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Abstract

Background

Tobacco advertising and product promotions have been largely banned in the pdint of
sale (POS) tobacco advertising is one of the few places vibleaeco products may |
legitimately advertised. POS displays have been shown teasersusceptibility to smokin
experimentation and initiation into smoking. These displays may afkemnce perceive
prevalence of smoking and the perception that tobacco productssdyeobtained and are
‘normal’ product. A ban of POS tobacco advertising was introduced ina@doth large
tobacco retail outlets of over 286imternal sales floor areas (mainly supermarkets) in A
2013 and will be extended to include smaller tobacco retail outledpiil 2015. However
the impact of POS bans on smoking attitudes, behaviours and prevalenget Hasbg
determined.

Methods/design

This study has a multi-modal before and after design and ugesd miethods to collect daj
at baseline and then with longitudinal follow-up for 4 years, in foupgsively selecte
communities. For the purposes of the study, community is defined aattiement areas
the secondary schools selected for study. There are four main congptméiné on-goin
study. In each of the four communities, at baseline and in follow-us,ydeere will be
mapping and spatial analyses of tobacco retail outlets; tobaccaisidgeand marketin
audits of tobacco retail outlets most used by young people; @ossral school surveys
secondary school pupils; and focus group interviews with purposive saaiptesondary
school pupils. The tobacco audit is supplemented by interviews and olmse\ainducte
with a panel of tobacco retailers recruited from four matched communities.

Discussion

This study examines the impact of the implementation of both &lpand comprehensiy
ban on point of sale (POS) tobacco advertising on attitudes to smoking, dnarenes

perceived ease of access to tobacco products and youth smokingmrevahe results wil

be of considerable interest to policy makers both from the UK dret pirisdictions wher

\pril

a,

e

D =

they are considering the development and implementation of similar tegisla
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Background

Tobacco advertising and marketing activity has been shown to dalieect impact on
adolescent smoking intentions, perceived smoking prevalence and youth sprekialgnce
[1,2]. In addition, a dose-response relationship has been demonstratechbedwksscent
tobacco marketing awareness and smoking uptake [3]. Following an Etiivdirg4], the
Tobacco Advertising and Promotion Act (TAPA) was implementetienUK between 2003
and 2005 [5]. The legislation bans advertising on billboards, in cinentaprant media, by
direct mail, on-pack promotions, and through brand sharing and internataredco
sponsorship. On 39April 2013, point of sale (POS) tobacco advertising was banned in large
retailers in Scotland [6]. POS advertising in smaller retailets is one of the few ways in
which the tobacco industry could legitimately promote their produc&cotland. The ban
will be extended to include smaller tobacco retail outlets inlA®%15 [6]. The gantries
currently used to display tobacco products are usually supplied bgltheco industry and
sited in prominent in-store positions, most often at checkouts, with produetaged
attractively and sometimes positioned in such a way to obscalth learnings [7]. Recent
UK research [8,9] and a systematic review [10] have found that, ldrehj POS displays
increase susceptibility to smoking, experimentation and initiatioo @mhoking. These
displays may also influence perceived prevalence of smoking andrtepien that tobacco
products are easily obtained and are a ‘normal’ product. Studies of adgljest that POS
advertising increases impulse cigarette purchases [11]. PositiohRQS displays may also
be important in that cigarette retailers located in communitils a high proportion of
children have been shown to be more likely to display cigaretar children’s products
[12]. A multi-centre Canadian study also found that stores near sctitbl high smoking
prevalence had significantly lower mean price per cigaretteg mestore promotions (price,
gift or bonus promotions) and fewer government-sponsored health warnings [13].

There are a growing number of jurisdictions, such as IrelandnidelThailand, and some
provinces and territories in Canada [14], where POS bans have bemtuded but few

studies of the impact of POS bans have been conducted. An exceptistudy of the Irish

legislation [14], which found that high levels of compliance (97%) ves@mpanied by
increasing support for the law, a reduction in recall of disptageng both adults (49% to
22%; p < 0.001) and young people (81% to 22%; p < 0.001), a reduction in pergaivied

smoking prevalence among young people, and an increase in beliefeethatvt made it

easier for adults to quit smoking or for children not to initiateleang. The study failed to
find a reduction in smoking prevalence either among young people os.ddaltever, the

short follow-up period (one month) and the small sample sizes, parlyctdr young people

(n = 214), made it unlikely that a reduction in smoking prevalence wmaildetected and
prevents any conclusions about the longer-term impacts of the Irish legislatigrdbewn.

Study aims

In this study we assess the impact of Scottish legislationnt@obat of sale (POS) tobacco
advertising on young people’s exposure to tobacco advertising, thibirded towards



smoking and their smoking behaviour. We will also identify any ‘uniredntbnsequences’
associated with the implementation of the legislation.

Intervention

The intervention to be evaluated is the prohibition of tobacco adverasipgint of sale
(POS) contained in Sections 1 to 3 of the Tobacco and Primary M&aicaces (Scotland)
Act 2010 (TPMS Act) [6]. The legislation prohibits the display obacco products or
tobacco-related products in places where tobacco products areldfiersale and requires
retailers to conceal cigarettes from general view, eithgr covering up cigarette
gantries/dispensers or by storing cigarettes under the countesr thedlegislation, displays
of tobacco products or tobacco-related products (Section 2) and prex®iiS3) are also
considered to be advertisements. The overall policy objective of gistaléon is to reduce
the attractiveness of tobacco products among children and acdtesoeler the age of 18,
which in turn may lead to a reduction in initiation into smoking anchelonger term a
reduction in smoking prevalence. The legislation was implementedrge Iretail outlets
(mainly supermarkets) with over 286mf internal floor area used for the display of goods
and serving of customers on"™28pril 2013 and will be extended to the remaining smaller
tobacco retail outlets in April 2015.

Research questions
Our specific research questions are:

1. Does implementation of POS regulations in the TPMS Act in i) supermaldiets a
(partial ban); and ii) all tobacco retailers (complete ban) result in esangxposure to
tobacco advertising in young people aged 12 to 17 years?

2. Is areduction in exposure to POS advertising associated with: changes inNaeartkbas;
perceived accessibility of tobacco; perceived prevalence of youth smoksogpsibility
to smoking; and the incidence and prevalence of smoking in young people aged 12 to 17
years?

3. Is there any evidence of socio-economic patterning in any of the attitadimethavioural
outcomes in young people?

4. What is the association between area-level deprivation and i) levels adbP&x8o
advertising and availability of cigarettes pre-and post-legislatioii), enforcement of the
legislation when implemented?

5. Is there any evidence of a dose-response relationship between changesuireézfeeS
advertising and interim and longer-term outcome measures in young people?

6. Are there any unintended adverse consequences associated with theledista
example, an increase in cigarette purchases from black-market sources?

7. Is there any evidence of changes in POS advertising and marketingjetratehe lead
up to implementation of measures in the TPMS Act in either supermarkets or small
retailers?

Methods/design

The study has a multi-modal before and after design and used metbods to collect data
in four purposively selected communities. For the purposes of the stoaynunity is
defined as the catchment areas of the secondary schools sétecstaldy. Schools were



purposively selected to reflect two levels of urbanisation (large urbamadi.tewn) and two
levels of socio-economic deprivation (high vs. medium or low). Deprivatitegories were
derived from the population-weighted mean Scottish Index of Multiple Zeprn (SIMD)
score for all data zones falling within the school catchmerdsaead the proportion of
children from each school receiving free school meals. To keepntloence of school
factors, other than urbanisation and deprivation, to a minimum, theeskkschools were
non-denominational local authority schools on mainland Scotland with an etimicity
population of less than 10% of the school roll. In addition, schools wersellscted to have
a pupil roll of between 1100 and 1200.

There are four main components to the study. In each community we are conducting:

» Mapping and spatial analysis of the location and density of tobacco retaisoutlet

» Tobacco advertising and marketing audits of tobacco retail outlets mostyugaainy
people, supplemented by interviews and observations with a panel of retailers in four
matched communities.

» Cross-sectional school surveys of pupils, with five embedded pupil cohorts.

» Focus group interviews with purposive samples of pupils.

Data for the study components were collected at baseline dretégbruary and April 2013,
prior to implementation of the legislation on"28pril 2013. Follow-up data collection will
be repeated annually for four years. Additional marketing audits wonducted immediately
post-legislation in May 2013 to assess compliance in large idéts and this will be
repeated in May 2015 in smaller retail outlets, following impletakgon of the POS
legislation in smaller retailers in April 2015.

Details of the study components are as follows:
1. Annual mapping and spatial analysis studies of tobacco retail outlets

Data (including address and full postcode) for all tobacco retaiethe study communities
were extracted from the tobacco retailers register (wwwctmbvagisterscotland.org) and
mapped at baseline (January 2013) and then verified through fiel dusing which every

street in the four communities was inspected [15].

Baseline tobacco outlet data were geo-coded (using Code-Point®) to pgaxadeaphical
coordinates and then integrated into a Geographical InformationnBy&ikS). These data
will be combined with data from the marketing audits (see bedmd)analysed to provide an
assessment of changes in tobacco retailing and advertisingth®/estudy period. In the
analysis of POS exposure, we will limit our focus to supermarkéftéicences and retailers
most likely to sell cigarettes to young people, including coitieets, tobacconists and
newsagents, grocers (including licensed), petrol stations, and fish and chip shops

The data from the mapping and spatial analysis studies will be used to:

* Monitor the number and rate (per population) of tobacco outlets in each of the four
communities at baseline and in follow-up years.

» Examine whether there is geographical clustering of tobacco outlets asmamdiary
schools and whether there are changes in clustering over the study period. Wsodsme



trialed by one of the research team (JP) in previous work [16], we will exaneirspatial
clustering of tobacco outlets within 1.5 km of each school.

» Develop tobacco retailing and advertising exposure measures for each sgsohdal
pupil participating in the study based on a weighted average of tobacco outlets in the
buffer surrounding their school and home environments and exposure index scores
calculated for each retail outlet using baseline audit data. Mean detisitgtes will be
calculated for 1.5 km buffers around the school and home environment of each secondary
school participant.

» Calculate changes in exposure to tobacco products and advertising for the [ilgl aach
for each of the four communities individually, stratified by neighbourhood deprivation and
urban rural status.

* Provide a verified list of outlets to be visited and observed as part of the desmléeif
all retailers in each community (see below). Annual auditing of retagtsudee below)
will maintain the accuracy of the number and rate of outlets selling tobaeech
community over the study period.

2. Annual tobacco advertising and marketing audits

As with the mapping studies, the tobacco advertising and marketings dodiits on
supermarkets, off-licences, confectioners, tobacconists and newsagectss (including
licensed), petrol stations, and fish & chip shops. There are two parts to this@tyoynent:

i) Retailer Panel: A panel of 24 retailers (representine main retail types) has been
recruited from communities matched to our four main study areasder to monitor POS
displays and related marketing activity. We chose not to retritdtailer panel from the
main study area, in order to minimise the likelihood that the igeotithe study areas was
made public and thereby compromising the study integrity. Simillarge supermarkets
were excluded from the panel sample for the same reason. Eacwastiasited, at baseline
(Feb-Apr 2013), to collect observational data on POS advertising arietting strategies
using an adapted version of the form developed to monitor the impact Gfotyeeco
Advertising and Promotion Act (TAPA) [16].

In addition to the in-store observations, in-depth interviews have alsocbedacted with
retail managers/owners from each outlet. These were audicdeegcand will be repeated
annually to explore their views and experiences before, duringferdtee implementation
of the POS ban, to assess changes from the retailer's perspexkplore their experiences as
they prepare to and eventually implement the POS ban, and idamyifgroblems that arise
and how retailers deal with these. Additionally, the data will enablto understand how the
nature of the sales process changes and examine how customevitldeahew procedure
for asking for cigarettes. The interviews will also be useexplore under-age sales and the
perceived impact of the legislation on proxy sales.

i) Discreet Audit: The discreet audit includes all tobacctaikeoutlets in the study
communities that fall into the six categories identified abd@aseline data (February to
March 2013) were collected by experienced observers, who visitenltigts in pairs to
record brief information on tobacco product availability and displdne Brief information
included data on the visibility and placement of tobacco products witkistore; whether
and how tobacco products are displayed; whether and how tobacco produetsialy
promoted for sale (both external and internal); branding of displag and pack sizes
available; most prominent brand, if any; communication and visibiligyriefng information;



and tobacco control signage. The audits did not require retailer cdiopeaad observers
devised techniques to accurately recall and unobtrusively recokctingr and advertising
information.

The discreet audit will be repeated annually until 2017. Additionsitsviwere made to
supermarkets as part of the discreet audit in May 2013 to ass®@esliate compliance with
the legislation. In May 2015, similar visits will be made tosatall shops affected in by the
legislation, in order to assess compliance amongst smalleleretddata collected will be
used to develop a metric for POS exposure with measures devedopeskss location, size,
proximity and visibility of displays from key reference pointstsas till-points, and entrance
areas. Where appropriate, measures will be developed withdhef &isual prompts, for
example to indicate the relative visibility of the displayislanticipated that POS exposure
will be affected by a number of factors including increased ingastivity, particularly in
the lead-up to full implementation in 2015, and by retailer non-comgliéag. delays in
removing gantries or gantries being reused for other non-tobacco pjoductsoor
implementation (e.g. leaving sales shutters open after a salads). As well as assessing
exposure, the audit will also assess level of compliance with bethurrent and new point
of sale legislation, along with any evidence of strategies used to cirnuthedegislation.

Data governance requires that the identity of all retabsiiudited and all panel participants
approached to take part in an interview remain confidential. Inwitie these requirements
all sites and participants have been assigned non-identifiable tmdesain anonymity.
Identifiable data (e.g. participants, premise hames and addteds)dwe held on a separate
database and will be linked to electronic data files using theseadentifiable codes.
Technical reports, presentations and publications will ensure that ticipgaants or retail
premises can be identified.

3. Annual school surveys of secondary school pupils

The school survey has a repeat cross-sectional design with erdlmedabets (Additional file
1: Table S1). We hypothesise that implementation of a partial b&O&adverting (larger
retailers only) will have only a small impact on awarenessadtitides. In order to assess
this assertion, baseline surveys of S2 (age 13) and S4 (age 15wmrgilsonducted in each
of the four study schools between February and March 2013. This suilVée wepeated
one year later. The impact of the Scottish partial POS ban on 1BSayehr-olds will then
be compared with the impact on a similar age group of the comprehdP®S ban in
Ireland, where legislation was implemented simultaneously inlagge and smaller retailers
in 2011 [14].

To assess the impact on the implementation of POS legislat@malter retailers in 2015, a
second baseline survey will be conducted with all pupils (S1-6) fronstody schools in
February to March 2015, with repeat surveys conducted annuallywim years post-
implementation. This survey series will allow us to measurentipact of a comprehensive
ban (supermarkets and smaller retailers) on POS advertising avidneral outcomes
including smoking incidence and prevalence, as well as on brand assrand other
attitudinal outcomes.

In all survey waves, after ‘opt-out’ consent has been provided by paettpupils, data will
be collected using an anonymous self-complete questionnaire agngdiby class teachers
under exam conditions. The questionnaire contains questions on personal smoking



behaviours and attitudes towards tobacco use as well as familyearsl pehaviours and
attitudes, access to tobacco products, brand awareness and exposurecto @dbartising.
An additional School Level Questionnaire (SLQ) intended for the heatidear deputy
head teacher will be used to gather information on the charactrigtsources and health-
promoting aspects of all the participating schools.

4. Annual focus group interviews with purposive samples of S2 and S4 school pupils.

At baseline in March 2013, 16 focus groups were conducted with S2 and S4ipwaitsh
study community. They were all single-sex groups, with betweand39 participants and
lasted between 30-50 minutes. Table 1 gives the sample structeréoClis groups were
conducted one and two weeks after the school survey (so that the pguilssions did not
influence questionnaire responses) and audio-recorded with the spimiof group
participants. The topic guide included: general discussion about the catyinheisure time
activities; local smoking behaviours and cultures; access to mipacducts including direct,
indirect/proxy and black-market; awareness of and views on tobaoocmopon including
point of sale, other direct marketing methods, packaging, brandingreagss and
perceptions of the impact of the legislation; and views about preventing youth smoking.

Table 1Focus group sample structure

High Deprivation Medium/Low Deprivation Total
S2 S4 S2 S4
Urban 2 2 2 2 8
Semi-urban 2 2 2 2 8

Focus group participants were recruited with the help of teacheifsistudy schools, to
include young people who are smokers or have regular contact withrgnskch as having
smoking friends or living in a home with smoker(s). The aim wasadlude young people
who are most at risk of becoming adult smokers. These recruitnethods have been used
successfully in a recent study by one of the research teAnoff\young people’s sources of
cigarettes [17]. We used ‘opt-out’ consent for pupils identified as palteotus group
participants separate from but using a similar strategy to that used imtot sarvey phase.

The focus groups will be repeated annually until 2017 and will provide oeteled and
nuanced contextual information and insights into young people’s experieacd
perceptions.

Outcome measures

A logic model provides the framework for the evaluation (see EigurThis proposes causal
pathways that link together the implementation of the POS législavith a set of short-
term, intermediate and long-term outcomes which will be assdssdte various study
components. Therefore, rather than defining primary and secondary outeseenbave set
out a timeframe within which we believe the outcomes will occue Ndve classified
outcomes ashort-term, if they were likely to occur within 3 months of implementation of the
legislation intermediate, if they were likely to occur up to one year post-implementa#od,;
longer-term if they were likely to occur more than a year post-implementation.



Figure 1 Logic Model of Activities, Outputs and Outcomes Associated with Poirof Sale
(POS) Legislation.

Short-term outcomes of interest are prevalence of POS adwgriistobacco retail outlets
(assessed by components 1 and 2) and exposure to POS advertigsgethby components
1,2 and 3).

Intermediate outcomes of most interest are awareness of pagateofdvertising, cigarette
brand awareness, perceived ease of access to cigaregesptatto purchase cigarettes,
perceived youth smoking prevalence, and pro-tobacco attitudes. Long-teamestof most
interest are: incidence and prevalence of smoking.

Data obtained through interviews with members of the retailer panepant 2) and focus
group discussions with pupils will provide qualitative data for all the interneedigtomes.

In addition to the outcomes outlined above, the study design will alsdeens to identify
any unintended or adverse consequences associated with theitegisiath as an increase
in purchases from black market sources or proxy purchases; andtribdtuction of new
strategies by retailers or the tobacco industry to circumientegulations. In Ireland, for
example, images of tobacco-related paraphernalia such astt@deghters regularly appear
on the blank covers of the cigarette gantries.

Sample size and power calculations for school suryg

Table 2 below gives our estimated sample sizes and smoking prevaled incidence for
each of the school survey waves. The numbers of current andnevieers are extrapolated
from data from the 2008 Scottish Schools Adolescent Lifestyle anda®abstUse Survey
(SALSUS) National Report [18], the Health Behaviours of Schoold@dml (HBSC) 2010
Scotland National Report [19], and the 2008 Scottish Health Survey Data [20].

Table 2 Estimated sample sizes and smoking prevalence and incidence by age and year

group
Age group/Grade % pupilsin N pupils per Tot no pupils Estimated Prevalence regular Incidence Prevalence Incidence
each class  school 4 schools response rates  smoking® regular ever smoked ever smoked
% N % N smoking 9 N
School Surveys 2013-14
13/S2 100% 188 752 85% 640
15/S4 100% 188 752 85% 640
Total all schools 376 1504 85% 1280
Total per school 376 85% 320
School Surveys 2015-17
12/S1 18.1% 217 866 85% 736 1.0% 7 1.0% 4% 26 4%
13/S2 18.3% 220 878 85% 747 4.8% 35 3.8% 23% 168 % 19
14/S3 18.8% 225 902 85% 767 11.0% 84 6.3% 35% 2683% 1
15/S4 18.8% 225 901 85% 766 16.5% 126 5.5% 44% 33BN
16/S5 15.7% 189 754 85% 641 20.0% 128 3.5% 47% 29
17/S6 10.2% 123 491 85% 417 24.0% 100 4.0% 47% 19
Total all schools 1198 4793 4074 482 1287
Per School 1198 1018 120 322

1. Distribution of pupils over different age groupdased on most recent School statistics reldas&tottish Government.

2. Response rates are based on HBSC survey experien

3. Regular smoking defined as weekly smoking. Peage 13 and 15-year old based on SALSUS, Perant®y 14, 16 and 17-year olds
based on plotting, making use of HBSC smoking datall-year olds, SALSUS 13 and 15-year olds ang/éat olds’ data from the
Scottish health survey (16-24-year olds: Male 2&&tnale 29%) [18-20].



Table 3 provides detailed power calculations for cross sectiondysesaof the main
intermediate and long term outcomes for i) the surveys of S2 anch8dl €hildren that will
be conducted in 2013 and 2014 and, ii) the whole school surveys that will be ednduct

between 2015 and 2017. The estimates are based on an average school roll of 1200 pupils and
85% attendance on the day of the survey.



Table 3Power calculations for intermediate and long-term outcomes

Sample size required at 0.80
power with two-tailed test

Sample before and 1 year after POS Supermarket (4258 4 S4
from 4 schools 24 pupils each class 85% responseeh

Sample before Small Shops POS and 2 years
after (all pupils attending schools, 4 schools,
school size 1200 pupils, response rate 85%)

Outcome Change p <.05 p<.01 4 schools combined Urbanisation (2 levels) 4 schools combined Urbanisation (2 levels)
Deprivation (2 levels) Deprivation (2 levels)
Age (2 levels)

All (community population) N = 1280 N =640 N 4074 N = 2037
Access to tobacco: If try buy, likely to be sucéels 32%-25% 680 999 >0.80 0.80 >0.99 >0.99
Access to tobacco: If try buy, likely to be sucéegs 32%-22% 328 479 >0.99 >0.80 >0.99 >0.99
Awareness tobacco marketing in shops 81%-22% 14 19 >0.99 >0.99 >0.99 >0.99
Awareness tobacco marketing in shops 81%-71% 305 445 >0.99 >0.99 >0.99 >0.99
Perceived prevalence regular smoking 62%-46% 164 238 >0.99 >0.99 >0.99 >0.99
Perceived prevalence regular smoKing 62%-52% 404 591 >0.99 >0.80 >0.99 >0.99
Incidence regular smokifig 4%-2% 1239 1797 >0.80 >0.99 >0.80
Incidence any smokirg 9%-7% 2987 4396 >0.80*

Prevalence regular smokihg 13%-10% 1841 2707 >0.99 >0.80
Prevalence regular smokihg 13%-9% 1009 1478 >0.80 >0.99 >0.80

Current smokers N =136 N =68 N =482 N =241
Purchase tobacco from shbps 55%-43% 412 603 >0.80 0.82*
Purchase from Supermarkbts 12%-5% 389 563 >0.80 0.85*
Purchase from Small Shdincrease after POS 44%-56% 411 603 >0.80 0.82*
Supermarkets
Purchase from Small Shdps 44%-32% 393 575 >0.80 0.84*
Access to tobacco: If try buy, likely to be sucéeks 32%-20% 408 596 >0.80 0.83
Awareness tobacco marketing in shops 81%-22% 14 19 >0.99 >0.99 >0.99 0.99
Awareness tobacco marketing in sHops 81%-71% 305 445 >0.80 0.80*
Perceived prevalence regular smoKing 62%-50% 404 591 0 0.83*

Ever smokers N =422 N =212 N = 1287 N = 644
Purchase tobacco from shbps 23%-16% 530 776 >0.80* >0.99 0.87
Purchase from Supermarkbts 4%-1% 489 697 >0.80* >0.99 0.85*
Purchase from Small Shdiincrease after POS 18%-25% 568 832 >0.80* >0.99 0.85
Supermarkets )

Purchase from Small Shdps 18%-12% 588 859 >0.80* >0.80 >0.80*
Access to tobacco: If try buy, likely to be sucéegs 32%-22% 408 596 >0.80 >0.99 >0.80
Awareness tobacco marketing in shops 81%-22% 14 19 >0.99 >0.99 >0.99 >0.99
Awareness tobacco marketing in shops 81%-71% 305 445 >0.80 >0.99 >0.99
Perceived prevalence regular smoKing 62%-52% 404 591 >0.80 >0.99 >0.80

1 Change based on findings McNeil et al. [14] papethe removal of Point of Sale tobacco displayséland.
2 Starting percentage based on findings McNeil.¢1.4] paper on the removal of Point of Sale tatzadisplays in Ireland.

3 Starting percentages based on findings latedispil results from HBSC [19] and SALSUS [18] saddi
4 Starting percentages based on findings latedispel results from SALSUS [18].
* Denotes power calculation for a one-tailed tB&nk cells are underpowered to detect a significhange.



The estimated baselines and changes in access to tobacoenesganf tobacco marketing;
perceived prevalence of youth smoking; and ease of access to taracbased on the
evaluation of POS ban in Ireland. [14] The baseline percentagestter intermediate
outcomes outlined in below are derived from data from the 2008 Scéisiols Adolescent
Lifestyle and Substance Use Survey (SALSUS) National Redd@} and the Health
Behaviours of School Children (HBSC) 2010 Scotland National Report [1®keP
calculations are given for all pupils (community populations), cursembkers and ever
smokers. An asterisk denotes power calculation for a one-tédlstd Blank cells are
underpowered to detect a significant change.

Data analysis

An advantage of adopting a spatial approach to data collection ihéhedrious quantitative
datasets can be readily integrated into a GIS. By colleptstrodes, the retail outlets, audits
(retailer panel and discreet) and the school survey informatibreach be geographically
referenced. This will enable us to integrate the data into desuhfabase for further
guantitative analysis.

The primary analyses around implementation in large retaildkr$osus on estimating the
reduction in POS advertising between February and April 2013 (basahdelrebruary-to
April 2014 and the relationship between POS exposure and awarenes$ @dR@tising
and changes in perceived access to tobacco and perceived youth sprekialgnce. In
addition to the above, the primary analyses around implementatemalter retailers will
also examine the impact of full implementation on behavioural outcorlesling purchase
of tobacco products and smoking incidence and smoking prevalence. Specifically,:we will

» Examine changes in exposure to tobacco advertising, access to tobacco products and
attitudes towards smoking between baseline (February to April 2015) and the same months
in 2016 and 2017 for the total sample, with sub-group analyses by community deprivation,
urbanisation and baseline availability of cigarettes.

» Examine changes in incidence of regular smoking and smoking prevalence between
baseline (February to April 2015) and the same months in 2016 and 2017, with sub-group
analyses by community deprivation, urbanisation and baseline availability céttaga

» Assess if there is a of a dose-response relationship between chan@&sadvertising or
changes in availability of cigarettes and other study outcomes. To do thisl] ereate
continuous dummy variables for various measures of advertising exposure which can be
used in the analyses.

Given the number of outcomes we wish to examine, in the analysedglwset a higher
statistical significance threshold (type looerror) where possible.

Focus group interviews will be fully transcribed and the data ehtete the qualitative
computer package NVivo, version 10. The data will be coded and will unaedgctive
thematic analysis employing constant comparison to identify keynés, focussing on
uncovering the social worlds of the participants, and examples fafridg views and
experiences. The findings will be used to interpret findings frongqulaatitative components,
in particular, any differences associated with community deivar baseline availability
of cigarettes, or baseline availability of cigarettes througdil rémd/or black-market sources.
Findings from the focus groups will be reviewed annually in order tdifgleemergent issues
that should be explored further in the school survey.



After each wave of data collection, quantitative and qualitatitee \adl be synthesised using
a multi-level approach. First, quantitative data from the mappetgiler audit and school
surveys will be synthesised (Synthesis 1) followed by a syntbésisalitative data from the
focus groups and additional qualitative data from other study compongntbdSis 2). The
products of syntheses 1 and 2 will then be combined using a seriesxet methods
matrices, which allow the juxtaposition of findings from the défércomponents of the
study. We will then use these to generate a narrative symt(tgynthesis 3). The focus in
Synthesis 3 will be on consistencies and contrasts in the détha will form the basis for
short interim reports. Once data collection is complete, the symtbesdata across all the
study waves will follow a similar process but the focus of the analyseshaitige over time.

Findings from our study will be placed in a broader context througlpaoson with national
level data. In particular, we will compare levels of compliana®bacco retail outlets in our
study communities with national data collected by Trading Stdsd@fficers. Using data
from the national register of tobacco outlets, we will also coenffa density (and changes
in density) of outlets in the four study communities to all otf@mnrounities across the
country. In addition, findings about changes in availability and ssuaf cigarettes for
under-age smokers for our study populations will be compared with rlatiatzaavailable
from the Scottish Adolescent Lifestyle and Substance Use Survey (SALER]S)

Discussion

The POS legislation presents a unique opportunity to examine thetiofpagublic health
policy and, as far as we are aware, this is the first simagbustly assess the impact of a
partial and comprehensive ban of POS tobacco advertising on youth attitudenoking,
perceived access to tobacco products and smoking prevalenceditiora we will also
monitor compliance with the legislation and changes in tobaccoimgtaihd marketing
activity, as well as any unintended consequences associatetthevldyislation, such as new
tobacco industry tactics and black-market sales. We have degedopgstematic and robust
evaluation that overcomes many of the methodological problems imhigrea natural
experiment. Through careful design of a multi-component study webwikble to assess
differential impacts associated with the legislation by both noanity deprivation and
individual measures of socio-economic status. We will also develop appebaches, both
to the measurement of exposure to point of sale tobacco advertisirgpicting changes in
spatial and temporal distribution of some of the potential determinants of health ithexjual

The major methodological challenge associated with evaluatingntpact of the POS
legislation is that it came into force simultaneously acrisggions in Scotland. Therefore,
neither randomisation nor the use of geographical controls is pode#ilead, we chose an
uncontrolled before and after design as the only feasible design. This plses &otinternal
validity and the inference of causation, however, a number of measumg&rcome this
problem have been included in the design. We have included a set of outmorodser
health behaviours in the school survey, which are unrelated to theafiegisatnd assess
change over time in our community populations, thus providing an internablcaifie will
also assess whether there is a dose response relationshipnbetweeeasures of tobacco
marketing exposure and our short-, intermediate and long-term ocegcena powerful
indicator of cause and effect [21]. In our interpretation and syntbe#i® data we will use
triangulation, placing greatest weight on outcomes which arerowdi by multiple data
sources [22]. Finally, we will collect information on changes incg@practice and other
confounding factors both locally and nationally that could influenceotiheomes. This will



allow us to eliminate alternative interpretations of the studgirigs before inferring
causation.

Another large-scale evaluation of public policy, the evaluation of &ubd smoke-free
legislation [23], had a significant impact on the implementatiomalke-free legislation in
other jurisdictions. Should the evaluation find that POS legislatisnahaimpact on brand
awareness in young people, initiation into smoking and/or smoking pregatéea this will
encourage policy makers in other jurisdictions to develop and implement similéatlegis
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