warning avoidance and 

forgoing of cigarettes. This finding is consistent with most previous studies that used similar 

measures (Borland, Wilson et al., 2009; Hammond et al., 2007; Hammond, Fong, McNeill et al., 

2006; Thrasher, Hammond et al., 2007). The evidence provided by each study reported in this 

thesis is summarised below. 

In the ITC-NZ analysis (Study Two), the impacts of tobacco warning labels were measured 

across four dimensions: warning salience, cognitive processing of warning messages, self-

reported behavioural responses to warning labels, and knowledge of smoking harms depicted on 

the warning labels. Responses were collected both before and after the implementation of GHWs 

among a cohort of smokers. The new GHWs outperformed the old text-based warnings in all 

outcome measures. This finding is consistent with other ITC studies that have used the same 

measures in different countries (ITC Project, 2012). When compared with responses reported at 

wave one (pre-GHW implementation), the increase in the odds of smokers avoiding GHWs was 

particularly notable. At wave two, smokers had an eight-fold increased likelihood of reporting 

avoidance behaviours relative to wave one data. Certain groups were more likely to report 

avoidance behaviours towards GHWs: females, Māori and Pacific (compared to 

European/Other), and people who were more socio-economically deprived. The differential level 

of responses towards GHWs by ethnicity and deprivation level provide important evidence that 

the new GHWs had a stronger impact on the high smoking prevalence groups. More generally, 

this finding suggests GHWs have the potential to reduce smoking-induced health disparities 

among Māori, Pacific people and those who are more socio-economically deprived. 
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Avoidance behaviours were further investigated in Studies Three and Four. Study Three was an 

observational study, where the proportion of smokers that exhibited avoidance behaviours in 

outdoor areas of food and beverage outlets was compared across four points in time. This 

proportion increased following implementation of GHWs, providing further evidence for the 

increased impact GHWs had on avoidance behaviours when compared to the old text-based 

warnings. The interviews with shopkeepers reported in Chapter Eight also found that smokers 

had attempted to avoid GHWs in general, as well as specific GHWs, when purchasing tobacco. In 

summary, the studies find strong evidence that GHWs had a greater impact than text-based 

warnings, including stimulating a greater degree of avoidance behaviours, a likely consequence 

of their strong visual salience. 

Drawing the findings together, the new GHWs in New Zealand have more impact on smokers 

than the old text-based warning labels. This finding thus supports the implementation of tobacco 

GHWs. 

9.2.2.2 Unequal impact by tobacco types 

The actual size of the GHWs printed on the back of a loose tobacco pack is much smaller than 

those printed on a factory-made cigarette packet. To examine whether the effect of GHWs on 

factory-made cigarettes packets and loose tobacco packs differed, Study Two examined 

responses to GHWs by the type of tobacco smoked (factory-made cigarettes exclusively, RYO 

exclusively, or a combination of both).  

The results showed that among those who were not responsive to the old text-based warnings, 

smokers who used factory-made cigarettes exclusively were significantly more likely to respond 

to the new GHWs than loose tobacco smokers. For example, compared with those who smoked 

RYO exclusively, factory-made cigarette users were significantly more likely to think about the 

health risks of smoking, believe GHWs would make quitting easier, and report having forgone a 

cigarette as a result of the GHWs. These findings might suggest that RYO smokers have other 

characteristics that differ from factory-made cigarette smokers that could explain this difference. 

However, given the wide range of socio-demographic variables that had been controlled for in the 

analysis, the findings are more likely to suggest that the GHWs printed on loose tobacco packs do 

not have as much impact as those printed on factory-made cigarette packets. These findings 

therefore highlight the importance of developing specific requirements for GHWs on loose 
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tobacco packs to ensure they have equal impact. This change in policy is crucial considering the 

high proportion of New Zealand smokers using RYO (Young et al., 2006), particularly those 

from vulnerable populations such as Māori and young people (Nosa et al., 2011; Young et al., 

2006). 

9.3 Public policy implications 
When considering the policy implications of these findings, it is important to first understand the 

current tobacco control landscape. New Zealand has shown some leadership in tobacco control 

policy. While GHWs had been implemented in New Zealand for over five years, many countries 

are yet to introduce tobacco GHWs. For example, the latest data available from the WHO showed 

only half of the parties (53 out of 107) that signed up to the WHO FCTC had implemented 

GHWs (World Health Organisation, 2012). Therefore lessons learnt from New Zealand could 

benefit those countries still considering or developing regulations around tobacco GHWs. These 

lessons are described next.  

First, the overall findings from this thesis supported the implementation of GHWs in New 

Zealand, because the new GHWs had more impact (salience, cognitive processing and 

behavioural responses) on smokers than the old text-based warnings. Tobacco GHWs are an 

effective channel for communicating health messages to smokers, as smokers do remember 

specific health messages printed on GHWs. However, it should also be noted that the data from 

the ITC-NZ analysis (Study Two) showed that with the current GHWs, there was still a notable 

proportion of respondents who reported ‘never’ or ‘rarely’ noticing GHWs (17%), or that they 

‘never’ or ‘rarely’ read or looked at GHWs closely (11%). With the implementation of plain 

packaging in New Zealand in the future, there will be an opportunity to revise the requirements 

for GHWs to further increase responsiveness. 

Second, when developing the legislation for tobacco GHWs, governments should carefully 

consider the length of the lead-in period they allow for the new tobacco packaging requirements 

to come into effect. Findings from this thesis show that tobacco companies are capable of 

implementing changes to tobacco packaging requirements in New Zealand within the 

government-specified timeframe (a 12-month lead-in period plus a 6-month phase-in period), 

despite claims about the time it would take to purchase new machinery for the printing of the new 

GHWs. Evidence from the surveillance study suggests that the tobacco industry might be able to 
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comply with the legislation within nine months from the announcement date. I recommend that 

overseas governments considering introducing GHWs should consider a short implementation 

timeframe. Similarly, for any future changes in tobacco packaging requirements in New Zealand, 

the government should also consider having a shorter lead-in period to avoid unnecessary delays 

in policy implementation. 

Third, findings from the thesis show that in New Zealand, the GHWs printed on loose tobacco 

packs were less likely to generate reactions from smokers when compared with factory-made 

cigarette packets. A plausible explanation for these different impacts could be the way the 

warnings labels were executed and the fact that loose tobacco packs may be folded, which could 

obscure or distort the GHWs. As noted earlier in the thesis, the GHWs printed on loose tobacco 

packets appeared to be smaller and were out-of-proportion. Both factors could have reduced the 

visual impacts of GHWs printed on loose tobacco packs. This is particularly of concern for New 

Zealand, as the use of RYO is highly prevalent in this country and the use of RYO is more 

common among socially and financially disadvantaged groups (Ministry of Health, 2010a). 

Findings from the observational study (Study Three) clearly demonstrate that the front of a 

cigarette pack was more likely to be displayed in public places than the back-of-pack. However, 

in New Zealand, GHWs cover only 30% of the front-of-pack, but 90% of the back-of-pack. 

Alongside evidence from previous studies that showed bigger tobacco warning labels had 

stronger effects on smokers (ITC Project, 2012), the findings suggest that the size of the GHWs 

on the front-of-pack needs to be increased greatly to maximise their impact on smokers. 

The fifth policy implication relates to the potential for GHWs to help address social and health 

inequalities arising from smoking. Data from the ITC-NZ analysis show that Māori smokers were 

more responsive to GHWs (e.g., more salient, elicited stronger behavioural responses), when 

compared with European/Other. There is also some evidence that Pacific People were also more 

responsive to GHWs than European/Other. Since globally smoking prevalence among ethnic 

minority groups and low socio-economic groups is often disproportionately high, the findings 

suggest that other countries could implement GHWs as a measure to reduce smoking-related 

disparities. 
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9.4 Strengths and limitations 
This thesis offers a comprehensive overview of the effectiveness of the New Zealand GHWs by 

using diverse methods in data collection. The use of different research methodologies provides an 

opportunity to explore a similar set of research questions in different ways and among different 

sample populations. The strengths and limitations of each specific study have been discussed in 

detail earlier in the thesis (see Chapters Five to Eight). This section summarises the key strengths 

and limitations of each of the studies reported in this thesis, and highlights how these studies help 

strengthen the evidence on GHWs’ effectiveness through the use of different research 

methodologies. 

Study One employed a simple methodology that allowed data collection to be replicated with 

confidence across time and different data collectors. While the data might still contain some 

measurement errors, steps were undertaken to help maximise data accuracy. These included 

sending out a reminder email to the data collectors a few days prior to each data collection 

period, alongside a brief instruction sheet and a data recording sheet. A notable limitation of this 

study related to its small sample size (resulting in wide confidence intervals for prevalence 

estimates) and the possibility of selection bias that might have been generated through the 

convenience sampling method. Nevertheless, the sampling protocol was developed to represent a 

range of geographical locations and outlet types and hence reduce selection bias. While the data 

might not be representative, they nevertheless provide a good indication of the general roll-out 

pattern of the new GHWs. The benefits of having surveillance data to approximate the coverage 

of GHWs at different time points have been demonstrated throughout the thesis, as the 

surveillance data improve the methodologies and help interpret data collected from the 

subsequent studies. 

Study Two had a large sample size and followed a cohort of smokers both before and after the 

implementation of GHWs. Compared to other New Zealand studies that had investigated the 

effects of GHWs, the ITC-NZ study probably has the most robust methodology. Other strengths 

include the use of different measures of on-pack warning effectiveness and a wide range of socio-

demographic information to provide a multifaceted assessment of smokers’ responsiveness to 

warning labels. The ITC-NZ analysis therefore provides strong evidence for the greater effects 

elicited by the New Zealand GHWs, compared with the old text-based warnings. The study also 
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provides some preliminary evidence for the differential impact GHWs had on different sub-

groups of smokers.  

However, this study also has a number of limitations which are commonly associated with survey 

studies. First, the response rate was low. All ITC-NZ respondents were recruited from the NZHS 

survey. When considering the responses rate from both surveys, the overall response rate for the 

ITC-NZ was estimated to be 32.6%. Second, only about two-thirds of wave one respondents were 

successfully followed-up. It is unclear whether or not biases were generated due to differential 

loss to follow-up. Third, this study relied on respondents’ self-report, which is generally subject 

to a number of limitations such as poor recall and social desirability bias. These limitations might 

have reduced the accuracy of the data, but measures had been undertaken (e.g., through the use of 

weighting and inclusion of a control question in the questionnaire) to minimise or assess the 

impact these limitations might have on data quality. Overall, these limitations did not seem to 

threaten the internal validity of the study findings, but they highlight the importance of having 

diverse methodologies that allow the same set of research questions to be examined through 

different lenses. 

The third study focused on observed avoidance behaviours among smokers at different stages of 

the GHW phase-in period. The study investigated the behaviours of respondents who were 

exposed to tobacco warning labels (the old text-based warnings and/or the new GHWs) in their 

naturalistic settings. Therefore, the findings have high face validity. Further, the data were 

collected by observation and were therefore not affected by smokers’ self-reporting bias.  Similar 

to Study Two, data for this study were collected both before and after the implementation of the 

GHWs. The establishment of baseline measures enables comparison of behaviours with text-

based warnings and the GHWs. However, data collection was limited to Wellington city central. 

Therefore, the data might not be generalisable to the overall New Zealand population. 

Furthermore, demographic information was not collected and therefore differences in display of 

packets by factors such as gender and age could not be established. Nevertheless, this study is the 

first to collect data on observed warning avoidance behaviours, and provides new information 

that is not available from the other three studies. 

Study Four was the only qualitative study reported in this thesis, and this methodology allowed 

an investigation of the implementation and the perceived effectiveness of GHWs in more depth. 

This study had a small sample size (n=21 shopkeepers) and the sample was restricted to 
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shopkeepers in Wellington city. However, the aim in this qualitative study was not for the sample 

to be representative, rather the sample was purposefully selected to maximise diversity (e.g., a 

quota was set to recruit participants from settings within a range of deprivation levels, using a 

neighbourhood deprivation measure). The study also had a low response rate at 38%. Judging 

from the reactions of shopkeepers approached during recruitment, tobacco control policy 

appeared to be a sensitive topic for some shopkeepers. It is therefore plausible that shopkeepers 

with particular views about tobacco control policy might be less inclined to take part in this 

study, creating possible selection bias. The impact of possible selection bias needs to be 

considered when drawing inferences from the findings. 

In summary, while each study reported in this thesis has its limitations, as a whole this thesis 

provides a comprehensive view on the effectiveness of the New Zealand graphic health warnings, 

and offers new information to the study of GHWs’ effectiveness. It is important to note that data 

collection for all four studies concluded within the first year of implementation of GHWs. 

Therefore, the thesis evaluated the impacts of GHWs for the first year only. Specifically, the 

thesis did not examine the effects of the second set of the GHWs (which were introduced one 

year after GHWs were first implemented). Nor was it possible to investigate the wear-out of 

GHWs over time. The next section identifies those areas where more research would strengthen 

the understanding of GHWs’ effectiveness. 

9.5 Further research 
To further enhance understanding of how tobacco GHWs could reduce smoking prevalence, more 

research in this topic area is needed. The impact of over-exposure to the same set of warning 

labels has been investigated overseas (Borland, Wilson et al., 2009). However, as the current 

thesis focuses on the effects of the New Zealand GHWs during its first year of implementation, 

the wear-out of the GHWs was not examined. Future studies that assess smokers’ responsiveness 

to GHWs, using measures similar to the ones in the ITC-NZ study, would provide useful 

indicators on whether or not GHWs are losing impact over time.  

The thesis did not investigate the impacts of GHWs of different sizes. However, previous 

research has shown that bigger warnings have stronger impacts on smokers (Hammond et al., 

2007). The ITC-NZ analysis reported in Chapter Six showed that 70% of smokers reported 

noticing warning labels ‘often’ or ‘very often’ after the six-month phase-in period. This was 
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significantly higher than the figure reported prior to the introduction of the new GHWs (51%). 

However, there is room for the government to increase the size of the GHWs on the front-of-pack 

to further increase warning salience, which will probably have an impact on smokers’ 

responsiveness towards on-pack warning labels.  

To provide New Zealand evidence for the benefit of increasing the size of the front-of-pack 

GHWs, future studies could expose research participants to mock-up cigarette packets that varied 

by the size of GHWs. This could be undertaken as an experimental study whereby smokers view 

and respond to packets that varied by the size of GHWs. It is also possible to adopt a naturalistic 

approach, similar to that trialled by Moodie and colleagues in their tobacco plain packaging 

research (Moodie & Mackintosh, 2013; Moodie, Mackintosh, Hastings, & Ford, 2011). Using a 

naturalistic study design, smokers will be given the opportunity to view and handle mock-up 

cigarette packets in a natural way, followed by an assessment of how they reacted to the different 

packets. 

The effectiveness of GHWs has received considerable attention from researchers in the past 

decade. The early phase of research focused on the different impacts of text-based warning labels 

versus GHWs (e.g., Borland, Wilson et al., 2009; Hammond et al., 2007; Li & Grigg, 2008; 

Thrasher, Hammond et al., 2007; Wilson et al., 2010) and best practice in GHW design (e.g., 

Createc, 2008; Environics, 2008a, 2008b; Hoek, Gendall et al., 2012; Hoek et al., 2010; Sobani, 

Nizami, Raza, ul Ain Baloch, & Kahn, 2010). Recently, researchers started exploring the 

combined effects of plain packs and GHWs (e.g., McCool et al., 2012; Munafò et al., 2011; 

Thrasher et al., 2011). There is also some early evidence from Australia showing that smokers 

exhibited stronger avoidance behaviours towards GHWs after the introduction of plain packaging 

(Zacher, Bayly, Brennan, Dono, Miller, Durkin, Scollo, & Wakefield, 2013). The New Zealand 

government is currently preparing legislation to require plain packaging of tobacco, and future 

studies should continue tracking the impact of GHWs after the introduction of plain packs. These 

studies could repeat the methodologies used in the current thesis to get a comprehensive 

overview of the likely impact GHWs and plain packaging have on smokers. 

The analysis of the ITC-NZ dataset (Study Two) provides some preliminary data on the stronger 

impacts GHWs had on Māori and Pacific smokers, when compared with European/Other. This is 

the first study that has compared the level of responsiveness to the New Zealand GHWs by 

ethnicity. To substantiate this claim on the likely ethnicity differences, more research that 
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compares the responsiveness to GHWs by ethnicity is needed to see if this finding is replicable. 

Furthermore, the current thesis does not explore why ethnicity differences existed. Future studies 

could investigate the extent to which Māori and Pacific smokers respond to visual depictions of 

health effects, the degree to which Māori smokers notice and read the te reo message, and 

whether or not the awareness and readership of the te reo message has led to greater reported 

warning salience and other responses towards GHWs. Findings from these studies could have 

implications for how to best use the limited space on pack areas to achieve public health benefits. 

9.6 Conclusions 
While there is already strong empirical evidence supporting the implementation of tobacco 

GHWs, this thesis adds value by being the first to evaluate the effectiveness of the New Zealand 

GHWs in depth. Tobacco warning labels are an extremely cost-effective tobacco control 

intervention (Mahood, 2003; Wilson et al., 2009). This thesis found that the New Zealand GHWs 

increased awareness of smoking-induced health effects, improved awareness of and attentiveness 

to warning labels, and increased cognitive and self-reported behavioural responses to tobacco 

warning labels. The findings are similar to studies that evaluated the effects of tobacco GHWs 

overseas (e.g., Borland, Wilson et al., 2009; Borland, Yong et al., 2009; Fong, Hammond, & 

Hitchman, 2009; Hammond, 2008).  

The stronger impacts of GHWs on warning avoidance, compared with the old text-based 

warnings, are consistently found across a range of research methodologies. The ITC-NZ analysis 

shows that the new GHWs could potentially contribute to reducing smoking-related health 

disparities because they elicited stronger cognitive and behavioural responses for Māori and 

Pacific smokers – the two ethnic groups in New Zealand that have the highest smoking rates 

(Ministry of Health, 2013). The other three studies provide further novel insights: the tobacco 

industry’s capability to comply with new packaging requirements within 18 months (including a 

12-month preparation period and a six-month phase-in period), the retailers’ ability to comply 

with the new legislations around GHWs, and retailers’ often positive attitudes towards the 

introduction of GHWs and other tobacco control interventions. 

The New Zealand government has committed to an aspirational goal of reducing smoking 

prevalence to less than five percent, making New Zealand essentially a smoke-free nation by 

2025 (New Zealand Government, 2011). The attainment of this goal will rest on the efforts made 
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by the government and the health sector in tobacco control, and GHWs should be seen as part of 

a comprehensive tobacco control package. To enhance the effectiveness of GHWs, it is 

recommended that the New Zealand government introduces further changes to the tobacco 

warning label requirements. These would include increasing the size of the front-of pack GHWs, 

and revising the warning label requirements for loose tobacco packs to ensure that the GHWs 

have strong visual impact. 
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Appendix 1 The New Zealand graphic health warnings, 
implemented from 28 February 2008 

Warning 
message written 
in English and te 
reo Māori 

Warning label on front-of-pack Warning label on back-of-pack 

Smoking causes 
blindness 
 
KA KĀPŌ KOE I 
TE MOMI 
HIKARETI 

  

Smoking causes 
gangrene 
 
KA PĀNGIA 
KOE I TE 
KIKOHUNGA I 
TE MOMI 
HIKARETI 
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Smoking causes 
mouth cancer 
 
KA MATE 
PUKUPUKU Ō 
TE WAHA KOE 
I TE MOMI 
HIKARETI 

  

You are not the 
only one smoking 
this cigarette 
 
ĒHARA KO 
KOE ANAKE 
KEI TE MOMI I 
TĒNEI 
HIKARETI 
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Over 80% of lung 
cancers are 
caused by 
smoking 
 
TE NUINGA O 
NGĀ MATE 
PUKUPUKU Ā 
PŪKAHUKAHU 
NĀ TE MOMI 
HIKARETI 

  

Tobacco smoke is 
poisonous 
 
HE PAIHANA 
TE AUAHI 
HIKĀ 
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Smoking causes 
heart attacks 
 
KA MĀUIUI 
TŌU NGĀKAU I 
TE MOMI 
HIKARETI 

  

Smoking can 
make you 
impotent 
 
KA KAHAKORE 
TE URE I TE 
MOMI 
HIKARETI  
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Smoking is 
highly addictive 
 
KA TINO 
WAREA TE 
TANGATA I TE 
MOMI 
HIKARETI 

  

Smoking causes 
foul and offensive 
breath 
 
KA HAUNGA, 
KA KEHAKEHA 
TŌU HĀ I TE 
MOMI 
HIKARETI 
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Your smoking 
can harm your 
kids 
 
KOI PĀNGIA I 
TE MATE ŌU 
TAMARIKI I 
TŌU MOMI 
HIKARETI 

  

Smoking causes 
serious lung 
diseases 
 
HE TINO KINO 
TE MATE MIRU 
PUPUHI 
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Smoking more 
than doubles your 
risk of stroke 
 
KA TINO KAHA 
RAWA AKE 
TŌU PĀNGIA 
ANA I TE MATE 
RORO IKURA I 
TE MOMI 
HIKARETI 

  

Smoking blocks 
your arteries 
 
KA AUKATIHIA 
ŌU IOIO TOTO I 
TE MOMI 
HIKARETI 
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Appendix 2 Critical appraisal checklist 

 
1. What is the research question? Is it concerned with the impact of an intervention, causality or 
determining the magnitude of a health problem? Is it a well stated research question/hypothesis? 
 
2. What is the study type (i.e. RCT, survey, survey – cross-sectional, survey – longitudinal, 
interview etc)? Is the study type appropriate in answering the research question? If not, how 
useful are the results produced by this type of study? 
 
3. What are the outcome factors and how are they measured? Are all relevant outcomes 
assessed? Is there measurement error? How important are omitted outcomes? Is measurement 
error an important source of bias? 
 
4. What are the study factors (exposures) and how are they measured? Is there measurement 
error? Is measurement error an important source of bias? 
 
5. What important potential confounders are considered? Are potential confounders examined 
and controlled for? Is confounding an important source of bias? 
 
6. What are the sampling frame and sampling method? Is there a selection bias? Does this 
threaten the internal or external validity of the study? 
 
7. Are study design specific issues addressed? (e.g. In an experimental study, how were the 
subjects assigned to group? In a longitudinal study, how many reached follow-up? In a case 
control study, are the controls appropriate?) Does this threaten the internal validity of the study? 
 
8. Are statistical tests considered? Were the tests appropriate for the data? Are confidence 
internals given? Is the power given if a null result? If not, how useful are the results? 
 
9. Are the results clinically/socially significant? Was the sample size adequate to detect a 
clinically/socially significant result? Are the results presented in a way to help in health policy 
decision? 
 
10. Key conclusions 
 
11. What does this paper add to the literature review? 
 
12. Additional note. 
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Appendix 3 Summary of papers included in the literature 
review 
Author, Year, Title 
 

Bansal-Travers, Hammond, Smith, & Cummings. 
2011 
The Impact of Cigarette Pack Design, Descriptors, and Warning Labels on Risk Perception 
in the U.S. 

Settings, Buffalo NY, US 
Participants *197 adult smokers and 200 adult non-smokers aged 18+ years 
Study design and 
data collection 
method 

*A within-subject experimental study 
*Sample was recruited thought mall-intercept  
*Participants answered a baseline questionnaire. They were then shown 12 sets of packs in 
a random order (each set contains two or three packs). Each set was accompanied with 4-8 
forced choice questions. 
*Packs were varied by a particular design feature (colour, descriptor) or warning label 
style (text versus GHWs, size, attribution, message framing) 
*Specific elements relating to warning messages were text-based warnings versus GHWs, 
gain versus loss-framing text style, size of GHWs (30% on front of all packs; 30% vs. 50% 
vs. 100% on back-of-pack); source attribution. 

Outcome 
measurements 

*People selected 1 between the pair on questions that measured risk perceptions, quit 
motivation and purchase interest etc. 

Main findings *Packs with a text-based warning message, in a smaller size, or with a gain-framed 
warning message were more likely to be chosen as a pack that has the smoothest taste or a 
pack they would buy 
*Packs with a GHW, larger and a loss-frame warning message were more likely to be 
chosen as a pack that would attract their attention, make them think about the health risks 
of smoking, motivate smokers to quit, a pack that they would buy to try to reduce health 
risks, and a pack that they found to be the most effective. 
*Packets with 100% GHWs on back-of-pack were more likely to be chosen as a pack that 
contained most tar, attracted attention, a pack that they would buy to reduce health risks, 
think about the health risks of smoking, would motivate smokers to quit and the most 
effective. 
*Packets with 30% GHWs on back-of-pack were more likely to be chosen as a pack that 
has the smoothest taste. 
*Different by smoking status was not significant after adjusting for age, gender, ethnicity 
and education. 

Strengths and 
weaknesses 

Strengths: 
*GHWs appeared on mock-up cigarette packets to increase realism 
*A novel pack design and brand name were specially created to ensure brand 
familiarity/preference was not confounded with findings. 
 
Limitations: 
*Adult non-smokers were not the key audience for GHWs. Findings from non-smokers 
have limited applications. 
*Participants recruited through convenience sampling and may not be representative 
*Participants were shown mock-up packs in an artificial way 
*One of the conditions included exploring differential impacts of branded packaging and 
plain packaging. However, warning message type was not manipulated within this 
condition. 
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Author, Year, Title 
 

Borland et al. 
2009 
How reactions to cigarette packet health warnings influence quitting: findings from the 
ITC Four-Country survey 

Settings, *Canada - GHWs from waves 1-5 
*Australia - Introduced GHWs between waves 4 and 5 
*US - Text-based warnings from waves 1-5 
*UK  - Introduced bigger text-based warnings between waves 1 and 2 

Participants *Total n = 17773 over 5 years 
*Wave 1-2 n=6525 
*Wave 2-3 n=5257 
*Wave 3-4 n=4439 
*Wave 4-5 n=3993 
*Aged 18+ 
*Respondents from Canada, Australia, US and UK 
*Current smokers (smoked 100+ cigarettes in life time and at least 1 per day currently) at 
wave 1 
*The cohort was constructed from probability sampling methods with telephone numbers 
selected at random from the population at each country, within strata defined by 
geographical region and community size 
*The next birthday method was used to select the respondents in households with more 
than 1 eligible adult smoker 
*Loss in follow-up was replenished using the original sampling frame 

Study design and 
data collection 
method 

*A quasi-experimental study 
*ITC-four countries study 
*A within- and  between-country comparison on the impacts of different tobacco health 
warnings  
*CATI 

Outcome 
measurements 

*Warning salience (Likert scale), cognitive responses (Likert scale), forgoing of cigarettes 
(yes/no) and avoidance of warnings (any one of 4 specific behaviours) were examined as 
predictors of: 
1) quit attempts that lasted for at least 24 hours at the subsequent wave 
2) quit success that lasted for at least 1 month at the subsequent wave (among those who 
have made a quit attempt) 

Main findings *Salience, cognitive responses, forgoing and warning avoidance all independently 
predicted quit attempts at the subsequent wave 
*Cognitive responses and forgoing predicted quit attempts in multivariate analyses. Some 
of the effects were mediated by intention to quit. This suggested that warning labels that 
elicited cognitive responses and forgoing may stimulate spontaneous quit attempts, as well 
as to increase intention to quit 
*Pattern on the effects of salience on quit attempts was not consistent 
*Avoidance did not add further predictive power consistently, yet it was not found as a 
reactance that might inhibit quitting 
*No consistent pattern between the various immediate reactions towards on-pack warnings 
and quit success 

Strengths and 
weaknesses 

Strengths: 
*A strong design; a prospective analysis repeated 4 times using data from 5 survey waves 
*A between-country comparison provides a natural environment to evaluate impacts of 
actual warning labels 
*Standardised survey with minor adjustments to reflect colloquial speech 
*Large sample size and loss in follow-up were replenished to maintain sample size 
*Robust sampling frame and weighting scheme to ensure representativeness of findings 
*Included a range of measures to assess warning effectiveness 
*Linked immediate reactions towards on-pack warnings (salience, cognitive processing, 
forgoing and avoidance) to longer-term behavioural change (quit attempts and quit 
success). This makes a significant contribution towards future research as well as to the 
development of theoretical basis of GHWs’ effectiveness 
*Controlled for a range of socio-economical and smoking variables 
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Weaknesses: 
*Due to the nature of the study, features of the warning labels could not be controlled for 
e.g. size of label, themes etc 
*Responses may also be influenced by other tobacco control activities, e.g. a supporting 
campaign was aired in Australia post GHWs implementation, 
*Quit attempts and smoking status were self-reported 

 
Author, Year, Title 
 

Borland et al. 
2009 
Impact of graphic and text warnings on cigarette packs: Findings from four countries over 
five years 

Settings *Canada - GHWs from waves 1-5 
*Australia - Introduced GHWs between waves 4 and 5 
*US  - text-based warnings from waves 1-5 
*UK - Introduced bigger text-based warnings between waves 1 and 2 

Participants *Total n = 17773 over 5 years 
*Wave 1-2 n=6525 
*Wave 2-3 n=5257 
*Wave 3-4 n=4439 
*Wave 4-5 n=3993 
*Aged 18+ 
*Respondents from Canada, Australia, US and UK 
*Current smokers (smoked 100+ cigarettes in life time and at least 1 per day currently) at 
wave 1 
*The cohort was constructed from probability sampling methods with telephone numbers 
selected at random from the population at each country, within strata defined by 
geographical region and community size 
*The next birthday method was used to select the respondents in households with more 
than 1 eligible adult smoker 
*Loss in follow-up was replenished using the original sampling frame 
*Smokers who have quit smoking in subsequent survey waves were excluded from the 
analysis 

Study design and 
data collection 
method 

*A quasi-experimental study 
*ITC-four countries study 
*A within-in and  between-country comparison on the impacts of different tobacco health 
warnings  
*CATI 

Outcome 
measurements 

*Warning salience (Likert scale) 
*Cognitive responses (Likert scale) 
*Forgoing of cigarettes (yes/no)  
*Avoidance of warnings (any one of 4 specific behaviours)  

Main findings *After the introduction of the Australian GHWs, reported level of salience, cognitive 
processing, forgoing and avoidance were significantly increased. This significant increase 
was also relative to any other wave-to-wave changes and relative to the other three 
countries over those two waves 
*Comparing the waves prior to and after the introduction of new warnings, the Australian 
GHWs elicited stronger reactions than the UK enhanced text-based warnings (except for 
salience) 
*Comparing responses to the Australian GHWs 6 months and the Canadian GHWs 2.5 
years post-implementation, Australian smokers reported higher salience levels of the 
warnings, cognitive processing and avoidance than the Canadians, while both samples 
reported similar levels of forgoing 
*Level of wear-out was assessed by comparing responses to the Canadian GHWs and the 
UK enhanced text-based warnings 2.5 years after implementation, UK smokers reported 
higher levels of salience, while the Canadian smokers reported higher cognitive responses 
and avoidance 
*Both the Australian GHWs and UK enhanced text-based warnings were superior to the 
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US small text-based warnings 
Strengths and 
weaknesses 

Strengths: 
*A between-country comparison provides a natural environment to evaluate impacts of 
actual warning labels 
*Large sample size and loss in follow-up were replenished to maintain sample size 
*Standardised survey with minor adjustments to reflect colloquial speech 
*Robust sampling frame and weighting scheme to ensure representativeness of findings 
*Included a range of measures to assess warning effectiveness 
*New warning labels were introduced in the UK and Australia in different years. With data 
collected annually for 5 years, the year of implementation could be controlled for  
*With 5 survey waves, the changes found before and after the implementation of new 
warning labels could also be compared with other wave-to-wave changes. This rejected an 
alternative explanation of the increase as a result of the general non-specific tobacco 
control efforts 
 
Weaknesses: 
*Due to the nature of the study, features of the warning labels could not be controlled for 
e.g. size of label, themes etc 
*Responses may also be influenced by other tobacco control activities, e.g. 2 supporting 
campaigns were aired in Australia post GHWs implementation. Exposure to these 
campaigns not measured 
*Behavioural measures not assessed 

 
Author, Year, Title 
 

BRC Marketing and Social Research 
2004 
Smoking health warnings study: the effectiveness of different (pictorial) health warnings in 
helping people consider their smoking-related behaviour 

Settings, New Zealand (pre-GHWs) 
Participants *n=100 (includes 56 current smokers, 17 recent quitters and 27 non-smokers living in a 

smoking household) 
*Sample was selected to ensure representation of key demographic characteristics (age, 
gender and ethnicity) 

Study design and 
data collection 
method 

*Face-to-face interviews 
*A mixed of quantitative and qualitative techniques 
 
Stimulus: 
*Final set of GHWs mocked up on packs (total =24) 
*’Primary’ GHWs (supported by empirical evidence as effective) were shown to all 
participants. In additional to this, they viewed a random selection (with some constraints) 
of the remaining GHWs to control respondent fatigue 
*GHWs that portrayed the benefits of quitting was shown to all current and recent quitters 
*GHWs using te reo Māori were shown to all Māori respondents 
*One cessation message and 6 inserts were also tested 

Outcome 
measurements 

*Prioritisation of the GHWs within each theme, in terms of its ‘impact’ 
*The extent the GHWs would encourage smokers to quit or cut down 
*Comments on design aspects of the GHWs 
*The extent the cessation message would encourage smokers to call Quitline 

Main findings *GHWs on second hand smoke: Rated the highest on perceived effectiveness if the visual 
has a direct association with smoking, clear and bright picture, engages the audience at an 
emotional level and has a concise message 
*GHWs on physical health issues: Rated the highest if the visual is graphic and has a 
shock-factor, has a concise message that complements the visual  
*GHW on poison: There is only 1 GHW in this category. In general, respondents felt this 
GHW is informative but the use of big words (i.e. the chemical names) did not adequately 
explain how they damage health 
*GHWs on quitting help: The 4 GHWs were rated highly. They were liked for their 
positive tone and some of the GHWs also indicated the positive outcomes from quitting 
smoking 
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*GHWs on addiction: The visuals were a yellow strained finger and a full ashtray. Most 
participants chose the first GHW but then changed their mind after reading the text 
messages of both GHWs. This showed that while the visual served as a hook, the 
supporting text message is also important in conveying the message 
*78% agreed that having a cessation message on pack of cigarette packs was likely to 
encourage smokers to call Quitline 
*Mixed response when asked if the inserts would encourage smokers to quit or cut down 
*Most agreed communicating health effects on cigarette pack is appropriate, while an even 
greater proportion of respondents supported using TV to communicate 

Strengths and 
weaknesses 

Strengths: 
*GHWs were shown on mock-up cigarette packets to ensure the stimulus were realistic 
*GHWs were grouped by themes  to allow appropriate comparisons 
 
Weaknesses: 
*Laboratory study; an unrealistic environment 
*Participants were asked the extent to which the cessation message would encourage 
smokers to ring Quitline, instead of directly asking smokers if the message would 
encourage them to call 
*Behavioural measures not used 
*Sample size for each segment was small. 
*Respondents were also to rate the ‘impact’ of each stimulus. As impact was not defined, 
this may result to a loose frame of reference.  

 
Author, Year, Title 
 

Chang, Chung, Yu, & Chao 
2011 
The impact of graphic cigarette warning labels and smoke-free law on health awareness 
and thoughts of quitting in Taiwan 

Settings, Taiwan 
Participants *6 months pre-implementation: n=1074 

*3 months post-implementation: n=1094 
*Aged 15+ years 

Study design and 
data collection 
method 

*Repeated cross-sectional survey conducted before and after the implementation of GHWs 
*Phone numbers were proportionally selected from 23 counties. Within this pool, they 
were selected randomly 
*Participant was randomly selected from each household 
*CATI survey 
*Response rate: 51% and 52% 

Outcome 
measurements 

*Perceived impacts on smokers’ quitting behaviours (4-point Likert) 
*Warning salience (Yes/No) 
*Affective responses (measured at Time 2 only) – pleasantness (4-point Likert) 
*Likeliness to give quit advice due to GHWs (measured at Time 2 only) (4-point Likert) 

Main findings *The proportion of respondents who noticed health warnings significantly increased from 
38.3% to 47.5% 
*The proportion of respondents who believed the warning labels had motivated smokers to 
quit increased from 24.4% to 67.4% 
*The proportion of smokers who reported thinking about quitting due to warning labels 
increased from 30.2% to 42.5% 
*At Time 2, 58.7% of respondents reported that the new GHWs made them feel unpleasant 
*At Time 2, 64.3% reported the GHWs had led them to think about giving quit advice to 
their family and friends  

Strengths and 
weaknesses 

Strengths: 
*A representative sample 
*One of the few studies that were conducted in Asia 
 
Weaknesses: 
*The new GHWs and tightened smokefree regulations were introduced the same time. 
While the survey questions deliberately asked about the impacts of each legislation 
separately, respondents might not be able to accurately and clearly separate out their 
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impacts 
*None of the measures assessed actual behavioural change 

 
Author, Year, Title 
 

Createc + Market Studies 
2003 
Effectiveness of health warning message on cigarette packages in informing less-literate 
smokers 

Settings, *Canada (Vancouver, Toronto, Montreal and Moncton)  
*3 years post-GHWs 

Participants *n=43 less-literate individuals (level 2 on a 5-level literary scale) 
*Aged 18-65 
*Current smokers 
*Half of the sample seriously intend to quit smoking within the next 6 months and the 
remaining had no such intention 

Study design and 
data collection 
method 

*In-depth interviews (1 to 1.5 hours long) 
*Recruited via networks 
 
Stimulus: 
*Used 5 of the 17 actual GHWs 
*Each participant viewed 4 of the 5 selected GHWs 
*Used real cigarette packets 
*Viewed GHWs at a random order 
*Participants viewed each individual packet for 5 seconds at the beginning of the interview 
and were then put away. The pack was again visible to the participants permanently when 
they discussed each GHW in-depth 

Outcome 
measurements 

*Recall of the components of cigarette pack 
*Recall of the GHWs 
*Acceptability 
*Comprehensibility 
*Believability 

Main findings *When asked to describe the components of a cigarette packets, most respondents first 
mentioned health warning messages including description of the graphic images 
*When asked to describe each individual warning labels recalled, most respondents 
described the visual components before the texts used in the explanatory message 
*Some thought the visuals are insulting to established smokers and they avoided seeing it. 
However they thought it can deter young people from smoking 
*Some dismissed the warning messages believing it is exaggerating 
*Some said that the effects of GHWs have waned off, but they paid attention to them 
initially 
*Some mentioned that the words used were too technical to understand; however some 
thought that the use of visuals compensated this 
*Due to the reading difficulty this group of smokers have, visuals need to be explicit. They 
don’t read the explanatory text and had no intention to read it neither 
*When asked to comprehend the meaning of the GHWs, most respondents made generic 
comments on health harms caused by smoking, but unable to demonstrate their 
understanding of the causal effects between smoking and the specific harm depicted in the 
GHWs 

Strengths and 
weaknesses 

Strengths: 
*Research on disadvantaged population: the less-literate smokers 
 
Weaknesses: 
*A small sample that spanned across a wide age group 
*Sample was recruited via networks may contribute to a sampling bias 
*This sample is likely to be facing other social and economical problems such as being 
poor and undereducated  
*Most respondents mentioned health warning messages first when asked to describe 
components of a pack. These responses may be prompted by the preceding discussion 
around smoking harms, instead of an indication that the warning messages are the most 
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prominent component on packs 
 
Author, Year, Title 
 

Crespo, Barrio, Cabestrero, & Hernandez 
2007 
Cognitive processing and assessment of anti-smoking combined warning labels set by the 
European Commission: An empirical study with a Spanish sample 

Settings, *Spain 
*Using text-based warnings 

Participants *n=106  
*Aged between 18-24 with a mean age of 22 
*31 smokers, 75never-smokers and 9 ex-smokers 
*university students  

Study design and 
data collection 
method 

*A within-subject experimental study 
 
Stimuli: 
*36 GHWs published by the European Commission. Warning labels were not mocked-up 
on a cigarette pack 
*Completed a basic questionnaire prior viewing included questions on smoking 
*Viewed GHWs on a projector screen in group sessions, while rated each warning 
individually 
*Sequence of Tasks 1 and 2 was counter-balanced 
*A 3-minute break between tasks 
*Task 1: Participants either viewed the images without the supporting text or images plus 
text, and rated each warning label on emotional activation 
*Task 2: Participants viewed all GHWs with supporting text and rated on their potential 
utility 
*Exposure time was 8 seconds per warning label. 

Outcome 
measurements 

*Emotional activation (Likert scale) 
*Potential utility for a hypothetical anti-smoking campaign  (Likert scale) 
*For both measures, the upper quartile was classified as ‘high impact’ and the lower 
quartile was ‘low impact’ 

Main findings *The GHWs differed in emotional activation and perceived potential utility 
*GHWs elicited the strongest emotional activation were those depicted internal or external 
bodily harms, e.g. GHWs that depicted a large tumour on a person’s neck, a damaged lung, 
and a diseased mouth etc 
*4 out of 5 GHWs elicited the lowest emotional activation were about cessation and the 
images used were ambiguous (i.e. a man exercising and a man walking out of a tunnel)  
*Findings on perceived utility was similar to emotional arousal 
*4 GHWs rated highly in emotional activation and perceived utility depicted internal or 
external bodily harms 
*A positive relationship between emotional arousal and utility (r=.94) 
*Emotional activation and perceived utility was higher in females, on images that depicted 
internal or externally bodily harms or pregnancy 
*Emotional activation and perceived utility was different by smoking status in 2 warning 
images, but there was not a clear pattern on themes 
*The inclusion of an explanatory text message enhanced effectiveness of 6 out of 36 
GHWs. The relationship between these images and smoking/ quitting were ambiguous, 
e.g. images on sperms, a woman walking a baby in pram, and a man walking out of a 
tunnel 
 

Strengths and 
weaknesses 

Strengths: 
*Controlled the features and exposure of the GHWs 
*Examined impacts of the explanatory text message which provide information on optimal 
pack warning design 
*Examined Impacts of GHWs of different themes, and used a wide range of GHWs 
*Examined differences by smoking status and gender 
 
Weaknesses: 
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*Using a university sample reduces representative of findings. 
*Sample recruitment not reported 
*The sample comprised a small proportion of smokers (29%), who are the main targeted 
audience of GHWs 
*Artificial setting where participants were showed the GHWs on a projector screen and the 
warning labels were not mocked-up on a pack 
*The counter-balancing of the two tasks meant that some of the respondents would have 
already seen the entire GHWs (with text) in the preceding task, even though they belonged 
to the visual-only condition in the subsequent task 
*Behavioural measures not assessed and the wording of ‘perceived utility’ was vague and 
is subject to interpretation by respondents 

 
Author, Year, Title 
 

Elliott & Shanahan Research 
2002 
Developmental research for new Australian health warnings on tobacco products stage 1 

Settings, *Australia (Sydney, Melbourne, Tamworth and Bendigo) 
*Concept testing pre-GHWs 

Participants *n = exact number not reported: between 176 and 220 
*Aged 15-70 years 
*Current smokers, recent and long term ex-smokers and non-smokers 

Study design and 
data collection 
method 

*44 mini-group discussions (4-5 people in each group) 
 
Stimulus: 
*A range of warning message, visuals, and top-of-pack warning were shown to 
participants on in the form of showcards 
*The order of all materials shown to participants were rotated  
*The number of stimulus shown were reduced after the first 20 mini-groups by eliminating 
those that were poorly received and considered as less meaningful 

Outcome 
measurements 

*Explored on acceptability, comprehensibility, immediate reactions to the visual, 
explanatory message and cessation message of the proposed new GHWs 

Main findings *Explanatory messages received positive responses that they were perceived as factual, 
informative and impactful 
*The text on cessation were perceived as helpful for those who considered quitting, while 
it was perceived as a constant reminder to quit for those who were not planning to quit 
soon 
*The graphics gave the health warnings more creditability and impact because it helped 
visualising the casual effects between smoking and health problems. The graphics were 
also confronting, difficult to ignore 
*Visuals of damaged internal organs were more well received if they are recognisable 
*Graphics criticised by respondents were less personal and confronting 
*Some respondents mentioned the different strategies they may adopt to avoid GHWs (use 
cigarette case or slip, pick a different pack or transfer cigarettes to a pack with less-
impactful visual)  
*Some mentioned possible adverse effect of GHWs that some people especially young 
people may collect different packs like collecting cards 
*Responses to different warning messages (visual and text) were different by smoking 
status, gender and age, e.g., young smokers believed the health harms would only happen 
to older people, whereas older smokers thought it is too late for them to quit 

Strengths and 
weaknesses 

Strengths: 
*A large sample, especially for qualitative research 
*Tested a range of visuals 
*Examined impacts of the explanatory text message and cessation message which tend to 
be introduced as part of new GHWs in many countries 
*Stimulus rotated to eliminate order effect 
*Participants were segmented to different mini-groups by smoking status, gender and age, 
and between-group differences were explored 
 
Weaknesses: 
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*GHWs were presented in a unrealistic way; the three components of the warning labels 
were presented separately 
*Behavioural measures not assessed, only focused on acceptability and immediate 
reactions 

 
Author, Year, Title 
 

Elliott & Shanahan Research 
2003 
Developmental research for new Australian health warnings on tobacco products stage 2 

Settings, *Australia (Sydney, Brisbane, Wagga Wagga) *Concept testing pre-GHWs 
Participants *n = exact number not reported (between 80 and 100) 

*Aged 15-70 years old 
*Current smokers and non-smokers 

Study design and 
data collection 
method 

*20 mini-group discussions (4-5 people in each group) 
 
Stimulus: 
*The final set of 17 new GHWs – one of which had two versions using a different visual. 
There were also 17 text-based warnings depicting the same warnings messages used as 
control 
*GHWs were shown in pairs with the parallel text-based warnings, while the warning 
messages were rotated 

Outcome 
measurements 

*Explored on acceptability, immediate reactions and perceived effects  of the proposed 
new GHWs 
*Compared the impacts of GHWs and parallel text-based warnings 

Main findings *Responses to warning messages (with or without visual) were different by smoking 
status, gender and age 
*Respondents believed that GHWs generate impact, attract attention, make it harder to 
dismiss the message or ignore, and were seen as a stronger deterrent to start smoking. 
Many also believed GHWs would generate community discussion around smoking 
*GHWs showing external visual effects and appearances were more emotional-arousing, 
arresting and memorable 
*In some designs, the GHWs were cluttered that may discourage readership 
*When compared to text-based warnings, GHWs were seen as a more effective vehicle to 
convey messages on smoking harms, increase and reinforce awareness, aid memorability 
of the health effects, evoke an emotional response, reinforce social discouragement on 
smoking,  encourages smokers to quit and support related mass-media campaigns 
*Some smokers strongly opposed the use of GHWs. They thought they are targeted and 
disliked GHWs because they are confrontational, too threatening and cause social 
embarrassment. This may lead to avoidance 
*Respondents believed the GHWs alone won’t motivate a behavioural change, but the 
combination of GHWs and mass media campaign would 

Strengths and 
weaknesses 

Strengths: 
*A large sample, especially for qualitative research 
*Tested a range of visuals 
*Examined impacts of both the explanatory text message and cessation message 
*Stimulus rotated to eliminate an order effect 
*Warning labels were presented on mock-up packs to increase realism 
*Parallel text-based warning labels were used for comparison 
*Examined differences by smoking status, gender and age 
 
Weaknesses: 
*Assessed perceived behavioural change not actual change 

 
Author, Year, Title 
 

Environics Research Group 
2005 
The health effects of tobacco and health warning messages on cigarette packages – survey 
of adults and adult smokers: wave 9 surveys 

Settings, *Canada 
*Baseline: conducted a few months prior to the introduction of GHWs; wave 9: conducted 
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almost 4 years post-GHWs 
Participants *General sample = 629 

*Booster smoker sample increased the number of smokers to 1002 
*Aged 18+ years 
*Random sample generated by random digit dialling 
*Most recent birthday method used if more than 1 eligible person 
*Response rate = 7% 

Study design and 
data collection 
method 

*Repeated cross-sectional survey 
*9 data waves across 4 years (waves were between 3- and 12-months apart) 
*Phone survey 

Outcome 
measurements 

*Knowledge of smoking harms 
*Proportion who got smoking-related health information from cigarette packets 
*Perception and reactions towards GHWs were not assessed in baseline but in subsequent 
waves. These findings are not reported in this table due to a lack of adequate comparison 
group 

Main findings *An increase in level of unprompted recall of smoking-caused diseases featured in the 
GHWs: emphysema (from 23% to 32% in the general sample and from 24% to 29% of the 
smokers sample), heart disease/ angina (from 27% to 32% in general sample and from 
29% to 35% in the smoker sample), lung disease (from 18% to 26% in general sample and 
no change in smokers) and oral cancer (from 7% to 11% and 10% in the general and the 
smokers samples). Knowledge level was sustained or increased further four years post-
GHWs  
*Prompted recall of some smoking-caused health effects increased immediately after 
implementation of GHWs, and the knowledge level either sustained or increased further 
(e.g. mouth diseases: increased from 89% to 92% 1 year post-GHWs and 93% 4 years 
post-GHWs, impotence: increased from 48% pre-GHWs to 52% 1 year post-GHWs and 
53% 4 years post-GHWs) 
*The proportion of respondents who reported getting information about health effects from 
cigarette packages increased after the implementation of GHWs and slowly tapered off 4 
years after implementation (e.g. General sample: increased from 25% per-GHWs to 34% 1 
year post-GHWs and dropped to 30% 4 years post-GHWs 
*Those who have seen, read or heard about the GHWs were more likely to strongly agree 
that smoking can cause mouth cancer, throat cancer and premature birth 
*Proportion of those who were aware of on-pack warnings increased immediately post-
GHWs and sustained (general sample: increased from 36% to 74% 2 months post-GHWs 
and 70% 4 years post-GHWs; smokers: increased from 45% to 87% and 85%) 
 *Prompted recall of specific warning messages increased from 59% 3 months post-GHWs 
to 77% 4 years post-GHWs. Data not collected pre-GHWs 
*Unprompted recall of specific images printed on GHWs was different by gender and age 
e.g. female smokers were more likely to recall rotten teeth and pregnant women with 
cigarettes 
*The proportion of smokers who read the warning messages at least once a week 
decreased from 51% pre-GHWs to 46% 3 months post-GHWs to 42% 4 years post-GHWs. 
For the general sample, it was decreased from 25% to 21% 3 months post-GHWs and 18% 
4 years post-GHWs 
*Other impact of GHWs and warning avoidance were not assessed in the baseline survey; 
responses could not be compared pre- and post-GHWs 

Strengths and 
weaknesses 

Strengths: 
*A continuous tracking of GHWs’ effectiveness over 4 years 
*One of the few repeated cross-sectional studies assessing impacts of GHWs on youths 
*A large sample allows for group comparisons 
 
Weaknesses: 
*A very low response rate, affecting the generalisability of the findings 
*A range of variables such as avoidance to warning labels, perceived effectiveness and 
creditability was not included in the baseline survey (pre-GHWs) 

 
Author, Year, Title Fathelrahman et al. 
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 2010 
Impact of the new Malaysian cigarette pack warnings on smokers’ awareness of health 
risks and interest in quitting 
smoking 

Settings, Malaysia 
Participants *n=140 (out of 174) completed both the benchmark and the follow-up surveys 

*Male adult smokers aged 18+ years 
*A convenience sample where respondents were recruited from a number of places, but the 
authors did not specify the  locations in the paper 

Study design and 
data collection 
method 

*Controlled experimental study 
* Initially respondents were randomly assigned into one of two conditions. Sample 
recruited at a later stage were alternately assigned into the 2 conditions 
*All respondents completed a baseline questionnaire. A week after, respondents were 
surveyed again after viewing a set of the current text-based warning labels (control group) 
or a set of new GHWs soon to be implemented 

Outcome 
measurements 

*Awareness of health risks of smoking (Yes/No) 
*Warning salience (4-point Scale) 
*Cognitive responses (4-point Scale) 
*Forgoing (4-point Scale) 
*Warning avoidance (Yes/No) 
*Interest in quitting smoking (No/ next month/ next 6 months/ beyond next 6 months) 

Main findings *Respondents in the GHWs condition reported significant improvement in health 
knowledge, while the control group had a slight decline in health knowledge 
*Neither groups reported higher warning salience at Time 2 
*Responses collected from the control condition on  whether the warning labels made 
them think about smoking harms, think about quitting and to forgo a cigarette had not 
changed over time, while the experimental condition showed a significant increase in the 
proportion of respondents who reported positively towards these 3 measures 
*Both conditions showed a significant increase  in the proportion of respondents who 
indicated that they avoided looking at or thinking about the warning 
*Quit intention had not changed in the control group, while the experimental group 
became less likely to indicate they have no quit intention at Time 2. 

Strengths and 
weaknesses 

Strengths: 
*One of a few studies conducted in Asia 
*Baseline measures were obtained to allow within-subject comparison 
 
Weaknesses: 
*As the sample included males only, generalisability is limited 
*The sample was not representative 
*Some of the respondents were not randomly assigned into the 2 experimental conditions 
due to a change in procedure 
*Respondents were forcefully exposed to the stimulus in an unnatural way, i.e. 
respondents were instructed to examine the packs for about five minutes 
*Pack elements of the two conditions were not controlled for. GHWs were presented on 
mock-up packs while the other group viewed text-based warnings printed on actual packs  
*The measures used to assess warning salience, cognitive processing and behavioural 
responses towards warning labels were adopted from studies where respondents responded 
towards warning labels that they have encountered in real life (instead of at a controlled 
experimental study). Some questions appeared to be not relevant at an experiment setting, 
e.g. respondents were asked about forgoing behaviours during an interview? 
*Health knowledge was assessed immediately after viewing the stimulus for five minutes. 
As the health areas included in the questions were featured in the GHWs but not in the 
text-based warnings, people in the GHW condition naturally had a bigger chance of 
knowing the health risks despite the type of warning label they were exposed to. 

 
Author, Year, Title 
 

Fong et al. 
2010 
Perceptions of tobacco health warnings in China compared with picture and text-only 
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health warnings from other countries: An experimental study 
Settings, Four cities in China 
Participants *n=1169 

*3 sample groups: adult smokers and adult non-smokers and youth (aged 13-17 years) 
*Convenience sample recruited 

Study design and 
data collection 
method 

*Controlled experimental study 
*Viewed 10 health warnings includes: 
a. current text-based warnings at 30% of front 
b. former text-based warnings on side of pack 
c. 4 x GHWs covering 50% of front and back from Canada, Singapore, Hong Kong and 
European Union 
d. the same four warnings without the picture 
*Warning messages printed in a foreign language were translated and printed in Chinese  
*Digital images were printed on mock up pack  
*Each stimulus was assigned a random number 

Outcome 
measurements 

*Perceived impact on quitting (5-point Likert scale)  
*Perceived impact on preventing youth uptake (5-point Likert scale) 
*Perceived impact on quitting (rank) 
*Perceived impact on preventing youth uptake (rank) 
*Perceived impact on informing the public about smoking harms (rank) 
*Show government is serious about reducing smoking (rank) 
*Amount of health information (should have more, less, about the same) 
*Support for implementing GHWs (yes/no) 

Main findings *GHWs were rated highest on effectiveness in motivating smokers to quit, followed by the 
novel text-based warnings. The two Chinese warnings were rated the lowest. Differential 
effectiveness was found among the 4 GHWs, and among the 4 novel text warnings. The 
current Chinese text warnings were more effectiveness than the former warning. 
*Same pattern was found in the measure assessing perceived impacts on preventing youth 
uptake. 
*Same pattern was found using the ranking system in assessing perceived impacts on 
quitting and youth uptake. 
*Same pattern was found in ranking of government’s seriousness and whether they are 
effective in informing health risks. 
*74% thought the China warning labels should contain more information 
*81% supported the implementation of GHWs. Support was highest among adult non-
smokers (86%). 

Strengths and 
weaknesses 

Strengths: 
*The novel GHWs were also presented to participants in a text-only version to separate out 
novelty effect and the impact of visual images 
*Warning labels were shown on mock up pack with familiar branding to increase realism 
*Rating and ranking measures on perceived effectiveness were compared within each 
respondent. This confirmed the validity of these measures. 
 
Weaknesses: 
*Sample might not be representative  
*Artificial exposure to stimulus at a laboratory setting 

 
Author, Year, Title 
 

Germain, Wakefield, & Durkin 
2010 
Adolescents’ perceptions of cigarette brand image: Does plain packaging make a 
difference? 

Settings, Australia 
Participants *n=1087 

*14-17 years olds 
*Recruited through an online panel where parents of 14-17-year-olds were contacted via 
email 

Study design and 
data collection 

*A 5 (degree or plain packaging and GHWs) x 3 (brand type) between-subject 
experimental design 
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method *The variations on pack design manipulated the relative size of the GHWs (30% vs.  80%), 
brand name font, and position of brand name) 
*Web-based methodology to expose participants to 1 randomly selected cigarette pack (out 
of 15) 

Outcome 
measurements 

*Rate attributes using a 5-point Likert scale e.g. ‘attractive’, ‘lower class’, ‘young’ etc 
*Rate descriptions on how well they relate to the pack e.g. ‘rich in tobacco flavour’, ‘low 
in tar and nicotine’, ‘taste of cheap tobacco’ etc 
*The attributes and statements were presented in random order 
*Recall of GHWs by pack condition 

Main findings *Positive correlation between pack condition and ratings of ‘positive pack characteristics’, 
‘positive smoker attributes’, ‘positive taste characteristics’ and perceptions of the pack 
being ‘lower class’ 
*As branding and colour were progressively removed from the pack, mean ratings of 
positive perceptions dropped and perceptions of packs being ‘lower class’ increased. 
*Regardless of pack condition, established smokers rated more favourably towards the 
packs. 
*58% recalled the GHWs and this did not changed by pack condition. 
*Size of GHWs was evaluated by comparing responses to two pack conditions that were 
only differed by size of GHWs (30% vs. 80% of front-of-pack). Bigger GHWs yielded 
lower ratings on ‘positive pack characteristics’. The significant difference was only found 
in established smokers, experimenters and susceptible non-smokers, but not nonsusceptible 
non-smokers. 

Strengths and 
weaknesses 

Strengths: 
*The inclusion of different pack conditions allowed assessment of responses towards 
packs with branding that were progressively removed. 
*Two particular conditions allow a direct comparison on impacts of two GHWs sizes (30% 
and 80%). 
*Exposure was controlled. 
 
Weaknesses: 
*A low response rate (15%). 
*The artificial setting of the experiment is not ideal in evaluating the recall of a warning 
message as respondents were looking at the packs for a prolonged period of them. The 
warning message chosen was an existing message that had been used for 3 years and this 
might contaminate the results.  

 
Author, Year, Title 
 

Gospodinov & Irvine 
2004 
Global health warnings on tobacco packaging: evidence from the Canadian experiment 

Settings, Canada 
Participants *n=20,176 (after removing cases with missing data to key questions) 

*Year 2000: n=9729 and year 2001: n=10447 
*Aged 15+ years 
*5,114 daily or occasional smokers, and 15062 non-smokers  

Study design and 
data collection 
method 

*Repeated cross-sectional population survey - Canadian Tobacco Use Monitoring Survey 
*Compared the survey waves collected before and after the introduction of GHWs in 
January 2001 (i.e. July - December 2000 and February - June 2001 

Outcome 
measurements 

*Smoking prevalence 
*Weekly consumption per smoker 

Main findings *Unweighted data showed a slight decrease in prevalence from 25% to 24% 
*Unweighted data showed that the weekly consumption was reduced from 24 cigarettes 
per smoker to 22 
*Weighted data showed that the decrease in prevalence was not statistically significant. 
Other factors, the increase in tobacco price and socio-economic status, predicted the drop 
in prevalence 
*Weighted data showed that the introduction of GHWs, price increase and socio-economic 
status all predicted reduced consumption per smoker 
*No age differences in the analysis on prevalence and weekly consumption per smoker 
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Strengths and 
weaknesses 

Strengths: 
*A robust sampling population survey with good sample size 
*Measure the impact of GHWs at a national level 
*Rich data, e.g. Respondents also reported their gender, language, education, age, income, 
student status, and month- and province-specific tobacco price 
 
Weaknesses: 
*Assess short term effects 
*There may be a problem on stockpiling that delayed the appearance of GHWs 
*Tax increase occurred around the same time as the implementation of GHWs, making it 
difficult to isolate effects of GHWs. 
*Canada already had a mature tobacco control environment at the time GHWs were 
introduced, which mean that they might be facing more hard-core smokers who were more 
difficult to change 
*Cut-down on smoking is not good predictor for making a subsequent quit attempt 

 
Author, Year, Title 
 

Hammond, Fong, McDonald, Cameron, & Brown 
2003 
Impact of the graphic Canadian warning labels on adult smoking behaviour 

Settings, *Canada (Ontario) 
*Wave 1: 9 months post-GHWs 
*Wave 2: 1 year post-GHWs 

Participants *n=616  
*Aged 18+ years 
*Current smokers (smoked 100+ cigarettes in life time and at least 1 per day currently) 
*432 completed the follow-up 
*Response rate at baseline = 76% 
*Follow-up rate = 70% 
*Demographic and smoking characteristics of those who had or had not completed the 
follow-up were similar 

Study design and 
data collection 
method 

*A cohort study conducted 3 months apart 
*Baseline and the follow-up surveys were both conducted post-GHWs 
*Telephone numbers were randomly selected 
*Most recent birthday method was used when more than one eligible individual living in 
the household 
*CATI 

Outcome 
measurements 

*Recognition of the warning messages from 3 actual and 3 bogus messages 
*An index of cognitive processing (9 items in Likert scale, includes measures on warning 
salience and cognitive processing; Cronbach’s alpha = 0.83) 
*Intention to quit in the next 6 months measured at baseline 
*Abstinence (7-day point prevalence) 
*Quit attempt 
*Reduction in smoking 

Main findings *70% correctly recognised 3 actual and 3 bogus messages 
*Overall, the level of cognitive processing decreased at follow-up. Examples of changes in 
individual item: a 5 percentage-point decrease in the percent of respondents who had 
talked about the new warning labels with others from 81% at baseline; a 11 percentage-
point increase from 23% in those who had thought about what the messages on the inside 
of packages have to say 
*41% had an intention to quit at baseline 
*A dose-response relationship between cognitive processing and intention to quit at 
baseline after controlling for a range of variables including daily tobacco consumption and 
prior quit attempts 
*23% made a quit attempt during the 3 month follow-up period 
*11% made a quit attempt during the 3 month follow-up period and remained abstinence at 
the follow-up survey (smokefree for at least 7 days past) 
*24% reduced the amount smoked during the 3 month follow-up period 
*A dose-response relationship between cognitive processing at baseline and cessation 
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activity at follow-up (i.e. either have made a quit attempt, cut down on smoking or have 
quit) after controlling for a range of variables including intention to quit, daily 
consumption and prior quit attempts measured as baseline) 

Strengths and 
weaknesses 

Strengths: 
*A cohort study tracking changes in responses 
*Used behavioural measures 
*Reported the first attempt to develop a cognitive processing index. In subsequent studies 
by the first author, the scale was refined and separated into a salience scale and a cognitive 
responses scale 
*A range of smoking and demographic variables were controlled for in the logistic 
regression models, included intention to quit 
*The dose-response relationship provided some evidence on the causal relationship 
between cognitive processing (combined salience and cognitive responses) and cessation-
related behaviours 
 
Weaknesses: 
*Both survey waves were conducted after the implementation of GHWs 
*The cognitive processing index included measures on salience and cognitive responses to 
GHWs, hence their impacts on cessation-related behaviours could not be separated 
*Behavioural change was self-reported 

 
Author, Year, Title 
 

Hammond, D., et al. 
2004 
Graphic Canadian cigarette warning labels and adverse outcomes: evidence from Canadian 
smokers 

Settings, *Canada (Ontario) 
*Wave 1: 9 months pre-GHWs 
*Wave 2: 1 year post-GHWs 

Participants *n=616  
*Aged 18+ years 
*Current smokers (smoked 100+ cigarettes in life time and at least 1 per day currently) 
*432 completed the follow-up 
*Response rate at baseline = 76% 
*Follow-up rate = 70% 
*Demographic and smoking characteristics of those who had or had not completed the 
follow-up were similar 

Study design and 
data collection 
method 

*A cohort study conducted 3 months apart 
*Baseline and the follow-up surveys were both conducted post-GHWs 
*Telephone numbers were randomly selected 
*Most recent birthday method was used when more than one eligible individual living in 
the household 
*CATI 

Outcome 
measurements 

*An index of cognitive processing (9 items in Likert scale, includes measures on warning 
salience and cognitive processing; Cronbach’s alpha = 0.83) 
*Perceived impact of warning labels on the extent they had thought about the health risks 
of smoking (Likert scale) 
* Perceived impact of warning labels on daily cigarette consumption (Likert scale) 
* Perceived impact of the warnings on likelihood to quit (Likert scale) 
* Perceived impact of warnings on confident to quit (Likert scale) 
*Avoidance (any effort vs. no effort to avoid) 
*An index of negative emotional reaction (Likert scale on ‘fear’ and ‘disgust’) 
*Warning creditability (Likert scale) 
*Abstinence (7-day point prevalence) 
*Quit attempt 
*Reduction in smoking  

Main findings *A majority of smokers (63%) reported at least one perceived positive impact of GHWs at 
baseline (reduced daily consumption, thought about the health risks of smoking more 
often, improved self-efficacy in quitting smoking and were more likely to quit smoking) 
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*Half of them engaged with cognitive processing 
*Just over a-third (36%) exhibited avoidance at baseline. Avoidance was not associated 
with either depth of cognitive processing at baseline or cessation behaviour at follow-up 
*Half of them reported fear (44%) and disgust (58%) at baseline. These reactions were 
associated with perceived effectiveness of warning labels and cognitive processing at 
baseline. Negative emotional reaction also predicted cessation behaviour at follow-up. 
*Only a minority (13%) of smokers felt the information printed on warning labels were 
inaccurate and contained too much information. 

Strengths and 
weaknesses 

Strengths: 
*A cohort study tracking changes in responses 
*Used behavioural measures 
*Reported the first attempt to develop a cognitive processing index. In subsequent studies 
by the first author, the scale was refined and separated into a salience scale and a cognitive 
responses scale 
*Reported the first attempt in assessing avoidance to warning labels 
*A range of smoking and demographic variables were controlled for in the logistic 
regression models, included intention to quit 
*The dose-response relationship provided some evidence on the relationship causal 
relationship between cognitive processing (combined salience and cognitive responses) 
and cessation-related behaviours 
 
Weaknesses: 
*Both survey waves were conducted after the implementation of GHWs 
*The cognitive processing scale included responses on the salience and cognitive 
responses to GHWs, hence their impacts on cessation-related behaviours could not be 
separated 

 
Author, Year, Title 
 

Hammond, Fong, McNeill, Borland, & Cummings 
2006 
Effectiveness of cigarette warning labels in informing smokers about the risks of smoking: 
findings from the International Tobacco Control (ITC) Four Country Survey 

Settings, *Canada (GHWs) 
*Australia (text-based warnings 25% of front-of-pack) 
*US (text-based warnings on side-of-pack)  
*UK (text-based warnings 6% of front-of-pack) 

Participants *Total n = 9058 
*Canada (n=2214)  
*Australia (n=2305)  
*US (n=2138)  
*UK (n=2401)  
*Aged 18+ year 
*Current smokers (smoked 100+ cigarettes in life time and at least 1 per day currently) 
*The sample was constructed from probability sampling methods with telephone numbers 
selected at random from the population at each country, within strata defined by 
geographical region and community size 
*The next birthday method was used to select the respondents in households with more 
than 1 eligible adult smoker 

Study design and 
data collection 
method 

*ITC-4 Country study 
*A quasi-experimental study  
*CATI 
*Questionnaire was standardised across countries, with minor adjustment to colloquial 
speech 
*This paper reported data collected from a single survey wave 
*A between-country comparison 

Outcome 
measurements 

*Prompted recall of the smoking-caused diseases (heart disease, stroke, impotence, lung 
cancer in smokers and lung cancer in non-smokers) and constituents of tobacco smoke 
(cyanide, arsenic and carbon monoxide) 
*Intention to quit 
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*Exposure to anti-smoking media (Likert scale), followed by exposure to anti-smoking 
messages in 9 specific locations (yes/no) 
*The extent of noticing warning labels in the past month (Likert scale) 

Main findings *A significant higher proportion of Canadian smokers knew that smoking causes 
impotence (60%); this warning message was not used in the other 3 countries and they 
reported a much lower knowledge level (34-36%) 
*Half of the Canadian sample (49%) knew smoking causes all five health effects asked in 
the survey, while only a quarter of the sample in the other countries new all 5 effects (24-
27%) 
*Planning to quit was positively associated with knowledge level. The odds of planning to 
quit increased in a linear fashion with the total number of health effects reported. This 
pattern was found in all countries 
*Canadian smokers were more informed of the smoke constituents than the other smokers, 
e.g. 51% of Canadians knew all 3 constituents versus 11-35% in the other countries 
*Canadian smokers were significantly more likely to have noticed anti-smoking 
information on cigarette packs in the past month (84%) than other countries (47-69%) 
*The extent to which smokers noticed warning labels was positively associated with health 
knowledge, after controlling for noticing anti-smoking media in general. 
*The inclusion of specific warning messages was positively associated with smoker’s 
knowledge level related to that warning message, after controlling for the number of other 
anti-smoking media cited (e.g. Canadian smokers were more likely to know that smoking 
causes impotence, compared to country without this warning message) 

Strengths and 
weaknesses 

Strengths: 
*A between-country comparison provides a natural environment to evaluate impacts of 
actual warning labels 
*Large sample size 
*Robust sampling frame and weighting scheme to ensure representativeness of findings 
 
Weaknesses: 
*Due to the nature of the study, features of the warning labels could not be controlled for 
e.g. size of label, warning messages etc 

 
Author, Year, Title 
 

Hoek, Louviere, & Gendall 
2007 
Three evaluations of pictorial warning labels on cigarette packages 

Settings, *New Zealand (pre-GHWs) 
Participants S1 

*n=300 
*Youth 
*150 smokers and 150 non-smokers 
*Non-smokers were randomly selected while smokers was purposively selected to achieve 
the sample size 
S2: 
*n=310 
*Adult 
*Smokers 
*Convenience sampling by approaching smokers in a variety of locations in a large 
provincial city 
S3: 
*n=122  
*Adult 
*Smokers 
*Convenience sampling by approaching smokers in a variety of locations in a large 
provincial city 

Study design and 
data collection 
method 

*Controlled experimental design 
 
S 1: 5 GHWs (novel message) and 1 text warning showing current warning message 
(‘Smoking Kills’).  
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*The images and messages used were pre-tested 
*Participants viewed 2 warning labels, assigned randomly yet balancing the number of 
smokers and non-smokers in each group 
 
S 2: 2 GHWs and 2 text warnings with the same messages, and 1 current warning message 
(‘Smoking Kills’).  
*One of the images were selected a result of eliciting the strongest reactions by both 
gender in S1. The other image was pre-tested in overseas studies, and was then pre-tested 
with New Zealand audience. *Participants viewed 1 label, assigned randomly 
 
S 3: 
*Same as Study 2, with an additional GHW on ‘Smoking Kills’. The image was adopted 
from one of the Australian GHWs 
*Participants viewed 3 warning labels (randomly assigned) 
 
Across studies: 
*All warning labels covered 50% of pack 
*”Smoking Kills” was chosen as it was the most direct and unambiguous  
*Participants viewed a show card featuring logos of 9 main brands and were asked to view 
the prototype packs as though these were their preferred brand 

Outcome 
measurements 

S1 and S2:  
*Affection and cognitive variables (semantic differentiating questions in a Likert scale) 
*Smokers only -Perceived behavioural change (Juster Scale, a Likert style probability 
scale) on intention: likelihood to continue to smoke, call the Quitline and cut down on 
smoking 
 
S 3: 
*Perceived effectiveness (best-worst selection from 3 warning labels) 
*Perceived impact on quitting smoking (Juster Scale, a Likert  style probability scale) 

Main findings S 1: 
*Affective and cognitive responses were not different by smoking status 
*Exploratory factor analyses found 3 dimensions: fear, credibility and impact 
*Two GHWs elicited stronger fear and were more credible than the text-based warning. 
*All GHWs rated as more impactful than the control 
*73% reported that they would continue smoking if cigarette packs contain a GHW on a 
diseased mouth, significantly higher than the control (87%). No significant difference 
found in other GHWs 
*1 GHW were more likely to motivate people to call the Quitline (30% vs. 15%) 
*3 GHWs were more likely to reduce consumption (35-30% vs. 16%)  
 
S 2: 
*Confirmatory factor analysis confirmed the 3 factors found in Study 1. 
*Novel GHWs were seen as more credible (5.7 and 5.8 out of 7) than the parallel text 
warnings (4.5 and 5), but was equally credible to the current text warning on ‘Smoking 
Kills’ (5.9). 
*Novel GHWs were seen as more fear-eliciting (both 3.3 out of 7) and impactful (4.4 and 
4.5) than both the parallel text warnings (fear: 2.6 and 3.2 and impact: 3.6 and 4) and the 
control text warning (fear: 2.7 and impact: 3.6), while all text warnings were equal on this 
measure 
*Novel text-based warnings were more credible than the control text-based warnings, but 
they did not elicit stronger fear and impact 
*Overall, GHWs elicited stronger perceived effectiveness than novel or control text-based 
warning 
*Novel text-based warnings did not elicit stronger perceived effectiveness than the control 
text-based warning 
*Age difference was assessed but not found 
*Perceived effectiveness was lower in heavier smokers  
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S 3: 
*GHWs outperformed text warnings on both the best/worst selection and perceived 
behavioural change measures 

Strengths and 
weaknesses 

Strengths: 
*Repeated studies with slight modification to consolidate findings 
*Investigate age differences 
*Examine the novelty effect 
*Parallel message featured in GHWs and text-based warnings in Studies 2 and 3 
*Large sample size for an experimental design 
*Pack warnings tested in a controlled environment 
*Mock-up packs used to increase realism, and respondents were encouraged to look at the 
pack prototype as their preferred brand 
 
Weaknesses: 
*Artificial setting where participants were shown mock-up packs in a laboratory setting 
*In Study1, the GHWs and text warning (as a control) did not have a parallel message  
*Measured affective and cognitive effects and perceived behavioural change, which may 
not correlated to actual behavioural change 

 
Author, Year, Title 
 

Hoek, Wong, Gendall, Louviere, & Cong 
2011 
Effects of dissuasive packaging on young adult smokers 

Settings, New Zealand 
Participants *292 young adult smokers 

*Aged 18-30 
*Convenience sample where young people observed smoking at university and polytechnic 
campuses, central city and a suburb  
*Response rate = 79% 

Study design and 
data collection 
method 

*Face-to-face interviews 
*3 (warning size) x 4 (branding level) plus control (completely plain pack) best-worst 
experiment 
*Warning size varied from 30%, 50% and 75% front 
*Branding level varied from having normal brand imagery, stylised logo only, 
standardised brand name, and standardised ‘cigarettes’ only 
*The controlled pack has standardised ‘cigarette’ only with no warning label 
*Each participant viewed 13 shows card and each featuring four pack images that varied 
by brand elements and warning label size 
*Two versions of the show cards were used to offset the order effect 

Outcome 
measurements 

*Best-worst experiment. Respondents were asked to pick 1 pack (out of 4 in each set) that 
they would be most likely to choose and one that they would be least likely to choose, 
assuming each pack contained the same type of cigarettes and they are the same price. 
*Juster Scale (11-point probability scale) to estimate cessation-related behaviours towards 
one of two pack options: a control pack that fulfill the current legislation i.e. a fully 
branded pack with a 30% GHW versus a plain pack that carries the brand name in a 
standardised font with a 75% GHW 
*The cessation-related behaviours assessed were to seek cessation support, cut down and 
try to quit 

Main findings *As the size of GHWs increased, the likelihood of the pack being chosen as ‘best’ 
declined’ and of those chosen as ‘worst’ increased. 
*Only two conditions (fully and partially branded images with 30% GHWs) were 
significantly more attractive than the control (plain pack with no warning label) 
*By increasing the size of GHWs from 30% to 50%, reduced attractiveness was evidenced. 
However, this was moderated by the number of brand element presented. 
*When the size of GHWs was increased to 75%, the packs were perceived as very 
unattractive regardless of the number of brand element presented. 
*A series of linear probability models showed that as the size of GHWs increased, the 
differential impacts caused by the number of brand elements became smaller. 
*Respondents who were exposed to the test pack (plain pack with a 75% GHW) were 
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more likely to report they would engage in cessation-related behaviours and this was 
evidenced in all 3 measures 

Strengths and 
weaknesses 

Strengths 
*A full factorial design and a control condition was used to fully examine variations to 
pack components on the outcome variables 
*The most popular young adult brand was used as the test brand to increase realism 
*The rating system used had been extensively tested by other researchers 
*Contamination caused by the order effect was considered and controlled for 
 
Weaknesses 
*Sample not representative 

 
Author, Year, Title 
 

Kees, Burton, Andrews, & Kozup 
2006 
Tests of graphic visuals and cigarette package warning combinations: Implications for the 
Framework Convention on Tobacco Control 

Settings, *US  
*Using text-based warnings 
*Canada *Using GHWs 

Participants S1:  
* n=76  
*Mostly aged 26 or younger 
*Current smokers smoked at least once in the last month 
*University students  
*From US 
 
S2&3: 
*Aged 18-44 years 
*All females 
*Non-student adult smokers smoked at least once in the last month 
*Recruited from online panels 
 
S2 specific: 
*n=199 
*From US 
 
S3 specific:  
*n=145 
*From Canada 

Study design and 
data collection 
method 

S1:  
*2 x 2 between-subject experimental design 
*Self-administrative paper survey 
*Randomly assigned into 1 of 4 conditions 
 
S 1 Stimulus: 
*Warning labels were manipulated in 2 dimensions: (text/ no text) x 2 (image/ no image) 
*Warning labels were mocked up on packs 
*Warning message was taken from the current US text-based warnings, and the image was 
taken from the current Canadian GHWs. One pre-test was carried out to check the 
consistency of the visual and text 
S2&3:  
*2 x 2 between-subject experimental design 
*Online survey  
*Randomly assigned into 1 of 4 conditions 
 
S 2&3 Stimulus: 
*Same as S1 except that the warning message was around pregnancy and that the 
consistency of the visual and the text was not tested 
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Outcome 
measurements 

S1: 
*An index on pack attractiveness (adjective scales: unattractive/ attractive, unappealing/ 
appealing, Cronbach’s alpha = 0.79) 
*An index on emotional affect (adjective scales: anxious/not anxious at all, nervous/not 
nervous at all, fearful/not fearful at all, uneasy/not uneasy at all, upset/not upset at all, 
Cronbach’s alpha 0.93) 
*An index on perceived effectiveness in encouraging others to quit or discouraging others 
from uptakes (Likert scale, 5 items, Cronbach’s alpha =0.88 
*An index on perceived intention to quit (Likert scale, 2 items, Cronbach’s alpha = 0.88) 
 
S2&3: 
*Outcome measurements were largely the same, but focused on perceived impacts on 
females 

Main findings *The inclusion of visual images increased negative affects, perceived effectiveness and 
intention to quit , while they reduced pack attractiveness 
*In Study 1, the pack with both visual and text outperformed the pack with visual-only in 
all outcome variables (e.g. personal intention to quit mean score: visual and text = 5.53 
versus visual only = 3.97) 
*In Studies 2 and 3 (used a different stimulus from Study 1), the pack with both visual and 
text and visual-only produced similar results, and they both out-performed packs without 
visuals (e.g. affects: visual = 4.4 vs. no visual = 3.2 and package attractiveness: visual =1.7 
vs. no visual = 3.7) 

Strengths and 
weaknesses 

Strengths: 
*The development of the stimuli was based on the results of a pre-test (except for the 
choice of visual and text messages in Studies 2 and 3) 
*GHWs and text-based warnings were equal in size and carried the same warning message 
*Mock-up packs used to increase realism 
 
Weaknesses: 
*Artificial setting where participants were shown mock-up packs on paper-based or online 
surveys 
*Behavioural measures not used 
*Study 1 used university sample, and that Studies 2 and 3 were recruited through online 
panel and consisted of females only. This reduces the representativeness of the findings 
*Response rate not reported 

 
Author, Year, Title 
 

Kempf & Harmon 
2006 
Examining the effectiveness of proposed cigarette package warning labels with graphic 
images among US college students 

Settings, *US  
*using text-based warnings 

Participants *n=467  
*40% did not report their smoking status 
*Aged between 19-39, averaged at 22 
*University undergraduate students undertaking a marketing papers at introductory or 
advanced level 
*Participation was voluntary; 79% from a total of 591 students took part 

Study design and 
data collection 
method 

*A between-subject experimental study 
*Online survey 
 
Stimuli: 
*3 Canadian GHWs; messages were novel to the participants 
*3 text-based warning labels (featured the same warning message as for the 3 Canadian 
GHWs); messages were novel to the participants 
*1 current US text-based warning: ‘cigarette smoke contains carbon monoxide’ 
*Participants were randomly assigned into 1 of the 7 conditions, where each person only 
viewed 1 warning label. 
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*Responses to the GHWs were compared against the parallel text-based warning labels 
and the current US text-based warnings separately 

Outcome 
measurements 

*Prompted recall of the warning message (by choosing the correct one from a list of 5 
messages) 
*Argument strength with a Cronbach’s alpha =.84(semantic differential questions on a 
Likert scale that measures: ‘unpersuasive’/ ‘persuasive’, ‘uninformative’/ ‘informative’ 
and ‘weak’/ ‘strong’) 
*Perceived creditability (semantic differential questions on a Likert scale that measures 
‘not believable’/ ‘believable’. 
*An index of cognitive processing with a Cronbach’s alpha = .91 (Likert scale, included 3 
items on salience and 1 item on cognitive processing) 

Main findings *Compared against the current US text-based warnings, GHWs outperformed the current 
US text-based warning in prompted recall of message (95% vs. 89%), argument strength 
(mean score = 3.5 vs. 2.3 /5), and salience/cognitive processing (mean score = 3.6 vs. 3.1 
/5). There was no difference in creditability (mean score = 3.7 vs. 3.6 /5 
*Compared against the text-based warnings (combined) with parallel message, GHWs 
(combined) had higher creditability (mean score = 3.7 vs. 3.5 /5), but they performed the 
same in prompted recall of message (95%-96%), argument strength (mean score = 3.6 vs. 
3.5 /5 and salience/cognitive processing (mean score = 3.6 vs. 3.6 /5 
*There was no gender difference in argument strength, creditability and salience/cognitive 
processing of the impotence message (combining the impotent GHWs and impotent text-
based warnings conditions) 
*When analysing the gender difference in the impotence GHW condition only, males were 
higher in salience/cognitive processing, females were higher in argument strength, while 
there was no gender difference in credibility 
*Gender difference was not found in any other GHWs or novel text-based warnings. 

Strengths and 
weaknesses 

Strengths: 
*Compare gender differences 
*Parallel message was used as a control to tease out impacts of the novelty of the message 
and the use of an image 
 
Weaknesses: 
*A weak warning message was selected as the control. The authors noted that the choice 
was based on the length of the message (the shortest = more legible) instead of research 
evidence on its impacts 
*Comparisons between the GHWs and the novel text-based warning conditions were 
calculated using the combined total of the 3 warning messages. An alternative way to 
analyse the data is to compare each warning message separately; as the impact of each 
visual could be different 
*Exposure of the stimuli was artificial as respondents viewed the warning labels on a 
computer screen 
*Using a university sample reduces representative of findings 
*The depth of processing scale includes a mixed of salience and cognitive processing 
items; the impacts on salience and cognitive processing could not be separated 
*Smoking status of the respondents not known, as a large proportion (40%) refused to 
answer the question on current smoking 

 
Author, Year, Title 
 

Li & Grigg 
2008 
New Zealand: new graphic warnings encourage registrations with the Quitline 

Settings, *New Zealand  
*6-month period immediately prior to and after the introduction of GHWs) 

Participants *New callers registered with the national Quitline 
Study design and 
data collection 
method 

*Analysis of the Quitline new registration data for the 6-month period prior to and after the 
implementation of GHWs 

Outcome 
measurements 

*Average monthly  first-time callers registration with the Quitline for the 6-month period 
before and after the introduction of GHWs 
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*Average monthly first-time callers who obtained the Quitline number for cigarette 
packets versus TV advertising (used as control) 

Main findings *There was a significant increase in the number of first-time caller registrations post-
GHWs 
*There was a significant increase in the proportion of first-time callers who had obtained 
the Quitline number from cigarette packets post-GHWs. This increase was corresponded to 
the significant decrease in those cited TV advertisings. 

Strengths and 
weaknesses 

Strengths: 
*Measured actual behavioural change 
*Evaluate the impact of GHWs at a national level 
 
Weaknesses: 
*TV advertising has a strong correlation with Quitline registrations. Volume of TV 
advertising was not controlled for in the analysis, although the authors noted that the 
decrease in those who cited TV advertisings as the source of Quitline number could not be 
explained by the volume of TV advertising because the level of TV advertising actually 
increased post-GHWs 
*The analysis was limited to first-time callers only 
*Changes post-GHWs could be attributed to other changes made to the warning labels not 
just the addition of a graphical image, i.e. bigger Quitline number printed on the pack and 
the cessation message 

 
Author, Year, Title 
 

McCool, Webb, Cameron, & Hoek 
2012 
Graphic warning labels on plain cigarette packs: Will they make a difference to 
adolescents? 

Settings, New Zealand 
Participants *80 students, mostly 14-15 year old (Year 10) students 

*44 females and 36 females 
*mean age 14.4 years 
*Recruited from 6 secondary schools in Auckland 
*The sample was stratified by socio-economic status of the schools 
*Schools were randomly selected and within each school, students who have granted 
parental consent to take part were randomly selected to take part in the study.  

Study design and 
data collection 
method 

*12 Focus groups 
*Each group was gender-specific and were held within the schools 
*Guided by a semi-structure interview protocol 
*Respondents were shown packets with GHWs (on 2 different brands) and a plain pack 
prototype 

Outcome 
measurements 

The discussion covers a range of topics include: 
*general attitudes towards smoking 
*smoker stereotypes 
*cigarette brand imagery 
*interpretations of text and GHWs 
*expectations of GHWs 
*expectations of plain packaging 

Main findings *Three themes were generated: 1) the smoker: ignorance and empathy; 2) GWLs: the 
credibility challenge; 3) plain packaging: pushing the limits. 
*GHWs bolstered interest and attention on warning messages 
*Respondents bewildered by smokers’ decision to continue smoking despite of seeing 
visually strong GHWs 
*GHWs made an negative effect on brand image as they sent an inconsistent image around 
the appeal of tobacco 
*Some respondents misattributed the implementation of GHWs to tobacco companies as a 
social responsibility gesture  
*Some respondents questions the credibility of GHWs as the graphic appeared to be 
exaggerate and casual effects between smoking and the depicted health impacts was 
unclear 
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*Plain packaging effectively removed competing and conflicting information on pack, and 
therefore would increase salience and credibility of GHWs. 

Strengths and 
weaknesses 

Strengths: 
*One of few studies that explored impacts on smoking initiation 
 
Weaknesses: 
*Focus groups were school-based and included students recruited from the school. 
Respondents might be more prone to social desirability bias 

 
Author, Year, Title 
 

Miller, Hill, Quester, & Hiller 
2009 
Impact on the Australian Quitline of new graphic cigarette pack warnings including the 
Quitline number 

Settings, *Australia 
*Two-year period before and after the implementation of GHWs 

Participants *Quitline call logs and registrations 
Study design and 
data collection 
method 

*Analysis of Quitline data for the 2-year period prior to and after the implementation of 
GHWs 

Outcome 
measurements 

*Number of calls to the Quitline 

Main findings *The number of calls to the Quitline doubled in the first year of implementation. It then 
tapered off in the second year but remained 40% higher prior to pre-GHWs (year 2004: 
81490, year 2005: 84442, year 2006: 164850 and year 2007: 117544). 
*The volume of TV advertising measured by target audience rating points (TARPs) 
predicted the number of calls to the Quitline, while the implementation of GHWs had an 
additional explanatory power over call volume 
*A sub-sample from the South Australia jurisdiction showed that the proportion of new 
callers stayed the same before and after the implementation of GHWs, suggesting the 
GHWs were effective for both first-time and repeat Quitline clients (year 2005: 78% and 
year 2006: 77%) 

Strengths and 
weaknesses 

Strengths: 
*Evaluate the impact of GHWs at a national level 
*TV advertising has a strong correlation with Quitline call volume. This is controlled by 
including the TARP levels. 
*Measure actual behavioural change. 
 
Weaknesses: 
*Changes post-GHWs could be attributed to other changes made to the warning labels not 
just the addition of a graphical image, i.e. bigger Quitline number printed on the pack and 
the cessation message 

 
Author, Year, Title 
 

Miller, Quester, Hill, & Hiller 
2011 
Smokers’ recall of Australian graphic cigarette packet warnings and awareness of 
associated health effects, 2005-2008 

Settings, *Australia (Victoria State)  
*1 year pre-GHWs, and 2/3 years post-GHWs 

Participants *n=2999 in 2005 and n=2407 in 2006 
*Aged 18+ years 
*Current smokers and non-smokers (includes ex-smokers and never smokers)  
*In 2006, current smokers n=589 
*Participants were randomly selected 
*Representative to Victorian population 

Study design and 
data collection 
method 

*Repeated cross-sectional population-based survey conducted annually 
*Phone survey 
 

Outcome *Unprompted recall of smoking-caused illnesses (smokers only) 
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measurements *Prompted recall of smoking-caused illnesses featured in Series A, Series B or none of the 
GHWs (smokers only) 
*Prompted recall of  second hand smoke-caused illnesses featured in Series A, Series B or 
none of the GHWs (all) 

Main findings *Overall, there was an improved recall (both prompted and unprompted) of smoking 
harms featured in the first series of GHWs in 2005 than the previous year  
*The two diseases (both in Series A) that were featured in the TV campaigns had the 
greatest increase in recall (both prompted and unprompted) among all diseases  
*No change or a decrease in recall (both prompted and unprompted) was found in smoking 
harms featured in Series B of the GHWs  
*No change in prompted recall in harms associated with passive smoking, except for 
middle ear infections in children which was featured in Series A of the GHWs 

Strengths and 
weaknesses 

Strengths: 
*Robust sampling frame and weighting scheme to ensure representativeness of findings 
*This annual survey allows tracking changes over time including the year prior and after 
the introduction of GHWs 
 
Weaknesses: 
*Due to the nature of the study, features of the warning labels could not be controlled for 
e.g. size of label, warning message etc 
*It is very likely that the responses may also be influenced by the 2 supporting campaigns 
launched post GHWs implementation. Exposure to these campaigns was not measured 
*Behavioural measures not assessed 
*Response rate not reported 

 
Author, Year, Title 
 

Munafò,  Roberts, Bauld, & Leonards 
2011 
Plain packaging increases visual attention to health warnings on cigarette packs in non-
smokers and weekly smokers but not daily smokers 

Settings, UK 
Participants *Young adults 

*n=43 
*15 non-smokers, 14 weekly smokers and 14 daily smokers 
*A convenience sample recruited through advertising 

Study design and 
data collection 
method 

*A mixed controlled experimental design 
*Stimuli include branded pack images taken from the 10 popular brands in United 
Kingdom, 10 plain packs created using the same brand names. Ten GHWs (40% of bottom 
of pack)  were taken from the current United Kingdom selection and randomly paired up 
with the 20 packets. A total of 200 stimuli were produced. 
*Participants viewed stimuli on a computer screen 
*Each participants viewed 20 stimuli at 10 seconds each 

Outcome 
measurements 

*Eye movement towards health warnings compared to brand information 
*Deception was used where the interviewers told the respondents that they would need to 
recall the images they have viewed (after showing them the first set of 10). This was to 
ensure respondents pay full attention to the stimuli. In fact, the 20 stimuli were only 
presented to each person once. 

Main findings *Among non-smokers and weekly smokers, an equal  amount of time was spent on 
branding information and warning messages on branded pack, but spent more time on 
warning messages than branding information on plain packs 
*No difference was found in daily smokers 

Strengths and 
weaknesses 

Strengths: 
*The pairing of branding and GHWs was  
 
Weaknesses: 
*The use of convenience sample might not representative 
*The GHWs were presented at the lower bottom of the pack which might have undermine 
their effectiveness – previous research has shown that GHWs are more effective when 
presented at the top part of panel 
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Author, Year, Title 
 

Nascimento et al. 
2008 
Avoidance of smoking: the emotional impact of warning labels in Brazil 

Settings, *Brazil  
*Post-GHWs 

Participants *n=212 
*Mean age = 21.2 
*18% smokers defined as those who have smoked at least 100 cigarettes 
*118 women and 94 men 
*Undergraduate students 

Study design and 
data collection 
method 

*Controlled experimental design 
 
Stimulus:  
*A total of 89 images. This includes 2 sets of Brazilian GHWs; 9 warning labels used in 
2002-2004 and 10 labels in 2004-2008. Controlled images were selected from the 
International Affective Picture System (IAPS) catalogue, and nine further images were 
found from the internet as habitual control; these matched the ‘themes’ of the actual 
GHWs.  
*Viewed images on projector screen 
*Exposure to the warning labels were controlled at 6 seconds each, with 10 seconds to rate 
the warning label followed by a 3 seconds break. The sequence was randomised with some 
constraints. 

Outcome 
measurements 

*Rating in the hedonic valence dimension: extremely unpleasant to extremely pleasant 
*Rating in the emotional arousal dimension: low arousal to high arousal. Arousal was used 
to measure the tendency GHWs may destruct the positive/glamour images of tobacco.   
*Both were on a 9-point scale, illustrated using a validated psychometric scale: the Self-
Assessment Manikin (SAM) expressions 

Main findings *All GHW images were rated as calm to highly arousing in the emotional arousal measure. 
*All GHW images were rated negatively (=unpleasant) on the hedonic valence dimension.  
*Ratings on hedonic valence and emotional arousal were plotted on a Cartesian plane. 
Ratings for all GHWs fell to one end of a ‘boomerang’ shaped distribution and signalled a 
predisposition of defensive (avoidance-like) motivation 
*All GHWs images were rated as more unpleasant and emotional arousing than the control 
images, but was not different from the habitual control 
*Smokers rated images on people smoking more pleasant than non-smokers. 
*Smokers rated images on people smoking more pleasant than those without people 
smoking. 

Strengths and 
weaknesses 

Strengths: 
*Exposure to each stimulus is controlled and the sequence was randomised 
 
Weaknesses: 
*Stimulus artificially shown on computer screens  
*Images not mocked up as warning labels, i.e. they shown as a stand-alone images without 
the supporting text messages and other details i.e. cessation information 
*Images not mocked up on packs 
*Participants were volunteers recruited from a university affecting the generalisability of 
the findings 
*A small sample of smokers 
*The methodology (including habitual control) was based on an assumption that 
participants cannot recognise the actual images used on warning labels, which is contrary 
to research evidence 
*Measured emotional responses only; no behavioural measures  
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Author, Year, Title 
 

Nimbarte, Aghazadeh, & Harvey 
2005 
Comparison of current US and Canadian cigarette pack warnings 

Settings, *US  
*using text-based warnings 

Participants *n=80 
*Smokers (n=39) and non-smokers (n=41) 
*Had smoker parents (n=22) 
*smokers with smoker parents (n=10) 

Study design and 
data collection 
method 

*Mixed experimental study 
*Paper survey 
 
Stimulus: 
*6 Canadian GHWs and 4 US text-based warnings, mocked-up on a pack 
*Viewed on paper surveys 

Outcome 
measurements 

*A combined score on awareness of on-pack warnings and believability of smoking-causes 
consequences (choose 1 out of 5 response options, not on a scale) 
*Impact of each warning label was compared against each other 

Main findings *Among smokers, the three highest rated warning labels were GHWs. 
*There was a negative correlation between ratings and the amount of tobacco smoked 
*Among non-smokers, GHWs received higher rating overall, but strongest text-based 
warnings outperformed some GHWs 
*Among participants with smoker parents, no difference was found between any of the 
warning labels 
*Among smoker participants with smoker parents, no difference was found between any of 
the warning labels 

Strengths and 
weaknesses 

Strengths: 
*Warning labels were shown on mock-up packs to increase realism 
 
Weaknesses: 
*Artificial setting where participants were showed the warning labels on paper 
questionnaires 
*As authentic Canadian and US warning labels were used as stimuli, the GHWs and text-
based warnings were differed in size and font, and used different warning messages 
*Cronbach’s alpha for the scale was not noted in the paper.  
*The two questions seemed to have low content validity: ‘After reading this warning label, 
do you feel you’re your use or society’s use of tobacco products should… significantly 
decrease, moderately decrease, mildly decrease, no change, increase’, and ‘After reading 
this warning label, do you feel that use of tobacco products is… extremely hazardous, 
moderately hazardous, mildly hazardous, not hazardous, healthy’ 
*Inappropriate to give each response option a score and analyse as a scale variables, when 
it is a categorical variable  
*Sample recruitment and characteristics were not described in the paper 
*Response rate not noted 
*Overall the sample was small 
*The sample size in some sub-groups e.g. smoker participants with smoker parents (n=10) 
was too small for statistically significance testing 

 
Author, Year, Title 
 

O’Hegarty et al. 
2006 
Reaction of young adult smokers to warning labels on cigarette packages 

Settings, *US  
*Using text-based warnings) 

Participants *n=744 
*Aged 18-24 
*Current (n=572) and former smokers (n=191) 
*Sample was randomly selected from an online national research panel 
*Response rate = 9% 
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Study design and 
data collection 
method 

*A mixed-design experimental study 
*Online survey 
 
Stimulus: 
*3 Canadian text warnings and 3 Canadian GHWs, mocked-up on a pack 
*Viewed online  

Outcome 
measurements 

*Compared the extent to which all  GHWs and the parallel text-based warning ‘would 
discourage people from starting to smoke’ against the current US text-based warnings 
 *Perceived effectiveness of all Canadian (text-based and graphic) warnings in making 
them more concerns about the health effects of smoking 
* Perceived effectiveness of all Canadian (text-based and graphic) warnings in 
encouraging quitting (current smokers only) 
*Perceived effectiveness of all Canadian (text-based and graphic) warnings in supporting 
abstinence (former smoker only) 

Main findings *When asked to compare the effectiveness of the Canadian GHWs and text-based 
warnings (both novel to the sample) against the current US text-based warnings, 
participants rated the GHWs as being more effective in reducing uptakes than the novel 
text-based warnings 
*Compared with the novel text-based warnings, GHWs were more likely to raise concern 
with health effects. The difference between ratings for GHWs and text-based warnings was 
greater in females than males. Perceived effectiveness also increased with age 
*Compared with the novel text-based warnings, GHWs were more likely to encourage 
quitting (53%-57% GHWs vs. 22%-27% text-based warnings). More females thought that 
the GHWs depicted a sick baby would motivate them to quit (60% females vs. 43% 
males). Older participants thought that the GHWs showed a respirator and a bleeding brain 
respectively would motivate them to quit. Those who were concerned with their health or 
that they believe that smoking had affected their health had strong reactions to all warnings 
*Compared with the novel text-based warnings, GHWs were more likely to encourage 
quitters to stay quit (61-69% GHWs vs. 37-42% text-based warnings). More females 
thought that the GHWs depicted a sick baby would motivate them to stay quit (78% 
females vs. 49% males). 

Strengths and 
weaknesses 

Strengths: 
*Examined gender, age and smoking status differences 
*Warning labels were shown on mock-up packs to increase realism 
*The online survey  was piloted and that no major changes were needed 
 
Weaknesses: 
*Artificial setting where participants were showed the warning labels on mock-up packs 
on computer screens 
*Participants were shown the actual old Canadian text-based warnings and new Canadian 
GHWs. Therefore, the size of the warning labels were not controlled, i.e. GHWs were 
bigger 
*The messages used in the text-based warnings and GHWs were different 
*Participants were recruited from an online panel which reduce generalisability of the 
findings 
*Low response rate (9% among those who were sampled; 41% among those who entered 
the survey website) 
*Behavioural measures not used 

 
Author, Year, Title 
 

O’Hegarty, Pederson, Yenokyan, Nelson, & Wortley 
2007 
Young adults’ perceptions of cigarette warning labels in the United States and Canada 

Settings, *US (Detroit) *Using text-based warnings 
Participants *n=84 

*Aged 18-24 
*Current smokers (n=54) defined as those who had smoked within the last 30 days 
*Non-smokers (n=41) defined as those had not smoked in the last 6 months and had no 
intention to smoke in the next 6 months 
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*Sample was selected from a research panel 
*A quota was used to ensure the ratio of African American and Caucasian participants 
were representative to Oakland County  
*Response rate = 26% 

Study design and 
data collection 
method 

*Focus groups (x11) with 8-9 participants in each group 
*Participants were assigned to different groups by gender, smoking status and  college 
students/ recent graduates or   not in college/not recent graduates 
*During the focus groups, participants were shown 6 Canadian GHWs. The GHWs were 
not mocked up on cigarette packs  
*Used content analysis to identify themes 

Outcome 
measurements 

*Perceptions of current US warning labels 
*Perceptions of 6 Canadian GHWs 
*Smokers were asked the perceived effectiveness of the Canadian GHWs in reducing 
uptakes and encouraging them to quit smoking  
*Suggestions for modification of the US warning labels 

Main findings *Participants perceived the current US labels were ineffective, and would recommended 
their government to adopt  the Canadian GHWs. 
*GHWs that had stronger visual appeals and provided more factual information were 
perceived as more effective 
*Overall the responses by different educational level were similar 
*Reactions and perceived effectiveness of individual GHWs were different by smoking 
status and gender 
*Participants suggested that the US government should adopt GHWs, increase the size of 
on-pack warnings, print messages in more noticeable size and font, provide factual and 
realistic information on pack, and compare health status in non-smokers and smokers.  

Strengths and 
weaknesses 

Strengths: 
*Examined gender and educational level differences 
*The sample was representative to the County in terms of ethnicity representation 
 
Weaknesses: 
*GHWs were not mocked up on pack, reducing their realism 
*Participants were recruited from a research panel which reduce generalisability of the 
findings 
*Low response rate 
*Behavioural measures not used 

 
Author, Year, Title 
 

Peters et al. 
2007 
The impact and acceptability of Canadian-style cigarette warning labels among U.S. 
smokers and non-smokers 

Settings, *US (Eugene, Oregen)  
*Using text-based warnings 

Participants *n=169 
*Average age = 34 (non-smokers) and 37 (ever-smokers) 
* Non-smokers (n=81) and ever smokers (n=88) 
And  
*Community sample recruited through advertisements in local papers and fliers 

Study design and 
data collection 
method 

*Between-subject experimental design 
*Used a 2-way factorial design in which ever-smokers and non-smokers were randomly 
assigned into one of two conditions 
 
Stimuli: 
*4 US text-based warnings and 16 Canadian GHWs which  
*Text-based warnings and GHWs were manipulated so they were equal in size 
*Warnings not mocked-up on packs 
*Presented on computer screen 
*Participants either viewed all the text-based warnings or all the GHWs 
*Warning labels were presented in a random order 
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*To equalise the number of viewings, each text-based warnings were shown 4 times while 
each GHWs were only shown once 

Outcome 
measurements 

*Looking time at each warning label (GHWs or text-based warnings)  
*Attitudes towards smoking (bipolar scale of four adjective pair: good/bad, 
positive/negative, favourable/ unfavourable and like/dislike) on smoking-related and non-
smoking-related pictures and words 
*Support of the US government adopting the Canadian GHWs (both conditions were 
shown one GHWs and 1 text-based warning during this question) 
*Affections towards a fictional smoker (write a description of the smoker) 
*Attitudes towards smoking as a result of seeing this warning label after viewing text-
based warnings or GHWs (Likert scale) 
*Believability of the warning message after viewing text-based warnings or GHWs again 
(Likert scale)  

Main findings *A significant longer long time at the GHWs (mean = 8.4s vs. 4.5s). No interaction with 
smoking status. 
*Participants in the GHWs condition reported more negative reactions towards smoking 
images and words, after controlling for initial attitudes towards smoking and a range of 
demographic and smoking  variables  
(-0.8 vs. -0.5, possible range = -1 to 1) 
*Participants in the GHWs condition reported more negative reactions towards the 
fictional smoker, after controlling for initial attitudes towards smoking (-0.3 vs. -0.1, 
possible range = -1 to 1) 
*When asked how the warning labels had made them ‘think and feel’ bout smoking, 
participants viewed GHWs reported stronger negative attitudes (-2.9 vs. -1.5, possible 
range = .4-4). The different remained significant after controlling for initial attitudes 
towards smoking 
*No differences in creditability (3.0 GHWs vs. 3.2 text-based warnings) 
*A majority of non-smokers and ever-smokers were supportive of GHWs implementation 

Strengths and 
weaknesses 

Strengths: 
*Size of text-based warnings and GHWs were the same 
*Attitudes towards smoking (assessed prior to the manipulation) was controlled for 
 
Weaknesses: 
*Artificial setting where participants were showed the warning labels on computer screens.  
*The warning labels were not mocked-up on packs 
*Different warning message used in GHWs and text-based warnings 
*In the text-based warnings condition, participants were shown each of the text-based 
warnings 4 times while those in the GHWs condition were only shown each of the GHWs 
once. While the experimenters have balanced the total number of viewings, the exposure 
of each warning label were not equal between the 2 conditions 
*One text-based warning and GHW were shown to all participants regardless their 
assigned condition in the middle of the experiment. This may have affected how they 
subsequently rated the text-based warnings/GHWs on attitudes towards smoking and 
believability 
*Behavioural measures not used 

 
Author, Year, Title 
 

Qin et al. 
2011 
Reactions of Chinese adults to warning labels on 
Cigarette packages: A survey in Jiangsu Province 

Settings, Jiangsu, China 
Participants *n=876 

*Aged 18 years+ 
*Response rate = 87.6% 
*Recruited through convenience sampling where respondents were approached at their 
workplace 

Study design and 
data collection 

*Face-to-face interviews guided by a standard questionnaire 
*Participants were shown six types of warning labels:  
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method a) a Chinese old text-based warning in Chinese printed on one of the side panels of pack;  
b) a Chinese new text-based warning in Chinese and English printed on the front- and 
back-of-pack; 
c) a famous Chinese brand that is exported abroad and therefore carries a GHWs and 
information of an overseas Quitline (30% front and 90% back); 
d) a foreign pack with a GHW covering 50% of front of pack with text written in a foreign 
language (non-English, non-Chinese) 
5) a foreign back with a GHW covering one full side of the pack with text written in 
English and Chinese 
6) a foreign pack with a GHW covering 50% of front of pack with text written in a foreign 
language (non-English, non-Chinese) 

Outcome 
measurements 

*Knowledge of smoking harms 
*Impacts on giving cigarettes as a gift 
*Quitting smoking 

Main findings *Label B (31.2%) was more likely to be seen as providing adequate information of 
smoking harms when compared to Label A (18.3%). Labels C-F (90.5-92.7%) 
outperformed Label B. 
*20.8% and 25.2% reported that they would not give cigarettes as a gift to somebody with 
Labels A and B, compared to over 80% when considering Labels C-F. 
*26.8% and 31.5% reported that they would think about quitting due to Labels A and B, 
compared to over 80% when considering Labels C-F (ex-smokers were asked to imagine if 
they smoke). 

Strengths and 
weaknesses 

Strengths: 
*One of a few studies that was conducted in Asia 
*Included a variable around gifting that was particularly relevant for China, as tobacco has 
been traditionally used as a gift for work and personal occasions 
 
Weaknesses: 
*As actual packs from China and overseas were sourced, different pack elements could not 
be controlled; and therefore differences in response could not be attributed to a particular 
pack element 
*Warning messages on three of the packs were written in a foreign language. Although the 
messages were translated into Chinese during the interview, the presentation of a foreign 
language might impact on the visual impact of the warning labels overall 
*Reponses from current smokers and non-smokers around perceived impacts on quitting 
smoking should be analysed separately 

 
Author, Year, Title 
 

Sabbane, Lowrey, & Chebat 
2009 
The effectiveness of cigarette warning labels threats on non-smoking adolescents 

Settings, *US 
*using text-based warnings 
*Canada (Montreal) 
*GHWs 

Participants *n=298 
*Aged 12-20 years *US n=126 and Canada n=170 
*Secondary school students 
*Current and experimental smokers were excluded from the analysis 

Study design and 
data collection 
method 

*Between-subject experimental design 
*School-based online survey 
*A 3 x 2 x 2 design (no-warning/ text-based warning/ GHW x high familiarity brand/ low 
familiarity brand x US/Canada) 
 
Stimulus 
*4 tobacco brands that were familiar to US people but unfamiliar to Canadian, and 4 
tobacco brands that were familiar to Canadians but not to US people 
*One GHW adopted from the Canadian set, and a text-based warning was produced by 
removing the image 
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*A website that either showed a familiar or unfamiliar tobacco brand name with no 
warning, a text-based warning or a GHW 
*The brand name with or without a warning message appeared for 2 seconds 
*Used a 2x3 factorial design to randomly assigned participants  

Outcome 
measurements 

*An index on brand attitude (4 items, semantic differential scale in Likert scale: bad/ good, 
unfavourable/ favourable, disagreeable/ agreeable, unpleasant/ pleasant, Cronbach’s alpha 
= 0.95 
*An index on website attitude (3 items, semantic differential scale in Likert scale: like/ 
dislike, good/ bad, nice/ not nice, Cronbach’s alpha = 0.94 
*An index on intention to smoke (3 items, semantic differential scale in Likert scale: 
unlikely/ likely, improbable/ probable, Cronbach’s alpha = 0.83) 

Main findings *Participants in the GHWs condition (mean score = 1.9 out of 7) reported more negative 
brand attitude and website attitude than no-warning (mean score = 2.6) and text-based 
warning (mean score = 3.1) 
*No difference in brand attitudes toward familiar/ unfamiliar tobacco brands in the 
Canadian sample. US participants had more positive attitudes for unfamiliar brands 
*Participants in the GHWs condition (mean score = 1.9 out of 4) reported more negative 
website attitude and website attitude than no-warning (mean score = 3.2) and text-based 
warning (mean score = 3.4) 
*Website attitudes were more favourable for familiar brands than for unfamiliar brands  
*US participants had higher intentions to smoke (US=2.4 out of 7 vs. Canada = 1.9) 
*No difference in intention to quit after viewing familiar/ unfamiliar tobacco brands in the 
US sample. Canadian participants had a higher intention to quit after viewing familiar 
brands 
*There was a boomerang effect in intention to quit. US reported the highest intention to 
smoke after viewing GHWs (2.8 out of 7 versus 2.2 in no warnings and 2.3 in text-based 
warnings. Canadians reported the lowest intention to smoke after viewing GHWs (1.7 
versus 2.0 in both no warnings and text-based warning) 

Strengths and 
weaknesses 

Strengths: 
*Exposure time to the stimulus was controlled across experimental condition 
*Brand familiarity was cross-checked at the end of the experiment using a 7-point 
semantic differential scale 
*Same warning message was used in the text-based warning and the GHW 
 
Weaknesses: 
*The authors did not report the way schools were selected, and the generalisability of the 
findings is  doubted 
*The brand name (with or without warning labels) was only shown to the participants for 2 
seconds 
*Behavioural measures not used  

 
Author, Year, Title 
 

Shanahan & Elliott 
2009 
Evaluation of the effectiveness of the graphic health warnings on tobacco product 
packaging 2008 

Settings, *Australia *S1 & S2: 2 years post-GHWs 
*S3: pre-/post-GHWs 

Participants S1: 
*Includes smokers, ex-smokers and non-smokers 
*Grouped by smoking status 
*Held in Sydney, Melbourne, Brisbane, Coffs Harbour and Shepparton 
 
S2: 
*20 face-to-face and 8 phone interviews with key informants from organisations with an 
interest in tobacco control 
*Most face-to-face interviews were one-on-one, while a few were paired interviews and 
there was one group discussion 
*All phone interviews were one-on-one 
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*Initial pool of participants were identified by the Department of Health and Ageing and 
was then extended by the snowballing technique 
 
S3: 
*n=1304 
*Aged 15+ 
*17% current smokers 
*Recruited via random digit dialling 
*Used quotas  to achieve a representative sample 

Study design and 
data collection 
method 

S1: 
*17 full groups discussions (8-10 participants) and 7 mini-group discussions (4-5 
participants) 
*The full set of GHWs were shown to participants on mock-up packs 
 
S2: 
*28 semi-structured interviews  
 
S3: 
*A nationwide telephone survey  
*CATI 
*Findings compared to 2000 survey where comparable 

Outcome 
measurements 

*Salience 
*Readership of health information 
*Recall of warning messages (unprompted and prompted) 
*Perceived importance of health information 
*Believability of GHWs 
*Perceived importance of the graphic images 

Main findings S1: 
*Respondents generally believed in the warning messages featured in GHWs. Diseases 
also featured in campaigns were generally more believable 
*Some participants did not understand the image. Some participants did not understand the 
technical terms used in the text 
*GHWs represented ‘force exposure’ that it is hard to ignore 
*GHWs elicited negative emotions 
*Warning labels on front-of-pack were too small, affecting its readability and impact 
*The inclusion of the Quitline was perceived positively as to provide a resolution 
*Perceived GHWs as effectiveness in encouraging smokers to quit smoking and 
discouraging young people from taking up smoking 
*The GHWs had caused some smokers to avoid looking at the packs 
*Self-reported improvement of smoking was increased from 32% of smokers to 38%, and 
28% of recent quitters to 59% 
*The image in GHWs helped explaining how smoking caused a variety of health problems, 
and helped people to remember the message 
 
S2: 
*Stakeholders considered the GHWs the tone was appropriately negative 
*Believed the credibility of the GHWs was reinforced by promotion of the health 
messages through other media 
*Concerned problem of wear-out and showed strong support for rotation of warning 
messages 
*Enhanced effectiveness of GHWs by improving the design of the warning labels, e.g. 
Increase size of the image on front-of-pack and use plain language 
 
 
S3: 
*64% of respondents were aware of the changes in on-pack warnings. The groups who 
were more likely to report awareness were: under 55 years old, lived in an urban city, more 
educated, being employed or a student, medium to high income, thinking of quitting 
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*Level of unprompted recall of warning message was different by age, education level, 
income, family composition and employment status (overall sample: 1-34%; smokers: 4-
43%) 
*The Quitline number printed at the back was more likely to be recalled by female 
smokers, smokers who intended to quit, and those who had higher education level 
(smokers: 14%) 
*Prompted recall of warning messages were high among smokers (the lowest was 49%, 
other were ranged between 61 and 94%). Higher recall in those aged under 45 years and 
those who intended to quit smoking 
*Prompted recall of warning messages among recent quitters was between 20-80% 
*Respondents were less likely to read the warning messages post GHWs (dropped from 
93% to 80% for smokers, and from 92% to 82% for recent quitters) 
*Increased reading of the back of pack warnings (smokers: increased from 57% to 66%; 
recent quitters: increased from 45% to 62%)  
*A higher proportion of recent quitters thought health warnings are very important post-
GHWs (increased from 50% to 68%). No change in current smokers (49-53%). When 
considering response in post-GHW survey, those who had an intention to quit were more 
likely to think health warnings are important (77% vs. 62%) 
*Overall, 56% of smokers found the GHWs very believable. Groups that were more likely 
to think GHWs are believable are: those who intended to quit smoking, considered health 
warnings as important, higher education level, were employed, those who had avoided 
warning labels, perceived the warning labels as effective, and self-reported knowledge 
gain as a result of reading the GHWs 
*Smokers who had called the Quitline increased from 4% to 15% 
*Smokers who intended to use the Quitline in the future increased from 16% to 33% 
*24% and 27% of smokers and recent quitters had ever avoided buying or concealed packs 
with particular warning messages since the implementation of GHWs Among the smokers 
who reported previous avoidance behaviours, 30% said they still avoided the GHWs all the 
times and 28% said sometimes 2 years post-GHWs. 

Strengths and 
weaknesses 

Strengths: 
*Study 3 used a robust sampling and weighting procedure to ensure results are 
representative  
*Study 3 compared response by a range of socio-economic and smoking characteristics 
*Used a mixed of quantitative and qualitative research to confirm findings 
 
Weaknesses: 
*Questionnaires used in 2000 and 2008 were very different, making a lot of measures 
incomparable e.g. self-reported behavioural change 
*Implementation of GHWs may not be the only contributors to some between waves 
differences, especially measures that did not directly assess impacts of warning labels e.g. 
increase in the proportion of smokers who intended to quit smoking that may or may not 
be prompted by on-pack warnings 

 
Author, Year, Title 
 

Silpasuwan et al. 
2008 
Potential effectiveness of health warning labels among employees in Thailand 

Settings, *Thailand (5 regions) 
*The year before and after the introduction of GHWs 

Participants *Wave 1: n=1637 
*Wave 2: n=609  
*Aged 15+ year 
*Remained in wave 2: 75.5% current smokers and 24.5% ex-smokers 
*Wave 1 response rate = 74% 
*Follow-up rate + 37% 
*Systematic sampling of employees from 22 workplaces that represent the population 5 
regions in Thailand 

Study design and 
data collection 

*A longitudinal study 
*Included both quantitative and qualitative research approach 
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method *Self-administered questionnaires 
*Participants selected to take part were representative samples from their workplaces. Two 
volunteers per workplace also took part in a in-depth interview post-GHWs 

Outcome 
measurements 

*Motivated respondents to have an intention to quit 
*Self-reported improved knowledge after seeing warning labels 
*The measures used were not described in the report in details 

Main findings *There was a significant decrease in the proportion of respondents who reported that the 
warning label had motivated them to have an intention to quit (48% vs. 41%). 
*There was no change in level of improved knowledge self-reported among survey waves 
*There was a decrease in the proportion of respondents who reported that they had quit 
smoking in the last month (24% vs. 22%). The difference was not compared using 
statistically significance testing 

Strengths and 
weaknesses 

Strengths: 
*A cohort study 
 
Weaknesses: 
*The lost in follow-up reduced the sample size to less than half. This affected the 
representativeness of the sample. 
*Measures used to assess outcomes are not clearly documented in the paper. It appears that 
the measures used are lack of validity. For example, instead of comparing respondents’ 
knowledge level of smoking harms between waves, respondents were asked the self-report 
whether the warnings have improved their knowledge.   
*Behavioural measure used but pre-/post- differences not statistically tested. 
*Findings from the qualitative research not reported 

 
Author, Year, Title 
 

Thrasher, Hammond, Fong, & Arillo-Santillan 
2007 
Smokers’ reactions to cigarette package warnings with graphic imagery and with only text: 
a comparison between Mexico and Canada 

Settings, *Canada (5 years post-GHWs) *Mexico (2 years post enhanced text-based warnings: 50% 
of the back of pack with 3 rotating messages) 

Participants *n=2831 
*Canadian adult smokers (n=1750) 
*Mexican adult smokers (n=1081) 
*Aged 18+ years 
*In the Canadian sample, participants who have quit was excluded from the analysis 
*Different sampling frame used in each country, but each used stratified sample that the 
Canadian sample represented the country population while the Mexican sample 
represented the population in the four major urban areas 
*Recruited using random digit dialling 
*Response rate: 65% in Canada and 86% in Mexico   

Study design and 
data collection 
method 

*Part of ITC study using 2005 ITC-Canada and 2006 ITC-Mexico data 
*Phone interviews 

Outcome 
measurements 

*Knowledge of smoking harms 
*Support for warnings with more information  
*Intention to quit 
*Salience (Cronbach’s alpha = .75) 
*Cognitive responses (Cronbach’s alpha = .74) 

Main findings *Canadian sample reported stronger warning salience and cognitive responses (1.27 vs. 
1.13, range = 0-3) 
*Canadian reported stronger knowledge of smoking-related diseases featured in the 
Canadian GHWs 
*Canadian reported higher intention to quit 
*Warning salience predicts intention to quit, while health knowledge does not predict quit 
intentions 
*55% of Mexican respondents supported the increase of information on warning labels 
*Smokers who had lower cigarette consumption and had made a quit attempt in the past 
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year reported a higher level of warning salience 
Strengths and 
weaknesses 

Strengths: 
*A range of socio-economic and smoking variables were controlled for in the logistic 
regression models 
*Examine relationship between the more immediate reactions towards warning labels and 
quit intention 
*A large sample size 
*Representative samples 
 
Weaknesses: 
*Knowledge of health risks were assessed by asking whether the respondents believe 
smoking causes a list of specific health risks. These health risks were only depicted by the 
Canadian GHWs but not the Mexican text-based warnings. Therefore, the better 
knowledge level reported by the Canadians cannot be attributed to the use of GHWs (as 
opposed to text-based warnings) 
*The nature of the research study means that there are many aspects that may be unequal 
in the two samples 
*The methodology of this study means that it is impossible to determine the temporal 
sequence of the key study constructs 
*Behavioural measure not used 

 
Author, Year, Title 
 

Thrasher, et al. 
2007 
Estimating the impact of different cigarette package warning label policies: the auction 
method 

Settings, *Mexico *Was using text-based warnings 
Participants *n=89 

*Aged 18+ 
*Current smokers (those who had smoked 100+ cigarette for life time and have smoked at 
least once in the past month) 
*Used convenience sampling recruited from community, university, hospital and an 
industrial worksite 

Study design and 
data collection 
method 

*Experimental economic method of the random nth price auction method 
*Between 9-20 participants took part in each experiment  
*Each participant took part in two practice auction rounds before bidding for a pack of 
cigarettes with a text-based warning of a GHW. The order of the auctions for the two 
packs was counter-balanced 
*In each auction round, participants made an anonymous bid on a cigarette pack (either 
with a text-based warning or a GHW). A number between 2 and the number of participants 
in the group was randomly selected (n). Participants who had to pay for the items (using 
real money) were those whose bid was higher than ‘n-1’.  
 
Stimulus: 
*A pack with a text-based warning 
*A pack with a GHW: a sticker adhered on the pack. The label was adopted from the EU 
set 

Outcome 
measurements 

*The different price participants were willing to pay for a cigarette pack at an anonymous 
auction 

Main findings *Participants placed a significantly lower bid for a pack with a GHW than a pack with a 
text-based warning. The lesser perceived value for a product signifies weaker demand 
*Consistent outcome across age, number of cigarette consumed and perceived smoking-
caused health risks 

Strengths and 
weaknesses 

Strengths: 
*A carefully controlled experimental study including balancing the order of the auction 
rounds and having two practice rounds for participants to get familiar with the auction 
method 
*Compare responses by socio-demographic and smoking variables 
*Used a novel methodology to predict demand  



 
286 

 

 
Weaknesses: 
*This study used a convenience sample that reduces representativeness of the findings. 
*The text-based warning used a current Mexican warning, while the GHW used a novel 
message 

 
Author, Year, Title 
 

Thrasher, Rousu, Hammond, Navarro, & Corrigan 
2011 
Estimating the impact of pictorial health warnings and “plain” cigarette packaging: 
Evidence from experimental auctions among 
adult smokers in the United States 

Settings, US 
Participants *n=402 adult smokers aged 18+ years 

*Mean age = 38 
*A convenience sample recruited from grocery shops in 4 cities 

Study design and 
data collection 
method 

*Experimental auction 
*Four conditions where each participant was exposed to two of them: 
a. text warnings on 50% of pack side 
b. text warnings on 50% of front and back 
c. GHWs on 50% of front and back 
d. GHWs o 50% of front and back of a plain pack 
*All warning labels contained the same novel message 
*There were three sets of stimuli (i.e. 3x4) printed on different mock-up packs (i.e. 
different ‘strength’). Respondents viewed packs of different strength depends on the 
strength they usually smoke 

Outcome 
measurements 

*The price participants were willing to pay for the stimuli at the experimental auction was 
used as a proxy of demand for tobacco 

Main findings *Overall, young smokers and those who smoked more cigarettes per day paid a higher 
price for the packets 
*Lower bids were placed on packets with a GHW, when compared to packs with a text-
based warning label  
*When both packets contained a GHW,  lower bids were placed on a plain pack when 
compared to whose containing brand information 

Strengths and 
weaknesses 

Strengths: 
*The same warning message was featured in all four stimuli 
*This study compares impacts of text-based warnings of different size, impacts of text-
based warnings versus GHWs of the same size, and the impacts of having GHWs on a 
branded pack versus a plain pack 
Strengths: 
*A carefully controlled experimental study including balancing the order of the auction 
rounds and having two practice rounds for participants to get familiar with the auction 
method 
*Compare responses by socio-demographic and smoking variables 
*Used a novel methodology to predict demand  
 
Weaknesses: 
*Warning messages were printed on the bottom part of the packs which might have 
undermine their effectiveness, Previous research has shown that warning messages are 
more effective when printed at the top panel. 
 

 
Author, Year, Title 
 

Vandavas, Connolly, Karamanolis, & Kafatos 
2009 
Adolescents perceived effectiveness of the proposed European graphic tobacco warning 
labels 

Settings, *Greece (Crete) 
*Using text-based warnings 

Participants *n=574 
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*Aged 12-18 years, with an average age of 15 
*54% male and 56% female 
*Convenience sampling from middle and high schools 

Study design and 
data collection 
method 

*Within-subject experimental study 
*School-based 
*Electronic survey 
 
Stimuli: 
*7 proposed EU GHWs and 7 EU text-based warnings-style warnings 
*Parallel message on GHWs and text-based warnings 
*Mocked-up on packs 
*GHWs and text-based with the same message showed simultaneously 
*Random order of warning labels  

Outcome 
measurements 

For each pair of warning label: 
*Non-smokers: Compared the effectiveness of GHWs and text-based warnings in 
preventing them from taking up smoking (select 1 warning type) 
*Non-smokers: Effectiveness of that warning label (GHWs or text-based warnings) in 
preventing them from taking up smoking (Likert scale) 
*Compared the effectiveness of GHWs and text-based warnings in motivating them to 
think of the consequences of smoking on health (select 1 warning type) 
*Effectiveness of that warning label (GHWs or text-based warnings) in motivating them to 
think of the consequences of smoking on health (Likert scale) 

Main findings *72%-96% of non-smokers thought that GHWs were more effective in preventing them 
from taking up smoking 
*Among the non-smokers who thought GHWs were more effective in preventing them 
from taking up smoking, 84% rated their effectiveness as ‘4’ or ‘5’ (range = 1-5) 
*Female non-smokers rated the GHWs on pregnancy and second-hand smoke around 
children higher than males 
*72-90% of all respondents thought that GHWs were more effective in motivating them to 
think of the health consequences of smoking 
*The authors did not report the rating on the effectiveness of GHWs and text-based 
warnings in motivating them to think of the health consequences of smoking 

Strengths and 
weaknesses 

Strengths: 
*Warning labels were mocked up on a cigarette pack to increase realism 
*Same warning messaged were used  in GHWs and text-based warnings 
 
Weaknesses: 
*Participants may lie about their smoking status in a school-based survey 
*Artificial setting where participants were showed the warning labels on computer screens 
*The size of the GHWs and the text-based warnings were different 
*Respondents did not rate the effectiveness of both the GHWs and text-based warnings, 
therefore the differential effect of these warning labels were not quantified 

 
Author, Year, Title 
 

White, Webster, & Wakefield 
2008 
Do graphic health warning labels have an impact on adolescents’ smoking-related beliefs 
and behaviours? 

Settings, *Australia (Melbourne)  
*Baseline survey – the year pre-GHWs 
*Follow-up survey - 6 months post-GHWs. 

Participants *Secondary school students 
*Aged 12-17 at baseline 
*Baseline survey in 2005 n=2432  
*Follow-up survey in 2006 n=2050  
*Schools and students were randomly selected, and is a national representative sample 
*680 students participated in both surveys, but their responses in 2 surveys were not 
matched 

Study design and *A repeated cross-sectional study 
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data collection 
method 

*School-based  
*Used paper surveys 
*Respondents exposed to warning labels in their natural setting 

Outcome 
measurements 

*Salience (Likert scale) 
*Knowledge of smoking harms (Likert scale, prompted recall of 5 specific diseases 
featured in new GHWs; two of which were also featured in the old text-based warnings) 
*Cognitive processing (Likert scale) 
*Forgoing of cigarettes (Likert scale) 
*Perception of cigarette pack image (an adjective checklist using 4 positive and 4 negative 
descriptions) 
*Intention to smoke in the next 12 months 

Main findings *No change in the extent they read warning labels 
*A significant increase in the extent they paid close attention to warnings 
*A significant increase in the knowledge area where the diseases were featured in both the 
new GHWs and the campaigns (gangrene: increased from 38% to 77%; mouth cancer: 
increased from 72% to 91%). Among those who did not see the TV ads, their knowledge 
was also higher than the baseline. 
*No change in the knowledge level of emphysema; it was a novel message featured in the 
GHW but not in the TV ads (71-72%) 
*A significant decrease or no change in the knowledge areas where the diseases were 
featured in both the old text-based warnings and the new GHWS (clog arteries: 81-82%; is 
a leading cause of death: dropped from 77% to 69%) 
*A significant increase in the extent they thought about warnings and talked about 
warnings 
*A significant increase in the extent the students who had a cigarette in the past 12 months 
had thought about quitting as a result of seeing the warning labels 
*A significant increase in the extent they had forgone a cigarette as a result of the warning 
labels 
*A significant decrease in positive perception of cigarette pack and a significant increase 
in negative  perception of pack 
*Controlling for a range of demographic and smoking-related variables, intention to smoke 
in the next 12 months was lower among those who had talked about the warning labels, 
had forgone cigarettes and had a more negative image of cigarette packs at follow-up. 

Strengths and 
weaknesses 

Strengths: 
*Attempted to tease out the effects of GHWs and TV campaigns on knowledge of smoking 
harms 
*Examined the potential differences among those who had and had not participated in both 
survey waves by repeating the analysis using the cohort samples; no differences found 
 
Weaknesses: 
*Exposure to the TV ads was not controlled for measures except for knowledge of 
smoking harms; the TV ads may have also motivated people to pay more attention or more 
engaged with the warning labels 
*Did not directly measure smokers’ quit attempts. Instead, respondents who had seen the 
new GHWs irrespective of their smoking status reported their intention to smoke and it 
was not analysed separately for smokers and non-smokers. 
*The number of established smokers in the sample was small (7-8% of the sample) 
*Respondents may under-reported sensitive issues such as tobacco consumption at a 
school setting 

 



 
289 

 

Appendix 4 Examples of Brazilian GHWs 

  

Image 1. Tobacco GHWs that were introduced in Brazil in 2009. 

 

 

 

  

http://upload.wikimedia.org/wikipedia/commons/9/9e/Cigarettes_brazil.JPG
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Appendix 5 A manufactured packet and a loose tobacco pack 
featuring the same GHW 
 

 
Image 1. The front side of the pack 
 
 
 
 

 
Image 2. The back side of the pack 
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Appendix 6 New packages produced in Malaysia that 
attempted to undermine GHWs’ effectiveness 
 

 
Image 1. A complimentary transparent sleeve with the brand name printed on both sides 
suggests a way for smokers to cover up the GHWs featuring on both faces of the pack. 
 
 
 

 
Image 2. New ‘lipstick’ and ‘slim’ cigarette packs with distorted GHWs. 
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Appendix 7 Data collection checklist for the surveillance 
study 
Checklist for New Cigarette Pack Warnings Surveillance 

 
 Monthly data collection between December 2007 and November 2008. 

 
 A total of 8 different venues are visited throughout this time period.  

 
 4 venues are visited in the first week of each month. This includes a supermarket, a dairy, 

a petrol station and a Star Mart or Four Square type superette. The remaining 4 venues are 
visited in the second month and rotated thereafter. 

 
That is:  

 
Dec 07, Feb 08, Apr, Jun, Aug, Oct 
Visit Supermarket A, Dairy A, Petrol Station A and Superette A 

      
Jan 08, Mar, May, Jul, Sep, 
Visit Supermarket B, Dairy B, Petrol Station B and Superette B 

 
 In each venue visit, record the following: 

1. The name and address of the venue. 
2. The type of venue: dairy/ superette/ petrol station/ supermarket. 
3. The date. 
4. The number of packs observed (including loose tobacco). 
5. The number of packs showing the new graphic warnings (including loose 

tobacco). 
 

 Results are emailed to the coordinator, Judy Li, at liju7636@student.otago.ac.nz in the 
first week of each month. 

 
Project contact persons 
Judy Li  
Email: liju7636@student.otago.ac.nz 
Phone: 04 385 5541 
 
Nick Wilson 
Email: Nick.Wilson@otago.ac.nz  
Phone: 04 385 5541 ext 6469 
 
Ministry of Health liaison person 
Brendon Baker 
Email: Brendon_Baker@moh.govt.nz 
Phone: 04 816 3930  

mailto:liju7636@student.otago.ac.nz
mailto:liju7636@student.otago.ac.nz
mailto:Nick.Wilson@otago.ac.nz
mailto:Brendon_Baker@moh.govt.nz
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Appendix 8 Recording sheet for the surveillance study 
 
Dairy  
 

Name of venue  
Address  
Date of visit  
Total packs 
observed (cig 
packs & loose 
tobacco) 

 

Total packs 
showing graphic 
warnings (cig 
packs & loose 
tobacco) 

 

 
 
Superette 
 

Name of venue  
Address  
Date of visit  
Total packs 
observed (cig 
packs & loose 
tobacco) 

 

Total packs 
showing graphic 
warnings (cig 
packs & loose 
tobacco) 
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Supermarket 
 

Name of venue  
Address  
Date of visit  
Total packs 
observed (cig 
packs & loose 
tobacco) 

 

Total packs 
showing graphic 
warnings (cig 
packs & loose 
tobacco) 

 

 
 
Service Station 
 

Name of venue  
Address  
Date of visit  
Total packs 
observed (cig 
packs & loose 
tobacco) 

 

Total packs 
showing graphic 
warnings (cig 
packs & loose 
tobacco) 
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Appendix 9 ITC-NZ Project Team Composition (Key Members) 
Team Member Affiliation Overall role 

Anne Quah University of Waterloo, Waterloo, 
Canada 

Project Manager – project management and 
coordination, administration 
 

Nick Wilson University of Otago, Wellington, New 
Zealand  

Principal Investigator – methodology and 
questionnaire design, data analysis, reporting 
 

Richard Edwards University of Otago, Wellington, New 
Zealand 

Principal Investigator – methodology and 
questionnaire design, data analysis, reporting 
 

George Thomson University of Otago, Wellington, New 
Zealand 

Project member - methodology and 
questionnaire design, data analysis, reporting 
 

Jo Peace University of Otago, Wellington, New 
Zealand 

Project member - administration, data analysis, 
reporting 
 
 

Deepa Weerasekera University of Otago, New Zealand 
 

Analyst – data analysis, reporting 
 

Judy Li University of Otago, New Zealand Doctoral student – data analysis, reporting 
 

Sharon Ponniah Ministry of Health, New Zealand External reviewer – methodology and 
questionnaire design 
 

Miranda Devlin Ministry of Health, New Zealand External reviewer – methodology and 
questionnaire design 
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Appendix 10 ITC-NZ Sample Characteristics 
 Full sample % 

(n=1376) 
Reduced sample % 

(n=809) 
Gender 
  Male 38.57  39.01 
  Female 61.43  60.99 
Age group 
  18-34 years 35.32  29.38 
  35+ years 64.68  70.62 
Ethnicity 
  European/Other 54.71  53.33 
  Māori 39.98  41.36 
  Pacific 5.31  5.31 
Neighbourhood deprivation 
  Less deprived 66.63  65.43 
  More deprived 33.37  34.57 
Individual deprivation 
  Less deprived 78.33  78.27 
  More deprived 21.67  21.73 
Tobacco type 
  Manufactured cigarettes only 46.14  46.60 
  RYO only 41.97  42.39 
  Mixed 11.89  11.01 
Educational background 
  No formal qualifications 39.05  39.80 
  School certificate/ NCEA level 1 or above 60.95  60.20 
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Appendix 11 ITC Measures on Tobacco On-pack Warnings 
Effectiveness 
Construct Survey question Data treatment 
Awareness of on-pack 
warnings 

In the last month, that is, since XXX (date), how 
often, if at all, have you noticed the warning labels 
on cigarette packages?  
 

Often/ Very often = responsive 
Never/ Rarely/ Sometimes = not 
responsive 

Reading or looking at 
labels closely 

In the last month, that is, since XXX (date), how 
often, if at all, have you read or looked closely at 
warning labels on cigarette packages?  
 

Often/ Very often = responsive 
Never/ Rarely/ Sometimes = not 
responsive 

Thinking about health 
risks of smoking 

In the last month, how often, if at all, have you read 
or looked closely at the warning labels on cigarette 
packages?  
 

Somewhat/ A lot = responsive 
Not at all/ A little = not 
responsive 
 

Perceived impact of 
quitting 

To what extent, if at all, do the warning labels on 
cigarette packs make you more likely to quit 
smoking? 
 
 

Somewhat/ A lot = responsive 
Not at all/ A little = not 
responsive 

Forgoing of a cigarette In the last month, have the warning labels stopped 
you from having a cigarette when you were about to 
smoke one?  
 

Once/ A few times/ Many times = 
responsive 
Never = not responsive 

Avoidance towards on-
pack warnings 

In the last month, have you made any effort to avoid 
looking at or thinking about the warning labels... By 
covering the warnings up? 

Yes = responsive 
No = not responsive 

 (In the last month, have you made any effort to 
avoid looking at or thinking about the warning 
labels...) By keeping the pack out of sight? 

 

 (In the last month, have you made any effort to 
avoid looking at or thinking about the warning 
labels...) By using a cigarette case or some other 
pack? 

 

 (In the last month, have you made any effort to 
avoid looking at or thinking about the warning 
labels...) By not buying packs with particular 
labels? 
 

 

Knowledge of smoking 
risks 

I am going to read you a list of health effects and 
diseases that may or may not be caused by smoking 
cigarettes. Based on what you know or believe, does 
smoking cause stroke in smokers? 

Yes = responsive 
No/ Don’t know = not responsive 

 I am going to read you a list of health effects and 
diseases that may or may not be caused by smoking 
cigarettes. Based on what you know or believe, does 
smoking cause impotence in male smokers? 

 

 I am going to read you a list of health effects and 
diseases that may or may not be caused by smoking 
cigarettes. Based on what you know or believe, does 
smoking cause blindness? 

 

 I am going to read you a list of health effects and 
diseases that may or may not be caused by smoking 
cigarettes. Based on what you know or believe, does 
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smoking cause mouth and throat cancer? 

 I am going to read you a list of health effects and 
diseases that may or may not be caused by smoking 
cigarettes. Based on what you know or believe, does 
smoking cause poor blood flow leading to loss of 
toes? 

 

 I am going to read you a list of health effects and 
diseases that may or may not be caused by smoking 
cigarettes. Based on what you know or believe, does 
smoking cause lung cancer in non-smokers from 
secondhand smoke? 

 

 I am going to read you a list of health effects and 
diseases that may or may not be caused by smoking 
cigarettes. Based on what you know or believe, does 
smoking cause asthma in children from 
secondhand smoke? 
I am going to read you a list of health effects and 
diseases that may or may not be caused by smoking 
cigarettes. Based on what you know or believe, does 
smoking cause overweight in smokers? 
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Appendix 12 Additional analyses from the ITC-NZ dataset 
Table A1. Proportion of respondents (weighted proportions and crude odds ratios with 
95% CI) who believed that SHS causes lung cancer in non-smokers by socio-demographic 
factors at waves 1 and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted 

% 
Crude odds 
ratio (95% 

CI) 

Weighted 
% 

Crude odds 
ratio (95% 

CI) 
Gender     
  Male 82.87 1.0 (Ref) 77.59 1.0 (Ref) 
  Female 82.85 1.00 (.70-1.42) 80.91 1.22 (.78-1.92) 
Age group     
  18-34 years 86.53 1.0 (Ref) 86.56 1.0 (Ref) 
  35+ years 80.36 .64 (.42-.96) 74.09 .44 (.26-.77)* 
Ethnicity     
  European/Other 81.60 1.0 (Ref) 77.03 1.0 (Ref) 
  Māori 85.61 1.34 (.94-1.91) 83.06 1.46 (.93-2.28) 
  Pacific 86.51 1.45 (.71-2.96) 88.65 2.15 (.61-7.64) 
Neighbourhood deprivation     
  Less deprived (1-8) 83.05 1.0 (Ref) 79.13 1.0 (Ref) 
  More deprived (9-10) 82.38 .95 (.66-1.37) 79.55 1.03 (.63-1.67) 
Individual deprivation       
  Less deprived (1-3) 82.13 1.0 (Ref) 79.39 1.0 (Ref) 
  More deprived (4-5) 85.90 1.32 (.87-2.01) 78.66 .96 (.56-1.04) 
Tobacco type     
  Factory-made cigarettes only 81.72 1.0 (Ref) 78.78 1.0 (Ref) 
  RYO only  80.64 .93 (.63-1.39) 79.66 1.05 (.64-1.73) 
  Both 82.76 1.07 (.62-1.87) 71.82 .69 (.32-1.49) 
Educational background     
  No secondary school qualifications 77.70 1.0 (Ref) 74.05 1.0 (Ref) 
  School certificate/NCEA level 1 or above 85.71 1.72 (1.21-

2.45) 
82.35 1.64 (1.03-2.58) 

Note: Statistically significant differences at p<0.05 are highlighted in bold  
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 

 

Table A2. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on whether SHS causes lung cancer in non-smokers (weighted row proportions 
and adjusted 95% confidence intervals) (reduced sample, n=807) 

  Wave 2 % (95% CI)  
  No/don’t know Yes Wave 1 Total 

Wave 1 % 
(95% CI) 

No/don’t know 52.41 
(41.99-62.62) 

47.59 
(37.38-58.01) 

16.48 
(12.12-22.03) 

Yes 14.57 
(11.30-18.59) 

85.43 
(81.41-88.70) 

83.52 
(77.97-87.88) 

 Wave 2 Total 20.81 
(17.32-24.78) 

79.19 
(75.22-82.68) 

100.0 

Note: Cells in bold represent participants did not change their responses across waves. 
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Table A3. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of believing that SHS causes lung cancer 
in non-smokers at wave 2, stratified by health knowledge from wave 1 

 Model 1: Associations 
with showing an 

understanding of the 
health risk at wave 2 

among subjects who did 
not understand the 

health risk at wave 1 
(reduced sample n=145) 

Model 2: Associations 
with maintaining the 
understanding of the 
health risk at wave 2 

among subjects with an 
understanding of the 
health risk at wave 1 

(reduced sample, n=593) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female .67 .27-1.63 1.36 .74-2.52 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years .91 .31-2.64 .42 .21-.84 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 1.40 .55-3.54 1.24 .63-2.43 
  Pacific 38.2 3.59-429.64 .94 .22-3.88 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.50 .56-4.07 .88 .44-1.77 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) .47 .18-1.24 1.61 .63-4.10 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  1.67 .64-4.33 .81 .43-1.55 
  Both .69 .17-2.76 .46 .18-1.19 
Educational background     
  No secondary school 
qualifications 

1.00 Ref 1.00 Ref 

  School certificate/NCEA level 1 
or above 

.90 .37-2.20 1.77 .98-3.21 

Note: Statistically significant differences at p<0.05 are highlighted in bold  
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 
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Table A4. Proportion of respondents (weighted proportions and crude odds ratios with 
95% CI) who believed that SHS causes asthma in children at wave 1 and wave 2 by socio-
demographic factors 

 Wave 1 (full sample) Wave 2 (reduced 
sample) 

Socio-demographic factor Weighted 
% 

Crude odds 
ratio (95% 

CI) 

Weighted 
% 

Crude odds 
ratio (95% 

CI) 
Gender     
  Male 83.66 1.0 (Ref) 84.61 1.0 (Ref) 
  Female 86.18 1.22 (.84-1.77) 84.00 .96 (.58-1.57) 
Age group     
  18-34 years 92.15 1.0 (Ref) 92.30 1.0 (Ref) 
  35+ years 79.99 .34 (.22-.54)* 78.72 .31 (.15-.62)* 
Ethnicity     
  European/Other 83.92 1.0 (Ref) 82.33 1.0 (Ref) 
  Māori 86.50 1.23 (.85-1.78) 88.24 1.61 (.91-2.83) 
  Pacific 89.64 1.66 (.75-3.66) 90.15 1.96 (.58-6.65) 
Neighbourhood deprivation     
  Less deprived (1-8) 84.91 1.0 (Ref) 84.26 1.0 (Ref) 
  More deprived (9-10) 84.88 1.00 (.68-1.47) 84.39 1.01 (.59-1.72) 
Individual deprivation       
  Less deprived (1-3) 83.66 1.0 (Ref) 83.89 1.0 (Ref) 
  More deprived (4-5) 90.12 1.78 (1.10-2.90) 86.14 1.19 (.65-2.18) 
Tobacco type     
  Factory-made cigarettes only 83.36 1.0 (Ref) 81.23 1.0 (Ref) 
  RYO only  85.13 1.14 (.75-1.74) 85.26 1.34 (.78-2.29) 
  Both 83.85 1.04 (.55-1.94) 80.54 .96 (.41-2.23) 
Educational background     
  No secondary school qualifications 81.74 1.0 (Ref) 81.64 1.0 (Ref) 
  School certificate/NCEA level 1 or above 86.65 1.45 (.99-2.11) 85.89 1.37 (.83-2.26) 
Note: Statistically significant differences at p<0.05 are highlighted in bold  
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 

 

Table A5. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on whether second-hand smoke causes asthma in children (weighted row 
proportions and adjusted 95% confidence intervals) (reduced sample) 

  Wave 2 % (95% CI)  
  No/don’t know Yes Wave 1 Total 

Wave 1 % 
(95% CI) 

No/don’t know 42.73 
(31.77-54.44) 

57.27 
(45.56-68.23) 

14.54 
(10.47-20.11) 

Yes 10.73 
(8.07-14.12) 

89.27 
(85.88-91.93) 

85.35 
(79.89-89.53) 

 Wave 2 Total 15.70 
(12.68-19.28) 

84.30 
(80.72-87.32) 

100.0 

Note: Cells in bold represent participants who did not change their responses across waves. 
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Table A6. AOR and 95% CI from multivariable logistic regression showing relationship 
between socio-demographic factors and likelihood of believing that SHS causes asthma in 
children at wave 2, stratified by health knowledge from wave 1 

 Model 1: Associations 
with showing an 

understanding of the 
health risk at wave 2 

among subjects who did 
not understand the health 

risk at wave 1 (reduced 
sample n=122) 

Model 2: Associations 
with maintaining the 
understanding of the 
health risk at wave 2 

among subjects with an 
understanding of the 
health risk at wave 1 

(reduced sample, n=612) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 (Ref) 1.00 (Ref) 
  Female .87 .34-2.22 .71 .37-1.35 
Age group     
  18-34 years 1.00 (Ref) 1.00 (Ref) 
  35+ years .34 .08-1.37 .48 .22-1.07 
Ethnicity     
  European/Other 1.00 (Ref) 1.00 (Ref) 
  Māori 1.68 .59-4.76 1.45 .72-2.91 
  Pacific 7.99 .69-92.20 1.09 .28-4.19 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 (Ref) 1.00 (Ref) 
  More deprived (9-10) .49 .16-1.44 1.17 .60-2.25 
Individual deprivation       
  Less deprived (1-3) 1.00 (Ref) 1.00 (Ref) 
  More deprived (4-5) .98 .29-3.29 .91 .41-2.02 
Tobacco type     
  Factory-made cigarettes only 1.00 (Ref) 1.00 (Ref) 
  RYO only  .78 .25-2.49 1.62 .81-3.24 
  Both 2.36 .39-14.33 .50 .19-1.30 
Educational background     
  No secondary school 
qualifications 

1.00 (Ref) 1.00 (Ref) 

  School certificate/NCEA level 1 
or above 

.71 .23-2.18 1.87 1.02-3.43 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 
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Table A7. Proportion of respondents (weighted proportions and crude odds ratios with 
95% CI) who believed that smoking causes impotence by socio-demographic factors at 
waves 1 and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic 
factor 

Weighted 
% 

Crude odds 
ratio (95% CI) 

Weighted 
% 

Crude odds 
ratio (95% CI) 

Gender     
  Male 52.47 1.0 (Ref) 57.15 1.0 (Ref) 
  Female 46.41 .78 (.59-1.04) 45.09 .62 (.42-.90) 
Age group     
  18-34 years 53.15 1.0 (Ref) 54.29 1.0 (Ref) 
  35+ years 47.04 .78 (.58-1.06) 48.86 .80 (.54-1.32) 
Ethnicity     
  European/Other 49.37 1.0 (Ref) 49.16 1.0 (Ref) 
  Māori 47.79 .94 (.71-1.24) 52.74 1.15 (.78-1.70) 
  Pacific 56.88 1.35 (.78-2.35) 65.78 1.99 (.85-4.65) 
Neighbourhood deprivation     
  Less deprived (1-8) 49.47 1.0 (Ref) 52.56 1.0 (Ref) 
  More deprived (9-10) 49.57 1.00 (.75-1.35) 47.60 .82 (.54-1.23) 
Individual deprivation       
  Less deprived (1-3) 49.40 1.0 (Ref) 53.32 1.0 (Ref) 
  More deprived (4-5) 49.79 1.02 (.71-1.44) 41.07 .61 (.38-.98) 
Tobacco type     
  Factory-made cigarettes only 47.97 1.0 (Ref) 56.61 1.0 (Ref) 
  RYO only  49.48 1.06 (.77-1.47) 43.77 .60 (.39-.91) 
  Both 46.95 .96 (.60-1.53) 38.07 .47 (.24-.93) 
Educational background     
  No secondary school 
qualifications 

44.11 1.0 (Ref) 41.10 1.0 (Ref) 

  School certificate/NCEA level 
1 or above 

52.48 1.40 (1.05-1.87) 57.03 1.90 (1.28-2.82)* 

Note: Statistically significant differences at p<0.05 are highlighted in bold  
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 

 

Table A8. Proportion of respondents in each wave 2 classification group, stratified by wave 
1 responses on whether smoking causes impotence (weighted row proportions and adjusted 
95% confidence intervals) (reduced sample) 

  Wave 2 % (95% CI)  
  No/don’t know Yes Wave 1 Total 

Wave 1 % 
(95% CI) 

No/don’t know 69.13 
(62.86-74.77) 

30.87 
(25.23-37.14) 

48.90 
(41.94-55.90) 

Yes 26.33 
(20.98-32.48) 

73.67 
(67.52-79.02) 

51.10 
(44.10-58.06) 

 Wave 2 Total 48.90 
(44.19-53.62) 

51.10 
(46.38-55.81) 

100.0 

Note: Cells in bold represent participants did not change their responses across waves. 

 



 
304 

 

Table A9. Odds ratio and 95% CI from multivariable logistic regression showing 
relationship between socio-demographic factors and likelihood of believing that smoking 
causes impotence at wave 2, stratified by health knowledge from wave 1 

 Model 1: Associations 
with showing an 

understanding of the 
health risk at wave 2 

among subjects who did 
not understand the 

health risk at wave 1 
(reduced sample n=406) 

Model 2: Associations 
with maintaining the 
understanding of the 
health risk at wave 2 

among subjects with an 
understanding of the 
health risk at wave 1 

(reduced sample, n=325) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female .36 .19-.69* .48 .26-.89 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years 1.17 .59-2.30 .63 .31-1.25 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 1.77 .95-3.26 1.45 .70-2.98 
  Pacific 3.35 .70-15.95 .91 .22-3.73 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.38 .71-2.68 .65 .32-1.32 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) .59 .25-1.40 .93 .36-2.41 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .61 .32-1.06 .57 .30-1.11 
  Both .50 .19-1.32 .46 .15-1.37 
Educational background     
  No secondary school qualifications 1.00 Ref 1.00 Ref 
  School certificate/NCEA level 1 or 
above 

2.72 1.46-5.07* 1.38 .71-2.68 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 
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Table A10. Proportion of respondents (weighted proportions and crude odds ratios with 
95% CI) who believed that smoking causes strokes by socio-demographic factors at waves 1 
and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic 
factor 

Weighted 
% 

Crude odds 
ratio (95% CI) 

Weighted 
% 

Crude odds 
ratio (95% CI) 

Gender     
  Male 79.56 1.0 (Ref) 82.16 1.0 (Ref) 
  Female 77.80 .90 (.63-1.28) 83.31 1.08 (.68-1.72) 
Age group     
  18-34 years 81.47 1.0 (Ref) 87.25 1.0 (Ref) 
  35+ years 76.81 .75 (.51-1.10) 79.54 .57 (.34-..95) 
Ethnicity     
  European/Other 79.59 1.0 (Ref) 84.18 1.0 (Ref) 
  Māori 76.45 .83 (.60-1.16) 81.46 .83 (.52-1.31) 
  Pacific 77.11 .86 (.43-1.74) 72.12 .49 (.18-1.28) 
Neighbourhood deprivation     
  Less deprived (1-8) 80.68 1.0 (Ref) 84.41 1.0 (Ref) 
  More deprived (9-10) 73.66 .67 (.47-.96) 78.76 .68 (.42-1.12) 
Individual deprivation       
  Less deprived (1-3) 78.02 1.0 (Ref) 84.09 1.0 (Ref) 
  More deprived (4-5) 81.51 1.24 (.80-1.93) 76.65 .62 (.35-1.10) 
Tobacco type     
  Factory-made cigarettes only 7889 1.0 (Ref) 54.34 1.0 (Ref) 
  RYO only  77.53 .92 (.62-1.37) 78.66 .63 (.37-1.08) 
  Both 76.48 .87 (.48-1.57) 83.49 .87 (.40-1.87) 
Educational background     
  No secondary school 
qualifications 

73.14 1.0 (Ref) 76.66 1.0 (Ref) 

  School certificate/NCEA 
level 1 or above 

81.78 1.65 (1.16-2.34)* 86.34 1.92 (1.20-3.08)* 

Note: Statistically significant differences at p<0.05 are highlighted in bold  
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 

 
Table A11. Proportion of respondents in each wave 2 classification group, stratified by 
wave 1 responses on whether smoking causes strokes (weighted row proportions and 
adjusted 95% confidence intervals) (reduced sample) 

  Wave 2 % (95% CI)  
  No/don’t know Yes Wave 1 Total 

Wave 1 % 
(95% CI) 

No/don’t know 38.01 
(28.81-48.16) 

61.99 
(51.84-71.19) 

24.26 
(18.51-31.11) 

Yes 11.23 
(8.57-14.58) 

88.77 
(85.42-91.43) 

75.74 
(68.89-81.49) 

 Wave 2 Total 17.26 
(14.18-20.85) 

82.74 
(79.15-85.82) 

100.0 

Note: Cells in bold represent participants who did not change their responses across waves. 
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Table A12. Odds ratio and 95% CI from multivariable logistic regression showing 
relationship between socio-demographic factors and likelihood of believing that smoking 
causes strokes at wave 2, stratified by health knowledge from wave 1 

 Model 1: Associations 
with showing an 

understanding of the 
health risk at wave 2 

among subjects who did 
not understand the 

health risk at wave 1 
(reduced sample n=163) 

Model 2: Associations with 
maintaining the 

understanding of the 
health risk at wave 2 

among subjects with an 
understanding of the 
health risk at wave 1 

(reduced sample, n=571) 
Socio-demographic 
factor 

AOR 95% CI AOR 95% CI 

Gender     
  Male 1.00 Ref 1.00 Ref 
  Female 1.19 .51-2.76 .92 .49-1.73 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years .26 .10-.72* 1.10 .56-2.17 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori .93 .40-2.20 1.09 .54-2.20 
  Pacific 13.55 1.57-27.06 .32 .11-.97 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.22 .54-2.77 .81 .41-1.63 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) .70 .23-2.15 .81 .36-1.81 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .38 .15-.98 .79 .40-1.54 
  Both 1.27 .35-4.62 .70 .25-2.00 
Educational background     
  No secondary school 
qualifications 

1.00 Ref 1.00 Ref 

  School certificate/NCEA 
level 1 or above 

1.10 .43-2.79 1.85 1.00-3.43 

Note: Statistically significant differences at p<0.05 are highlighted in bold  
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 
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Table A13. Proportion of respondents (weighted proportions and crude odds ratios with 
95% CI) who believed that smoking causes overweight by socio-demographic factors at 
waves 1 and 2 

 Wave 1 (full sample) Wave 2 (reduced sample) 
Socio-demographic factor Weighted 

% 
Crude odds 

ratio (95% CI) 
Weighted 

% 
Crude odds 

ratio (95% CI) 
Gender     
  Male 33.51 1.0 (Ref) 33.15 1.0 (Ref) 
  Female 32.66 .96 (.72-1.29) 30.48 .88 (.59-1.33) 
Age group     
  18-34 years 33.40 1.0 (Ref) 34.32 1.0 (Ref) 
  35+ years 32.88 .98 (.71-1.34) 30.03 .82 (.53-1.27) 
Ethnicity     
  European/Other 29.30 1.0 (Ref) 27.88 1.0 (Ref) 
  Māori 41.16 1.69 (1.26-2.27)* 40.60 1.77 (1.15-2.71)* 
  Pacific 45.07 1.98 (1.15-3.41)* 40.37 1.75 (.78-3.93) 
Neighbourhood deprivation     
  Less deprived (1-8) 30.01 1.0 (Ref) 29.16 1.0 (Ref) 
  More deprived (9-10) 40.93 1.62 (1.19-2.19)* 38.12 1.50 (.97-2.30) 
Individual deprivation       
  Less deprived (1-3) 31.79 1.0 (Ref) 31.31 1.0 (Ref) 
  More deprived (4-5) 38.45 1.34 (.93-1.93) 34.05 1.13 (.69-1.86) 
Tobacco type     
  Factory-made cigarettes only 31.45 1.0 (Ref) 31.76 1.0 (Ref) 
  RYO only  32.27 1.04 (.74-1.46) 28.18 .84 (.53-1.33) 
  Both 30.86 .97 (.61-1.55) 31.11 .97 (.45-2.07) 
Educational background     
  No secondary school 
qualifications 

32.68 1.0 (Ref) 29.41 1.0 (Ref) 

  School certificate/NCEA level 1 
or above 

33.36 1.03 (.77-1.39) 33.19 1.19 (.78-1.82) 

Note: Statistically significant differences at p<0.05 are highlighted in bold 
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 

 

Table A14. Proportion of respondents in each wave 2 classification group, stratified by 
wave 1 responses on whether smoking causes overweight (included as control) (weighted 
row proportions and adjusted 95% confidence intervals) (reduced sample) 

  Wave 2 % (95% CI)  
  No/don’t know Yes Wave 1 Total 

Wave 1 % 
(95% CI) 

No/don’t know 81.26 
(76.19-85.46) 

18.74 
(14.54-23.81) 

61.80 
(54.77-68.36) 

Yes 42.65 
(35.03-50.63) 

57.35 
(49.37-64.97) 

38.20 
(31.64-45.23) 

 Wave 2 Total 68.19 
(63.57-72.48) 

31.81 
(27.52-36.43) 

100.0 

Note: Cells in bold represent participants who did not change their responses across waves. 
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Table A15. Odds ratio and 95% CI from multivariable logistic regression showing 
relationship between socio-demographic factors and likelihood of believing that smoking 
causes overweight at wave 1, stratified by health knowledge from wave 1 

 Model 1: Associations 
with showing an 

understanding of the 
health risk at wave 2 

among subjects who did 
not understand the 

health risk at wave 1 
(reduced sample n=486) 

Model 2: Associations 
with maintaining the 
understanding of the 
health risk at wave 2 

among subjects with an 
understanding of the 
health risk at wave 1 

(reduced sample, n=246) 
Socio-demographic factor AOR 95% CI AOR 95% CI 
Gender     
  Male 1.00 Ref 1.00 Ref 
  Female .38 .21-.68* 1.15 .57-2.33 
Age group     
  18-34 years 1.00 Ref 1.00 Ref 
  35+ years .81 .41-1.60 .73 .33-1.59 
Ethnicity     
  European/Other 1.00 Ref 1.00 Ref 
  Māori 2.19 1.09-4.40 1.32 .65-2.67 
  Pacific .84 .16-4.40 1.98 .52-7.60 
Neighbourhood deprivation     
  Less deprived (1-8) 1.00 Ref 1.00 Ref 
  More deprived (9-10) 1.24 .62-2.48 1.36 .68-2.72 
Individual deprivation       
  Less deprived (1-3) 1.00 Ref 1.00 Ref 
  More deprived (4-5) 1.20 .60-2.41 1.18 .49-2.87 
Tobacco type     
  Factory-made cigarettes only 1.00 Ref 1.00 Ref 
  RYO only  .46 .23-.95 1.81 .84-3.92 
  Both .96 .36-2.58 .73 .23-2.26 
Educational background     
  No secondary school 
qualifications 

1.00 Ref 1.00 Ref 

  School certificate/NCEA level 1 
or above 

.89 .48-1.66 1.58 .78-3.21 

Note: Statistically significant differences at p<0.05 are highlighted in bold  
Statisticallhy significant difference at p<0.01 are marked with an asterisk (*) 
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Appendix 13 List of food and beverage outlets included in the 
sample 
# Venue name Address Type of venue Size of 

outdoor 
area 
(large/ 
medium/ 
small*) 

1 Offbeat Original Cafe 210 Cuba Street Café Medium 
2 Hotel Bistro 131 Cuba Street Bar and restaurant Medium 
3 Jame's Murphy & Co 119 Cuba Street Bar and restaurant Medium 
4 Cuba Kebab 117 Cuba Street Café Small 
5 Plum of Cuba 103 Cuba Street Café Medium 
6 Mr Bun 104 Cuba Street Café Small 
7 Dixon St Deli 45 Dixon Street Café Small 
8 Burger Fuel 101 Courtenay Place Fast food Small 
9 Molly Malones Irish Pub and 

Restaurant 
134 Courtenay Place Bar and restaurant Small 

10 Starbucks  80 Courtenay Place Café Small 
11 Sports Café 58 Courtenay Place Bar and restaurant Small 
12 Malthouse 48 Courtenay Place Bar Medium 
13 Kitty O'Shea 28 Courtenay Place Bar Small 
14 Café Kebab Courtenay Place Café Small 
15 Hummingbird 22 Courtenay Place Bar and restaurant Medium 
16 The Establishment Courtenay Place Bar and restaurant Small 
17 Tasting Room 2 Courtenay Place Bar and restaurant Large 
18 Sandwich 8 Kent Terrace Bar and restaurant Small 
19 Capitol 10 Kent Terrace Café Small 
20 Deluxe Expresso Bar 10 Kent Terrace Café Small 
21 Phoenician Cuisine 10 Kent Terrace Café  Small 
22 Calzone (re-named to Craftsman 

after wave 2)  
1 Courtenay Place Bar and restaurant Small 

23 Sweet Mother's Kitchen 5 Courtenay Place Café Medium 
24 Hungry Kiwi Café 9 Courtenay Place Café Small 
25 Subway 23 Courtenay Place Fastfood Small 
26 Kaffee Eis 29 Courtenay Place Café Small 
27 Coyote 63 Courtenay Place Bar and restaurant Large 
28 Jimmy 78 Courtenay Place Café Medium 
29 St John Bar 5 Cable Street Bar and restaurant Large 
30 Mac's Brewery 4 Taranaki Street Bar and restaurant Large 
31 Kaffee Eis 77 Jervois Quay Café Medium 
32 Downtown Local 48 Cuba Street Bar and restaurant Medium 
33 Felix 128 Wakefield Street Café Medium 
34 Finc 122 Wakefield Street Café  Small 
35 Blend 120 Wakefield Street Bar and restaurant Small 
36 West Plaza 116 Wakefield Street Café Small 
37 Lido 85 Victoria Street Café Medium 
38 Victoria St Café 57 Victoria Street Café Small 
39 Mojo Bond Street 18 Bond Street Café Small 
40 Mojo Old Bank 233 Lambton Quay Café Small 
41 Starbucks Old Bank  233 Lambton Quay Café Medium 
42 Starbucks Majestic 100 Willis Street Café Small 
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43 GP 100 Willis Street Bar and restaurant Large 
44 Wholly Bagel 89 Willis Street Café Small 
45 Parrett’s Corner 125 Willis Street Café Small 
46 Abrakebabra 90 Manners Street Café Small 
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Appendix 14 Recording sheet for the observational study 
 

Record sheet 

 
Date:  
Day of week: 
Name of venue: 
Type of venue: Café / Restaurant / Pub 
Time:              to      
 
 
Seating plan: 

  
In the seating plan, you should:   

1) use circles to indicate the layout of the outdoor seating area (i.e., where the 
tables are) 

2) indicate the number of people at each table (=P) 
3) indicate the number of active smokers at each table (=S) 
3)  label each table with at least a cigarette/tobacco pack visible or at least an 
active smoker with an alphabet 
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Use the table below to record details of each cigarette/tobacco pack visible or 
active smoker. 
 
Obs Table 

code 
Face of 
packets 
facing 
upwards
* 

Use of 
sleeve/ 
tin/ 
pouch 
()   
 
 

Contain 
GHWs  
() 

Loose 
tobacco 
() 

Other notes, e.g. packets were 
covered by other objects e.g. 
lighter/ ashtray, packets were 
returned to bags/pocket after use 

1       
2       
3       
4       
5       
6       
7       
8       
9       
10       
11       
12       
13       
14       
15       
16       
17       
18       
19       
20       
21       
22       
23       
24       
25       
26       
27       
28       
29       
 
N – None (pack not visible)  F – Front-of-pack    B – Back-of-pack    O – Pack is definitely present but 
largely obscured 
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Appendix 15 Information sheet for the shopkeepers’ interview 
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Appendix 16 Consent form for the shopkeeper’s interview 
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Appendix 17 Discussion guide for the shopkeepers interview 
Introduction 

Hello, I’m Judy Li; I arranged to meet with you now to talk about your experience as a shopkeeper selling 
tobacco products with the new picture warnings on them. Before we start, I’d like to show you an 
information sheet and a consent form, and check to see whether you have any questions about the 
interview.  Please take a few moments to read through this.   

(Provide the respondent with the information sheet and the consent form and allow time for respondent to 
read in full). 

I am a PhD candidate at University of Otago. I am doing research on the new picture warnings on 

cigarette packets. As a participant in the research, you have the right to ask questions at any time, to 

decide you would prefer not to answer some questions, and to withdraw from the research at any time.  

Do you have any questions before we start?  Is it alright if I start recording now? 

(If yes, begin recording and ask respondent to sign the Consent Form). 

 

Participant Background 

Firstly I would like to ask you a few questions about your experience as a shopkeeper.  

How long have you been working in this store?  _____________________years 

And how long have you worked in a store that sells convenience products? _____________years 

 

Tobacco Products & Graphic Warnings 

1. In this store, what are the most frequently purchased products?  

(May need to clarify: which products have the highest sales each week) 

Products mentioned: 

 

_______________________________________________________________________________ 

 

_______________________________________________________________________________ 
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Probe if tobacco is not mentioned, would you say tobacco is also one of the most frequently purchased 
products?   Yes    /     No 

 

2. On average, about how many packs do you think you would sell each day? 

(May need to clarify: if sale varies between weekdays and weekends, can you tell me on average how you 
would sell each day) 

Packs sold per day: 

Comments if variations in pack sales across days: 

 

3. As you know, the government has introduced new picture warnings on cigarette and tobacco packets 
that replace the text warnings (show a colour print of the fourteen warnings). What do you think of 
these warnings? 

What makes you say that? 

 

4. How do you think these new picture warnings will affect adult smokers?  (Probe reasons: Why? What 
makes you say that?) 

 

5. And how do you think children and young people will react to the new picture warning labels?  (Probe 
reasons: Why? What makes you say that?) 

 

6. Do you think the new picture warning labels will affect sales of tobacco products? 

(Probe reasons: Why? What makes you say that?) 

 

7. Are there any other comments you would like to make about the new picture warning labels and how 
these will affect smokers and non-smokers? 

 

8. If I ask you to describe what you personally think of the picture warnings in one word, what would that 
be? 

 
 
 
9. (Show the interviewees showcards with each of the 7 warnings labels currently printed on tobacco 

products) Thinking generally, have you heard your customers make any comments about these 
warnings?  Which warnings did they comment on (Get respondent to point to GHWs on 
showcard)? And what did they say about this one (Identify first GHW pointed at and then repeat 
question for each warning that respondent has pointed to)?  And what about this one (continue 
until all GHWs pointed to have been commented on). 
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GHW 1: Note which image was featured______________________________ 

Comments: 

  

 

GHW 2: Note which image was featured______________________________ 

Comments: 

 

 

GHW 3: Note which image was featured______________________________ 

Comments: 

 

 

GHW 4: Note which image was featured______________________________ 

Comments: 

 

 

GHW 5: Note which image was featured______________________________ 

Comments: 

 

 

GHW 6: Note which image was featured______________________________ 

Comments: 

 

 

GHW 7: Note which image was featured______________________________ 

Comments: 
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I am going to ask you a few questions about what some people may do to avoid the picture warnings. Can 
you tell me whether you have come across this and what you have heard people saying? 

10. Firstly, I am interested in knowing whether smokers have tried to avoid getting a packet with a picture 
warning.  When picture warnings were first introduced, have you noticed smokers asking for packets 
that still have text warnings on them?  Thinking about an average week, about how often do you think 
people ask for packs with text warnings and no picture? Is this still happening now? 

 

________ times per week 

 

11. Have you noticed people avoiding particular pictures? Which ones are these?  What do they say 
about these pictures?   

 

12. Have you noticed people switching to another brand to avoid getting packets with picture warnings?  
Which brands have they switched from?  What have they bought instead? 

 

13. Have you ever noticed people being more specific about which pack they want?  What have they 
asked for and what were they trying to avoid?   

 

14. Is there anything else you noticed your customers doing to avoid the picture warnings? 

 

15. Since the new picture warnings were introduced in the beginning of the year, have you changed the 
way you display tobacco products? What changes have you made? 

 

16. Are you planning on making any (more) changes?  What will these be?  When do you hope to make 
these changes? 

 

17. Do you see any reps from tobacco companies?  What advice do they give you about how products 
are displayed?  Have they offered any new advice since the picture warning labels were introduced?  
What was this?  What have you done with this advice? 

 

18. Are there any other comments you’d like to make about the new picture warnings and how tobacco 
products are regulated? 

 

 

Type of store – Diary / Superette / Other (Please indicate) _________________ 
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Thank you very much for your time – we really appreciate your help.  As a small token of 
appreciation, we would like to give you this voucher for the time you have given to us. 

 

  PLEASE ENSURE RESPONDENT SIGNS FORM TO ACKNOWLEDGE RECEIPT OF 

VOUCHER 
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Appendix 18 Code Book for the shopkeepers’ interview 
Objective 1: Perceived effectiveness of GHWs on adult smokers, young people and children 

Theme: Sub-theme: Example: 
(1) Positive 
effects on 
adult 
smokers 

(1a) Short-
term benefit 
only 

P1: Instantly may put off the customers for a little bit but I don’t think on the 
long term it will make an effect on people’s habit. 
 
P10: People might be get upset about it, then after a while they get used to it. 
 

(1b) Quit 
smoking 

P3: Oh they may be give up. A lot of people give up because of that… yeah 
as I say the picture warnings are no good. They don’t want to see. They are 
more likely to give up. 
P3: I reckon the pictures are horrible. Should not have picture on it but 
picture. The pictures are gross you know, so people can give up. 
 
P4: They (smokers) don’t like it. It’s good you know. Good for the smoker 
people you know. Good, not good looking, but good for customers. They 
want to stop if they want to you know… A lot of people they smoked 
stopping now you know. I don’t know much, but maybe, maybe, everybody 
trying you know to stop…  
P4: Some they would stop, they don’t want to smoke anything you know 
like that. 
P4: They said oh I don’t like it (the new GHWs). I said I don’t have any old 
ones. I have all new products. And all the same… similar… they said… oh I 
have to give up or something like that. That’s disgusting… something that 
like… bla bla bla. 
 
P5: So like when they see the picture, so they get an idea on… it harms the 
body… they may reduce it or stop it.  
 
P13: It’s a good idea. People don’t like the picture you know… on the 
package. And that is… some of them just hate it… maybe now giving up 
smoke. 
 
P14: It’s hard to give up. When customers come into the shop, often they 
say we should give up. 
P14: They actually say it. Oh you know… oh we should give up they say so. 
They probably do try but then go back to it. 
 
P16: It’s a good thing, ‘coz people stop their… when they see they stop 
using cigarettes probably. 
 
P19: Some probably would stop smoking. (Probed why?) No idea. 
 
P20: It is putting a lot of smokers off. Maybe people would stop smoking 
because of that. (Probed why?)  I don’t know. Not good to look at. I 
suppose… people see it and want to stop. 
 
P21: Um… so many people would give up.  
P21: We often talked. We often… we have regular customers so we talk. 
Sometimes I ask you are not getting smokes today and they would say I 
have given up.  
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P21: I don’t ask for that much detail. But some of them… just getting more 
expensive first reason would be. The second one would be the graphics… 
pretty much. 
 

(1c) Cut down 
on smoking 

P5: So like when they see the picture, so they get an idea on… it harms the 
body… they may reduce it or stop it.  
 
P9: So they might um… cut down a bit… maybe…. That packet always 
reminds them… to what that is… maybe… when they see the picture. 
P9: They are still buying it though. Um… my experience is… it might cut 
down a wee bit, but not like… they are not cutting down totally. 
P9: People like drinking energy drink… drink it everyday. Like Red Bull, if 
you drink Red Bull everyday, and suddenly something come out with the… 
like it’s bad for your health… some signs… come with a sign or anything 
you might think about it and you might stop. You cut down… you might not 
stop, but you might cut down. If you drink two a day, you might drink one a 
day. Sometimes, yeah they put the warnings on things that people might 
harm stuff, and people might cut down that thing. That’s what I think. 
P9: If people… they know it’s bad for the health, but if they have something 
wrong in their health, they might cut down and start again later on... or to 
improve their health. You know what I mean.  
 

(1d) Informed 
on health risks 

P4: Good for the customers whoever does smoking… you know… they 
know what’s going on in the body… if I smoking… it happens like that… 
they think about you know… what is looking so disgusting anyways… no 
good looking. 
 
P5: Actually it’s a good idea to… I mean… especially… to the smokers to… 
I mean… give a certain idea on… on what the outcome these smokers 
suffered. 
P5: So like when they see the picture, so they get an idea on… it harms the 
body… 
P5: Hm… for smokers I thought it is very good warning. 
 
P7: I think it is a good idea to have warning on it so people can know what 
kinds of diseases they will have in future or things like that.   
P7: But as long as… I think… it’s… the pictures give them a warning of 
what will happen in future do you know. 
 
P9: They (smokers) are not going to stop, but they might you know when 
they see the picture they might think… oh…. I might get that disease or it’s 
not good for me. 
P9: People think about their health. Each time they smoke they see the 
pictures, they think about their health. 
 
P11: All the people who take the tobacco to smoking, they should see and 
know the research on what disease they have in the future. You know like… 
in future… they should… to be aware of the health if they worry they should 
stop smoking. 
P11: Yeah… so far it’s like people who smoke they got cancer and all those 
types of… like heart attack you know. So it depends on the customers and 
the people who smoke, they should know… like… they should continue 
smoking or to stop smoking… like that. 
P11: Um… the picture is… shows enough warnings like… to the smokers 
and the people who’s thinking of smoking. It’s a sign of warning so people 
should get aware… that’s what I am thinking. 
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P16: It’s educational for people… then people stop cigarettes so… good for 
health. 
 

(1e) Made 
smoking not 
attractive 

P10: Um… I read somewhere that if we take out the romance from the 
cigarettes, people would stop smoking. Or if every pack is white, it’s not 
attractive or interesting. And every time when it shows smoking in cinema, 
it looks so fantastic… so sophisticated. If you stop that, you just show 
people the effects… people dying… the lung… and effects on them. I mean, 
people know that they are going to die. But you show them it’s not going to 
look so nice. The yellow fingers, the teeth, the bad breathe. 
P10:  People are getting… socially embarrassing for them.  
 

(2) No 
effect on 
adult 
smokers 

(2a) Smoking 
is a habit or an 
addiction that 
is difficult to 
beat 

P1: I don’t think on the long term it will make an effect on people’s habit. I 
don’t think people going to give up… their smoking because of these 
warnings…  
P1: It’s (the GHWs) sickening basically but it’s… people not going to give 
up because of that… no one is going to give up just because of that… 
 
P2: People who have been smoking for a long time, I don’t think the pictures 
make them any difference… because from the customers’ reactions, they 
think “hey I am too much addicted to cigarettes so… I am still going to 
smoke”. 
 
P6: Because if they are going to smoke, they are going to smoke. There are 
people that are addicted to it, pictures don’t do anything. 
P6: Because it’s like I said, either way they are going to smoke… you 
know… if I am addicted to something. If I love my junk food, if you put a 
picture on there of lung being eaten up or… you know… disfigured, it’s not 
going to trouble me. Because I like my junk food. 
 
P8: For the older ones, they don’t have much choice. They are already 
addicted to it. 
 
P12: They are addicted. 
P12: They smoke… they still smoking. 
 
P17: This (smoking) is a habit. Picture warnings are not going to stop people 
smoking. People feel guilty from buying cigarette and say “I am going to 
quit smoking”. However this is not happening. In the long run, they would 
probably quit. Some people say they hate the pictures, but they still buy it. 
They say to me “I should quit smoking”. 
P17: They try to avoid the picture so I think they picture warnings are 
working and that they feel guilty about smoking but cannot stop. 
 
P18: The only thing in the world… if you don’t like in the beginning, but 
you have a habit, then doesn’t matter. Because… kids don’t like it… they 
don’t like their dad smoking… but their dad has a habit. Like if you have a 
habit you doing, once you are hooked into something… you have strong 
mind you would say I am quitting, forget it. But sometimes, depends, all 
circumstances, I find cigarettes depends on the person’s compasses. If you 
get stressed tomorrow, if you get headache or worry, and then someone 
smoke before who stopped, you are getting better, then you start again. 
Otherwise like me I never smoke so I don’t care. Doesn’t matter if I am 
getting stress or nothing, but once if you have smoked before, and now 
something… stress comes, like wife getting separated, and I smoked before 
so then I don’t mind… I have to start something to occupy again. Same 
thing in the bar, some people still get out and smoke. If you say alright not 
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allowed to smoke inside, they still got a habit that they are hooked onto, they 
go outside to smoke right? Nothing against but they still do people. On all 
circumstances… doesn’t matter what warnings you give, there will still be 
some keep going. You can’t completely stop. Look at all offices, you can 
see them all outside at tea times or lunch times… all outside because they 
maybe try to stop but they can’t. Because they still have the habit. They 
need it, that’s why they go outside and smoke. 
 

(2b) Nothing 
new for adult 
smokers 

P1: I mean some people may argue that this might be an educational process 
that it is educating the customers that by… by real smoking they might get 
this kind of disease and that. But the people who are smoking, 90% of the 
people know… that they are the consequences. But in reality they don’t 
want to or they can’t give up 
 
P2: You know everyone knows that smoking is no good, but people still 
smoke. 
 
P3: That’s nothing, nothing new I reckon. They should not smoke anyways, 
the people. 
 
P6: People that smoke aren’t little babies you know. They know what they 
are doing. They know it’s harmful. 
 
P21: Adult smokers already know the effects of smoking to their health, so 
the new pictures are not necessary. 
 

(2c) Individual 
factors 

P11: Well… I think the government did their job… to put the new types of 
pictures to warn the people, but it depends on the smokers I would say. 
P11: If they care about their health, then they will just try to see the pictures 
and take notes. I mean think about that “Oh this is what I will face in the 
future”. And if the ones who don’t care about that, they just go and do the 
smoking. So the government did the right thing to put the warning signs 
there you know, it depends on the smokers. 
 
P15: Having the picture warnings, in the long term, would make good 
effects but it depends on the person how strong they are to give up or to 
think about not smoking. Every time they see the pictures when they buy it 
and when they smoke it.  
 
P18: So all up to the person. Nothing we can control… You can do whatever 
you like. 
P18: Anything alcohol… or any drugs are the same. Only… I believe the 
person’s ability. If you are strong, you forget about it and tomorrow you are 
done. 
 

(3) Positive 
effects on 
young 
people and 
children 

(3a) 
Educational 

P2: Those pictures are very good warnings. Just make them aware of what 
can happen in future. 
 
P5: Young people… of course… I mean… especially when their fathers and 
mothers buy it (tobacco products) actually they will be getting an idea on 
exactly what will… I mean the after effects of smoking. 
P5: So they may then too get an idea… I mean… from small age… that 
smoking is harmful and then when they grow up… they kind of know that 
cigarette is terrible. 
 
P11: Um… the picture is… shows enough warnings like… to the smokers 
and the people who’s thinking of smoking. It’s a sign of warning so people 
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should get aware… that’s what I am thinking. 
P11: Like the others who are thinking of smoking, they should know the 
risks of smoking… you know… some people just want to see others and to 
start learning how to smoke… but they should know and be aware… like 
smoke… what’s the effect of cigarettes or tobacco. 
 
P13:  They will… read those things that would have big effects on them you 
know. It’s a good effect on children… hope so. 
P13: Well that’s a good idea you know. Doing that people will not be 
encouraged to smoke. By putting pictures they know the effects of smoking. 
 

(3b) Scared 
young people 
and children 
off 

P2: It’s good that it’s got the warnings. You know… because it’s quite scary 
pictures. So I personally think it is good. Something like this can at least 
scare the new generation the youngsters… they are quite scary for 
youngsters. 
 
P8: More looking at the young crowds I would say. You know the people 
who have just getting into smoking and they see the pictures… the one who 
has just started smoking… not fully into it. The younger… look at the 
pictures on them… they don’t look very appealing ay?  
 
P10: Yeah, I think it should put them (young people who do not smoke) off. 
 
P14: I think if they saw them, they probably would go ‘Uoh’. 
 
P17: Quite effective to children. The picture warnings are graphic and have 
visual effects. 
 
P20: They honestly… already know cigarette is bad. By looking at the 
pictures, they might think… oh this is what people would get from smoking. 
It has more visual impacts. 
 

(4) No 
effects on 
young 
people and 
children 

(4a) Other 
factors more 
influential 
e.g., parents 
and peers 

P6:  It’s a bit like charity begins at home. And if your parent is smoking in 
the home, you are relatively young exposed to smoking, the child’s going to 
pick up on that and they are going to want to experiment.  
 
P9: Sometimes depends on parents. If parents not look after them, they 
probably go for smoking. 
P9: It’s depends on friend circle… ‘coz if you like… if you not drinking but 
you go out with your friends and they drink beer or… any spirit, you might 
think OK I’ll try. And once you tried, you want to try again, again and again. 
So probably… yes… depends on friend circle…  
P9: Most of the time people start drinking and smoking from other people. 
They tried you know. 
 
P10: Um… It turns out what their friends are doing. If their friends are 
smoking or parents smoking then they would smoke. 
P10: It’s their environment. If their friends and parents are smoking. 
 
P21: Um… the young ones… are controlled by pretty much whatever their 
friends say… depends on who they hang out with you know. But I don’t 
think the pictures would affect them. 
 

(4b) Did not 
take the 
warnings 
seriously 

P1: They make a joke of it. 
 
P3: Young people don’t care about these (the warnings). They never think it. 
They don’t even bother. 
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P9: Sometimes teenagers… they still smoking… they don’t really care about 
it (the warnings). They are not thinking like an adult you know.  
 
P14: I actually think they probably don’t care. 
 
P17: Some young people want to collect all the pictures, like iconic. 
 
P21: Some kids think it is fun to have something like that. I guess it is 
completely different (from adults). 
 

(4c) Not 
exposed to 
GHWs 

P3:  They (children) never notice it. 

(4d) 
Individual 
factors 

P7: It wouldn’t do difference on to children. Like… if children want to 
smoke it, they will smoke doesn’t matter there is a picture on or not you 
know? 
P7: If they want to smoke, they are going to do it. 
P7: If they want to smoke, you can’t stop them. They will do it. Doesn’t 
matter how warning signs are put on there. And if people who don’t want to 
do it, they will never do it. 
 
P9: If you don’t want to smoke or drink, it’s depends on you. It’s more 
depends on you. What you want to do. 
 
P11:  But it (whether the person decides to smoke or not) depends on the 
smokers and people who want to smoke. Um… the picture is… shows 
enough warnings like… to the smokers and the people who’s thinking of 
smoking. 
 

(4e) Nothing 
new for young 
people and 
children 

P12: I don’t think… none… ‘coz they learnt from school. (Asked for 
clarification on what they are learning from school.) Smoking. When they 
are 14, 10, 12…  
 
P14: A lot of them have been educated now at the younger age at school I 
think. Before they only used to talk about it in college. And I think in 
household where people don’t smoke, they probably told children more 
about smoking.  
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Objective 2: Avoidance behaviours exhibited by shoppers who smoked 

Theme: Sub-theme: Example: 
(1) Avoidance 
behaviours 
observed by 
shopkeepers 

(1a) Use of covers or 
sleeves 

P1: Um… there are lots of way avoid it. Perhaps the customer 
can nowadays… I don’t sell it personally, but the customers 
can buy… the plastic covers which, which cross over the 
cigarette packet.  
 
P13: They have those cover pack. They want to have those 
plastic cover pack that you can put it in you know. 
P13: Seen it in Auckland but not here. To avoid the picture 
while they pick up a cigarettes… so put just it in there… you 
can’t see the picture at all. 
 

(1b) Use of containers P5: They own cigarette containers. They buy cigarettes then 
they put into their containers.  
P5: They avoid the container… the original packages I mean. 
 
P6: They will throw away the carton. The will throw away 
the packet, and just hold on the cigarettes and put them in a 
container…tin. 
P6: And Horizon has already done that. They have provided 
tins.  
P6: Limited edition. They put out tins and so you can put 
your cigarettes inside there… throw way the picture packet. 
 
P8: People just pull that (cigarettes) out and put into a 
holder… more discrete I would say. 
 
P10: I have seen in $2 shops. These cartons… we haven’t got 
it at the moment. But the tobacco people… they have… those 
tins… containers… and they just put in into those tins. They 
don’t have to see the products. You can get these from the $2 
shop on Cuba Street. 
 
P18: They don’t mind to buy the tin, and put it (the cigarettes) 
in, dump the package. 
 
P19: They use tins. 
 
P21: They use containers. 
 

(1c) Retained old 
packets with text-based 
warnings only 
 

P15: They keep the old packets to transfer the cigarettes from 
the new packets to the old ones. The government is doing its 
best. The customers are doing their best too.  
 
P16: When they (the GHWs) start the first time… there were 
some customers saying “Oh I keep my old package and put 
all the cigarettes into it”. But now I don’t think they will keep 
all the old packages. 
 
P21: They hang on to their old packaging and try to put into 
the old packaging. No picture one. They hang on to it, and try 
to put (cigarettes from new packets) into the old boxes. 
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(1d) Asked for packets 
with text-based 
warnings 

P2:  In the beginning some… because I had some smokes still 
without the pictures. 
 
P4: They asking me for the old one… the old packet I mean 
like that. I said now I haven’t got it. I got the pictures one 
now I said. 
P4: (Some customers said) I want the old packet. Yeah. I 
don’t want the picture one. 
P4: Every day. Every day no stop… before. 
P4: (Some customers asked) You got any old one… old 
smoke packet. 
 
P5: (Probed if customers asked for old packets) Yes… 
because they always want the… want to avoid the picture. 
P5: (Now) they have no options. They still buy it. 
P5: They don’t want to have the pictures. 
 
P6: (Probed if customers asked for old packets) Yes. They 
still do.  
 
P7: (Probed if customers asked for old packets) Yup. They 
would ask it. But since we haven’t got it we will tell them 
sorry we haven’t got it. 
P7: If we got an old stock left, they will ask us have you got 
this… without a picture on it. 
P7: But if we haven’t got we will just tell them sorry we 
haven’t got it. And they will buy the one with a picture on it. 
P7: (Prompted frequency when GHWs first introduced) A lot 
of them. But what happened in our store, if we sold out, we 
would only have pictures on it so we just say no.  
P7: To us… I think… not… if it’s compulsory there will be a 
picture on it, so they haven’t got a choice they will buy one 
with a picture on it. Isn’t it? 
P7: If they will have a choice they wouldn’t buy with a 
picture one… but now they haven’t got a choice… so they are 
buying the picture one. 
 
P8: Yes. People still ask for the old packets.   
P8: (Prompted frequency when old packets still available 
from their shops) It would be every second one… Yeah, 
every second person would ask me for. 
 
P10: People are getting upset. They try to get pictures… buy 
tobacco products without the horrible pictures on it. 
P10: They are saying I don’t want this picture and I would get 
a carton of cigarettes without that picture (old packets with 
text-based warnings only). 
P10: We have found about three four people who were sort of 
saying they want the old packets, you keep it for me. That 
was one guy who just got all our old packs so now we run 
out. So everyone has the ones with picture warnings on them. 
It’s gotta hit them regardless what we do. 
 
P14: Um… I… that would be an odd one or two, but not 
really. 
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P17: Initially, everybody asked for the old packets. Some 
people left the shops without buying cigarettes, and they went 
to another shop to find packs without picture warnings. Now, 
it is settled down and they don’t care anymore. 
 
P18: Yes that time (when they still had the old stock at the 
display) they were asking… at the beginning, not any more. 
P18: In the beginning, only a few people just to ask if you 
have any old one. But no one… because of the law change 
you see. We don’t have any more. They all have pictures. We 
are not allowed to sell after 31 October, or something like 
August. Oh August… September I think, 1 September. 
 
P20: Oh we can’t sell them now. But they have asked 
previously. 
P20: (Prompted frequent when GHWs first came out) Not 
big. Not that many. 
 

(1e) Asked for packets 
with different GHWs 

P1: We have customers who don’t like one kind and they just 
instead pick another one you know. 
P1: Sometimes lady customers who don’t like one picture but 
they end up taking that one anyways (Asked for clarification) 
They keep the same smoke but just the picture they changed.  
 
P2: Sometimes they just say that “Hey, that one… can I have 
that picture or that picture?” 
 
P3: They just said “I don’t like the picture” that’s all. “Can 
you change it… the picture please?” 
P3: They asked if I can swap. 
P3: Some of the people like Chinese people they would say 
“Oh I don’t like that picture”. But the rest of people don’t 
care. They don’t care about it. 
P3: Some people… worry about that… the pictures. But a lot 
of people don’t care about pictures. 
 
P4: (Some customers would say) I don’t want that packet. 
You give me that one. Oh I don’t want that one. I want 
another one. Have you got any other pictures like that? 
 
P5: Hm… say… a customer wants to swap a picture for a 
better picture, but we don’t have any good ones she doesn’t 
have any options. 
 
P6: They don’t like the look of it but they still buy the 
cigarettes. What she wanted was, she said if you got any other 
packets that without this picture.  
P6: She just doesn’t like the look of that. 
 
P7: They would tell us. They don’t want that photo with the 
pregnant woman on it. 
 
P8: You get the odd customer that doesn’t like the picture and 
they will ask for another picture. Otherwise they still buy it. 
P8: Ah… it has… you know the older ones don’t like the 
pictures 
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P8: So if it’s these pictures (gangrene, teeth, lung cancer and 
eye) they won’t take that packet, they would rather to take 
these ones here (pregnancy and toetag). 
P8: They would ask me to change it you know. If I pick up a 
pack from there, and they would say “Oh, can you give me 
another pack with a different photo on it?” 
 
P9: People who still want to smoke, sometimes if they don’t 
like the picture, they ask for another picture. 
P9: They are still buying it though. 
 
P10: They would ask you if you have another cigarette packet 
without that picture on it. We might look through the packs 
and say no that’s it. 
P10: They would like to switch the picture if they made it 
offensive. Men might not be upset by that but women would 
be. 
P10: It trapped me yesterday when someone came in to buy a 
Marlboro Light with picture on it. I can’t remember what 
picture I had on it. That one… he doesn’t like it. He just left. 
Imagine going around dairies to find a picture that he would 
like. I don’t know which picture he would find… acceptable. 
I don’t know. 
P10: Yes, he asked me… for Marlboro Light. So I picked it. 
He saw the picture. He asked if I have any more. When I go 
through my packs, looking for a picture that he would find 
acceptable, then he left. He was running around dairies to 
find a picture that is acceptable. 
 
P12: (Some customers would say) It’s terrible. I don’t want 
one with it… like that one that. 
 
P13: Yeah… some of them… they do… but it’s not in our 
hand… that’s what we say.  
P13: We swap it over with something they like you know. 
 
P14: There are a few smokers that will ask… that are not 
many… but ladies especially don’t want certain pictures. No 
men complained. We just had about… I think only very 
minor who would say ‘Can I not have that picture?” 
P14: Yeah. There are not that many. I might just have three 
people that do that in our shop and they come in all the time 
and say “Can I not have that picture?” 
 
P15: Initially they asked me to change pictures, but now it’s 
OK. 
P15: Smokers have strong reactions towards the pictures 
initially, but are getting used to it now. 
 
P17: (Prompted if some customers would ask for a different 
GHWs) Yes, but it’s not that often now. 
 
P18: People… some… some say they don’t want the 
cigarettes… with some pictures. Otherwise some complaint 
some don’t, you know. I can’t say too much about them. 
P18: Yes I give him that, and he says can you give me 
another one and I gave him. They asked. 



 
331 

 

P18: (Prompted frequency now) Not much… only one or two 
person asking me. 
P18: Less often now. They get used to it. 
 
P20: They just tried to avoid the really bad ones.   
P20: And they would ask for this one instead (pregnancy). 
 
P21: Some of them (GHWs) are not nearly horrible than 
others. Um… some customers don’t like certain type of 
pictures and wouldn’t take it. They go for alternatives you 
know. 
 

(1f) Purchased a 
different tobacco 
products 

P2: In the beginning they have (switched to a different brand 
that still had the old text-based warnings) but now they have 
gone back to what they used to smoke. 
P2: The old stocks you know… like before the pictures came 
out, so they did prefer like… if it’s the same brand of 
cigarettes… for example one is the brand one has the picture 
and one has not, they have switched on to the one that doesn’t 
have the picture… until they all… so… not with everyone… 
but there were a few regular people that… 
P2: It was only… only happened in the beginning. 
 
P5: Um… of course not many… most people would smoke a 
particular brand. They would stick to that brand. When 
smokers they buy cigarettes, they may go to the milder ones 
as long as they get a better picture. Still the same brand. 
P5: But they still smoke actually. 
 
P8: Some people do… but you know not many. Because 
when people start smoking one brand, they don’t like to 
change. 
P8: ‘Coz it affects the way they breathe… if they change 
from smoke to smoke, they would start coughing… more 
often. 
 
P10: Sometimes… they changed to a different size. Might be 
change to a bigger one or a smaller one… to the one that 
doesn’t have a picture that’s upsetting. 
 
P21: And some of the graphics, people don’t like it they 
won’t buy it they will go for alternatives. They will go for 
rollies. Sometimes we have a whole sleeve of certain type, 
like a whole sleeve of Mouth. If they don’t like it, they won’t 
buy that one. They go for the 20s or the 25s, depends on what 
they are buying. Or they one… they would go for… 
completely different products. 
P21: Some of the customers had. Like if they used to have 
original ones, they have gone into the mild. Some of them 
have gone into extra mild. 
 

(1g) Covered up GHWs P14: No not really. I think they just come in here ask for the 
cigarettes. And some smokers probably never even looked at 
the packets in the old days. They just open up you know… I 
think people wouldn’t like to leave it… like um… I know one 
lady came in the shop and she said oh she would need to get 
something to pack it in and she doesn’t want to hold it in 
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front of workmates or friends probably… if they… they are 
the only smokers showing graphic warnings. They probably 
leave it in their pulse and just take the cigarette out not the 
whole packet. 
 
P17: They don’t look at it. They put something on top of the 
packs when I put it on the counter and then they put it straight 
to their bag or pocket. They try to avoid the picture so I think 
the picture warnings are working and that they feel guilty 
about smoking but cannot stop. 
 

(1h) Stockpiled old 
packets with text-based 
warnings only 

P10: That was one guy who just got all our old packs so now 
we run out. 
 
P21: Some of the customers stock for a big time. That would 
last for at least 6 months I would say. 
 

(2) Specific 
GHWs avoided by 
customers 

(2a) Specific GHWs 
were avoided 

P2: they don’t mind this one (pregnancy) or that one 
(toetag)… These are… they… sort of feels they are quite 
gross.  
P2: They said that ‘I don’t mind that (pregnancy and toetag)’, 
but they don’t want to be seeing any of those ones (point to 
the other five pictures)”. 
 
P3: This is a horrible picture (teeth). That one too (gangrene). 
P3: They said “Ah…”…“I don’t like it”…“It’s horrible”. 
They don’t care about the other pictures. 
 
P4: Everybody asking for this one (toetag). 
P4: They don’t like these one (eye and teeth). 
 
P5: Especially… a lot of people want these ones (the 
pregnancy and toetag). It’s only these ones they don’t mind. 
P5: These are nice. It looks a bit… because of the pregnant 
women... and then smoking gives a warning… and that 
doesn’t look bad… that bad. 
P5: They have that picture (teeth) and said it’s gross. 
 
P6: Um… might be the gangrene 
 
P7: They don’t like the teeth. The eye. 
P7: They say awful. 
P7: Like men wouldn’t want a pregnant one… They would 
tell us. They don’t want that photo with the pregnant woman 
on it. 
P7: The teeth one is more… that many people don’t like it. 
P7: The eye. The three are most… men doesn’t want the 
pregnant one. The other two, everybody didn’t like… women 
or men. 
 
P8: They would take these (pregnancy and toetag) instead of 
these (gangrene, teeth, heart attack, lung cancer and eye). 
These pictures only. So if it’s these pictures they won’t take 
that packet, they would rather to take these ones here 
(pregnancy and toetag).  
P8: More discrete photos I would say probably. These ones 
(gangrene, teeth, heart attack, lung cancer and eye) are really 
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harsh. 
 
P9: Mostly they avoided either the lung cancer one. 
P9: And the mouth. 
P9: Most of them… don’t like (pointed to lung cancer). 
 
P10: Um… ladies don’t like this one (the pregnancy). Um… 
they don’t like the toe one neither (toetag). It’s not 
particularly nice. People don’t like this one too I suppose (the 
heart attack). 
P10: I think maybe can live with a bad toe falling off… got 
covered that up. But, bad eyes, bad lung, bad teeth they can’t 
hide ay? Things that you can’t hide right? 
 
P12: The Teeth 
 
P13: Some of them don’t like the picture of… like eye… or 
the heart (heart attack)… or the Leg (gangrene)… when they 
see the pictures you know. 
P13: Even the mouth… the tooth one. 
P13: Most of the pregnant one they like you know. 
 
P14: I think that there is one particular lady who doesn’t like 
the teeth. And… I think she doesn’t like the gangrene also 
and the eye. She would rather have the pregnant lady. 
 
P15:  Customers think the teeth and eye are the most 
disgusting. 
 
P16: Some people want the pregnant one. 
P16: Some people want the feet one (toetag).  
P16: The mouth. 
 
P17: Customers don’t like teeth and eye. They like 
pregnancy. They would say “I am not pregnant. This is not 
going to happen to me”.  
 
P18: So all are different… different viewpoints. Sometime 
some people don’t like the heart one (heart attack). But this 
one in particular (teeth). 
 
 
P19: People don’t like teeth, eye and gangrene. 
 
 
P20: Well, a lot of people ask for… not the worst ones. So 
they asked for no.4 (pregnancy). (Prompted which ones 
people don’t like) This one probably I would say (gangrene) 
… and that one (teeth).  
 
P21:  Mouth and eye. Those two. Um… the rest of it is fine. 
Just those two they don’t like it. 

(2b) All GHWs had 
equal impacts 

P1: Not one particular  
P1: They are all disgusting in that. But some doesn’t like this 
one and some doesn’t like that so this is personal sort of 
choice  
P1: No not any particular one I mean we have all the time 
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differences… for different graphics and not a particular one I 
can think aloud 
 
P11: No. So far no. 
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Objective 3: Perceived impacts on sale and actions had been/ to be undertaken in relation to 
selling tobacco 

Theme: Sub-theme: Example: 
(1) Perceived impacts on 
their business 

(1a) No impacts 
on tobacco sales 

P1: No. 
 
P2: Not really no 
 
P6: No. 
 
P7: No… not because of the picture affect the tobacco 
sale but probably the prices... would have affected 
tobacco sale. 
 
P8: Um… actually it has made no difference on the 
sales.   
P8: To be honest there hasn’t been much difference in 
sales. Sales’ the same.  
P8: It has actually increased.  
 
P9: No. 
 
P11: Well so far no. People just come. People just come 
and get. Before the warning’s there, they just come. If 
they want to buy, they just come and buy. 
 
P12: Don’t know… don’t think so. 
 
P16: No. 
 
P19: Not really. Some people stop, some people don’t. 
 

(1b) Negative 
impact on 
tobacco sales 

P3: Will sell less. (Prompted why) People don’t like it. 
 
P4: I hope so. Yeah… getting down. Maybe not good for 
the business people… who are selling that. 
 
P5: Affect the sale? Of course… it has. It has… 
actually… reduced a bit. 
P5: Actually it is a good thing to introduce to stop 
smoking but to consider business wise it’s not good. We 
will be losing quite a lot of sales. Actually it has dropped 
somewhat. 
 
P10: Yeah I think it will. 
P10: Yeah I think it might be short term. People might 
get upset about it, then after a while they get used to it. 
Then they probably keep on smoking or they stop. 
 
P13: Yes it already does. It does. Go down. 
 
P14: I think a little bit it does. The cigarette sale is down 
from previous years. 
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P15: I think a little bit it does. 
P15: The cigarette sale is down from previous years. 
 
P17: Slow down. The government is hurting the shops, 
not people who are smoking. 
P17: To me, that means I am losing a customer and 
that’s not good to me. 
 
P18: We were selling more before but not now. 
P18: This warning is working. Some people don’t want 
to buy.   
 P18: It is working. It is slowing down the sale. 
 
P20: Drop. It has already dropped.  
 
P21: As is, the sale has declined. 
 

(2) Advices and support from 
tobacco companies 

(2a) GHWs-
specific  

P2: Well they did send us a letter, the company did. The 
rep also told us that’s what’s happening. 
 
P5: They advise that to give all the wording signs to be 
returned by the end of August. Till then we can display. 
And after that… have the pictures. 
 
P10: They said we have to show the new warnings now. 
We can’t use the old packets.   
 
P13: Nothing much. They just come and check if no 
pictures they will replace with the picture ones. 
P13: They are encouraging people… you know… it’s 
like they have to do it because it’s by law now. You 
can’t sell cigarette with the picture. You get fined. 
 
P14: They do give us newsletters on what days they 
have to finish and you know… they keep us updated. 
They tell us all the rules and we get mails from them you 
know… especially when there are legislation changes, 
they send us letters straight away that from this date this 
will happen. 
P14: They just come and check making sure we don’t 
have old ones. 
 
P15: They advised us the last day for selling old packets 
is end of this month. From then onwards, we can’t sell 
packets without pictures. 
 
P17: Not that often. They did not give me advises, only 
note on the phasing in. 
 
P18: Because what’s happening… the cigarette 
companies or whatever… they started giving us (packets 
with new GHWs)… and they sent us a letter. And I try 
my best to do sell the old ones. Then I sell the picture 
ones. Because I don’t want any stocks myself neither. In 
the beginning they told us that we can’t change, so we 
try to do when it’s possible. When that started the new 
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ones, then I would ask whether it got pictures or not. 
They said it’s started. So it’s slowly slowly. They gave 
me what they had. Now everything new. 
 
P21: Yes they have. They have given us a couple of 
months of notice.  
P21: One particular company had the warning way 
before the graphic was launched. So it’s letting us know 
it’s coming out. 
 

(2b) General P1: They (tobacco company representatives) advice… 
according to the law. I mean what is permitted and what 
isn’t permitted. If we are out of line, then they tell us this 
is not legal, you shouldn’t do that and that sort of thing. 
 
P2: The (tobacco) company people who’s… the 
cabinet… and whose products like the majority of the 
products (display) are possession made by tobacco 
people so they have the reps comes out regularly.  
P2: So he’s the one who set up the whole thing so I 
didn’t need to do anything. 
 
P3: They (tobacco company representatives) are coming 
in to do the display now.  
P3: They (tobacco company representatives) are coming 
to this place. They come in and never touch anything. 
They give the ball to us. They give us this (point to a 
piece of A4 paper that was placed on the side of the 
tobacco display cupboard).  
P3: That’s only… (explained) how to display their stuff 
(tobacco products). 
 
P4: They (tobacco company representatives) would 
come in… and they set up my counter… what they call 
it… the cupboard… the display. 
P4: Every month coming in and set up like this. 
 
P5: We have to have particular number of facings and 
number per shelf, and we have to maintain the 
particular… sequence. Because they are two companies 
British American Tobacco and Phillips Morris. We are 
mostly with BAT. 
P5: Usually they (tobacco companies) have schemes to 
put orders in and they deliver it. 
 
P7: There is something to let us know… they (tobacco 
companies) do give us advice. 
P7: Depends what they (tobacco companies) think this is 
the way you should do they will tell us. They say if you 
can’t sell a cigarette without a warning sign on it, they 
would let us know. When there are new rules coming 
they… they would let us know. 
 
P8: We got to put signage up… but… except for the 
non-smoking for R-18… nothing else. 
 
P10: They (tobacco company representatives) come 



 
338 

 

about every six weeks. 
 
P11: One time a lady (a tobacco company 
representative) came… she just came… with this note (a 
notice around not selling to under-age)… 
P11: Yeah that’s all she showed. But they always 
come… the tobacco companies they always come and 
see the range we have and how many smokers there and 
they always come in and check on that. 
 
P14: They tell us all the rules and we get mails from 
them you know… especially when there are legislation 
changes, they send us letters straight away that from this 
date this will happen. And when they come in, they just 
check.. you know the stock out, damaged packets you 
know… they don’t… they know we are limited in 
selling so they push us. 
 
P16: The reps come in. 
P16: They always advise on anything new. 
 
P18: The tobacco companies offer me all the time… I 
don’t like the stand because very exposed. We have a 
window there and they (people passing by) can see 
through the glass. But my stand (overhead stand), they 
can’t see how many I have, that’s why I like it. I like to 
talk and sell. But if it’s at the back, I need to turn to my 
back. That’s why we don’t want to change, but lots of 
people changed. Because the companies came and said 
if you do this and that, they give you this and that. They 
want to give me too, but I said no I want secure. I want 
secure. I like what I got. 
 
P20: Not really. They advice us on the regulations 

(3) Changes made to tobacco 
displays 

(3a) Changes 
had been made 
as a result of the 
implementation 
of GHWs 

P1: No 
 
P2: No, still the same. 
 
P3: No. No changes. 
 
P4: No. 
 
P5: No.  
 
P6: We always only have them hanging up there 
anyways. So we never have a display.  
P6: They still sell.  
P6: You don’t need to advertise cigarettes. They sell so. 
 
P7: The displays are the same, but the pictures are all on 
the things and it comes in the front of the… as you can 
see. 
 
P8: No. 
 
P9: No, it’s still the same.                                                                                                                                                                                                           
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P10: No. 
 
P11: We haven’t changed anything.  
 
P12: No. 
 
P13: Mine is all hidden you know. There’s no display 
there. 
 
P14: Not really… we… are still the same. 
 
P15: No. 
 
P16: No. 
 
P17: No. 
 
P18: No. 
 
P19: No. 
 
P20: No. 
 
P21: No. 
 

3b) Changes will 
be made as a 
result of the 
implementation 
of GHWs  
 
 

P1: What for? Why? Customers don’t mind. I don’t 
mind. Why would I care if my customers don’t. 
 
P2: No because already the company people whose… 
the cabinet… and whose products like the majority of 
the products is prediction made by tobacco people so 
they have the reps comes out regularly.  
P2: So he’s the one who set up the whole thing so I 
didn’t need to do anything. 
 
P3: No. I don’t care about this.  
P3: It’s alright. You know, if you want to smoke, smoke. 
Those picture warnings… no pictures… you know… I 
don’t mind.  
 
P4: Maybe. (Prompted what sort of changes) I don’t 
know. No idea. What they (tobacco companies) are 
doing I don’t know. 
 
P5: Nothing we can do. 
 
P6: No. 
 
P7: No. For what? 
 
P8: No… not really. 
 
P9: No. 
 
P10: No, I mean… you must understand that these 
stands are belonged to Rothman or whatever, and they 
are in a set plan. If the stand belongs to Rothman or 
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whatever, we have to promote their stuff first. And they 
don’t like us putting other stuff there. 
 
P11: Maybe. I am not so sure about that. 
 
P12: No. 
 
P13: No I don’t have to. I don’t have a display  
 
P14: No. 
 
P15: No. It’s the tobacco companies that decide on 
changes. 
 
P16: No. 
 
P17: No. 
 
P18: No no. I want to keep the same one (used overhead 
cabinet). 
 
P19: No. 
 
P20: Not really. I mean, it’s by the regulations. 
 
P21: Not in the near future, unless the government made 
me. 
 

3c) Changes to 
be undertaken in 
future as a result 
of changes in 
legislation. 

P9: I heard they (the government) gonna… ban the 
display so cannot display smoke any more. I think it’s 
sort of like last year they said they are going to change 
it… the smoke… put be put somewhere here (under the 
counter). 
P9: So people can’t see, so… but… if the people see the 
smoke, then they might think OK I will buy this. 
P9: If people can see the smoke, they have a packet but 
want to buy another one. If people can’t see smoke, they 
might just get away. Some customers will ask for it… 
but new customers probably don’t bother it. It’s like a 
grocery shop. You go to the supermarket… and you 
think… probably only a little tomato sauce left, so you 
go for another one something like that. To smokers, they 
might have got a few smoke left, they get another one 
for tomorrow. You know what I mean? 
 
P10: I know there are talks… in the industry about 
putting all the cigarettes under the counter. No one in the 
dairy industry likes that simply because we don’t want 
to be bending down. We want to keep an eye on the 
customer. If it’s up there (behind the counter), you can 
do it. There are so many cigarettes. You need a lot of 
space. You can’t put them all here (under the counter). 
You don’t want to go down looking for them. We want 
it to be within reach. We still want to keep an eye on the 
customer. 
 
P14: At the moment no. I would hate… I would rather 
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they say not to sell cigarettes completely but I don’t 
want to be giving to people from under the counter. Like 
at one stage, they want you to hide your cigarettes. But I 
think for my safety, you know if we put underneath, we 
don’t know who will hit us over the heads. I mean… you 
know being on a rural place we get strange people walk 
in all the time. We don’t know his name, what these 
people have you know. 
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Objective 4: Responses to government’s tobacco control initiatives 

Theme: Sub-theme: Example: 
(1) Showed approval of the 
implementation of GHWs 

(1a) Reduce 
smoking rates 
 

P2: To me that it should at least affect the young 
generations and  um… should do some good for the 
upcoming people so we get less smokers in the future than 
now. 
 
P5: Actually it is a good thing to introduce to stop 
smoking. 
 
P7: It’s good that it helps people… put the picture on it… 
keep the age on it. That’s the best thing and it’s up to them 
what to do. 
 
P9: What I can see is it’s good because… because it 
probably cut down smoke that way, or people think about 
their health. 
 
P10: I think it’s a good idea if you can cut down the people 
who are getting cancer, you would save a fortune in the 
health bill… sorry the hospital bill. 
 
P13: It’s a good idea. People don’t like the picture you 
know… on the package. And that is… some of them just 
hate it… maybe now giving up smoke.  
 
P16: It’s a good thing, ‘coz people stop their… when they 
see they stop using cigarettes probably. 
 
P17: Health wise, it is a good initiative. 
 

(1b) Provide 
warnings to 
smokers 

P2:  it’s good that it’s got the warnings 
 
P11: Well, the warning is good… like it should… all the 
people who take the tobacco to smoking, they should see 
and know the research on what disease they have in the 
future. You know like… in future… they should… to be 
aware of the health if they worry they should stop smoking. 
P11: Well… I think the government did their job… to put 
the new types of pictures to warn the people, but it depends 
on the smokers I would say. If the picture is enough… you 
know… even I have seen on TV one of the smokers who 
was smoking and later what he faced but it’s all the people, 
the smokers, and the people who smoking… they are… 
know they see… if they care about their health, then they 
will just try to see the pictures and take notes. I mean think 
about that “Oh this is what I will face in the future”. And if 
the ones who don’t care about that, they just go and do the 
smoking. So the government did the right thing to put the 
warning signs there you know, it depends on the smokers. 
 

(2) Showed disapproval of 
the implementation of 

(2a) 
Government 

P1: The government is not becoming very popular by… by 
that… not by the retailers but by the customers by doing 
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GHWs being too 
controlling/ 
intervening with 
personal choice 

this sort of thing you know putting graphics on the packets 
and stuff like that. They look at this… this is affecting the 
kind of people’s freedom from them you know. The 
government can go up to certain extent to lay down the 
rules but this is a bit… grossly ridiculous this sort of thing 
you know… 
 
P21: Um… too much control. I mean, 99% are adult 
customers. If they want to buy it, still be it. I mean the 
government can’t control that much. 
 

(2b) GHWs do 
not work 

P1: On the particular picture warnings ones… I think 
government is not achieving what they wanted just by 
putting these stupid pictures on cigarette packets. No one 
gonna give up just because of that. 
 
P6: It’s a stupid idea. 
P6: They all look pretty frank. And these ones look pretty 
frank (Eye and Lung). 
P6: Um. And this looks like to me he hasn’t been brushing 
his teeth (Teeth). 
 
P8: They can make these pictures more… I don’t know… 
in a different way of approaching to it… rather than 
showing you the real effects. Because mind you, you gotta 
smoke quite a bit to actually get the results on what’s on 
these photos right? 
P8: While I am having a smoke, that’s gonna happened… 
that’s more likely to happen after 10, 15 years of smoking I 
would say. Not… not over night sort of thing, so… need to 
keep that in mind… I don’t know. 
 
P17: Also, I don’t think banning display would work. My 
husband works in a shop in U.S. before and that doesn’t 
work. People still buy smokes. 
 
P18: Whatever they do, some people will smoke.  
 

(2c) Treating 
tobacco unfairly 

P17: It seems unfair just to put picture warnings on 
smokers. There are other things that are equally if not more 
harmful to the body. (Probe: what products are you 
referring to?) Fast food products and liquor – they should 
also have picture warnings on what’s going on in your 
body, especially for liquor. Liquor is more harmful than 
smoke if using excessively. People who smoke can drive 
but people who drink can’t drive and can harm other 
peoples. 
P17: My question is why there are no picture warnings on 
fast food and liquor shops, especially liquor shop that there 
are lots of accidents caused by alcohol intake. I  
P17: I mean end of the day, chippies, chocolate, smoke, 
they are all on the same line… bad for you. Where do you 
draw the line? I mean end of the day, we are in a business. 
If you are only to pass all of those, what do we do? As a 
small country and a small business, as it when everything 
is going up, if the government wants to put the smoke 
under the counter, it’s far too much. All the small 
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businesses will all go. It’s simple as that.  
 

(3) Extending regulations 
on tobacco sale is  
contradictory to the 
financial gain the 
government receives 

 P1:  And they (the government) are still earning millions of 
dollar from the cigarettes companies by the selling of 
cigarettes 
 
P6: I don’t know what the government hoo-haa-ing about. I 
mean that’s the biggest tax earning products isn’t it… 
cigarettes and petrol  
 
P17: This is ironic that the government gets most tax 
money from tobacco sale, but posing all the restrictions. 
 
P18: Government wants the tax. You can’t… and you have 
to balance. You can’t do lots. 
 

(4) Price increase is more 
effective is reducing 
tobacco consumption 

 P6: I just think… I don’t know I just think this is a pity 
idea… frankly I think it’s a very pity idea. Um… it doesn’t 
really affect me… I don’t… but what does… I mean you 
know I mean paying for smoke is so expensive. And when 
the prices go up, I think oh thank god I don’t smoke. But 
looking at those pictures, it doesn’t… I don’t have that 
feeling. 
 
P7: (Prompted for impact on tobacco sale) No… not 
because of the picture affects the tobacco sale but probably 
the prices... would have affected tobacco sale. 
 
P14: Now people are watching their spending a little bit 
more I think you know. 
 
P18: When the price goes up, the sale slow. Anything. Like 
when the petrol goes up, people don’t use much. Cigarette 
price goes up... Money wise, the same money, but quantity 
wise less. Because quantity you know not increased. 
Money the same but quantity they buying are less, because 
value goes up. 
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