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STUDY PROTOCOL
E-cigarette and smoking paraphernalia point of sale (POS) displays: an observational study in England
Laura A Brocklebank*, Anna KM Blackwell, Theresa M Marteau, Katie De-loyde, Richard W Morris, Marcus R Munafò

Abstract
Background
Point of sale (POS) displays of tobacco products are now prohibited in the UK. However, displays of e-cigarettes and smoking paraphernalia – e.g., cigarette lighters – are often located alongside cabinets holding tobacco products. The nature and prevalence of these displays is currently unknown. 
Aim
The aim of this naturalistic observational study is to describe the nature and prevalence of e-cigarettes and smoking paraphernalia at POS displays in major retailers of tobacco in two cities in England. 
Methods
A total of 150 stores will be sampled from major retailers of tobacco in Bristol and Cambridge, England, comprising three large supermarket chains and convenience stores located in areas of high, medium and low deprivation. Measures of product visibility and placement will be recorded using a standardised checklist, additionally, POS displays will be photographed where permission is granted. 
Discussion
The results of this study will inform the design of other studies to evaluate the impact of these displays on urges to smoke in children and adults. 


*Author for correspondence: Laura A Brocklebank, laura.brocklebank@bristol.ac.uk 

Background
Displays of tobacco products at the point of sale (POS) expose shoppers to tobacco marketing, which is linked to increased tobacco purchasing, reduced abstinence from smoking among adults, and increased smoking susceptibility and initiation in children (Mackintosh et al., 2012, Paynter and Edwards, 2009, Robertson et al., 2015). POS displays of tobacco products are now prohibited in several countries, including Australia, Canada, Ireland, Russia and the UK. Evaluations of POS display bans suggest that they can denormalise smoking and reduce impulse purchasing (Robertson et al., 2015). However, tobacco storage units often remain visible, as do smoking paraphernalia, such as cigarette lighters. There is an absence of evidence regarding their potential to act as cues to purchase tobacco or to smoke (Eadie et al., 2018). 
E-cigarettes are now widely available in retail stores selling tobacco (Hsu et al., 2013), with no similar restrictions regarding POS displays. The co-location of tobacco storage units with e-cigarette POS displays and smoking paraphernalia could undermine the effectiveness of tobacco POS display bans. An audit of all retail stores selling tobacco (n = 96) in four Scottish communities found that 77% sold e-cigarettes (Eadie et al., 2015). The audit included 10 large supermarkets that all sold e-cigarettes from a separate tobacco kiosk, whilst two also stocked e-cigarettes next to pharmaceutical or smoking cessation products. The number of stores with purpose-designed e-cigarette displays, which were most often at the POS, more than doubled between 2013 (21%) and 2014 (49%). The audit found no differences in e-cigarette availability or prevalence of purpose-designed displays according to the deprivation level of the store location. However, studies in the US have found that e-cigarette availability and advertising were more common in higher income areas (Giovenco et al., 2019, Wan et al., 2017).
The audit of Scottish retailers found that 36% of stores displayed e-cigarettes in close proximity to products of interest to children, including confectionery, toys, soft drinks and magazines (Eadie et al., 2015). The nature and prevalence of these displays is of particular interest as associations, comparable to those between tobacco marketing awareness and smoking, have been found between awareness of e-cigarette marketing, including POS displays, and both vaping (Best et al., 2016, Loukas et al., 2019, Pasch et al., 2018) and susceptibility to tobacco smoking in children (Papaleontiou et al., 2019).
In 2016, the European Union’s Tobacco Products Directive introduced new regulations for e-cigarette retailers (MHRA, 2016). These include restricting the capacity of e-cigarette tanks (2ml), restricting the nicotine strength of e-liquids (20mg/ml), child-resistant packaging, and new labelling requirements and warnings. There are currently no requirements relating to e-cigarette POS displays. Understanding the impact of these displays is necessary to inform policies to promote them as a cessation aid for smokers, while avoiding their impact as a cue to smoke tobacco, particularly amongst children (Best et al., 2016).  


Study aim
The aim of this study is to describe the nature and prevalence of e-cigarettes and smoking paraphernalia at POS displays in major retailers of tobacco in two cities in England. 
The results of this study will inform the design of other studies to evaluate the impact of these displays on urges to smoke in children and adults. 
Study design
This study is a naturalistic observational study involving a description of the nature and prevalence of e-cigarettes and smoking paraphernalia at POS displays in major retail stores selling tobacco products in Bristol and Cambridge, England. 
Study location
This study will be conducted in supermarket and convenience stores selling tobacco products in Bristol and Cambridge (n = 150).
Sample and recruitment
Eadie et al. (2018) reported a mean tobacco storage unit visibility score for all outlets (n = 96) of 15.91 (standard deviation [SD] = 1.82) before the display ban in four Scottish communities. Based on this result, we estimate that 131 stores will be required to achieve 2% precision in the current study. We will visit a further 19 stores to allow for approximately 14% refusals (Hsu et al., 2013), resulting in a total sample size of 150. 
The sampling frame will be based on the top three major grocery retailers in England (i.e., supermarket chains): Tesco, Sainsbury’s and Asda (Statista, 2019). We will include all large and small supermarket stores that are centrally located in Bristol and Cambridge. Bristol and Cambridge have been chosen for convenience as this is where the research team are based. We have identified a total of 72 supermarket stores through store locators and Google Maps (50 in Bristol and 22 in Cambridge). We will visit all of these stores (characteristics are reported in Appendix 1).
In order to achieve the planned sample size of 150, we will also visit a random sample of 78 convenience stores (54 in Bristol and 24 in Cambridge [to keep the same proportions as the supermarket stores]). We will use Ordnance Survey (OS) data to generate two lists of all convenience stores, excluding supermarket stores, in Bristol and Cambridge, respectively. We will use the same postcode parameters as the supermarket stores (BS1 to BS48 for Bristol and CB1 to CB24 for Cambridge). From these lists of all convenience stores, we will use the random sample of cases command in SPSS (each store will be given a unique number and SPSS will select the sample randomly from the total list of stores, without replacement) to randomly select our sample (for Bristol and Cambridge, respectively). 
Measures and materials
Primary outcome
POS displays of e-cigarettes and smoking paraphernalia
POS displays will be described using a checklist adapted from the tobacco visibility tool used in the DISPLAY study to describe the impact of the tobacco POS display ban in four communities in Scotland (Eadie et al., 2018). This checklist will create a total visibility score out of 17 for each store (Appendix 2).  
Following an internal pilot in 10 retail stores, varying in type and location, this checklist will be finalised before beginning full data collection. The same checklist will be completed for our two products of interest: 1) e-cigarettes and 2) smoking paraphernalia.
The first 15 stores (10%) will be rated independently by two researchers to assess inter-rater reliability (please refer to “Quality control and quality assurance”). 
Additional measures (Appendix 2)
Size of the display unit (i.e., number of columns and rows [if products are visible] or number of door covers [if products are concealed]).
	Type of signage (i.e., tobacco, e-cigarettes, smoking paraphernalia, other or no signage). 
	Promotional messages for e-cigarettes (i.e., health / smoking cessation, price, flavours, other or no promotional messages). 
	Location of the display unit in relation to the storage unit for tobacco products (separate location, above, below, adjacent or shared unit). 
	Size of the display unit in relation to the storage unit for tobacco products (smaller, larger or same size). 
	Visibility of the display unit in relation to the storage unit for tobacco products (less conspicuous, more conspicuous or equally conspicuous). 
Procedures
After entering each retail store, the researcher will introduce her or himself to a member of staff and explain the purpose of the study, using a standard script. The researcher will first ask permission to complete the checklist. The checklist will be completed in store, but away from the POS display to avoid interrupting the normal flow of business. The checklist will be completed on an Android tablet device, being less conspicuous than a clipboard. After completing the checklist, the researcher will then ask permission to take photographs of the POS display using the Android tablet. The researcher will ensure that no members of staff or customers are captured in the photographs.
Statistical plan
Due to stratified sampling (100% of supermarket stores in central Bristol and Cambridge will be sampled, but only a subsample of convenience stores), all analyses will be weighted by store type. If, for example, a 25% sample of convenience stores is taken, every observation from a convenience store will be given four times the weighting in analyses as observations from supermarket stores, to reflect the balance of supermarket stores to convenience stores in the population. 
Descriptive statistics (means and SDs for normally-distributed quantitative scores or continuous variables, or medians and interquartile ranges [IQRs] where data depart substantially from a Normal distribution, and numbers and percentages for each level of categorical variables) will be generated for the whole sample and then comparisons will be made by store location (Bristol or Cambridge), store type (large supermarket store, small supermarket store or convenience store) and deprivation level of store location (Index of Multiple Deprivation [IMD] decile). This will be done simultaneously using a general linear model.
Research governance
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 concordant to support research integrity.
Ethical considerations and informed consent
Ethics approval was obtained from the Faculty of Science Research Ethics Committee at the University of Bristol (reference number: 96902). Retail managers will not be required to provide written informed consent to take part in the study. However, the researcher will ask permission from a member of staff to complete the checklist. After completing the checklist, the researcher will then ask permission to take photographs of the POS display. The researcher will ensure that no members of staff or customers are captured in the photographs. If met with uncertainty or reluctance, the researcher will ask to speak to the manager, outlining the request and showing them the information sheet describing the data collection procedure to confirm the legitimacy of the activity. The information sheet will make it clear that the store’s identity will be kept anonymous. If the manager does not give permission for the checklist to be completed, this store will not be included in the study. However, if the manager does not give permission for photographs to be taken, this store’s checklist data will still be included in the descriptive analysis. Permission to use photographs in publications will be sought separately once data collection is complete.
Sponsorship
The University of Bristol will sponsor this study. 
Safety
As this is an observational study of existing POS displays in retail stores, we do not foresee any risks. 
Data management
All aspects of the General Data Protection Regulation (GDPR), Data Protection Act 2018 and Freedom of Information Act 2000 will be adhered to.
Anonymised study data
All study data will be anonymised using a unique numeric identifier. Study data will be stored on an encrypted cloud server after study 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 will be shared with collaborators for the purposes of analysis and results interpretation under appropriate collaboration agreements. At the end of the study, electronic study data (including finalised data sheet) will be locked and made open using the Open Science Framework and the University of Bristol Research Data Repository. Study data will be kept for a minimum of 20 years.
Quality control and quality assurance 
The research team will be responsible for data quality. 
The first 15 stores (10%) will be rated independently by two researchers to assess inter-rater reliability. The Kappa statistic will be calculated. If the Kappa statistic is greater than 0.6 (Eadie et al., 2018), the remainder of the stores will be rated by one researcher only. If the Kappa statistic is 0.6 or less, following discussion, a different 15 stores will be rated. This process will be repeated until the Kappa statistic surpasses 0.6. 
Insurance
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/.
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 research team. The data will be made available for sharing via the Open Science Framework and / or the University of Bristol Research Data Repository.
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Appendix 1. Characteristics of all large and small supermarket stores (Tesco, Sainsbury’s and Asda) in Bristol and Cambridge.

Bristol
Cambridge
Total
N
50
22
72
Supermarket (N [%])



Tesco
27 (54%)
13 (59%)
40 (56%)
Sainsbury’s
18 (36%)
8 (36%)
26 (36%)
Asda
5 (10%)
1 (5%)
6 (8%)
Size (N [%])



Large
17 (34%)
8 (36%)
25 (35%)
Small
33 (66%)
14 (64%)
47 (65%)
Deprivation level (N [%])a



Most deprived
14 (29%)
1 (5%)
15 (21%)
Intermediate
20 (41%)
9 (43%)
29 (41%)
Least deprived
15 (31%)
11 (52%)
26 (37%)

a, Most deprived: Index of Multiple Deprivation (IMD) deciles 1-3; Intermediate: IMD deciles 4-7; Least deprived: IMD deciles 8-10. Missing (n = 2). 


Appendix 2. Visibility checklist. 
Adapted from the DISPLAY study (Eadie et al., 2018)
	Which of the following products are available?
	Cigarettes ☐

Loose tobacco ☐
Lighters ☐
Matches ☐
Papers ☐
Filters ☐
E-cigarettes ☐
E-liquids ☐
Other ☐ - please describe Click or tap here to enter text.
E-cigarettes
Total visibility score (out of 17)
How visible are the e-cigarettes?
	Full visibility: on permanent display (2 points) ☐
Some visibility: concealed within a public facing storage unit (1 point) ☐
Zero visibility: stored out of sight (0 points) ☐
	Is the display unit positioned behind the counter?
	Yes (1 point) ☐
No (0 points) ☐ - please give details Click or tap here to enter text.
Out of sight (0 points) ☐
	Is the display unit positioned at customer eye level?
	Yes (1 point) ☐
No (0 points) ☐ - please give details Click or tap here to enter text.
Out of sight (0 points) ☐
	Is the display unit within arms-reach of the shop assistant serving the customer?
	Yes (1 point) ☐
No (0 points) ☐ - please give details Click or tap here to enter text.
Out of sight (0 points) ☐
	
From what sales counter are e-cigarettes purchased from?
	The main sales counter where most other goods are purchased (5 points) ☐

A separate tobacco counter or kiosk ☐
Both (5 points) ☐
	If customers purchase e-cigarettes from a separate counter, where is it positioned?
	Customers pass in front of the counter when entering and leaving the store (4 points) ☐

Customers pass in front of the counter either when entering or leaving the store (3 points) ☐
The counter is in direct line of sight of half or more of the store’s service tills (2 points) ☐
The counter is in direct line of sight of less than half of the store’s service tills (1 point) ☐
N/A ☐
	How conspicuous is the display unit? 
	0 (not visible) (0 points) ☐
	1 (low visibility) (1 point) ☐
2 (2 points) ☐
3 (3 points) ☐
4 (4 points) ☐
	5 (high visibility) (5 points) ☐
	Is the display unit visible from outside the store?
	Yes (1 point) ☐
No (0 points) ☐
	Is the display unit visible from the store’s main entrance?
	Yes (1 point) ☐
No (0 points) ☐
Additional measures
Size of the display unit
	Number of columns Click or tap here to enter text.
Number of rows Click or tap here to enter text.
Number of storage unit door covers Click or tap here to enter text.
	Is there any signage on the display unit designed to indicate that any of the following products are on sale?
	Tobacco ☐
E-cigarettes ☐
Smoking paraphernalia ☐
Other ☐ - please describe Click or tap here to enter text.
	No signage ☐
	Are there any promotional messages for e-cigarettes on the display unit?
	Health / smoking cessation ☐
	Price ☐ 
	Flavours ☐ 
	Other ☐ - please describe Click or tap here to enter text.
	No promotional messages ☐
	Is the display unit for e-cigarettes near the storage unit for tobacco products?
	Yes ☐
No ☐ - please describe Click or tap here to enter text.
	If near, where is the display unit for e-cigarettes in relation to the storage unit for tobacco products?
	Above ☐
Below ☐
Adjacent ☐
Together / shared unit ☐
N/A ☐
	If near, how does the size of the display unit for e-cigarettes compare to the size of the storage unit for tobacco products?
	Smaller ☐
Larger ☐
Same size ☐
N/A ☐


	If near, how visible is the display unit for e-cigarettes compared to the storage unit for tobacco products?
	Less conspicuous ☐

More conspicuous ☐
Equally conspicuous ☐
N/A ☐
	Any other comments Click or tap here to enter text.
Smoking paraphernalia
Total visibility score (out of 17)
How visible are the smoking paraphernalia?
	Full visibility: on permanent display (2 points) ☐
Some visibility: concealed within a public facing storage unit (1 point) ☐
Zero visibility: stored out of sight (0 points) ☐
	Is the display unit positioned behind the counter?
	Yes (1 point) ☐
No (0 points) ☐ - please give details Click or tap here to enter text.
Out of sight (0 points) ☐
	Is the display unit positioned at customer eye level?
	Yes (1 point) ☐
No (0 points) ☐ - please give details Click or tap here to enter text.
Out of sight (0 points) ☐
	Is the display unit within arms-reach of the shop assistant serving the customer?
	Yes (1 point) ☐
No (0 points) ☐ - please give details Click or tap here to enter text.
Out of sight (0 points) ☐
	From what sales counter are smoking paraphernalia purchased from?
	The main sales counter where most other goods are purchased (5 points) ☐
A separate tobacco counter or kiosk ☐
Both (5 points) ☐


	If customers purchase smoking paraphernalia from a separate counter, where is it positioned?
	Customers pass in front of the counter when entering and leaving the store (4 points) ☐

Customers pass in front of the counter either when entering or leaving the store (3 points) ☐
The counter is in direct line of sight of half or more of the store’s service tills (2 points) ☐
The counter is in direct line of sight of less than half of the store’s service tills (1 point) ☐
N/A ☐
	How conspicuous is the display unit? 
	0 (not visible) (0 points) ☐
	1 (low visibility) (1 point) ☐
2 (2 points) ☐
3 (3 points) ☐
4 (4 points) ☐
	5 (high visibility) (5 points) ☐
	Is the display unit visible from outside the store?
	Yes (1 point) ☐
No (0 points) ☐
	Is the display unit visible from the store’s main entrance?
	Yes (1 point) ☐
No (0 points) ☐
Additional measures
Size of the display unit
	Number of columns Click or tap here to enter text.
Number of rows Click or tap here to enter text.
Number of storage unit door covers Click or tap here to enter text.


	Is the display unit for smoking paraphernalia near the storage unit for tobacco products?
	Yes ☐

No ☐ - please describe Click or tap here to enter text.
	If near, where is the display unit for smoking paraphernalia in relation to the storage unit for tobacco products?
	Above ☐
Below ☐
Adjacent ☐
Together / shared unit ☐
N/A ☐
	If near, how does the size of the display unit for smoking paraphernalia compare to the size of the storage unit for tobacco products?
	Smaller ☐
Larger ☐
Same size ☐
N/A ☐
	If near, how visible is the display unit smoking paraphernalia compared to the storage unit for tobacco products?
	Less conspicuous ☐
More conspicuous ☐
Equally conspicuous ☐
N/A ☐
	Any other comments Click or tap here to enter text.


