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Abstract

 Objective—To examine the association between recalled exposure to point-of-sale (POS) 

cigarette marketing (ie, pack displays, advertisements and promotions such as discounts) and 

reported cravings to smoke while visiting a store.

 Methods—Data were collected using a telephone survey of a cross-sectional sample of 999 

adult smokers in Omaha, Nebraska. Recalled exposure to POS cigarette marketing was measured 

by asking respondents about noticing (a) pack displays, (b) advertisements and (c) promotions in 

store in their neighbourhood. A 3-item scale indicating the frequency of experiencing cravings to 

smoke in locations where cigarettes are sold was created by asking respondents: (1) “feel a craving 

for a cigarette?” (2) “feel like nothing would be better than smoking a cigarette?” and (3) “feel like 

all you want is a cigarette?” The association between recalled exposure to POS cigarette marketing 

and cravings was estimated using ordinary least squares linear regression models, controlling for 
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nicotine dependence, gender, age, race/ethnicity, income, education, frequency of visiting stores in 

one’s neighbourhood and method of recruitment into the study.

 Results—Recalled exposure to POS cigarette displays (p<0.001) and advertisements 

(p=0.002), but not promotions (p=0.06), was associated with more frequent cravings to smoke.

 Conclusions—Recalled exposure to POS cigarette marketing is associated with cravings to 

smoke as predicted by laboratory studies on the effects of smoking cues on cigarette craving. 

Policies that reduce or eliminate POS cigarette marketing could reduce cigarette cravings and 

might attenuate impulse buying of cigarettes.

 INTRODUCTION

Tobacco products are one of the most heavily marketed products in the USA.1 In the wake of 

the 1998 Master Settlement Agreement (MSA), which imposed significant prohibitions on 

tobacco marketing such as banning outdoor advertising, the tobacco industry has 

increasingly focused its marketing activities at the point-of-sale (POS).2–4 In 2011, the 

tobacco industry spent $8.4 billion on cigarette marketing and 89% of this expenditure was 

made at the POS5 in three marketing areas of (a) product displays, (b) advertisements and (c) 

promotional and price incentives to consumers.36

Cigarette marketing may act as a cue to smoke and prompt a craving to smoke. According to 

the ‘withdrawal model’ of craving and addiction, individuals consume drugs to relieve 

withdrawal-related discomforts and craving occurs to escape such aversive states.7–10 

Initially, the lack of drugs provokes a withdrawal symptom. Later, cues (such as cigarette 

pack displays or images used in POS marketing) become conditioned stimuli to the 

withdrawal-related discomforts and as such can create cravings for the drug, which in turn 

can lead to drug use.

The effect of POS cigarette marketing on a craving to smoke has received scant attention. 

Kim et al used a sample of 1216 current smokers and recent quitters to conduct a laboratory 

experiment to examine the effect of having an open display versus an enclosed display of 

cigarette packs on cravings to smoke in a virtual store. The results of the study indicated that 

exposure to an enclosed display resulted in a lower level of self-rated cravings.11 In a 

different laboratory experimental study, Carter et al12 examined the effect of smoking 

imagery on cravings to smoke. They used a sample of 63 smokers and measured self-

reported cravings following exposure to various smoking-related photos, including a photo 

of eight cigarette packs. This photo elicited a higher craving response than a neutral photo 

with no cigarette imagery. In this study, the stimuli did not include a full POS cigarette 

display in a retail store, which may have a greater impact on craving than a photo of a small 

number of packs as an isolated group.13 To the best of our knowledge, the only other study 

on the effect of POS cigarette displays on cravings is a qualitative study by Hoek et al14 who 

conducted semistructured in-depth interviews with 20 participants. The participants had 

attempted to quit smoking in the previous 6 months and at the time of the interview, 12 were 

still smoke-free. The analysis of interview data suggested that seeing cigarette displays 

reminds quitters of smoking and its perceived benefits, and as such promotes cravings. For 

example, one respondent said: “It (tobacco displays) did make me long for a smoke when I 
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saw them. … It made me think, gosh, look what I’m missing out on.” Another respondent 

said: “There’s a connection made … between seeing the packet, and knowing what the 

packet feels like, and then you can start by getting warmed up about opening the packet and 

smelling the cigarettes and lighting one up …”

These studies have two shortcomings. First, they only examine one type of cigarette POS 

marketing, namely cigarette pack displays. The effects of cigarette advertisements and 

promotions on cravings have never been addressed. Second, except the small qualitative 

study by Hoek et al,14 there are no observational studies about POS cigarette marketing and 

cravings to smoke. To address these shortcomings, our aim was to assess the association of 

cravings to smoke with recalled exposure to POS cigarette pack displays, advertisements and 

promotions using a cross-sectional population-based sample of current smokers in Omaha, 

Nebraska, USA.

 METHODS

 Sample

A total of 999 adult respondents were recruited in Omaha, Nebraska, USA using random 

digit dialling (45.5%) and placement of local advertisements (54.5%) in places such as the 

major daily newspaper and Craigslist to recruit volunteers, in 2014. The response rate for 

random digit dialling was 22.4%. All data were collected using telephone interviews that 

took an average of 20 min. Those included in the study spoke English, were 18 years of age 

or older, had smoked more than 100 cigarettes in their life, and smoked five or more 

cigarettes a day at the time of the recruitment. Those who responded ‘never’ (0.0058%) to 

the following question were excluded from the study: “How often do you visit the stores in 

the neighbourhood where you live? By stores, we mean such places as convenience stores, 

gas stations, grocery stores, supermarkets, drug stores, liquor stores and tobacco stores. 

(never/sometimes/frequently/always)”. Ethics approval for the project was obtained from the 

University of Nebraska Medical Center Institutional Review Board.

While the study sample was not a probability sample and its representativeness is suspect, its 

sociodemographic distribution was similar to the subsample of smokers in the centre city of 

Nebraska Metropolitan Statistical Area in the Behavioural Risk Factor Surveillance System 

(BRFSS).15 For example, the gender distribution in our sample and BRFSS was identical. 

The mean age was 47.8 years in our sample and 53 years in BRFSS. The percentage of 

respondents with a high school diploma or a lower level of education was 49.9 in our sample 

and 46.3 in BRFSS.

 Measurement

 Outcome—To measure the craving to smoke, we asked respondents the following three 

questions: “When you are in a store in your neighbourhood that sells tobacco products, how 

often do you (1) feel a craving for a cigarette? (2) feel like nothing would be better than 

smoking a cigarette? (3) feel like all you want is a cigarette? (1=never, 2=rarely, 

3=sometimes, 4=often, 5=always)”.16–19 We summed the responses to these questions to 
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create a scale with a range of scores from 3 to 15, with higher scores representing a higher 

level of craving to smoke (Cronbach’s α=0.77).

 Main covariate—recalled exposure to POS cigarette marketing—Respondents 

who reported visiting stores that sold tobacco were asked three questions about the types of 

POS marketing they recalled seeing: “When you are in a store in your neighbourhood, how 

often do you notice tobacco ads?”; “When you are in a store in your neighbourhood, how 

often do you notice tobacco promotions such as special prices, multipack discounts, or free 

gifts with purchase of cigarettes?”; and “When you are in a store in your neighbourhood, 

how often do you notice cigarette pack displays?” Possible responses to each question were: 

1=never, 2=rarely, 3=sometimes, 4=often, 5=always. These questions were adapted from our 

previous studies on POS tobacco product marketing.2021

 Covariates—Other covariates that were included in the analyses were nicotine 

dependence, gender, age, race/ethnicity, household income, education, frequency of visiting 

stores and method of recruitment (random digit dialling vs other). Nicotine dependence was 

measured using the Heaviness of Smoking Index (HSI).2223 HSI scores range from 0 to 6 

and were calculated by summing the points for time to first cigarette after waking and 

number of cigarettes smoked per day. Time to first cigarette is scored as follows: <5 min=3 

points; 6–30 min=2 points; 31–60 min=1 point; and >60 min=0 point. Number of cigarettes 

smoked per day is scored as follows: 1–10=0 points; 11–20=1 point; 21–30=2 points; and 

>31=3 points. Higher HSI scores indicate higher nicotine dependence. Age was categorised 

into four groups: 18–24, 25–39, 40–54, and 55 and older. Race was categorised as non-

Hispanic White, non-Hispanic Black, Hispanic and other. Education was categorised on the 

basis of highest grade or year of school completed as follows: less than high school, high 

school graduate, some college and college graduate and higher. Method of recruitment was 

dichotomised into random digit dialling versus other.

 Statistical analysis

In all analyses, we omitted observations that had a missing value for any of the analysis 

variables. This constituted 5% of the total sample; only 0.6% of responses for the outcome 

variable, that is, craving to smoke, were missing. The analysis sample size was 947. We used 

ordinary least squares (OLS) regressions to model the effect of POS marketing and other 

covariates on cravings to smoke. We checked for the normality of residuals, linearity, 

multicollinearity and heteroscedasticity and found no violation of OLS assumptions.

 RESULTS

Table 1 shows the characteristics of the sample. The scale of cravings to smoke had a mean 

of 8.5 (range: 3–15). The mean of exposure to POS marketing was 3.1 for displays (range: 

1–5), 2.8 for advertisements (range: 1–5) and 3.1 for promotions (range: 1–5). The mean 

level of HSI was 3.3. The percentage of men was 57.4. The percentages of respondents who 

were 18– 24, 25–39, 40–45 and over 55 years old were 7.9, 21, 36.8 and 34.3, respectively. 

Respondents who were non-Hispanic White comprised 66.1% of the sample. Mean income 

was about $31 000 and 50% of the sample had finished high school or had a lower level of 
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education. The percentage of respondents who visited the stores in their neighbourhoods 

sometimes, frequently or always was 11.7, 36.6 and 51.6, respectively.

Table 2 shows the unadjusted and adjusted effects of recalled exposure to POS cigarette 

marketing on cravings to smoke. Unadjusted results indicated overwhelming evidence that 

POS displays (p<0.001), advertisements (p<0.001) and promotions (p<0.001) had an effect 

on cravings to smoke. After adjusting for all covariates, while there was very little evidence 

of an effect of POS promotions (p=0.06), the data provided strong evidence for an effect of 

POS displays (p<0.001) and advertisements (p=0.002). A 1 unit increase in exposure to POS 

displays and advertisements was associated with an increase of 0.33 and 0.22 unit in the 

scale of cravings to smoke, respectively. Higher HSI, lower age, lower income, lower level 

of education and higher frequency of visiting stores in one’s neighbourhood were associated 

with a higher frequency of experiencing cravings to smoke. Males compared to females and 

respondents who were recruited through random digit dialling compared to others reported a 

lower frequency of experiencing cravings to smoke.

 DISCUSSION

In this population-based cross-sectional study of adult smokers, we examined the association 

between recalled exposure to POS and reported frequency of cravings to smoke. We found 

that POS displays and advertisements were associated with cravings to smoke. Our results 

are consistent with laboratory studies that have demonstrated in controlled settings that 

exposure to smoking cues, such as cigarette pack displays or images of cigarette packs, 

increases cravings to smoke.111224–26 Noticing POS promotions alone was not associated 

with cravings to smoke. This might be due to the fact that most POS promotions are telling 

consumers about the price of a brand, rather than emphasising the imagery of smoking. This 

might also be because the measurement of POS promotions was less precise as compared to 

POS displays and advertisement. It may be that many respondents did not understand what 

was meant by ‘special prices’ or did not provide a reliable answer to the question about 

noticing “free gifts with purchase of cigarettes” because such gifts are currently rare in 

stores.

We note six weaknesses of the study. First, owing to its cross-sectional nature, the results 

cannot be used to establish causality. While it is plausible that noticing POS cigarette 

marketing can promote cravings to smoke, it is also possible that a person who is 

experiencing nicotine withdrawal symptoms and thus has cravings for a cigarette would be 

more likely to also notice the presence of cigarette marketing. This possibility is supported 

by the finding in our study that those with high nicotine dependence, that is, high HSI, and 

higher frequency of visits to the stores reported higher exposure to POS marketing and 

higher cravings. Furthermore, it may be the case that smokers who experience cravings to 

smoke are more likely to overstate exposure to POS marketing. Second, the study relied on 

recalled exposure to POS marketing instead of the ‘actual’ amount of POS marketing in 

stores in a smoker’s neighbourhood. Examining the actual marketing amount is important 

because conscious recognition of marketing is not the only influence on consumer choices 

and purchasing behaviours; environmental influences that are not consciously perceived by 

the consumer can lead to decision processes that take place entirely outside of 
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awareness.27–30 A further issue regarding recall bias in this study is that we assumed that 

respondents were capable of recalling specific types of marketing (ie, advertising, product 

displays and promotion) with which they may not have been familiar. Additionally, since we 

did not give respondents a time frame of reference for answering questions about exposure 

to POS marketing, they might have reported their cumulative exposure over a long period of 

time. Third, self-representational concerns might have motivated respondents to adjust their 

reported cravings so that they correspond with their reported POS marketing exposure. This 

is especially important if respondents had guessed during the interview that we were 

hypothesising an association between POS marketing and cravings to smoke. Fourth, the 

extent to which survey questions about POS marketing exposure could have acted as a cue 

and elicited cravings to smoke would affect the validity of the findings of this research. 

Fifth, since the sample was from a Midwestern city in the USA, the results may not be 

generalisable to other regions. Sixth, while in our multivariable analysis we controlled for 

several important predictors of cravings to smoke, there may be residual confounding due to 

factors such as the primary purpose of visiting the neighbourhood stores or triggers of 

cravings such as observing someone else smoke before entering a store.

Despite these limitations, the findings from this study support the conclusion that POS 

marketing can stimulate cravings to smoke.111224–26 To the extent that craving to smoke 

while visiting a store can lead to unplanned purchase of cigarettes, increased consumption of 

cigarettes and/or relapse among former smokers,14 these findings lend support to efforts to 

limit POS marketing of tobacco products as some countries such as Australia, Canada, 

Norway and Ireland have done.

 Acknowledgments

Funding This work was funded through the National Institute of Health Grant # R01CA166156.

REFERENCES

1. American Lung Association. Tobacco Industry Marketing. 2014 [accessed 4 Jan 2015] http://
www.lung.org/stop-smoking/about-smoking/facts-figures/tobacco-industry-marketing.html. 

2. Wakefield M, Terry-McElrath Y, Chaloupka F, et al. Tobacco industry marketing at point of 
purchase after the 1998 MSA billboard advertising ban. Am J Public Health. 2002; 92:937–940. 
[PubMed: 12036782] 

3. Lavack A, Toth G. Tobacco point-of-purchase promotion: examining tobacco industry documents. 
Tob Control. 2006; 15:377–384. [PubMed: 16998172] 

4. Loomis B, Farrelly M, Mann N. The association of retail promotions for cigarettes with the Master 
Settlement Agreement, tobacco control programmes and cigarette excise taxes. Tob Control. 2006; 
15:458–463. [PubMed: 17130375] 

5. Federal Trade Commission. [accessed 20 Jan 2015] Federal Trade Commission cigarette report for 
2011. 2013. https://www.ftc.gov/reports/federal-trade-commission-cigarette-report-2011

6. Bloom PN. Role of slotting fees and trade promotions in shaping how tobacco is marketed in retail 
stores. Tob Control. 2001; 10:340–344. [PubMed: 11740025] 

7. Wikler, A. Conditioning processes in opioid dependence and in relapse. Opioid dependence: 
mechanisms and treatment. New York: Plenum Press; 1980. 

8. O’Brien MS, Burdsal CA, Molgaard CA. Further development of an Australian-based measure of 
social capital in a US sample. Soc Sci Med. 2004; 59:1207–1217. [PubMed: 15210092] 

Siahpush et al. Page 6

Tob Control. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.lung.org/stop-smoking/about-smoking/facts-figures/tobacco-industry-marketing.html
http://www.lung.org/stop-smoking/about-smoking/facts-figures/tobacco-industry-marketing.html
https://www.ftc.gov/reports/federal-trade-commission-cigarette-report-2011


9. Drummond DC. What does cue-reactivity have to offer clinical research? Addiction. 2000; 95:129–
144.

10. Drummond DC, Cooper T, Glautier SP. Conditioned learning in alcohol dependence: implications 
for cue exposure treatment. Br J Addict. 1990; 85:725–743. [PubMed: 2198966] 

11. Kim AE, Nonnemaker JM, Loomis BR, et al. Influence of point-of-sale tobacco displays and 
graphic health warning signs on adults: evidence from a virtual store experimental study. Am J 
Public Health. 2014; 104:888–895. [PubMed: 24625149] 

12. Carter BL, Robinson JD, Lam CY, et al. A psychometric evaluation of cigarette stimuli used in a 
cue reactivity study. Nicotine Tob Res. 2006; 8:361–369. [PubMed: 16801294] 

13. Paynter J, Edwards R. The impact of tobacco promotion at the point of sale: a systematic review. 
Nicotine Tob Res. 2009; 11:25–35. [PubMed: 19246438] 

14. Hoek J, Gifford H, Pirikahu G, et al. How do tobacco retail displays affect cessation attempts? 
Findings from a qualitative study. Tob Control. 2010; 19:334–337. [PubMed: 20671091] 

15. Centers for Disease Control and Prevention (CDC). [accessed 5 Jan 2015] SMART: BRFSS city 
and county data. 2013. http://apps.nccd.cdc.gov/BRFSS-SMART/

16. Lochbuehler K, Engels RCME, Scholte RHJ. Influence of smoking cues in movies on craving 
among smokers. Addiction. 2009; 104:2102–2109. [PubMed: 19804459] 

17. Perkins KA, Jacobs L, Ciccocioppo M, et al. The influence of instructions and nicotine dose on the 
subjective and reinforcing effects of smoking. Exp Clin Psychopharmacol. 2004; 12:91. [PubMed: 
15122953] 

18. Conklin CA, Robin N, Perkins KA, et al. Proximal versus distal cues to smoke: the effects of 
environments on smokers’ cue-reactivity. Exp Clin Psychopharmacol. 2008; 16:207. [PubMed: 
18540780] 

19. Warthen MW, Tiffany ST. Evaluation of cue reactivity in the natural environment of smokers using 
ecological momentary assessment. Exp Clin Psychopharmacol. 2009; 17:70. [PubMed: 19331483] 

20. Germain D, McCarthy M, Wakefield M. Smoker sensitivity to retail tobacco displays and quitting: 
a cohort study. Addiction. 2010; 105:159–163. [PubMed: 19804457] 

21. Wakefield M, Germain D, Henriksen L. The effect of retail cigarette pack displays on impulse 
purchase. Addiction. 2008; 103:322–328. [PubMed: 18042190] 

22. Kozlowski L, Porter CQ, Orleans CT, et al. Predicting smoking cessation with self-reported 
measures of nicotine dependence: FTQ, FTND, and HSI. Drug Alcohol Depend. 1994; 34:211–
216. [PubMed: 8033758] 

23. Heatherton TF, Kozlowski L, Frecker RC, et al. Measuring the heaviness of smoking: using self-
reported time to the first cigarette of the day and number of cigarettes smoked per day. Br J Addict. 
1989; 84:791–799. [PubMed: 2758152] 

24. McClernon FJ, Hiott FB, Huettel SA, et al. Abstinence-induced changes in self-report craving 
correlate with event-related FMRI responses to smoking cues. Neuropsychopharmacology. 2005; 
30:1940–1947. [PubMed: 15920499] 

25. McBride D, Barrett SP, Kelly JT, et al. Effects of expectancy and abstinence on the neural response 
to smoking cues in cigarette smokers: an fMRI study. Neuropsychopharmacology. 2006; 31:2728–
2738. [PubMed: 16598192] 

26. Baumann SB, Sayette MA. Smoking cues in a virtual world provoke craving in cigarette smokers. 
Psychol Addict Behav. 2006; 20:484. [PubMed: 17176184] 

27. Dijksterhuis A, Smith PK, van Baaren RB, et al. The unconscious consumer: effects of 
environment on consumer behavior. J Consum Psychol. 2005; 15:193–202.

28. Fitzsimons GJ, Hutchinson JW, Williams P, et al. Non-conscious influences on consumer choice. 
Mark Lett. 2002; 13:269–279.

29. Bargh J. Losing consciousness: automatic influences on consumer judgment, behavior, and 
motivation. J Consum Res. 2002; 29:280–285.

30. Ferraro R, Bettman JR, Chartrand TL. The power of strangers: the effect of incidental consumer 
brand encounters on brand choice. J Consum Res. 2009; 35:729–741.

Siahpush et al. Page 7

Tob Control. Author manuscript; available in PMC 2017 July 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://apps.nccd.cdc.gov/BRFSS-SMART/


What this paper adds

Previous studies suggest that exposure to point-of-sale (POS) tobacco marketing may 

stimulate cravings to smoke. These studies have two shortcomings. First, they only 

examine one type of cigarette POS marketing, namely cigarette pack displays. The effect 

of cigarette advertisements and promotions has never been addressed. Second, except a 

small qualitative study, there are no observational studies about POS cigarette marketing 

and cravings to smoke. To address these shortcomings, our aim was to assess the 

association of cravings to smoke with recalled exposure to POS cigarette pack displays, 

advertisements and promotions using a cross-sectional population-based sample of 

current smokers in Omaha, Nebraska USA. We found that POS displays and 

advertisements, but not promotions, have an association with cravings to smoke.
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Table 1

Sample characteristics of current smokers 18 years and older in Omaha, Nebraska USA (n=947)

Variables % or Mean (range)

Craving 8.5 (3–15)

POS marketing

  Displays 3.1 (1–5)

  Ads 2.8 (1–5)

  Promotions 3.1 (1–5)

HSI 3.3 (1–6)

Sex

  Male 57.4

  Female 42.6

Age

  18–24 7.9

  25–39 21

  40–54 36.8

  55+ 34.3

Race/ethnicity

  Non-Hispanic White 66.1

  Non-Hispanic Black 24

  Hispanic 3.1

  Other 6.9

Income ($1000) 31 (5–75)

Education

  Less than high school 10.2

  High school graduate 39.8

  Some college 36.8

  College graduate 13.2

Frequency of visits to stores

  Sometimes 11.7

  Frequently 36.6

  Always 51.6

Method of recruitment

  Random digit dialling 45.5

  Other 54.5

HSI, Heaviness of Smoking Index; POS, the point-of-sale.
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Table 2

Regression of craving to smoke on cigarette POS marketing (displays, advertisements and promotions) and 

other covariates (n=947)

Unadjusted β̂ p Value Adjusted* β̂ p Value

POS

  Displays 0.60 <0.001 0.33 <0.001

POS

  Ads 0.63 <0.001 0.22 0.002

POS

  Promotions 0.49 <0.001 0.14 0.06

HSI 0.38 <0.001 0.44 <0.001

Sex <0.001 0.011

  Male −0.50 −0.47

  Female 0 0

Age <0.001 <0.001

  18–24 0 0

  25–39 −0.76 −0.58

  40–54 −1.18 −0.68

  55+ −2.48 −1.36

Race/ethnicity <0.001 0.219

  Non-Hispanic White 0 0

  Non-Hispanic Black 0.89 0.02

  Hispanic 1.87 0.75

  Other 0.92 0.59

Income ($1000) −0.03 <0.001 −0.01 0.005

Education <0.001 0.003

  Less than high school 0 0

  High school graduate −0.9 −0.54

  Some college −1.54 −0.98

  College graduate −2.7 −1.28

Frequency of visits to store <0.001 <0.001

  Sometimes 0 0

  Frequently 1.5 0.81

  Always 1.91 0.91

Method of recruitment <0.001 <0.001

  Random digit dialling −1.66 −0.56

  Other 0 0

R̄2 0.22

*
Adjusted for the effect of all covariates.

HSI, Heaviness of Smoking Index; POS, the point-of-sale.
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