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ABSTRACT
Background Tobacco point of sale (POS) retail displays 
are banned in many countries, including in England, due 
in part to evidence linking them to greater susceptibility 
to smoking in children. There is no equivalent ban on 
displays of electronic cigarettes (e- cigarettes) or smoking 
paraphernalia (eg, cigarette lighters) in England, which 
are often positioned alongside covered tobacco storage 
units. This observational study describes the visibility and 
placement of e- cigarette and smoking paraphernalia 
POS displays in major tobacco retailers in two cities 
in England to inform future research examining their 
possible links to susceptibility to tobacco smoking, 
particularly in children.
Methods Researchers visited all small- and large- 
format stores of four supermarket chains and a randomly 
selected sample of convenience stores, in Bristol and 
Cambridge. A standardised checklist was used to create 
a total visibility score for POS displays of (a) e- cigarettes 
and (b) smoking paraphernalia, plus other measures 
of visibility and placement. These were described for 
the total sample and compared between areas of low, 
medium, and high deprivation using general linear 
models adjusting for store location and store type.
Results The visibility checklist was completed in 133 
of 166 stores (80% completion rate). Both e- cigarette 
and smoking paraphernalia POS displays were present in 
96% of stores. POS displays were highly visible across all 
stores: mean (SD) total visibility scores, out of 17, were 
14.7 (1.8) for e- cigarettes and 12.7 (1.8) for smoking 
paraphernalia. There was no clear evidence of differences 
in visibility by area of deprivation.
Conclusion E- cigarette and smoking paraphernalia POS 
displays are near ubiquitous and highly visible in major 
tobacco retailers in two cities in England. The impact of 
these displays on tobacco smoking in children and adults 
is unknown, meriting urgent research to assess their 
effect on susceptibility to tobacco smoking in children.

INTRODUCTION
Displays of tobacco products at point of sale (POS) 
in retail stores (eg, cigarettes, loose tobacco, and 
heated tobacco), which are linked to increased 
smoking and greater susceptibility to smoking in 
children,1 2 are banned in many countries. Between 
2001 and 2016, 20 countries implemented tobacco 
POS display bans,3 including England. Increasingly 
they are being replaced with tobacco storage units, 
often positioned alongside tobacco signage and 
open displays of electronic cigarettes (e- cigarettes) 
and smoking paraphernalia (eg, cigarette lighters). 
In 2016, the European Union (EU) Tobacco 

Products Directive introduced new regulations for 
e- cigarette retailers,4 prohibiting in retail stores: (1) 
additional imagery that is not of the product; and 
(2) overly descriptive language that describes prod-
ucts in a way that cannot be objectively substanti-
ated.5 However, a ban on e- cigarette POS displays 
similar to tobacco was not introduced.

A balanced approach to e- cigarette sales is 
required to promote their use as a smoking cessa-
tion aid, while avoiding any adverse impacts on 
non- smokers of product exposure. As manufac-
turers adapt to the new EU regulations, it is timely 
to determine whether the more permissive approach 
to e- cigarette POS displays could adversely impact 
youth smoking.6–9

E- cigarette POS exposure is associated with 
vaping,10–12 similar to tobacco POS exposure and 
smoking. Exposure to a combination of tobacco and 
e- cigarette advertising, including in retail stores, 
is associated with higher odds of current tobacco 
use in young people, compared with exposure to 
tobacco advertising alone.13 Examination of poten-
tial cross- product associations between e- cigarette 
exposure and smoking is therefore warranted.

At present, the extent of this potential problem 
is unknown because the visibility and placement of 
e- cigarette and smoking paraphernalia POS displays 
in major tobacco retailers has not been described 
in detail. The current study addresses this gap to 
inform future research examining the impact of 
e- cigarette and smoking paraphernalia POS displays 
on tobacco smoking, particularly in children. We 
also examined differences in visibility according 
to area of deprivation, hypothesising that visibility 
would be higher in more deprived areas.

METHODS
Study design
This observational study describes the visibility and 
placement of e- cigarette and smoking paraphernalia 
POS displays in major tobacco retailers—small- 
and large- format supermarkets and convenience 
stores—in Bristol and Cambridge, England, sampled 
to include areas varying by deprivation.

Sample
The sample comprised 166 retail stores within a 
10 mile radius of the University of Bristol and the 
University of Cambridge. This included all small- 
and large- format stores of four supermarket chains 
in England (n=88; Bristol 61, Cambridge 27), and 
a randomly selected sample of convenience stores 
from the same postcode districts (n=78; Bristol 
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54, Cambridge 24). Convenience store locations were obtained 
from 2018 Ordnance Survey Points of Interest data.14 Supermar-
kets and convenience stores were chosen as they account for the 
majority of the EU tobacco market share (Public Health England, 
personal communication, November 2019). The initial sample 
size was based on the DISPLAY study.15 Across 96 retail stores, 
the mean (SD) visibility score (out of 22) was 15.91 (1.82). 
Accordingly, 131 stores were required to estimate the true mean 
visibility score to within 2% of its true value, with 95% confi-
dence. Researchers planned to visit 19 additional stores to allow 
for 14% refusals,16 resulting in a planned sample size of 150. 
The sample was later supplemented with 16 small- format super-
markets, resulting in a final sample of 166.

Measures
Primary outcomes
Visibility of POS displays was assessed using a checklist, adapted 
from the tobacco visibility tool used in the DISPLAY study,15 
which provided a total visibility score (range: 0 (low) to 17 
(high)) for (a) e- cigarettes and (b) smoking paraphernalia (see 
online supplemental material).

Secondary outcomes
The checklist also assessed for (a) e- cigarettes and (b) smoking 
paraphernalia:
1. Number of display units (1/>1)
2. Presence of signage (yes/ no);
3. Presence of visible pricing (yes/no)
4. Size of the display versus tobacco storage unit (smaller (or 

separate)/same size or larger).
For e- cigarettes only:

5. Presence of promotional material (yes/no).

Additional measures
Researchers recorded free- text descriptions for (a) e- cigarettes 
and (b) smoking paraphernalia:
1. Presence of other types of signage (tobacco, heated tobacco, 

and/or other)
2. Other products with visible pricing (tobacco, heated tobacco, 

and/or other)
3. Visibility features (position, size, options, signage, lighting, 

colours, and/or other)
4. Position of the display versus tobacco storage unit (above, 

below, adjacent, in front, shared, multiple positions (or 
separate)).

For e- cigarettes only:
5. Types of promotional material (health, price, flavours, and/

or other).

Procedure
A researcher approached sales assistants or managers for permis-
sion to complete the checklist and to photograph the POS 
display. The photographs were used to resolve any discrepancies 
between dual ratings, and to confirm visibility scores.

Data analysis
For each total visibility score, a general linear model was used to 
assess differences between areas of low, medium, and high depri-
vation after adjusting for store location (Bristol or Cambridge) 
and store type (convenience store or supermarket). Data are 
reported as mean differences (95% CI). As a secondary anal-
ysis, an interaction term for deprivation level and store type was 

added to the model to investigate whether area of deprivation 
had a different effect in convenience stores than in supermarkets.

For all secondary outcomes, logistic regression was used to 
assess differences between areas of low, medium, and high depri-
vation after adjusting for store location and store type. Data are 
reported as OR (95% CI). Additional measures are presented by 
deprivation level (online supplemental table S1).

Analyses of both primary outcomes were repeated using a 
bootstrapping method, using 1000 bootstrap samples, due to 
deviations from normality in their distributions.17 The results 
were similar (online supplemental table S2).

Further details of the study methods are presented in the pre- 
registered protocol (osf.io/xks6d).

RESULTS
Sample characteristics
The final sample included checklist data for 133 of 166 stores 
(80%; 11% refused permission, 8% excluded (4% permanently 
closed, 4% not selling e- cigarettes or smoking paraphernalia)). 
Included stores had similar characteristics to the total sample 
(online supplemental table S3). Of the included stores, 71% 
were in Bristol and 29% were in Cambridge; 43% were conve-
nience stores, 40% were small- format supermarkets, and 17% 
were large- format supermarkets; 33% were in areas of low 

Table 1 Visibility of point- of- sale displays for e- cigarettes and 
smoking paraphernalia in supermarkets and convenience stores: 
England, November 2019 to February 2020 (n=133).

E- cigarettes
Smoking 
paraphernalia

Total visibility score (out of 17)
Mean (SD), range

14.7 (1.8), 10–17 12.7 (1.8), 7–17

Number of display units

1 display unit, % (N) 47 (63) 88 (117)

>1 display unit, % (N) 53 (70) 12 (16)

Presence of signage

Present, % (N) 62 (82) 5 (7)

Absent, % (N) 38 (51) 95 (126)

Presence of visible pricing

Present, % (N) 70 (93) 45 (60)

Absent, % (N) 30 (40) 55 (73)

Relative size*

Larger, % (N) 11 (15) 3 (4)

Same size, % (N) 12 (16) 2 (2)

Smaller, % (N) 74 (99) 93 (123)

Separate, % (N) 2 (3) 3 (4)

Presence of promotional 
material

Present, % (N) 53 (71) –

Absent, % (N) 47 (62) –

Data are reported as mean (SD), range; or percentage (number).
Thirty- one convenience stores from the initial sample were excluded (52% 
permanently closed; 48% not selling e- cigarettes or smoking paraphernalia). 
Replacement stores matched by postcode district to the excluded stores were 
randomly selected from the total list of convenience stores. The visibility checklist 
was not completed in 15 stores from the initial sample (nine supermarkets and six 
convenience stores: 40% manager declined; 27% no reason; 13% manager absent; 
13% too busy; and 7% manager- perceived unsuitability). A smaller number of 
supermarkets were located in areas of high deprivation, and refusals resulted in a 
smaller number of checklists being completed in these supermarkets.
*Compared with the tobacco storage unit.
SD, standard deviation.
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Table 2 Visibility of point- of- sale displays for e- cigarettes and smoking paraphernalia, by deprivation level: England, November 2019 to February 
2020 (N=132*).

Total visibility score for e- cigarettes

Unadjusted mean (SD) Estimated MD (95% CI)† P value†

Deprivation level

Low (n=44) 14.84 (1.80) – –

Medium (n=63) 14.75 (1.74) −0.021 (−0.695 to 0.653) 0.951

High (n=25) 14.48 (1.83) −0.150 (−1.045 to 0.745) 0.741

  

Total visibility score for smoking paraphernalia

Unadjusted mean (SD) Estimated MD (95% CI)† P value†

Deprivation level

Low (n=44) 12.61 (1.88) – –

Medium (n=63) 12.54 (1.86) −0.007 (−0.711 to 0.696) 0.983

High (n=25) 13.08 (1.68) 0.670 (−0.265 to 1.605) 0.159

  

Number of display units for e- cigarettes

1, % (N) >1, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 48 (21) 52 (23) – –

Medium (n=63) 49 (31) 51 (32) 0.87 (0.39 to 1.93) 0.735

High (n=25) 44 (11) 56 (14) 0.79 (0.27 to 2.27) 0.659

  

Number of display units for smoking paraphernalia

1, % (N) >1, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 84 (37) 16 (7) – –

Medium (n=63) 89 (56) 11 (7) 0.64 (0.20 to 2.07) 0.643

High (n=25) 92 (23) 8 (2) 0.35 (0.06 to 2.02) 0.352

  

Presence of signage for e- cigarettes

Absent, % (N) Present, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 41 (18) 59 (26) – –

Medium (n=63) 37 (23) 64 (40) 1.22 (0.55 to 2.71) 0.628

High (n=25) 36 (9) 64 (16) 1.38 (0.47 to 4.02) 0.555

  

Presence of signage for smoking paraphernalia

Absent, % (N) Present, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 91 (40) 9 (4) – –

Medium (n=63) 98 (62) 2 (1) 0.15 (0.02 to 1.43) 0.100

High (n=25) 92 (23) 8 (2) 0.83 (0.13 to 5.46) 0.846

  

Presence of visible pricing for e- cigarettes

Absent, % (N) Present, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 36 (16) 64 (28) – –

Medium (n=63) 32 (20) 69 (43) 0.68 (0.15 to 3.16) 0.622

High (n=25) 16 (4) 84 (21) 0.42 (0.06 to 3.07) 0.392

  

Presence of visible pricing for smoking paraphernalia

Absent, % (N) Present, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 59 (26) 41 (18) – –

Medium (n=63) 56 (35) 44 (28) 1.07 (0.32 to 3.58) 0.909

High (n=25) 48 (12) 52 (13) 1.42 (0.34 to 5.86) 0.632

Continued
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deprivation, 48% were in areas of medium deprivation, and 
19% were in areas of high deprivation.

E-cigarette and smoking paraphernalia visibility for all stores
POS displays were highly visible, particularly for e- cigarettes, 
across all stores. The mean (SD) total visibility score, out of 17, 
was 14.7 (1.8) for e- cigarettes and 12.7 (1.8) for smoking para-
phernalia (table 1). Notable visibility features for both types of 
POS display were their position, size, and colour.

The use of multiple display units was more common for e- cig-
arettes (53%) than for smoking paraphernalia (12%). Signage 
was present in most stores (62%) for e- cigarettes, but not for 
smoking paraphernalia (5%). Visible pricing was present in most 
stores (70%) for e- cigarettes, but in 45% for smoking parapher-
nalia. In the majority of stores, e- cigarette (74%) and smoking 
paraphernalia (93%) displays were smaller than the tobacco 
storage unit, and positioned adjacent to it (49% and 50%, 
respectively). Finally, 53% of stores had some form of promo-
tional material for e- cigarettes, with the most common types 
involving price (23%), ease of use (15%), and flavours (14%) 
(online supplemental table S1).

Comparing visibility between areas of low, medium, and high 
deprivation
Contrary to expectation, there was no clear evidence of differ-
ences in the visibility of e- cigarette and smoking paraphernalia 
POS displays between areas of low, medium, and high depriva-
tion after adjusting for store location and store type (table 2). 
There was also no clear evidence of an interaction between 
deprivation level and store type (p=0.72 and p=0.82 for the 
total visibility score for e- cigarettes and smoking paraphernalia, 
respectively).

DISCUSSION
E- cigarette and smoking paraphernalia POS displays were ubiq-
uitous and highly visible across all supermarkets and conve-
nience stores in two cities in England, with no clear evidence of 
differences by area of deprivation.

The current study builds on previous work on the prevalence 
of e- cigarette POS displays in Scotland18 to examine the visi-
bility of e- cigarette and smoking paraphernalia POS displays in 
England. Before implementation of the tobacco POS display ban, 
tobacco products and tobacco storage units were highly visible 
across all tobacco retailers in Scotland.15 Product visibility did 
not differ by area of deprivation, but storage unit visibility was 
higher in areas of high deprivation than in areas of low depriva-
tion. Implementation of the tobacco POS display ban drastically 
reduced product visibility, and to a lesser extent storage unit visi-
bility. It also eliminated the socioeconomic difference in storage 
unit visibility.

Exposure to e- cigarette POS displays is associated with 
increased vaping,10–12 but any impact of e- cigarette displays 
on smoking is unknown. Further research should examine 
whether the visibility of e- cigarette and smoking parapher-
nalia POS displays has an impact on smoking, thereby under-
mining the effectiveness of the tobacco POS display ban. In 
addition, if exposure to e- cigarette or smoking paraphernalia 
displays is associated with susceptibility to tobacco smoking 
in children, policymakers may want to expand the current 
ban.

The size and position of e- cigarette POS displays were the 
two most common features of product visibility recorded by 
researchers in the majority of both convenience stores (77% 
and 97%, respectively) and large- format supermarkets (87% 
and 96%, respectively). In convenience stores, multiple displays 

  

Relative size of the display unit for e- cigarettes‡

<Tobacco, % (N) ≥Tobacco, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 71 (31) 30 (13) – –

Medium (n=63) 84 (53) 16 (10) 0.33 (0.12 to 0.92) 0.034

High (n=25) 68 (17) 32 (8) 0.53 (0.16 to 1.74) 0.298

  

Relative size of the display unit for smoking paraphernalia‡

<Tobacco, % (N) ≥Tobacco, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 98 (43) 2 (1) – –

Medium (n=63) 97 (61) 3 (2) 1.12 (0.90 to 13.44) 0.927

High (n=25) 88 (22) 12 (3) 2.84 (0.26 to 31.00) 0.391

  

Presence of promotional material for e- cigarettes

Absent, % (N) Present, % (N) Estimated OR (95% CI)† P value†

Deprivation level

Low (n=44) 59 (26) 41 (18) – –

Medium (n=63) 49 (31) 51 (32) 1.39 (0.52 to 3.67) 0.512

High (n=25) 20 (5) 80 (20) 2.71 (0.71 to 10.29) 0.143

Deprivation level of lower super output area (LSOA) was from the 2019 Index of Multiple Deprivation (IMD) deciles19: (1) low (8–10); (2) medium (4–7); and (3) high (1–3). It 
was assumed that the variance between deprivation levels would be 25% of the residual variance, equivalent to assuming a minimum effect size of d=0.5. It was estimated 
that at least nine stores would be required in each group to have 90% power to detect an effect size of this magnitude or greater when comparing the visibility of POS displays 
between deprivation levels after adjusting for store type.
*132 rather than 133 because one small- format supermarket in Bristol had missing IMD data.
†Models were adjusted for store location (Bristol or Cambridge) and store type (convenience store or supermarket).
‡Compared with the tobacco storage unit: <, smaller than the tobacco storage unit (or separate); or ≥, the same size or larger than the tobacco storage unit.
95% CI, 95% confidence interval; IMD, Index of Multiple Deprivation; MD, mean difference; OR, odds ratio; SD, standard deviation.

Table 2 Continued
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were generally found on the counter at the POS, whereas in 
large- format supermarkets, large displays were generally found 
spanning the full length behind separate tobacco kiosks. The 
availability of many colourful product options were also key 
features of e- cigarette visibility in approximately three- quarters 
of both convenience stores and large- format supermarkets. 
In contrast, the use of e- cigarette- specific signage and display 
lighting were more common features found in large- format 
supermarkets (74% and 52%, respectively) compared with 
convenience stores (56% and 18%, respectively). We did not 
plan to directly compare visibility features by store type, and 
these exploratory findings should be interpreted with caution. 
However, these differences are potentially important—they may 
appeal to, or deliberately target, different audiences, including 
young non- smokers and adult smokers. Future studies should 
consider the impact of different display features on different 
groups.

Strengths and limitations
To our knowledge, this is the first study to describe the visi-
bility and placement of e- cigarette and smoking paraphernalia 
POS displays in major tobacco retailers. The use of a stan-
dardised measure of visibility—adapted from a comprehensive 
tobacco visibility tool15—is also a strength. Finally, the use 
of overt measurement meant that observer recall was supple-
mented with photographs in the majority (77%) of stores, 
increasing accuracy.

Including stores from only two cities may limit generalisability 
of the findings, particularly for convenience stores, given that 
supermarket chains tend to have standardised layouts. Further-
more, store type may be a mediator, rather than a confounder, of 
the association between area deprivation and visibility of e- ciga-
rette and smoking paraphernalia POS displays due to store types 
varying by deprivation level. However, minimally adjusted anal-
yses, which included only deprivation level and store location 
(and not store type), gave very similar results.

CONCLUSION
E- cigarette and smoking paraphernalia POS displays are near 
ubiquitous and highly visible in supermarkets and convenience 

stores in two cities in England. The impact of these displays on 
tobacco smoking in children and adults is unknown, meriting 
urgent research to assess their effect on susceptibility to tobacco 
smoking in children.
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SUPPLEMENTARY MATERIAL 

Supplementary Material. Visibility checklist.  

1. Date Click or tap here to enter text. 

2. Researcher initials Click or tap here to enter text. 

3. Store ID Click or tap here to enter text. 

4. Type of store 

a. Large supermarket – Tesco ☐ 

b. Large supermarket – Sainsbury’s ☐ 

c. Large supermarket – Asda ☐ 

d. Small supermarket – Tesco ☐ 

e. Small supermarket – Sainsbury’s ☐ 

f. Small supermarket – Co-op ☐ 

g. Convenience store ☐ 

5. Permission to complete checklist (only ask for the manager if met with uncertainty or 

reluctance) 

a. Yes ☐ 

b. No ☐ - please give reason Click or tap here to enter text. 

6. Permission to take photographs (only ask for the manager if met with uncertainty or 

reluctance) 

a. Yes ☐ 

b. No ☐ - please give reason Click or tap here to enter text. 

7. Which of the following products are available? (ask about missing products as they may 

be hidden)  

a. Cigarettes ☐ 

b. Loose tobacco ☐ 

c. Heated tobacco ☐ 

d. Lighters ☐ 

e. Matches ☐ 

f. Papers ☐ 

g. Filters ☐ 

h. E-cigarettes ☐ 

i. E-liquids ☐ 

j. Other ☐ - please describe Click or tap here to enter text. 
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E-cigarettes 

Total visibility score (out of 17) 

1. How visible are the e-cigarettes? 

a. Full visibility: on permanent display (2 points) ☐ 

b. Some visibility: concealed within a public facing storage unit (1 point) ☐ 

c. Zero visibility: stored out of sight (0 points) ☐ 

2. Is the display unit positioned on or behind the counter? (i.e., out of customer reach) 

a. Yes (1 point) ☐ 

b. No (0 points) ☐ - please give details Click or tap here to enter text. 

c. Out of sight (0 points) ☐ 

3. Is the display unit positioned at customer eye level? (i.e., all or part of the unit is above 

the counter) 

a. Yes (1 point) ☐ 

b. No (0 points) ☐ - please give details Click or tap here to enter text. 

c. Out of sight (0 points) ☐ 

4. Is the display unit within arms-reach of the shop assistant serving the customer? (i.e., no 

more than 2 steps distance from the nearest till-point) 

a. Yes (1 point) ☐ 

b. No (0 points) ☐ - please give details Click or tap here to enter text. 

c. Out of sight (0 points) ☐ 

5. From what sales counter are e-cigarettes purchased from? 

a. The main sales counter where most other goods are purchased (5 points) ☐ 

b. A separate tobacco counter or kiosk ☐ 

c. Both (5 points) ☐ 

6. If customers purchase e-cigarettes from a separate counter, where is it positioned? 

a. Customers pass in front of the counter when entering and leaving the store (4 

points) ☐ 

b. Customers pass in front of the counter either when entering or leaving the store (3 

points) ☐ 

c. The counter is in direct line of sight of half or more of the store’s service tills (2 

points) ☐ 

d. The counter is in direct line of sight of less than half of the store’s service tills (1 

point) ☐ 

e. N/A ☐ 

7. How conspicuous is the display unit? 

a. 0 (not visible) (0 points) ☐  

b. 1 (low visibility) (1 point) ☐  

c. 2 (2 points) ☐  

d. 3 (3 points) ☐  

e. 4 (4 points) ☐  

f. 5 (high visibility) (5 points) ☐  
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8. What about the display unit makes it more or less conspicuous? 

a. Position ☐ Click or tap here to enter text. 

b. Size ☐ Click or tap here to enter text. 

c. Options ☐ Click or tap here to enter text. 

d. Signage ☐ Click or tap here to enter text. 

e. Lighting ☐ Click or tap here to enter text. 

f. Colours ☐ Click or tap here to enter text. 

g. Other ☐ Click or tap here to enter text. 

9. Is the display unit visible from outside the store or is there any external signage? (i.e., is 

the display unit visible if you stand still outside the store and look in all possible 

directions?) 

a. Visible from outside the store (1 point) ☐ 

b. External signage (1 point) ☐ 

c. Visible from outside the store and external signage (1 point) ☐ 

d. No (0 points) ☐ 

10. Is the display unit visible from the store’s main entrance? (i.e., is the display unit visible if 

you stand still at the store’s main entrance and look in all possible directions?) 
a. Yes (1 point) ☐ 

b. No (0 points) ☐ 
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Additional measures 

1. Number of display units Click or tap here to enter text. 

2. Is there any signage on the display unit designed to indicate that any of the following 

products are on sale? 

a. Tobacco ☐ 

b. Heated tobacco ☐ 

c. E-cigarettes ☐ 

d. Smoking paraphernalia ☐ 

e. Other (e.g., lottery) ☐ - please describe Click or tap here to enter text. 

f. No signage ☐ 

3. Is there a price list / tag for any of the following products? 

a. Tobacco ☐ 

b. Heated tobacco ☐ 

c. E-cigarettes ☐ 

d. Smoking paraphernalia ☐ 

e. Other ☐ - please describe 

f. No price lists / tags ☐ 

4. Are there any promotional messages for e-cigarettes on the display unit? 

a. Health / smoking cessation ☐ 

b. Price ☐  

c. Flavours ☐  

d. Other ☐ - please describe Click or tap here to enter text. 

e. No promotional messages ☐ 

5. Is the display unit for e-cigarettes near the storage unit for tobacco products? 

a. Yes ☐ 

b. No ☐ - please describe Click or tap here to enter text. 

6. If near, where is the display unit for e-cigarettes in relation to the storage unit for tobacco 

products? 

a. Above ☐ 

b. Below ☐ 

c. Adjacent ☐ 

d. In front ☐ 

e. Together / shared unit (this includes a cut-out) ☐ 

f. N/A ☐ 

7. If near, how does the size of the display unit for e-cigarettes compare to the size of the 

storage unit for tobacco products? 

a. Smaller ☐ 

b. Larger ☐ 

c. Same size ☐ 

d. N/A ☐ 

8. Any other comments Click or tap here to enter text. 
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Smoking paraphernalia 

Total visibility score (out of 17) 

1. How visible are the smoking paraphernalia? 

a. Full visibility: on permanent display (2 points) ☐ 

b. Some visibility: concealed within a public facing storage unit (1 point) ☐ 

c. Zero visibility: stored out of sight (0 points) ☐ 

2. Is the display unit positioned on or behind the counter? (i.e., out of customer reach) 

a. Yes (1 point) ☐ 

b. No (0 points) ☐ - please give details Click or tap here to enter text. 

c. Out of sight (0 points) ☐ 

3. Is the display unit positioned at customer eye level? (i.e., all or part of the unit is above 

the counter) 

a. Yes (1 point) ☐ 

b. No (0 points) ☐ - please give details Click or tap here to enter text. 

c. Out of sight (0 points) ☐ 

4. Is the display unit within arms-reach of the shop assistant serving the customer? (i.e., no 

more than 2 steps distance from the nearest till-point) 

a. Yes (1 point) ☐ 

b. No (0 points) ☐ - please give details Click or tap here to enter text. 

c. Out of sight (0 points) ☐ 

5. From what sales counter are smoking paraphernalia purchased from? 

a. The main sales counter where most other goods are purchased (5 points) ☐ 

b. A separate tobacco counter or kiosk ☐ 

c. Both (5 points) ☐ 

6. If customers purchase smoking paraphernalia from a separate counter, where is it 

positioned? 

a. Customers pass in front of the counter when entering and leaving the store (4 

points) ☐ 

b. Customers pass in front of the counter either when entering or leaving the store (3 

points) ☐ 

c. The counter is in direct line of sight of half or more of the store’s service tills (2 

points) ☐ 

d. The counter is in direct line of sight of less than half of the store’s service tills (1 

point) ☐ 

e. N/A ☐ 

7. How conspicuous is the display unit? 

a. 0 (not visible) (0 points) ☐  

b. 1 (low visibility) (1 point) ☐  

c. 2 (2 points) ☐  

d. 3 (3 points) ☐  

e. 4 (4 points) ☐  

f. 5 (high visibility) (5 points) ☐  
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8. What about the display unit makes it more or less conspicuous? 

a. Position ☐ Click or tap here to enter text. 

b. Size ☐ Click or tap here to enter text. 

c. Options ☐ Click or tap here to enter text. 

d. Signage ☐ Click or tap here to enter text. 

e. Lighting ☐ Click or tap here to enter text. 

f. Colours ☐ Click or tap here to enter text. 

g. Other ☐ Click or tap here to enter text. 

9. Is the display unit visible from outside the store or is there any external signage? (i.e., is 

the display unit visible if you stand still outside the store and look in all possible 

directions?)  

a. Visible from outside the store (1 point) ☐ 

b. External signage (1 point) ☐ 

c. Visible from outside the store and external signage (1 point) ☐ 

d. No (0 points) ☐ 

10. Is the display unit visible from the store’s main entrance? (i.e., is the display unit visible if 

you stand still at the store’s main entrance and look in all possible directions?) 
a. Yes (1 point) ☐ 

b. No (0 points) ☐ 
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Additional measures 

1. Number of display units Click or tap here to enter text. 

2. Is the display unit for smoking paraphernalia near the storage unit for tobacco products? 

a. Yes ☐ 

b. No ☐ - please describe Click or tap here to enter text. 

3. If near, where is the display unit for smoking paraphernalia in relation to the storage unit 

for tobacco products? 

a. Above ☐ 

b. Below ☐ 

c. Adjacent ☐ 

d. In front ☐ 

e. Together / shared unit (this includes a cut-out)  ☐ 

f. N/A ☐ 

4. If near, how does the size of the display unit for smoking paraphernalia compare to the 

size of the storage unit for tobacco products? 

a. Smaller ☐ 

b. Larger ☐ 

c. Same size ☐ 

d. N/A ☐ 

Any other comments Click or tap here to enter text. 
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Adaptations from the tobacco visibility tool used in the DISPLAY study (1) 

Total visibility score 

Question 1 (product visibility): Taken from the DISPLAY study but simplified from five to 

three options. The middle three options were combined into one option for “some visibility”. 

Questions 2-4 (proximity indicators): Three (of five possible) proximity indicators were taken 

directly from the DISPLAY study. The fourth indicator – “parallel to the counter” – was 

excluded as it was deemed to have no added value. The fifth indicator – “generic signage” – 

was excluded from the total visibility score but captured under additional measures.  

Questions 5-6 (proximity of the sales counter to customer traffic): Taken directly from the 

DISPLAY study. 

Questions 7-8 (conspicuousness score): Question 7 (conspicuousness score) was taken 

directly from the DISPLAY study. Question 8 was added by the researchers to give context to 

the subjective conspicuousness score, but was not included in the total visibility score 

Questions 9-10 (external visibility): Taken directly from the DISPLAY study.  

Size: Due to multiple display units, particularly for e-cigarettes, size was assessed by 

counting the number of separate display units rather than by counting the number of rows and 

columns (as in the DISPLAY study). Size was also assessed through comparison with the 

tobacco storage unit. These measures of size were not included in the total visibility score.  

Additional measures 

All additional measures were added by the researchers based on potential defining 

characteristics of the e-cigarette and smoking paraphernalia POS displays.   

Assessing inter-rater reliability 

The first 16 stores (Bristol – 11, Cambridge – 5) were rated independently by two researchers 

to assess inter-rater reliability. The mean (standard deviation [SD]) of the differences for total 

visibility score (which were positive when Observer 1’s score was higher, and negative when 
Observer 2’s score was higher) were calculated for both e-cigarettes (Bristol – 0.09 [1.04], 

Cambridge – 0.20 [0.45]) and smoking paraphernalia (Bristol – 0.45 [1.44], Cambridge – 

0.60 [1.52])2. The remaining stores were rated by one researcher only.  
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Supplementary Table S1. Describing the visibility of point of sale (POS) displays of (a) e-cigarettes, (b) smoking paraphernalia, and (c) tobacco 

products (for comparison) for all stores and by area of deprivation: additional measures (N = 132a).  

  

Total (N = 132) 

Deprivation level 

Low (N = 44) Medium (N = 63) High (N = 25) 

Presence of signage  Tobacco, % (N) 91 (120) 91 (40) 92 (58) 88 (22) 

Heated tobacco, % (N) 17 (23) 14 (6) 18 (11) 24 (6) 

Other – relatedb, % (N) 18 (24) 18 (8) 16 (10) 24 (6) 

Other – unrelatedc, % (N) 55 (72) 64 (28) 54 (34) 40 (10) 

Presence of visible pricing Tobacco, % (N) 21 (27) 21 (9) 22 (14) 16 (4) 

Heated tobacco, % (N) 1 (1) 2 (1) 0 (0) 0 (0) 

Presence of promotional material 

for e-cigarettes 

Health, % (N) 5 (6) 7 (3) 2 (1) 8 (2) 

Price, % (N) 23 (30) 16 (7) 21 (13) 40 (10) 

Flavours, % (N) 14 (19) 11 (5) 13 (8) 24 (6) 

Ease of use, % (N) 15 (20) 5 (2) 18 (11) 28 (7) 

Social acceptability, % (N) 2 (3) 0 (0) 3 (2) 4 (1) 

Novelty, % (N) 4 (5) 2 (1) 3 (2) 8 (2) 

Informative, % (N) 3 (4) 7 (3) 2 (1) 0 (0) 

Image, % (N) 5 (6) 9 (4) 2 (1) 4 (1) 

Generic, % (N) 12 (16) 11 (5) 11 (7) 16 (4) 

Presence of visibility features 

for e-cigarettes 

Position, % (N) 98 (129) 100 (44) 97 (61) 96 (24) 

Size, % (N) 83 (110) 84 (37) 83 (52) 84 (21) 

Options, % (N) 66 (87) 71 (31) 59 (37) 76 (19) 

Signage, % (N) 57 (75) 57 (25) 54 (34) 64 (16) 

Lighting, % (N) 22 (29) 16 (7) 24 (15) 28 (7) 

Colours, % (N) 77 (102) 77 (34) 79 (50) 72 (18) 

Presence of visibility features 

for smoking paraphernalia 

Position, % (N) 96 (127) 96 (42) 95 (60) 100 (25) 

Size, % (N) 77 (102) 75 (33) 79 (50) 76 (19) 

Options, % (N) 9 (12) 11 (5) 8 (5) 8 (2) 

Signage, % (N) 6 (8) 11 (5) 0 (0) 12 (3) 

Lighting, % (N) 10 (13) 11 (5) 10 (6) 8 (2) 

Colours, % (N) 77 (102) 77 (34) 79 (50) 72 (18) 
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Relative positiond 

for e-cigarettes 

Above, % (N) 13 (17) 14 (6) 11 (7) 16 (4) 

Below, % (N) 2 (2) 0 (0) 2 (1) 4 (1) 

Adjacent, % (N) 49 (64) 48 (21) 54 (34) 36 (9) 

In front, % (N) 17 (23) 11 (5) 18 (11) 28 (7) 

Shared, % (N) 1 (1) 0 (0) 2 (1) 0 (0) 

Multiple positions, % (N) 17 (22) 23 (10) 13 (8) 16 (4) 

Separate, % (N) 2 (3) 5 (2) 2 (1) 0 (0) 

Relative positiond 

for smoking paraphernalia 

Above, % (N) 11 (15) 11 (5) 8 (5) 20 (5) 

Below, % (N) 12 (16) 7 (3) 14 (9) 16 (4) 

Adjacent, % (N) 50 (66) 50 (22) 54 (34) 40 (10) 

In front, % (N) 3 (4) 7 (3) 2 (1) 0 (0) 

Shared, % (N) 14 (19) 18 (8) 13 (8) 12 (3) 

Multiple positions, % (N) 6 (8) 2 (1) 8 (5) 8 (2) 

Separate, % (N) 3 (4) 5 (2) 2 (1) 4 (1) 
Deprivation level of lower super output area (LSOA) of store location, using 2019 Index of Multiple Deprivation (IMD) data: low (IMD deciles 8-10), medium (IMD deciles 4-7) or 

high (IMD deciles 1-3) (3). 

a 132 rather than 133 because one small-format supermarket in Bristol had missing IMD data 

b Other types of signage related to tobacco. For example, cannabidiol (CBD), cigars and Nordic Spirit (i.e., nicotine pouches). 

c Other types of signage unrelated to tobacco. For example, lottery, stamps and mobile top-up.  

d Compared to the tobacco storage unit.  
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Supplementary Table S2. Comparing the visibility of point of sale (POS) displays of (a) e-cigarettes and (b) smoking paraphernalia between areas of 

low, medium and high deprivation (N = 132a): bootstrap p values and 95% confidence intervals of the mean differences, from 1000 bootstrap samples. 

 Total visibility score for e-cigarettes 

Primary analysis Bootstrap values 

Estimated MD (95% CI)* P value*  95% CI of the MD* P value* 

Deprivation level     

Low (N = 44) - - - - 

Medium (N = 63) -0.021 (-0.695, 0.653) 0.951 -0.675, 0.667 0.966 

High (N = 25) -0.150 (-1.045, 0.745) 0.741 -1.055, 0.759 0.756 

 Total visibility score for smoking paraphernalia 

Primary analysis Bootstrap values 

Estimated MD (95% CI)* P value* 95% CI of the MD* P value* 

Deprivation level     

Low (N = 44) - - - - 

Medium (N = 63) -0.007 (-0.711, 0.696) 0.983 -0.728, 0.653 0.978 

High (N = 25) 0.670 (-0.265, 1.605) 0.159 -0.206, 1.546 0.137 
Deprivation level of lower super output area (LSOA) of store location, using 2019 Index of Multiple Deprivation (IMD) data: low (IMD deciles 8-10), medium (IMD deciles 4-7) or 

high (IMD deciles 1-3) (3). 

* All models were adjusted for store location (Bristol or Cambridge) and store type (convenience store or supermarket).  

a 132 rather than 133 because one small-format supermarket in Bristol had missing IMD data.    

SD, standard deviation; MD, mean difference; 95% CI, 95% confidence interval 
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Supplementary Table S3. Sample characteristics (N = 166). 

 Included (N = 133) Refused (N = 19) Excluded (N = 14) Total (N = 166) 

N % N % % % N % 

Store location Bristol 95 71 11 58 9 64 115 69 

Cambridge 38 29 8 42 5 36 51 31 

Total 133 100 19 100 14 100 166 100 

Store type Convenience store 57 43 8 42 13 93 78 47 

Small-format supermarket 53 40 9 47 1 7 63 38 

Large-format supermarket 23 17 2 11 0 0 25 15 

Total 133 100 19 100 14 100 166 100 

Deprivation level Low 44 33 7 37 6 43 57 35 

Medium 63 48 9 47 4 29 76 46 

High 25 19 3 16 4 29 32 19 

Total 132a 100 19 100 14 100 165a 100 

Deprivation level x Store 

type 

Low convenience store 16 12 3 16 5 36 24 15 

Medium convenience store 25 19 4 21 4 29 33 20 

High convenience store 16 12 1 5 4 29 21 13 

Low supermarket 28 21 4 21 1 7 33 20 

Medium supermarket 38 29 5 26 0 0 43 26 

High supermarket 9 7 2 11 0 0 11 7 

Total 132a 100 19 100 14 100 165a 100 
Deprivation level of lower super output area (LSOA) of store location, using 2019 Index of Multiple Deprivation (IMD) data: low (IMD deciles 8-10), medium (IMD deciles 4-7) or 

high (IMD deciles 1-3) (3). 

a 132 rather than 133 (or 165 rather than 166) because one small-format supermarket in Bristol had missing IMD data.    
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