My name is Jeanne Weigum and I live at 1647 Laurel, St. Paul. 1 am the
president of the Association for Nonsmokers - MN, ANSR. ANSR supports
adoption of this ordinance.

The proposed Saint Paul ordinance that places a cap on the number of
tobacco licenses is supported by emerging science. Two factors stand out:
perceived availability of the product and experimental smoking by those not
yet addicted.

The number of places where tobacco is for sale increases young people’s
sense that tobacco is easy to get. Research shows that the_perceived
availability of tobacco is an important predictor of tobacco use initiation
among young people.

The density of tobacco retailers is associated with experimental smoking by
youth. In other words, reducing the number of tobacco licenses discourages
the youngest potential smokers. Reducing the density of tobacco licenses
appears to influence adolescents who are not yet addicted. Once they are
addicted, adolescents who smoke are less affected by retailer proximity and
more by internal physiological cues.

This ordinance is not a magic bullet but it is another tool aimed to protect the
youngest and most vulnerable. It does not impose any hardship on existing
retailers. The number of tobacco licenses in the city has steadily declined
over the last decade as restaurants, bars and even auto dealerships have
chosen not to renew their licenses. This ordinance assures that this trend will
not be reversed.
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Abstract
Background Neighbourhood retailing of tobacco products has been
implicated in affecting smoking prevalence rates. Long-term smoking
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usually begins in adolescence and tobacco control strategies have
often focused on regulating ‘child spaces’, such as areas in proximity to
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schools. This cross-sectional study examines the association between
adolescent smoking behaviour and tobacco retail outlet density
around home and school environments in Scotland.

MetHods Data detailing the geographic location of every outlet
regisftered to selt tobacco products in Scotland were acquired from the
Scottish Tobacco Retailers Register and used to create a retail outlet
density measure for every postcode. This measure was joined to
individual responses of the Scottish Schools Adolescent Lifestyle and
Substance Use Survey (n=20 446). Using logistic regression models, we
explored the association between the density of retailers, around both
home and school address, and smoking behaviours.

Results Those living in the areas of highest density of retailers around
the home environment had 53% higher odds of reporting having ever
smoked (95% Cl 1.27 to 1.85, p<0.001) and 47% higher odds of
reporting current smoking (95% Cl 1.13 to 1.91 p<0.01). Conversely,
those attending schools in areas of highest retail density had lower
odds of having ever smoked (OR 0.66, 95% Cl 0.50 to 0.86 p<0.01) and
lower odds of current smoking (OR 0.75, 952 C1 0,59 to 0.95, p<0.05).

Conclusions The density of tobacco retail outlets in residential
neighbourhoods is associated with increased odds of both ever
smoked and current smoking among adolescents in Scotland.
Policymakers may be advised to focus on reducing the overall density
of tobacco outlets, rather than concentrating on ‘child spaces’.

This is an Open Access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 3.0)
license, which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on different
terms, provided the original work is properly cited and the use is non-
commercial. See: http://creativecommons.org/licenses/by-nc/3.0/

http://dx.dol.org/10.1136/tobaccocontrol-2013-051473
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Batroderctitn
Varioius aspects of the
local environment are
imptﬁfrtant factorsin
explafining health and
health-related

behaviours,’ 2 including _

smoking.3 4 Smoking PDF
behaviours and place are | Help
linked through two R

distinct pathways: place-

based practices and place-based regula‘cion/policy.4 Place-based
practices that are relevant to understand smoking behaviour include
levels of social capital, social practices, contagion and neighbourhood
crime, disorder and stress.# On the other hand place-based regulations
and policy, which shape tobacco control, environmental opportunities
and constraints for the availability and advertising of tobacco products,
tend to be formed by national-level or state-level policies (eg, ‘smoking
bans’). One such environmental opportunity may be the density of
tobacco retail outlets in neighbourhoods. A high density of such
retailers may increase the ease with which individuals can access
tobacco products and the local acceptability and normalisation of
tobacco-related behaviours. Research has shown that tobacco outlet
density is associated with higher odds of smoking in adults.58 It has
also been suggested that the sight of retail outlets is associated with
tobacco purchases and smoking frequency.> Further research has
explored the association between proximity to tobacco outlets and
attempts to quit, confirming an association between the distance to
outlets and the reduced likelihood of smoking cessation.? :1°

While most research exploring environmental drivers and smoking has
focused on adults, the majority of adult smokers try their first cigarette
before the age of 18.11 This makes tobacco misuse prevention in
adolescence a widely endorsed public health goal.? Those who start
smoking at a younger age are more likely to become regular smokers
in adulthood,’3 and those who have not started smoking as a teenager
are unlikely to ever become a smoker.1® Research on the association
between tobacco retail density and adolescent smoking is less well
established. Exploring tobacco outlet density in the home
neighbourhood, research has reported higher odds of smoking over
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~ the past monthS and increased likelihood of smoking initiation 6
assoé:iated with increased tobacco outlet density. Higher rates of
srnofdng prevalence among school pupils have been found in those
atterding schools in neighbourhoods of high tobacco retail outlet
dens;]’cy.17 Further research has found that tobacco retail density
around schools was positively associated with ever but not current
smoking."8 1% These findings have prompted calls for new regulations : _
to limit the density of tobacco outlets and the quantity of cigarette : . PDF
advertising in ‘child spaces’, particularly around schools, 2021 ' f el
Alimitation of previous research has been the exclusive focus on one |
aspect of an adolescent's environment, eitherthe home orthe school
neighbourhood. This paper examines the relationship between
adolescent smoking behaviours and tobacco retail outlet density in
home andschool neighbourhoods, after adjustment for individual,
family-level and area-level variables, This research was conducted in
Scotland, and as such makes an interesting comparison with the
majority of previous research, which has been largely North American.
In Scotland, adolescent smoking rates have fallen from 30% for 15-
year-old boys and girls in 1996 to 13% in 2010.22 The Scottish
Government has signailed its intent for a ‘tobacco-free’ Scotland by
2034 through the introduction of plain packaging, a review of smoking
cessation services, making hospital grounds smoke-free, a social
marketing campaign on secondhand smoke and a peer education
programme in schools, The current strategy, Creating a Tobacco-Free
Generation, includes a focus on limiting the number of young people
who take up smoking in the future by creating an environment where
young people choose not to smoke.23 Therefore, it is important to
explore the current environmental factors associated with adolescent
smoking behaviours.

Methodology

This study consists of three stages: creating a tobacco retailer density
measure; joining the density measure to individual records in the 2010
Scottish Schools Adolescent Lifestyle and Substance Use Survey
(SALSUS); and analysing the association between adolescent
behaviours and retail outlet density.

QOutlet data

We obtained the addresses of all premises registered on the Scottish
Tobacco Retailers Register as at 30 September 2012 (n=11 449). After
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clearfling and identifying duplicates, our final data set consisted of 10
161 izzobacco outlets.

- We used Geographic Information Systems (GIS) to create measures of
outte@t density for every postcode in Scotland (n=50 466). Postcodes in
the UK are based on postal addresses with each postcode

' corrésponding to an average of 15 households. First, we mapped
locations of the tobacco outlets based on the coordinates of their
postcodes. We then undertook a Kernel Density Estimation (KDE). This :
transforms the spatial pattern of outlet locations into a continuous Help _________
surface map which models the density of outlets. In brief, it begins by
dividing all of Scotland into 100%100 m grid cells. Next, for each cell, an
assessment is made of the number and proximity of outlets within an
800 m radius (we tested the sensitivity of our choice of radius by
running further analysis at 400 and 1000 m). This radius was chosen as
a plausible walking distance to get to an outlet. Qutlets nearer the
centre of the search window are given greater weight, with a decay
function attributing less weight to outlets further away.24 Rather than
reporting the number of outlets for each postcode, the KDE value
represents the smoothed density of outlets. This has an advantage
over traditional measures, such as number of outlets per postcode, as
the influence of retailers located in adjoining postcodes is included and
the measure is not therefore constrained by potential misclassification
bias caused by arbitrarily defined boundaries.?3 Postcode centroids
were then placed on this density map, allowing us to extract the density
value for each postcode, The final output of this process was a data set
of proximity-weighted outlets per square kilometre (km?) for every
postcode in Scotland.

Survey data

SALSUS is a biennial national survey commissioned by the government
to measure progress towards its target reductions of adolescent
smoking, drinking and drug use. The 2010 wave was carried out
between October 2010 and February 2011 surveying pupils from
Secondary 2 (52) and Secondary 4 (S4), most likely to be aged 13 and
15, respectively. The final nationally representative sample of 37 307
pupils equated to an individual pupil response rate of 91%.

We examined two ocutcome variables; ‘Ever smoked’ and ‘Current
smoking'. The first was used because of evidence indicating that trying
one cigarette in adolescence is one of the strongest predictors of
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going on to become a smoker.2® This outcome, referred to as ‘ever
smoked’, has been explored eisewhere.2’-30 In the survey, pupils were
asked to select one of six responses related to smoking ranging from 'l
have never smoked’ to ‘| usually smoke more than 6 cigarettes a week’.
We merged the five responses which suggested that the respondent

had, at one pointin time, tried smoking. Our second outcome
measured any current smoking regardiess of frequency.1® 31-33 This
outcome was taken from an affirmative response to the question ‘Do
you smoke at all nowadays?

Linking outlet density data with survey data

When responding to the survey, pupils were asked to include their
home and school postcodes. Of the 37 307 pupils who completed the
survey, 15 963 did not include valid home and school postcodes. Pupils
who did not provide both postcodes had to be removed from the
analysis as it was not possible to assign a density value to these
adolescents. Using the postcode identifiers on the SALSUS survey and
our derived density data set, [SD Scotland attached a density value to
every pupil with a legitimate home and school postcode, 57.2% of the
entire sample (n=21 344). A further 898 (4.2%) of the matched pupiis
were excluded as they did not respond to the outcome variables
included in the analysis, resulting in a final sample of 20 446 puplls.

We found that those excluded from the sample (16 861) were slightly
more likely to be male (53.7%¢ vs 48.1%, p<0.001), younger (52.2% vs
51.7%, p>0.05) and non-white (7.6% vs 5.5%, p<0.001). The overall rate
of having ever smoked was higher among the excluded pupils
compared with the included respondents (36.1% vs 28.1%, p<0.05).
This was also the case for current smoking (15.4% among excluded
pupils vs 9.8% for included pupils, p<0.05). Furthermore, we ran models
on a subset of ourincluded pupils with characteristics corresponding
to those of our missing group (young, non-white males) to see whether
or not this group had a different relationship between smoking and
outlet density compared to the rest of the sample. There was no
significant difference, implying that the exclusicon of this group is
unlikely to have radically altered our models.

Data analysis

We ran a series of logistic regression models in STATA/IC V.12.0
{StataCorp, College Station, Texas, USA) to explore the association
between our outcome variables and exposure to outlets after
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contlf'olling for various covariates. To account for clustering of pupils

withih schools, we used the survey (svy) command. Pupils living in

areas of zero density were used as the reference category in all of our

models. The remaining pupils were divided into quartiles of density,

both for the home (>0~1.65, 1.66-3.30, 3.31-5.62, >5.63) and the

school (>0—1 93,1.94-3.78, 3.79-6.71, >6.72). Model 1 included the

density measure and individual level demographic variables (age group

{by class year), sex and ethnicity), Model 2 added family variables: : PDF
whether the individual received free school meals; self-perceived |
family wealth (1=very/quite well off, 2=average—mnot at all well off);
family structure (eg, family with both parents, single parent family, etc)

e P

and parental smoking status. Finally, model 3 included two area-level
measures: the Carstairs deprivation score (based on four census
indicators: low social class, lack of car ownership, overcrowding and
male unemployment) quintiles (—4.58 to 1.60, =1.59 t0 0.33, 0.34 to
2.09,2.10t04.69, 4.70 to 15.11) and an indicator of rurality (urban
areas are classified by government as those settlements over 3000
people) (see breakdown for all variables in table 1). In further analyses,
we stratified the models by age and sex.

Table 1 VIEW INLINE  VIEW POPUP

Descriptive statistics of Scottish Schools Adolescent Lifestyle and Substance Use
Survey; 2010

Results

Density measures for tobacco outlets were created for each Scottish
postcode, An example of our tobacco outlet density maps for the City
of Edinburgh can be seenin figure 1. The darker shaded areas are those
with the highest density in the city centre and smaller pockets further
out,
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Figure 1

Map of tobacco outlet density in Edinburgh,

There was an overall prevalence rate of ever smoked of 28.1%: 16.3%

of 13-year-olds (S2) rising to 40.7% in 15-year-olds (S4). 9.8% of pupils
were current smokers, with this also increasing with age from 3.7% in

S2 pupils to 16.3% in $4 pupils (table 1).

In model 1, adjusting for individual level variables, there was a
significant dose—response relationship between the density of tobacco
retailers around the home environment and both current smoking and
ever smoked (tables 2 and 3). The odds of current smoking ranged
from 1.16 (C1 0.98 to 1.37; p > 0.05) in the areas of lowest density to
1.44 (C1 1.19 to 1.73; p<0.01) in the areas of highest density (table 2).
While not significant in the lowest density quartile, the results in all
remaining quartiles were significant. Similar patterns are evident for
ever smoked, ranging from 1.20 (CI 1.05 to 1.37; p<0.001) in areas of
lowest density to 1.67 (C1 1.46 to 1.90; p<0.001) in areas of highest
density around the home (table 3). After further controlling for family
and area level variables, a significant relationship remained for both
ever smoked and current smoking and retail density around the home.
For current smoking, the odds were 47% higher in the highest density
quartile compared to having no outlets in the area (OR 1.47,Cl 1.13 to
1.91; p<0.01). For ever smoked, those in areas with the highest density
had 53% higher odds (OR 1.53, C 1.27 to 1.85; p<0.001) of having ever
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| t}'i"édésmoking compared with those with no refail outlets in their
immediate vicinity.

Table 2 VIEWINLINE ~ VIEW POPUP

Odds of current smoking in school and home environments

PDF
Table 3 VIEW INLINE  VIEW POPUP

) h_He[p

Odds of having ever smoked in school and home environments

The relationship with the school environment was in the opposite
direction. In model 1 (again controlling for individual level variables), an
increased density of tobacco retailers near schools was associated with
lower odds of having ever smoked and current smoking, but neither
model was significant. After controlling for all confounders, we see
significantly lower odds of having ever smoked (OR 0.66, CI 0.50 to
0.86; p<0.01). Furthermore, in the fully adjusted model, pupils
attending schools in the highest density had significantly lower odds
(OR0.75, C10.59 to 0.95, p<0.05) of being a current smoker compared
with those with no retail outlets around their school,

Itis important to note that in the models we have added variables
which, following a review of the literature, have been identified as
important predictors of adolescent smoking. In all of our models, for
both home and school density, two variables (having both parents
living at home and not receiving free school meals) were consistently
related with lower odds of adolescent smoking and one variable, having
a parent who smokes daily, with higher odds.

To examine whether tobacco retail density had differential effects
among younger or older populations and males or females, we further
stratified our analysis by age and sex. For both 13-year-olds and 15-
year-olds, the general patterns remained the same for both home and
school environments,

Discussion

This is the first UK study to examine the association between the
neighbourhood density of tobacco retailers and adolescent smoking
behaviours at a national level. We found the anticipated relationship
surrounding an adolescent’s home; a higher density of tobacco

90f 21 2018-06-18, 10:32
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reté"i'ters was associated with higher odds of an adolescent engaging in

bothihaving ever smoked and current smoking. These findings are

consistent with the majority of previous studies, mostly from North

America, considering the importance of the local retailing environment

and smoking behaviour.34 35 However, our findings did not support

earlier work which tended to find a higher density of tobacco retailers

around schools to be positively associated with smoking behaviour!>

17-1%; indeed, we found lower odds of having ever smoked and current : PDF
smoking in pupils attending schools in areas with the highest density of '4 Help
tobacco retailers. This finding might be explained by higher levels of '
surveillance (and compliance) among retailers in proximity to schools.

Adolescents in the UK attempting to purchase tobacco in proximity to

schools are likely to be dressed in school uniform (unlike adoiescents

in North America} which indicates to retailers that they are underage,

Our research responds to calls for more evidence on the association
between retail outlets and adolescent smoking behaviours.2”
Consistent with previous research, we acknowledge the importance of
individual-level and family-level risk factors on adolescent smoking,
including family structure, poverty (as measured though Free School
Meals) and parental smoking status, but also emphasise significant
area-level effects in the form of tobacco outlet density. We recognise
that there are other smoking-related outcomes which could be altered
by the density of outlets in a neighbourhood. An increased density of
outlets in a neighbourhood may shape normative structures of
behaviour including attitudes towards tobacco and subjective norms,
Such attitudes and norms in adolescents have been shown to predict
smoking in the future.*® 37 More research is required to explore the
impact of such density on adolescent behaviour more indirectly
through the formation of social norms, the social acceptability of
smoking and local attitudes to risky behaviours,

Our study has limitations. First, we use cross-sectional data and hence
can only infer association, rather than causation. Second, we do not
have data on adolescent purchasing patterns, and as such we do not
know whether these adolescents are using retail outlets to purchase
their tobacco or are relying on informal networks as their main source.
Third, our final sample included 54.8% of SALSUS respondents as we
did notinclude those without a spatial identifier (postcode), and those
that did not respond to the smoking questions. The deletion of these
results may have resulted in either overstating or understating our final
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rééuiis. We did, however, assess whether pupils in our sample who had
characteristics associated with missing postcode data (younger non-
white males) seemed to have different relationships between smoking
‘status and tobacco environment, compared with the rest of the
samp}le. They did not—which implies that the exclusion of pupils with
-missfng postcodes is unlikely to have radically altered or biased our
models. Finally, there are various factors that may influence whether or

not an adolescent chooses to smoke, with the density of outlets being PDF
just one. As far as possible, we have tried to control for these at the _ Help
individual, family and area level, but recognise that there may be other ; T

factors shaping young people's smoking behaviour.

There is increased interest in the ways in which our environment may
influence our behaviours, and this is particularly important in
adolescence when such behaviours are formed. In particular, this is the
first study that has included a measure of home and school
environments. In doing so, we offer a better conceptualisation of the
environment by acknowledging that adolescents are exposed to place-
based characteristics in a range of settings. This research indicates the
importance of the retail environment more generally, not just that
around schools or in so-called child spaces, but across the total
environment.

The results of this research are important from a public policy and
public health perspective. A 2012 report, published by the Royal
College of Physicians and the UK Centre for Tobacco Control Studies,
reported little or no evidence base for retail interventions but
suggested that restricting the number/density of outlets in a locality
could have an impact on smoking uptake and perpetuation. These
findings support this suggestion and confirm that in Scotland the
density of tobacco outlets in a neighbourhood is positively associated
with increased odds of related risky behaviours in adolescents. The fact
that adolescents in areas with the greatest density of outlets in their
home environment are more likely to try smoking is critical, particularly
when we consider the strength of evidence suggesting that these
adolescents, who even try smoking once, are more likely to establish
habitual risky behaviours, This evidence does not support a reduction
of retailers solely in *child spaces’, such as school neighbourhoods.
Instead, tobacco control policy should consider regulating the density
of tobacco outlets across all neighbourhoods to reduce the likelihood
of smoking and smoking initiation in adolescents.
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V\.f’hat this paper adds

» What is already known on the subject

"« Research has shown that tobacco retail outlet density in
residential neighbourhoods is associated with higher odds
of smoking. ‘ . PDE

» Further research has demonstrated higher rates of
smoking among pupils attending schools in
neighbourhoods of high tobacco retail outlet density.

s, Help

What important gaps exist in knowledge on this subject

* Alimitation of previous research has been the exclusive
focus on one aspect of an adolescent's environment, efther
the home orthe school neighbourhood.

What this study adds

» This national level study explores the association between
tobacco outlet density and adolescent smoking behaviours
in home andschool neighbourhoods,

* Adolescents living in areas of high tobacco outlet density
have higher odds of both having ever smoked and current
smoking.

* |n contrast, adolescents attending schools in areas of
highest density had lower odds of having ever smoked and
current smoking,

¢ This evidence does not support a reduction of retailers
solely in ‘child spaces’, such as school neighbourhoods.
Instead, tobacco control policy should consider regulating
the density of tobacco outlets across all neighbourhoods to
reduce the likelihood of smoking and smoking initiation in
adolescents.
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Abstract
Introduction: \

Because higher density of tobacco retailers is associated with greater tobacco use, U.S.
communities seek ways to reduce the density and number of tobacco retailers, This approach can
reduce the concentration of tobacco retailers in poorer communities, limit youth exposure to

tobacco advertising, and prevent misleading associations between tobacco and health messaging.
Methods:

Communities can reduce the density and number of tobacco retailers by imposing minimum
distance requirements between existing retailers, capping the number of retailers in a given
geographic area, establishing a maximum number of retailers proportional to population size, and
prohibiting sales at certain types of establishments, such as pharmacies, or within a certain
distance of locations serving youth. Local governments use direct regulation, licensing, or zoning
laws to enact these changes. We analyze each approach under U.S. constitutional law to assist
communities in selecting and implementing one or more of these methods. There are few
published legal opinions that address these strategies in the context of tobacco control, But
potential constitutional challenges include violations of the Takings Clause of the Fifth
Amendment, which protects property owners from onerous government regulations, and under
the Fourteenth Amendment’s Equal Protection and Due Process Clauses, which protect business
owners from arbitrary or unreasonable regulations that do not further a legitimate government
interest.

Conclusion:

Because there is an evidentiary basis linking the density of tobacco retailers to smoking rates in a
community, courts are likely to reject constitutional challenges to carefully crafted laws that
reduce the number of tobacco retailers.



