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Introduction

As restrictions on tobacco advertising in traditional media have 
increased, the industry has become more reliant on the retail environ-
ment as a marketing medium.1,2 In 2011, the U.S. tobacco industry 
paid $7 billion in incentives to retailers and wholesalers, represent-
ing 84% of the total expenditure on advertising and promotion by 

the largest cigarette manufacturers in the country.3 These incentives 
encourage retailers to use point-of-sale (POS) advertising, signage, 
and product “slotting” (preferred positions in displays)1,4,5 and dem-
onstrate the importance of the retail environment to the industry. 
Industry documents suggest that POS marketing aims to increase 
“category growth,” or tobacco consumption,2 and marketing publi-
cations have described POS displays as, “the last resort in advertising 
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Abstract

Introduction: The tobacco retail environment is a crucial marketing medium for the industry. A 2009 
review found evidence of a positive association between exposure to point-of-sale (POS) tobacco 
promotion and increased smoking and smoking susceptibility, though limitations in the evidence 
base were identified.
Aim and Methods: We reviewed and critically appraised recent evidence documenting the influ-
ence of POS tobacco promotion, and POS tobacco display bans, on smoking-related behavior and 
cognitions. We reviewed original quantitative and qualitative research that examined the relation-
ship between POS tobacco promotion and smoking prevalence, individual-level smoking and quit-
ting and tobacco purchasing behavior, smoking susceptibility, and smoking-related cognitions.
Results: Twenty peer-reviewed studies (18 quantitative and 2 qualitative) met the inclusion cri-
teria; each study reported findings consistent with a positive association between exposure to 
POS tobacco promotion and smoking or smoking susceptibility. Several studies met key criteria 
for causality: 4 indicated a dose–response association, 2 prospective studies were identified, and 
evidence from intervention studies supported the reversibility of the association. Findings were 
consistent across different study designs, settings, and measures.
Conclusions: The existing evidence supports a positive association between exposure to POS 
tobacco promotion and smoking. This review provides evidence to support the continuation of 
POS tobacco display bans in those jurisdictions where such legislation has been introduced 
and strengthens the evidence encouraging similar policies in jurisdictions without a POS dis-
play ban.
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tobacco products.”6(p8) Data from the United States suggest that POS 
tobacco promotion may increase sales by 12%–28%,7 so it is unsur-
prising that the industry has opposed moves to ban the open display 
of tobacco products in retail outlets8,9 and mounted legal challenges 
to this policy.7,10

In 2009, a systematic review identified 12 peer-reviewed articles 
examining the impact of POS tobacco promotion11: 10 on smok-
ing initiation among children and 2 on adult smokers. The evidence 
was consistent with a positive association between exposure to 
POS tobacco promotion and increased smoking; however, areas of 
weakness in the evidence base were highlighted. The need for more 
prospective studies was identified, as well as for studies on POS pro-
motion and quitting and research pre- and postimplementation of 
POS display bans. Several jurisdictions have banned POS tobacco 
displays, and six of these took effect since the 2009 review was pub-
lished (Ireland, Australia, Norway, New Zealand [NZ], Finland, and 
the United Kingdom). As a larger evidence base documenting the 
impact of POS tobacco display bans now exists, we aimed to update 
and extend the 2009 review and examine how recent research affects 
evidence of an association between POS tobacco promotion and 
smoking. Updating earlier evidence is important to ensure a compre-
hensive and current research base, providing a resource for tobacco 
control researchers and advocates. Tobacco industry-commissioned 
research has heavily criticized the evidence linking POS tobacco dis-
plays and smoking (B. Gunter, PhD, unpublished data, 2010).12,13 
Such criticisms may impede the development of effective tobacco 
control policies, hence the importance of updating reviews of the 
evidence base. This review provides an opportunity to examine and 
put into perspective these criticisms.

Methods

Literature Search Strategy
Relevant literature published since 2008 was identified initially 
through keyword searches in MEDLINE (OvidSP), Scopus, and Web 
of Science. The search terms were similar to those used by Paynter 
and Edwards11: the keywords “tobacco” or “smoking” or “ciga-
rette*” were combined with “point-of-sale,” “point of sale,” “POS,” 
“point-of-purchase,” “point of purchase,” “POP,” “power wall,” or 
“retail.” Subsequent searches combined “quit,” “relapse,” or “cessa-
tion” and “ban*,” “remov*,” “prohibit*,” or “evaluation” with the 
retail search terms. The titles of retrieved articles were reviewed and 
references were discarded if they were not related to tobacco control. 
The titles and abstracts of the remaining references were used to 
identify whether articles were relevant and met the inclusion crite-
ria below. The full text of articles was obtained where further clari-
fication on the measures and study objective was needed. Further 
searches were conducted using the reference lists and “cited by” lists 
of retrieved articles and through “related article” searches on Google 
Scholar. The 2013 online editions of Tobacco Control and Nicotine 
& Tobacco Research were scanned for relevant articles. The litera-
ture searches were conducted in October 2013. Searches were con-
ducted by the lead author. LR and RM independently reviewed the 
articles for eligibility for inclusion.

Inclusion Criteria
We included original qualitative or quantitative research published 
in a peer-reviewed journal between January 1, 2008, and October 
30, 2013, and written in English. Similar to Paynter and Edwards’11 
criteria, research was eligible if it included either self-reported or 

objective measures of exposure to POS tobacco promotion (e.g., 
awareness of POS promotion, visits to stores where POS promotion 
was present, assessments of the quantity of POS tobacco promo-
tion within a specified study area); this criterion included both “real-
world” exposure to POS tobacco promotion and simulated exposure 
in experimental research. Exposure data relating to cigarette brand 
awareness were included only if the measure specifically identified 
brands in a retail setting. For all studies, the inclusion criteria for 
outcome measures were population-level smoking prevalence, indi-
vidual-level smoking behavior (experimentation, smoking initiation, 
regular smoking, quitting behavior and relapse, and cigarette pur-
chasing behavior), smoking-related cognitions (e.g., smoking suscep-
tibility, cravings to smoke, perceived likelihood of future smoking, 
perception of peer smoking prevalence), and population-level ciga-
rette sales data. For research examining the impact of removing POS 
tobacco promotion, quantitative studies were eligible if the exposure 
measure included implementation of legislation restricting POS dis-
plays and promotion, and a comparison of pre- and postlegislation 
outcome measures was reported. Qualitative research was eligible if 
it examined smoking behaviors or smoking-related cognitions fol-
lowing exposure to, or in relation to the removal of, POS tobacco 
promotion.

Several potentially relevant articles identified during the literature 
search process did not meet inclusion criteria, including studies of (a) 
access to tobacco retailers and smoking,14–19 (b) retailer compliance 
with POS display bans,20–23 (c) support for POS display bans,24,25 and 
(d) the relationship between exposure to tobacco advertising and 
smoking.26,27

Critical Appraisal
The methodological strengths and weaknesses of quantitative stud-
ies were systematically examined by the lead author. Specifically, the 
validity and suitability of the exposure and outcome measures, the 
risk of bias and confounding at outcome and study levels, external 
validity, effect sizes, and overall strength of evidence were assessed for 
each study. Evidence supporting a causal relationship was assessed 
according to strength, consistency, reversibility and plausibility of 
association, and evidence of a dose–response association and a tem-
poral relationship.28 Qualitative studies were critically appraised in 
terms of the suitability of the sample, methods of data collection and 
analysis, generalizability of findings and extent of reflexivity.29 Data 
were extracted to a summary table and final summaries were agreed 
upon following discussion between the lead author and RM.

Results

The initial literature searches yielded 803 potential articles 
(Supplementary Appendix). Of these, 19 were judged to have met 
the inclusion criteria for the review. Supplementary searches using 
the 19 articles resulted in the identification of one additional study 
meeting inclusion criteria, giving a total of 20 articles that were fully 
reviewed. Nine examined the association between exposure to POS 
tobacco promotion and smoking among children and young people. 
Of these, five were cross-sectional, one was experimental, and three 
were longitudinal. Six articles examined quitting and tobacco pur-
chasing behaviors among adult smokers: four were cross-sectional, 
one was longitudinal, and one was qualitative. A further five studies 
evaluated the impact of POS display bans; these were predominantly 
quantitative pre- and postlegislation surveys, and one qualitative 
study was identified.

http://ntr.oxfordjournals.org/lookup/suppl/doi:10.1093/ntr/ntu168/-/DC1


Nicotine & Tobacco Research, 2015, Vol. 17, No. 14

Findings From Studies of Children and Young People
Cross-Sectional Studies
These studies used large-scale surveys to collect both exposure and 
outcome data cross-sectionally (Table 1); two linked outcome data 
to objective estimates of retail tobacco advertising within a school 
neighborhood or at the county level.30,31 Other exposure measures 
included self-reported awareness of, or attraction to, POS displays, 
store-visiting frequency, and cigarette brand recognition. Outcome 
measures were predominantly individual level; the exception was 
school smoking prevalence.30 Two were conducted in the United 
States, two in the United Kingdom, and one in NZ, and samples 
comprised schoolchildren aged between 9 and 17  years old. Each 
of the five studies reported a positive association between exposure 
and outcome. This was the case across varied outcomes, including 
prosmoking attitude, smoking susceptibility, experimental smok-
ing, current smoking, and school smoking prevalence, regardless of 
whether the exposure was frequency of visiting stores where tobacco 
was displayed or frequency of noticing tobacco in-store (Table 1).

The most common outcome examined was smoking susceptibil-
ity. Susceptibility is an indicator of a never-smoker’s predisposition 
to smoking, based on intentions and expectations of future behavior, 
and has been found to be a valid predictor of future smoking among 
adolescents.36 Compared with outcomes such as being a current or 
experimental smoker, the susceptibility measure provides greater 
confidence about the direction of an association between POS 
tobacco promotion and smoking. This is because increased suscepti-
bility among never-smokers is unlikely to result in greater exposure 
to POS tobacco since these individuals are not yet buying tobacco. 
The U.K. study sample consisted solely of children who reported hav-
ing never smoked.33 Both self-reported noticing of and attraction to 
POS tobacco displays were independently associated with increased 
smoking susceptibility after controlling for demographic and other 
smoking-related variables, thus providing convincing evidence of a 
true association, albeit with a small effect size (adjusted odds ratios 
[AORs]: 1.07 and 1.77). Paynter et  al.34 and Spanopoulos et  al.35 
used the same susceptibility measure but also examined current and 
experimental smoking as outcomes. Each study used self-reported 
store-visiting frequency and frequency of noticing tobacco in-store 
as exposure measures. Together, these methodologically robust stud-
ies provide strong evidence of a small-to-moderate effect of POS 
tobacco displays on increased smoking and smoking susceptibility 
among children (AORs: 1.04–3.15), even after controlling for an 
extensive range of potential confounding factors.

Two studies used an ecological design, which minimizes recall 
or social desirability bias in exposure assessment.30,31 Henriksen 
et al.30 measured exposure by assessing the density of tobacco retail 
advertising around schools. Schools with any retail tobacco advertis-
ing in their neighborhood had a smoking prevalence approximately 
2% greater than those with none, though there was no association 
with number of cigarettes smoked in the past 30 days. However, the 
exposure assessment was limited since other factors, such as partici-
pants’ store-visiting frequency, were not assessed. Kim et al.31 used 
county-level estimates of POS tobacco advertising and price promo-
tions as exposure measures and a range of cognitive and behavioral 
smoking-related outcomes. Living in a county with greater retail 
tobacco promotion was associated with greater odds of being a cur-
rent smoker and of having a prosmoking attitude (AORs: 1.57 and 
1.15, respectively). However, there were inconsistencies in the results 
according to geographical area, and several analyses resulted in non-
statistically significant results. It is plausible that the county-level 

exposure estimate may have masked variation in the actual expo-
sure which, if nondifferential, would have biased the results toward 
the null and may accounted for some of the nonstatistically signifi-
cant results. Uncontrolled confounding associated with differences 
between urban areas and the rest of the state may also explain the 
inconsistent results.

Experimental Study
Kim et  al.32 used an online scenario in which participants were 
asked to select any four items for purchase within a virtual store and 
complete an online survey. Current smokers and never-smokers not 
exposed to POS tobacco displays in the scenario were less likely to 
attempt to purchase cigarettes compared to those who were exposed 
to POS tobacco displays (AOR: 0.22–0.39). Removing retail ciga-
rette advertisements alone had little effect on purchasing behavior, 
which suggests POS displays in particular may be most salient to 
youth. The randomized design is a particular strength of the study, 
as the observed differences between the experimental conditions are 
highly unlikely to have been confounded by an unmeasured variable. 
Although external validity is a limitation of this type of research, the 
strength of randomized experimental studies such as this is that they 
provide convincing evidence of a causal relationship.

Cohort Study
Shadel et  al.37 used ecological momentary assessment (EMA), 
whereby participants used smartphones to log the number of real-
time exposures to POS tobacco advertising encountered over a 
21-day period (Table  2). Outcome data were self-reported smok-
ing susceptibility ratings, and participants were found to report 
higher levels of smoking susceptibility following exposure to POS 
tobacco advertising, compared to random intervals during the day. 
An important limitation to these findings is that 61% of participants 
were ever-smokers and 37% of these reported smoking in the past 
month; therefore, this measure of susceptibility is not as strong as the 
validated measure used in other studies (e.g., Mackintosh et al.33).

Dauphinee et  al.38 examined the relationship between never-
smokers’ cigarette brand recognition at baseline and risk of smok-
ing initiation over 12 months. Exposure to POS tobacco promotion 
was estimated by students’ ability to name three brands represented 
in photographs of retail tobacco advertisements with brand names 
removed. Never-smokers at baseline who recognized the Newport 
brand were significantly more likely to report having tried smoking 
12 months later (AOR: 1.49, 95% CI = 1.04–2.15). Neither recog-
nition of Camel nor Marlboro was associated with ever-smoking. 
A limitation with this exposure measure is that children’s recogni-
tion of cigarette brands may follow exposure to the packs smoked 
by parents or friends or to advertisements at locations other than 
the POS. These factors make it difficult to conclude that the asso-
ciation with Newport brand is specifically a result of POS promo-
tion. However, the analyses controlled for friend and family member 
smoking, and a store-visiting frequency measure was also included 
in the statistical models. Store-visiting frequency was not signifi-
cantly associated with smoking initiation, though the ORs were in 
the expected direction (range 1.12–1.17). Thirty-eight percent of the 
sample (n = 726) was lost to follow-up, and those students lost had 
significantly higher store-visiting rates at baseline, meaning that the 
reported results may be biased toward a null association.

A prospective cohort study among never-smokers39 used fre-
quency of store-visiting and of noticing tobacco as exposure meas-
ures and a more objective composite variable based on tobacco 
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promotion in stores around participating schools. The outcome, 
smoking initiation, was found to be positively associated with each 
exposure measure at both 12 and 30 months (with one exception), 
even after controlling for a range of confounding variables. Findings 
were consistent with cross-sectional studies,11,33,35 with small-to-
moderate effect sizes observed (ORs 1.11–2.58), and provide strong 
evidence of a causal relationship.

Findings From Studies Examining the Impact of POS 
Promotion on Adult Smoking
These studies varied in design (Table 3): two comprised postpurchase 
interviews,7,40 one was a diary-style study,41 and two were surveys42, 
one with an 18-month follow-up.43 Four were conducted in Australia 
and one in the United States. Exposure measures included viewing 
tobacco at POS, self-reported store-visit frequency, and noticing 
of POS displays. Each study examined individual-level outcomes, 
including smoking-related, quitting-related, and tobacco purchas-
ing-related behaviors, and perceptions about the influence of POS 
promotion. Samples comprised adult smokers, with recent quitters 
also included as a subgroup in one study. Differences in study design 
limit comparisons, though in the three studies that used regression 
analyses, the findings were consistent overall. Positive associations 
were reported between exposure to POS tobacco promotion and 
smoking and tobacco purchasing (including urge to purchase and 
impulse purchase) and a negative association between exposure to 
POS tobacco and abstinence from smoking.

Both postpurchase survey studies7,40 found that a small-to-mod-
erate proportion of tobacco purchases were made on impulse, and 
approximately one third of smokers agreed POS promotion made 
quitting smoking more difficult (a similar finding was also reported 
by Wakefield et al.42). Immediate postpurchase interviews minimize 
any recall bias associated with retrospective reporting of impulse 
purchasing. However, each study used only self-reported data, and 
the use of direct, and potentially leading, questioning about the role 
of POS displays (e.g., “Did the cigarette displays encourage you in 
any way to purchase cigarettes in this instance?”7) may have influ-
enced participants’ responses. The studies largely rely on descriptive 
data and do not have comparative information from controls not 
exposed to POS displays; these attributes limit conclusions that can 
be drawn about an association between POS display exposure and 
tobacco purchasing behavior.

The large, population-based survey by Wakefield et al.42 is a more 
methodologically robust examination. More frequent noticing of 
POS tobacco displays was associated with greater odds of impulse 
purchasing and having an urge to purchase tobacco, and daily store 
visiting was also associated with greater urge to purchase tobacco 
(AORs: 2.11–3.88). This study has limitations as both the exposure 
and outcome measures relied on self-reported data, with impulse 
purchasing of tobacco reported retrospectively. Due to their nature, 
unplanned purchases may be underreported, though if this were the 
case, it would have biased the associations toward the null, resulting 
in an underestimate of the association. Retrospective reporting of 
quit attempts during the past 12 months may also have been under-
estimated, though any effect would have been a reduction in the size 
of this subgroup of participants, rather than changing the associa-
tions that were reported.

Collecting real-time exposure and outcome data, as one study 
did,41 overcomes limitations associated with self-reported data. 
Participants recorded whether they had seen cigarettes for sale dur-
ing each 4-hr period that they were awake over 4 days. A  lagged 

analysis was used to examine whether exposure to POS displays in 
one period predicted tobacco purchase in the following period while 
controlling for prior period purchase. Participants who had pur-
chased tobacco in the same 4-hr period as their recorded exposure 
to POS displays were excluded from the analyses, providing more 
certainty as to the direction of the association observed. The main 
finding was a small and marginally significant association between 
exposure to POS displays and subsequent purchase of tobacco. This 
approach would likely have provided a more conservative estimate 
of the true size of the association since the excluded data would have 
included those participants who made their tobacco purchase deci-
sion as a result of a separate, prior exposure to POS displays within 
the same 4-hr period, or on impulse.

A methodologically robust prospective study of smokers in 
Australia43 found that smokers who were more sensitive to POS 
displays were around 70% less likely to have quit smoking at 
18-month follow-up compared to those who were less sensitive. 
Sensitivity to POS displays was not associated with attempts to 
quit during the follow-up. The use of a composite sensitivity vari-
able (based on three measures of exposure to POS promotion) is 
a strength although each of the measures was self-reported. The 
attrition rate between baseline and follow-up was 51%: it is not 
known whether those lost to follow-up differed from the remain-
ing sample in terms of quit status though there were no differences 
between groups in POS sensitivity or number of cigarettes per day. 
The likely effect of the high attrition would be reduced power due 
to the smaller sample size at follow-up, though in spite of this limi-
tation, the association between exposure and the main outcome was 
statistically significant.

Qualitative Study
A NZ study conducted with a sample of smokers used in-depth 
interviews to investigate how tobacco retail displays affect smok-
ing behavior and quit attempts.44 Thematic analysis suggested that 
the size, prominence, and position of tobacco displays were aspects 
of the POS environment relevant to smokers and recent quitters. 
Some participants felt unaffected by tobacco displays, while oth-
ers felt tempted by them, and cravings often prompted purchase. 
Exposure to tobacco brand imagery often primed sensations relat-
ing to smoking rituals and their perceived benefits to the smoker. 
The in-depth interview approach was an appropriate methodology, 
and the overall approach was pragmatic, with an emphasis on policy 
implications. The sampling approach was consistent with “typical 
case sampling,”29 and the sample representative of typical long-term 
smokers in NZ.

Studies Evaluating the Impact of POS Tobacco 
Display Bans
Two studies used nationwide pre- and postlegislation surveys45,46 
and one used a longitudinal cross-country comparison10; in each 
study, the postlegislation follow-up period was 12  months or 
less. The remaining studies included an analysis of national retail 
tobacco sales47 and a qualitative methodology48 (Table  4). Two 
were conducted in Ireland, one in Norway, and the multicountry 
study included Australia, Canada, the United States, and the United 
Kingdom. The varied samples comprised population-based samples 
of adults, young people, smokers, and former smokers. A variety of 
smoking and tobacco purchasing-related outcome measures were 
examined. While there are some inconsistencies in the findings, the 
studies provide evidence that POS bans may contribute to a shift 
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in perceptions about smoking and lower rates of impulse tobacco 
purchasing. There was no evidence of a short-term impact of POS 
display bans on population-level smoking outcomes.

The multicountry prospective longitudinal study10 provides 
good evidence of lower rates of impulse purchasing of tobacco in 
Canadian and Australian jurisdictions that have POS display bans, 
compared to the United Kingdom and United States. This was the 
case whether impulse purchasing was measured by direct self-report 
or by self-reported nonusual brand purchase. A strength of the study 
is its use of both country-level and individual-level exposure data, 
particularly because Australian states varied in the status of POS 
display bans at the time of data collection, and the findings were 
consistent regardless of the exposure measure used. The use of ret-
rospective self-reported outcome measures is a limitation. It remains 
plausible that other differences between the countries’ tobacco con-
trol policies may have influenced the results, though this is unlikely 
given that the survey questions were specifically worded to assess the 
role of POS promotion on purchasing.

The Norwegian study evaluated consumers’ perceptions of the 
POS display ban implemented in January 2010.46 Around a quarter 
of smokers reported being tempted to buy tobacco when exposed to 
POS displays prelegislation, and most agreed the ban would make 
smoking uptake more difficult. Nine months post ban around 20% 
agreed the ban had made it more difficult to buy tobacco. Overall, 
the surveys provide a subjective indication of the impact of POS 
bans, given the reliance on self-reported perceptions of the ban and 
descriptive data analyses. In the qualitative component, some occa-
sional and former smokers reported that the POS display ban could 
prevent impulse purchasing, and smoking initiation by reducing 
brand attachment, and denormalization of smoking. The semi-struc-
tured interview approach was appropriate for the research question 
and provides useful detail about possible mechanisms linking POS 
tobacco displays and smoking.

An Irish study examined survey data before and after a ban on 
POS displays and advertising in July 2009.45 Post ban, children were 
significantly less likely to overestimate peer smoking prevalence com-
pared to pre ban, which suggests that the removal of POS tobacco 
displays may contribute to the denormalization of tobacco products 
among children. The proportion of adult smokers who believed 
that the ban would make quitting easier increased from 10% three 
months post ban to 14% seven months post ban. No statistically 
significant changes in smoking behavior were observed, which is 
unsurprising given the short-term nature of this study and the small 
sample size for the surveys of children. The authors note that it was 
not possible to disentangle the independent effects of a POS display 
ban and a concurrent ban on in-store tobacco advertising on partici-
pants’ responses. Secondly, other tobacco control measures such as 
annual tax increases on tobacco may have confounded the results. 
Lastly, the use of quota sampling (as opposed to random selection) 
may have introduced bias and may also limit the generalizability of 
the findings. Another Irish study examined retail cigarette sales data 
as the outcome measure and found no difference in the level of retail 
cigarette sales as a result of the display ban.47

Qualitative Study
An Australian study, comprising in-depth interviews and diary-style 
data collection with 31 smokers and attempting quitters, investigated 
how the tobacco retail environment affected tobacco purchases or 
smoking after the implementation of POS display bans.48 Thematic 
analysis of interviews suggested that a decrease of environmental 

smoking cues reduces temptation to smoke and contributes to lower 
smoking. However, even in the absence of POS tobacco promo-
tions, participants reported that images of tobacco retailers, and of 
tobacco storage cupboards, triggered thoughts about smoking. The 
diary-style data indicated that, in a real-world situation, seeing a 
tobacco retailer often prompted smoking or tobacco purchase. Little 
detail on the sampling strategy was provided, making the sample 
representativeness difficult to ascertain.

Assessment of Causality
The AORs reported in observational studies of children and young 
people ranged between 1.04 and 3.15 for smoking susceptibil-
ity, between 1.05 and 2.7 for experimental or ever-smoking, and 
between 1.57 and 3.50 for current smoking. In studies with adult 
smokers, the AORs ranged from 1.15 to 2.49 for impulse purchas-
ing or self-reported smoking, from 2.11 to 3.88 for urge to purchase, 
and 0.27 to 0.32 for abstinence from smoking. The consistency of 
results—both internally within each study and across different coun-
tries, settings, study designs, and measures—provides further sup-
port for a causal association between POS tobacco promotion and 
smoking behavior and cognitions. Five studies were able to assess 
dose–response relationships,11,30,34,39,43 and of these, four provided 
strong evidence of a positive dose–response association between 
POS promotion exposure and smoking or smoking susceptibil-
ity. The remaining studies did not attempt to assess dose–response 
associations.

Two prospective cohort studies each found statistically signifi-
cant associations between POS display exposure or sensitivity and 
smoking behavior over the follow-up period, providing good evi-
dence of a temporal relationship. Further support for a temporal 
relationship is provided by the three studies that found statistically 
significant associations with POS promotion exposure and suscepti-
bility among never-smokers. Smoking susceptibility is useful in terms 
of assessing causality since, for never-smokers, tobacco purchasing 
cannot plausibly have influenced exposure to POS tobacco promo-
tion (therefore, the reverse causation explanation is not valid). One 
study used lagged analysis to control for tobacco purchasing behav-
ior that occurred in the same time period as the exposure, though the 
results were marginally significant. The intervention studies provide 
evidence of the reversibility of the effect of POS tobacco promotion 
on impulse purchasing and on overestimating smoking prevalence. 
Significant associations between POS promotion exposure and meas-
ures such as prosmoking attitudes, urges to purchase, and unplanned 
tobacco purchases support the plausibility of a relationship between 
POS tobacco promotion and increased smoking, and the qualitative 
studies provide further support to this end.

Discussion

Our study extends the work by Paynter and Edwards11 and reports 
similar findings, using an evidence base that is now much more 
extensive than that which existed prior to 2008. We identified a total 
of 18 quantitative studies and 2 qualitative studies, each of which 
reported results consistent with a positive association between expo-
sure to POS tobacco promotion and smoking.

In terms of research with children and youth, we reviewed nine 
studies that were heterogeneous in their design, study location, and 
exposure and outcome measures, similar to the range reviewed by 
Paynter and Edwards.11 Both reviews found that the majority of 
evidence indicated a positive association between exposure to POS 
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tobacco promotion and smoking, regardless of whether the outcome 
was prosmoking attitudes, smoking susceptibility, smoking status, 
or school smoking prevalence. The 2009 review reported ORs for 
daily or current smoking ranging from 1.1 to 3.0, for ever-smoking 
from 1.1 to 2.0, and for susceptibility from 1.3 to 1.6, which are 
consistent with those in studies we have reviewed. The main differ-
ence between our review and Paynter and Edwards’ is that the recent 
studies appear to provide even stronger evidence of an association 
than those reviewed by Paynter and Edwards.11 Firstly, smoking sta-
tus was the most common outcome examined in the earlier studies, 
which limited conclusions regarding the direction of the association: 
starting to smoke could plausibly cause more store visits or greater 
awareness of POS tobacco promotion. However, more of the recent 
studies examined susceptibility among never-smokers. Evidence of 
an association between POS promotion and susceptibility is particu-
larly compelling because, since these individuals are not smoking, 
tobacco purchasing behavior cannot have caused more exposure to 
POS tobacco promotion. Secondly, no studies in the 2009 review 
assessed dose–response relationships, whereas five of the studies we 
reviewed did, of which four were consistent with a dose–response 
association.

Regarding research with adult smokers, a comparison of this evi-
dence between the two reviews is limited since only two adult studies 
were included in the 2009 review, one of which was an experimental 
study that included a craving outcome measure49 not used in any of 
the more recent studies. We identified five quantitative studies and 
one qualitative study with adult smokers; each study suggested that 
exposure to POS tobacco promotion was associated with increased 
risk of smoking, impulse purchasing of tobacco, or having an urge 
to buy tobacco. While strengths of these studies include “real-world” 
retail settings, they used subjective outcome measures and descrip-
tive statistical analyses, and there is a need for more research in this 
area. Only one provided robust evidence consistent with a causal 
relationship, since it met criteria for both a dose–response associa-
tion and a temporal relationship.43

To our knowledge, our review provides the first analysis of the 
available evidence examining the impact of POS tobacco display 
bans. A cross-country comparison of smoking survey data suggests 
that there are lower rates of impulse purchase of tobacco in jurisdic-
tions that have implemented POS display bans. Evidence also sug-
gests that the introduction of POS display bans may contribute to a 
decrease in children’s perception of peer smoking prevalence, which 
has important implications for the denormalization of tobacco. To 
date, there is no evidence that POS display bans have reduced smok-
ing prevalence, though this is unsurprising given no studies have yet 
assessed outcomes over a period of more than a year post ban. Bans 
on POS tobacco displays and promotion are likely to affect smoking 
behavior through the denormalization of tobacco and by providing 
a supportive environment for smokers to quit. Thus, any impact on 
smoking as a result of these processes is likely to be observed over a 
longer term period.

Tobacco industry-funded reports published since Paynter and 
Edwards’11 review have claimed that the evidence for an associa-
tion between POS tobacco marketing and smoking is methodologi-
cally flawed (B. Gunter, unpublished data).12,13 The criticisms in these 
industry-funded reports center on (a) the validity and reliability of 
the exposure and outcome measures, (b) the “small” effect sizes and 
nonstatistically significant results, (c) a lack of “real-world” research, 
and (d) a lack of randomized controlled trials. However, many of 
these assertions are inaccurate and do not appear to consider epide-
miological principles.

In fact, several of the exposure measures used have been previ-
ously validated.50 In any epidemiological research, the crucial con-
sideration is whether any inaccuracy related to the exposure is in 
some way systematically associated with the outcome, as such a bias 
could account for the observed associations. The fact that smoking 
susceptibility was used as an outcome in several studies largely over-
comes this potential bias, since it is highly unlikely that susceptible 
never-smokers and nonsusceptible never-smokers differ in the accu-
racy of their reporting of store-visit frequency. The use of nonbe-
havioral outcome measures, such as attitudes and perceptions about 
smoking, has also received criticism. However, tobacco industry doc-
uments themselves suggest the importance of influencing perceptions 
about smoking as a mechanism to recruit new smokers.51 The valid-
ity of the smoking susceptibility measure in particular has been ques-
tioned, despite evidence that this measure is a significant predictor 
of smoking behavior among never-smokers over a 4-year period.36 
Industry-funded reports have attempted to argue that the limitations 
associated with exposure and outcome measures used in this body of 
research render the evidence flawed. In fact, from an epidemiological 
perspective, the consistency of findings across different study designs 
and measures provides highly convincing evidence to support the 
association between POS tobacco promotion and smoking.

One industry-funded report criticizes the effect sizes that have 
been found,12 yet while these may be considered small to moderate, 
effects such as these accumulate to produce meaningful outcomes 
at a population level. Furthermore, it is plausible that the existing 
research may underestimate the true effect size, which may also 
account in part for some of the nonstatistically significant results. 
Studies may underestimate or fail to detect an association where the 
exposure to a risk factor is homogenous in a population, such as 
in the case of ubiquitous POS tobacco promotion.52 Other studies 
we reviewed are likely to have provided a conservative estimate of 
the true association, such as those by Henriksen et al.39 (differential 
loss to follow-up) and Burton et al.41 (exclusion of same-time-period 
impulse purchases). The use of unplanned purchasing as an outcome 
is likely to provide a conservative estimate of an association, since 
these purchases by their very nature are likely to be underreported. 
Several studies were conducted in jurisdictions with prohibitions on 
in-store tobacco advertising and promotion, other than POS dis-
plays, which suggests that stronger associations may be found in 
countries with more extensive retail tobacco advertising.

Criticisms have also been made both in terms of the lack of 
“real-world” research and the lack of randomized controlled trials. 
However, there is an emerging body of “real-world” research con-
ducted using EMA, diary-style and postpurchase interview proto-
cols, which provide valuable data. Studies using these more novel 
methods have produced data supporting the same conclusions as 
those arising from studies using more traditional methodologies. 
Randomized controlled trials may be an especially rigorous study 
design in terms of showing causal relationships, yet these would be 
extremely difficult to conduct in this area given that smoking out-
comes in two similar communities, which differ only in terms of POS 
marketing legislation would need to be compared, and retailers per-
suaded to take part in a study where they agreed to be assigned at 
random to having POS displays removed. These conditions would 
be difficult to meet, particularly as there will be a perception that 
participation could result in competitive disadvantage and reduced 
sales and income. However, the experimental study design by Kim 
et al.32 is as close to a randomized controlled trial as is feasible and 
provides good evidence that banning POS tobacco promotion may 
be associated with lower risk of tobacco purchasing among youth.
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Some limitations to the existing evidence should be noted. 
Studies carried out in jurisdictions with few or no restrictions on 
retail marketing of tobacco do not enable us to disentangle the inde-
pendent effect of the POS display on smoking outcomes from the 
overall effect of in-store tobacco promotion. The majority of exist-
ing research is cross-sectional, and further prospective studies are 
needed to strengthen the evidence of a causal association. Most of 
the studies controlled for a comprehensive range of confounding fac-
tors though, as with any observational research, it is possible that an 
uncontrolled confounding factor, such as greater access to tobacco 
retail outlets, may have impacted the results. More research on the 
relationship between POS promotion and quitting-related outcomes 
is needed. There is also a need for longer term evaluations of the 
impact of POS display bans, as no studies have yet been published 
examining outcomes beyond 12  months. Further research in this 
area will be invaluable for countries that have not yet implemented 
POS display bans. Three studies we reviewed consisted of qualita-
tive research, and in all qualitative studies, there is the potential 
for power relationships between researchers and participants to 
have affected participants’ expressed views. As a behavior that has 
become less socially desirable, participants may tend to attribute 
responsibility for their smoking toward environmental cues such as 
tobacco displays when discussing their opinions with an interviewer. 
Equally possible is the “third-person effect”53 in which participants 
tend to underestimate any influence of environmental factors on 
their own behavior while acknowledging that the same effects are 
likely to impact on others’ behavior. However, the importance of 
qualitative studies is in the detail they provide about possible mecha-
nisms underpinning a relationship between POS tobacco promotion 
and smoking, rather than evidence of an association.

In conclusion, the existing evidence supports a positive association 
between exposure to POS tobacco promotion and smoking. The evi-
dence supporting a causal association has increased, with a number of 
studies having demonstrated findings consistent with a dose–response 
relationship, a temporal sequence between exposure and outcome, a 
high level of consistency of results across different study methodolo-
gies, locations and the use of different measures, and some evidence of 
reversibility of the association. This review provides evidence that sup-
ports the continuation of POS tobacco display bans in those jurisdic-
tions where such legislation has been introduced and should encourage 
similar policies in jurisdictions still to implement a POS display ban.
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