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Abstract 

Background 
Tobacco point of sale retail displays are linked to increased smoking and greater 

susceptibility to smoking in children. Open tobacco displays have been banned in many 

countries and replaced with screened storage units. There has been no equivalent ban on 

displays of e-cigarettes, which are often placed alongside tobacco storage. This study aims 

to estimate the impact of exposure to e-cigarette retail displays on smoking susceptibility in 

children. 

Methods  
This study will recruit 1,000 participants (aged 13-17) to an online experiment using a 2x2 

between-subjects design, with two factors: i. E-cigarette retail display visibility (high vs low), 

and ii. Proportion of e-cigarette images (75% vs 25%). 

Participants will be randomised to one of four groups outlined below, each image set will 

comprise 12 images of retail displays, including either e-cigarettes or unrelated (control) 

products such as stationery. E-cigarette images will be based on a recent naturalistic 

observational study of e-cigarette displays in England (Brocklebank et al., 2019). 

Group 1: 9 images of high visibility e-cigarette displays; 3 images of control products  
Group 2: 3 images of high visibility e-cigarette displays; 9 images of control products  
Group 3: 9 images of low visibility e-cigarette displays; 3 images of control products 
Group 4: 3 images of low visibility e-cigarette displays; 9 images of control products 
  
Primary outcome: susceptibility to tobacco smoking, assessed using a three-item measure 

(Pierce, 1996).  

Secondary outcomes: susceptibility to using e-cigarettes and perceptions of smoking and 

vaping harm. 

Study context 
The results of this study will provide evidence for the potential impact of exposure to e-

cigarette retail displays on children’s smoking and vaping susceptibility and perception of 

harm, to inform policies on e-cigarette marketing. 

*Author for correspondence: Anna K M Blackwell, anna.blackwell@bristol.ac.uk   
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Background 
Tobacco point of sale retail displays, which are linked to increased smoking and greater 

susceptibility to smoking in children (MacKintosh, Moodie, & Hastings, 2011; Janine Paynter 

& Edwards, 2009; Robertson, McGee, Marsh, & Hoek, 2014), have been banned in many 

countries. Increasingly, they are being replaced with public-facing tobacco storage units, 

which are often positioned alongside tobacco signage and open displays of e-cigarettes. In 

2016, the European Union's Tobacco Product's Directive introduced new regulations for e-

cigarette retailers (MHRA, 2016), which included restrictions on marketing such as 

promotion through non-product imagery, endorsement or subjective descriptive language 

(Department of Health & Social Care, 2016). However, a similar ban on displays for e-

cigarettes was not introduced.  

A balanced approach to e-cigarette marketing is required that can promote their use as an 

aid to smoking cessation but avoid adverse impacts of exposure to children and adult non-

smokers; further research is required to inform such an approach (Best et al., 2016). As 

tobacco cigarette and e-cigarette manufacturers – often owned by the same companies – 

adapt to the new EU regulations, it is timely to determine whether the more permissive 

approach to e-cigarette displays could adversely impact upon youth smoking and thereby 

undermine the beneficial effects of the tobacco display ban (Dunlop et al., 2014; Edwards, 

Ajmal, Healey, & Hoek, 2017; Ford et al., 2019; Scheffels & Lavik, 2013). It is particularly 

important to understand the impact of e-cigarette display exposure among more deprived 

populations, given smoking is more than three times higher among 16-19 year olds in the 

most deprived quintile (54%) compared to the least deprived quintile (14%) in England (ASH, 

2019). 

The impact of tobacco and e-cigarette marketing has been studied using a range of designs 

including cross-sectional studies (Best et al., 2016; Hansen, Hanewinkel, & Morgenstern, 

2018; Henriksen et al., 2008; Loukas et al., 2019; MacKintosh et al., 2011; Stead et al., 

2016), cohort studies (Pasch et al., 2017), experimental studies (Dunbar, Martino, Setodji, & 

Shadel, 2018; Nonnemaker et al., 2016; Vasiljevic et al., 2018) and retail outlet exit surveys 

(Carter, Phan, & Mills, 2015; Clattenburg, Elf, & Apelberg, 2013; Hwang et al., 2018). These 

designs involve trade-offs between relevance – i.e. observational studies with ecological 

validity – and rigour – i.e. experimental studies supporting stronger causal inference 

regarding the impact of retail displays on smoking behaviour.  

Observational studies have indicated an association between awareness of e-cigarette retail 

displays, and other types of e-cigarette marketing, and vaping and smoking susceptibility 

and use among children, which are comparable to links between tobacco marketing and 

smoking (Best et al., 2016; Loukas et al., 2019; Papaleontiou, Agaku, & Filippidis, 2019; 

Pasch et al., 2017). However, there is a dearth of experimental evidence, which this study 

aims to address. 

Study objective 
The primary objective of this study is to estimate the impact of exposure to e-cigarette retail 

displays on smoking susceptibility in children (aged 13-17 years) in the UK. 

The secondary objectives are to estimate the impact of exposing children to e-cigarette retail 

displays on: 

i. vaping susceptibility  

ii. perceived harm of tobacco smoking and vaping 
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Hypothesis 
Children’s susceptibility to tobacco smoking is increased by exposure to high visibility e-

cigarette retail displays.  

Methods 

Study design 
This online study will use a 2x2 between-subjects design, with two factors: i. E-cigarette 

retail display visibility (high vs low), and ii. Proportion of e-cigarette images (75% vs 25%). 

Participants will be randomised to one of four groups outlined below, each shown one of four 

image sets comprising 12 images of retail displays, including either e-cigarettes or unrelated 

(control) products such as stationery. E-cigarette images will be based on a recent 

naturalistic observational study of e-cigarette displays in England (Brocklebank et al., 2019). 

Group 1: 9 images of high visibility e-cigarette displays; 3 images of control products  
Group 2: 3 images of high visibility e-cigarette displays; 9 images of control products  
Group 3: 9 images of low visibility e-cigarette displays; 3 images of control products 
Group 4: 3 images of low visibility e-cigarette displays; 9 images of control products 
  
Primary outcome: susceptibility to tobacco smoking (never smokers only), assessed using a 

three-item measure (Pierce, 1996). 

Secondary outcomes: susceptibility to using e-cigarettes (never vapers only) and 

perceptions of smoking and vaping harm. 

Study site 
The online study will be hosted on the Qualtrics online survey platform 

(http://www.qualtrics.com/). Participants will complete the study at home via a URL link sent 

to parents/carers.  

Participants and recruitment 
Participants will be recruited by a research agency (MRFGR – UK: https://mrfgr.com/). The 

agency will contact their existing (adult) panel members, who will be asked if they have 

children and, if so, their age. Those with children aged 13-17 will be provided with 

information about the study and invited to consent to their child taking part. If parental 

consent is given, parents will be asked to pass on the study task for their children to 

complete. The children will be given information about the study at the start of the online task 

and asked to provide assent to take part. Only participants who provide assent will continue 

to the study task. Debrief information will be provided at the end of the task. The research 

agency will receive automated confirmation of study completions and they will credit 

panellists’ accounts with points (which accumulate and can be redeemed for vouchers etc.) 

accordingly.  

Withdrawal of participants 

Participants (children aged 13-17) will be informed that all data collected will be anonymous, 

so that their parents/carers, or the research team will not be able to identify individual 

responses. Parents/carers will be made aware that this means it will not be possible to 

withdraw responses at a later date. 

Sample size determination 

The measure of smoking susceptibility (Pierce, 1996) has been shown to reliably predict 

future smoking behaviour: susceptible never smokers are twice as likely to become 

http://www.qualtrics.com/
https://mrfgr.com/
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established smokers compared to non-susceptible never smokers (OR 2.1, 95% CIs 1.6, 

2.7) (Choi, Gilpin, Farkas, & Pierce, 2001). This measure is commonly used in studies 

investigating the youth impact of tobacco and e-cigarette marketing (MacKintosh et al., 2011; 

Martino, Setodji, Dunbar, & Shadel, 2019; Pasch et al., 2017; J Paynter, Edwards, Schluter, 

& McDuff, 2009; Spanopoulos, Britton, McNeill, Ratschen, & Szatkowski, 2014; Vasiljevic et 

al., 2018). In Vasiljevic et al. (2018), 37.9% of children in the control group were susceptible. 

A pragmatic approach to sampling will be adopted for the present study to generate the most 

precise effect size estimate of exposure to e-cigarette retail displays within available 

resources, i.e., recruitment of children via their parent’s membership of a research agency 

panel (n=1,000 including all smoking and vaping experiences). 

For our primary outcome of smoking susceptibility, a sample size of 187 per group will 

provide us with 80% power for a logistic regression to detect an effect size of OR 1.8 or 

larger (i.e., between 38% and 52%, a 14% change) using a 2-sided test of a 2-group factor 

at an alpha level of 5%, for example. Therefore, a 2x2 design will require a sample size of 

748 (assuming approximately 25% of the 1,000 sample are excluded due to previous 

smoking) and will be able to estimate parameters with sufficient accuracy for planning future 

studies. 

Randomisation 
Participants will be randomly assigned to one of four groups using an algorithm within the 

Qualtrics online platform. 

Intervention 

In each of the four experimental conditions, participants will be shown one of four image sets 

comprising 12 images of retail displays. These will include images of either high or low 

visibility e-cigarette retail displays, which will make up a high (75%) or low (25%) proportion 

of the 12 images, and unrelated (control) products such as stationery: 

Group 1: 9 images of high visibility e-cigarette displays; 3 images of control products  
Group 2: 3 images of high visibility e-cigarette displays; 9 images of control products  
Group 3: 9 images of low visibility e-cigarette displays; 3 images of control products 
Group 4: 3 images of low visibility e-cigarette displays; 9 images of control products 
 
E-cigarette visibility will be based on examples of retail displays with high (4-5) or low (1-2) 

conspicuousness scores in a recent naturalistic observational study (Brocklebank et al., 

2019). High visibility displays may be large, include many e-cigarette and related product 

options, and colourful packages or signage; whereas, low visibility displays may be small, 

located lower down behind the counter and offer few options.  

Measures 

Primary outcome measure 
Smoking susceptibility will be assessed among never smokers only (i.e., not experimented 

with smoking) using an established measure with three questions (total score 0 to 3, not 

susceptible = 0, susceptible = ≥1) (Pierce, 1996):  

1. "Do you think that you will try a cigarette soon?" (yes = 1, no = 0)  

2. "If one of your best friends were to offer you a cigarette, would you smoke it?" 

(definitely not = 0, probably not = 1, probably yes = 1, definitely yes = 1) 

3. "Do you think you will be smoking cigarettes 1 year from now?" (definitely not = 0, 

probably not = 1, probably yes = 1, definitely yes = 1)  
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Secondary outcome measures 
Vaping susceptibility will be assessed among never vapers only (adapted from smoking 

susceptibility measure) (total score 0 to 3, not susceptible = 0, susceptible = ≥1): 

1. "Do you think that you will try an e-cigarette (vape) soon?" (yes = 1, no = 0)  

2. "If one of your best friends were to offer you an e-cigarette (vape), would you use it?" 

(definitely not = 0, probably not = 1, probably yes = 1, definitely yes = 1) 

3. "Do you think you will be using e-cigarettes (vaping) 1 year from now?" (definitely not 

= 0, probably not = 1, probably yes = 1, definitely yes = 1)  

Perception of harm of tobacco smoking (also adapted for vaping harms) (total score 1 to 5):  

1. “How dangerous do you think it is to smoke one or two cigarettes occasionally?” 

(rated on a five-point scale, 1=not very dangerous to 5=very dangerous)(Vasiljevic et 

al., 2018; Wakefield, Germain, Durkin, & Henriksen, 2006) 

Other measures 
Smoking and vaping experience: 

• Smoking experimentation (also adapted for vaping): "Have you ever smoked a 

cigarette?" and "Have you ever tried or experimented with cigarette smoking, even a 

few puffs?" (2 x negative = never smoker). “Have you smoked 100 cigarettes or more 

in your lifetime?” (additional questions if ≥1 positive response) (Pierce, 1996) 

Store visit frequency (based on two major retailers of tobacco, a. supermarkets, b. 

convenience stores (Brocklebank et al., 2019): 

• “How often do you visit: a. the supermarket (e.g., Tesco, Asda or Sainsbury’s); b. a 
convenience store (e.g., Spar, McColl’s, Costcutter, or other local corner 
shop/newsagent)?” (never, less than once a month, a few times a month, once a 
week, a few times a week, most days of the week, every day of the week); adapted 
from Edwards, Ajmal, Healey and Hoek (2017) 

• Due to Covid-19, students will also be asked: “Has this changed because of Covid-
19?" (Yes, I visit [supermarkets/convenience stores] less than I did before Covid-19; 
Yes, I visit [supermarkets/convenience stores] more than I did before Covid-19; No, I 
visit [supermarkets/convenience stores] the same number of times as I did before 
Covid-19) 

 
Filler questions: these will be included on interest in other products (e.g., sweet and savoury 

snacks, fizzy drinks and energy drinks). 

Free and cued recall: recall of products shown in images (including e-cigarettes and e-

liquids, control products), as well as unshown products, will be measured to assess 

participants’ attention.  

Free-text comments: participants will be given an option to record their views on the impact 

of retail displays on their interest in trying and buying products. 

Demographic characteristics:  

• Age in years 

• Sex: male, female, other, prefer not to say 

• Ethnicity (ONS, 2015) (White: 1. English / Welsh / Scottish / Northern Irish / British, 2. 

Irish, 3. Gypsy or Irish Traveller, 4. Any other White background, please describe; 

Mixed / Multiple ethnic groups: 5. White and Black Caribbean, 6. White and Black 
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African, 7. White and Asian, 8. Any other Mixed / Multiple ethnic background, please 

describe; Asian / Asian British: 9. Indian, 10. Pakistani, 11. Bangladeshi, 12. 

Chinese, 13. Any other Asian background, please describe; Black / African / 

Caribbean / Black British: 14. African, 15. Caribbean, 16. Any other Black / African / 

Caribbean background, please describe; Other ethnic group: 17. Arab; 18. Any other 

ethnic group, please describe) 

Procedure 

Parents/carers who consent to their child taking part in the study will be asked to pass the 

study over to their child to complete. They will be asked to allow their child to complete the 

study without others present to encourage honest responses.  

At the start of the study, participants will be given information about what it involves; they will 

be told that the study is about interest in products available in supermarkets and 

convenience stores, including snacks, drinks and cigarettes and e-cigarettes. Participants 

will be asked to confirm their assent to continue via an online assent form. Participant will be 

randomised to one of the four image sets by the Qualtrics platform. They will be shown 12 

images, followed by a series of questions, including free then cued recall, the measures of 

smoking and vaping susceptibility, perceptions of harm, previous smoking and vaping 

experience, demographics, as well as filler questions. To encourage participants to engage 

with the images they will be asked to record an item from each image and told that their 

memory will be tested at the end of the study, which could include any of the products shown 

in the images. At the end of the study, debrief information will be provided for participants 

and their parents/carers, providing further details and the study rationale. 

Statistical plan 

Primary objective 
For the primary outcome, a contingency table will summarise the data and a 2 x 2 logistic 

regression will be used to assess children’s smoking susceptibility (smoking susceptibility 

score ≥1), when e-cigarette retail display visibility is high (vs. low), and when the proportion 

of e-cigarette images is 75% (vs. 25%).  

Secondary objectives 
i. Vaping susceptibility: A contingency table will summarise the data and a 2 x 2 

logistic regression will be used to assess children’s vaping susceptibility (vaping 

susceptibility score ≥1), when e-cigarette retail display visibility is high (vs. low), 

and when the proportion of e-cigarette images is 75% (vs. 25%).  

 

ii. Perception of harm of tobacco smoking: A 2 x 2 GLM (general linear model) will 

be used to assess differences in the perception of harm of tobacco smoking 

score when e-cigarette retail display visibility is high (vs. low), and when 

proportion of e-cigarette image is 75% (vs. 25%). This will be repeated for the 

perception of vaping harm score. 

For all logistic regression models, the two main effects of e-cigarette retail display visibility 

(high vs. low) and proportion of e-cigarette image (75% vs. 25%) will be reported as an odds 

ratio (OR) with 95% CI, along with an associated p-value. For the GLM the two main effects 

will be reported as a mean difference with 95% CI, along with an associated p-value. 

The initial models will include these two main effects, and the interaction between them. 

Unless the interaction term attains evidence of a high degree of statistical significance (p < 
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0.01), it will be dropped in favour of a single model which includes only the two main effects, 

which will then be estimated with greater precision. 

Study context 

The results of this study will provide evidence for the potential impact of exposure to e-

cigarette retail displays on children’s smoking and vaping susceptibility, and perception of 

harm, to inform policies on e-cigarette marketing. 

Research governance  
In the UK, research will adhere to the Wellcome Trust Policy on Good Research Practice 

and the UK Policy Framework for Health and Social Care Research. Researchers also follow 

the principles laid out in the UK concordat to support research integrity. 

Ethical considerations and informed consent 

Ethics approval has been obtained from the Faculty of Science Research Ethics Committee 

at the University of Bristol (ethics approval code: 260320102302). Participants, and their 

parents/carers, will receive information before the start of the study and have sufficient time to 

read the information. Consent will then be sought from parents/carers and assent will be 

obtained from participants. Participants will be informed that their responses will be 

anonymous; parents/carers will be informed that it will not be possible to withdraw data at a 

later date as responses will be anonymous and not linked to any personal information.  

Sponsorship 
The University of Bristol will sponsor this study.  

Safety 

As this study will take place during a typical classroom setting, we do not foresee any risks to 

participants. The University of Bristol holds appropriate liability insurance for research studies 

involving human participants.  

If required further information can be found at the link below: 
http://www.bristol.ac.uk/secretary/insurance/liability-insurance/   

Data management  
All aspects of the General Data Protection Regulation, Data Protection Act 2018 and the 

Freedom of Information Act 2000 will be adhered to. All personal data will be treated as 

confidential. 

Participant Identifiable Data (PID) 

No identifiable information will be collected from participants. 

Anonymised study data  

All study data will be anonymous and organised using a unique numeric identifier. Study data 

will be stored on an encrypted cloud server after completion. The data may only be accessed 

via a secure website which requires log-in credentials. Only study personnel will have access 

to these data.  

Data sharing 

Anonymous study data may be shared with collaborators for the purposes of analysis and 

results interpretation under appropriate collaboration agreements. 

https://wellcome.ac.uk/funding/managing-grant/policy-good-research-practice
https://www.medschl.cam.ac.uk/wp-content/uploads/2014/02/uk-policy-framework-health-social-care-research.pdf
http://www.universitiesuk.ac.uk/highereducation/Pages/Theconcordattosupportresearchintegrity.aspx#.UvOwgEJ_vnA
http://www.bristol.ac.uk/secretary/insurance/liability-insurance/
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Long-term data archiving 

At the end of the study, electronic study data (including finalised data sheet) will be transferred 

to a designated University of Bristol Research Data Storage Facility for long-term archiving. 

Study data will be kept for a minimum of 20 years.  

Open data 

At the appropriate time the data sheet will be locked and made open using the University of 

Bristol Research Data Repository and / or Open Science Framework. 

Revoked data  

Participants will not provide their name and as participants are not aware of their unique ID 

number, researchers will have no way to connect them with their data to revoke it. Participants 

and their parents/carers will be informed of this before taking part in the study.  

Quality control and quality assurance  
The investigators will be responsible for data quality. Data will be examined prior to analysis 

to check that participants are answering correctly, e.g. by not giving the same answer 

repeatedly.  

Publication policy 
The findings from this research study may be published in an appropriate scientific journal 

(and made available open access), and/or presented at an appropriate meeting. Study data 

will be collected and held by the study investigators. The data will be made available for 

sharing via a University of Bristol online data repository and / or Open Science Framework. 

Study Personnel 
Anna K M Blackwell 
School of Psychological Science  
12a Priory Rd 
Bristol, BS8 1TU 
Tel: +44 (0)117 928 8011 
Email: anna.blackwell@bristol.ac.uk  
 
Laura A Brocklebank 
School of Psychological Science  
12a Priory Rd 
Bristol, BS8 1TU 
Tel: +44 (0)117 928 8011 
Email: laura.brocklebank@bristol.ac.uk  
 
Katie De-loyde 
School of Psychological Science  
12a Priory Rd 
Bristol, BS8 1TU 
Tel: +44 (0)117 928 8449 
Email: kd16662@bristol.ac.uk  
 
Richard Morris 
Canynge Hall, 
39 Whatley Road 
Bristol BS8 2PS 
Tel: +44 (0) 117 331 3935 

mailto:anna.blackwell@bristol.ac.uk
mailto:laura.brocklebank@bristol.ac.uk
mailto:kd16662@bristol.ac.uk
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Email: richard.morris@bristol.ac.uk 
 
Mark Pilling 
Behaviour and Health Research Unit 
University of Cambridge 
Institute of Public Health 
Cambridge CB2 0SR  
Email: mark.pilling@medschl.cam.ac.uk   
  
Theresa M Marteau 
Behaviour and Health Research Unit 
University of Cambridge 
Institute of Public Health 
Cambridge CB2 0SR 
Email: tm388@cam.ac.uk  
 
Marcus R Munafò 
School of Psychological Science  
12a Priory Rd 
Bristol, BS8 1TU 
Tel: +44 (0)117 954 6841 
Email: marcus.munafo@bristol.ac.uk  
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