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The retail availability of tobacco in Tasmania:
evidence for a socio-economic and
geographical gradient
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Abstract

Objectives: To describe the retail availability of tobacco and to
examine the association between tobacco outlet density and
The known International studies have found that easeof access
to tobacco is associatedwithmore smoking behaviour, including
area-level remoteness and socio-economic status classification
in Tasmania.

Design: Ecological cross-sectional study; analysis of tobacco
retail outletdatacollectedby theDepartmentofHealthandHuman
Services (Tasmania) according to area-level (Statistical Areas
Level 2) remoteness (defined by the Remoteness Structure of the
Australian Statistical Geographical Standard) and socio-economic
status (defined by the 2011 Australian Bureau of Statistics Index of
Relative Socioeconomic Advantage and Disadvantage).

Main outcome measure: Tobacco retail outlet density per 1000
residents.

1M
S
P

initiation by young people and reduced rates of cessation. The
distributionof tobaccoretail outletsand the relationshipbetween
access and smoking in Australia are not well characterised.

The new We identified a disproportionate concentration of
tobacco outlets in socio-economically disadvantaged and in
outer regional and geographically remote areas of Tasmania.

The implications There is increasing interest in progressive
retail restrictions for achieving further gains in tobacco
control. Such restrictions could be effective in reducing
the disproportionate density of tobacco retail outlets in
socio-economically deprived and remote settings.
Results: On 31 December 2016, there were 1.54 tobacco retail
outlets per 1000 persons. The density of outlets was
79% greater in suburbs or towns in outer regional, remote and
very remote Tasmania than in inner regional Tasmania (rate
ratio [RR], 1.79; 95% confidence Interval [CI], 1.29e2.50;
ustralia is known for its progressive tobacco control
measures, such as plain packaging.1 Despite reductions in
P < 0.001). Suburbs or towns in Tasmania with the greatest
socio-economic disadvantage had more than twice the number
of tobacco outlets per 1000 people as areas of least
disadvantage (RR, 2.30; 95% CI, 1.32e4.21; P ¼ 0.014).

Conclusions: A disproportionate concentration of tobacco retail
outlets in regional and remote Tasmania and in areas of lowest
socio-economic status is evident. Our findings are consistent with
those of analyses in New SouthWales andWestern Australia.
Progressive tobacco retail restrictions have been proposed as the
next frontier in tobacco control. However, the intended and
unintended consequencesof suchpolicies need tobe investigated,
particularly for socio-economically deprived and rural areas.
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Athe prevalence of tobacco smoking in Australia in recent
decades, it remains a leading modifiable risk factor for morbidity
and mortality.2 The burden of tobacco smoking and related
harms disproportionately affects the socio-economically disad-
vantaged and those living in regional or remote Australia.3 With
just under one-fifth of its adult population identifying as current
smokers, Tasmania has the second highest smoking prevalence in
Australia.2,4 The widespread availability of tobacco is at odds
with the known harms of tobacco smoking and is an area where
further gains in tobacco control could be achieved.

Emerging evidence suggests that greater retail availability of
tobacco (ie, the density and proximity of tobacco retail outlets) is
associated with higher levels of smoking, particularly with
increased experimentation and uptake by young people and
reduced numbers of successful cessation attempts by established
smokers.5,6 It is hypothesised that restricting the retail availability
of tobacco reduces smoking behaviour by decreasing the ease
(and increasing the cost) of obtaining tobacco, denormalising
smoking, reducing potential cues for smoking, and by supporting
public health messages about its harms.7,8

The relationship between tobacco outlet density and smoking
behaviour has mainly been described by overseas studies. The
retail availability of tobacco has been well defined in the interna-
tional literature, including the apparent concentration of outlets in
areas of socio-economic disadvantage.6,9 In comparison, our un-
derstanding of the retail availability of tobacco in Australia is
limited. Publications on tobacco retail outlet numbers have been
limited to studies inNewSouthWales, but the once-off registration
scheme in this state (tobacco retailers are required to notify the
Ministry of Health only once) means that the true availability of
tobacco remains unclear.10-12 Two studies, one each in Western
enzies Institute for Medical Research, University of Tasmania, Hobart, TAS. 2Departm
ervices, Launceston, TAS. shannon.melody@utas.edu.au j doi: 10.5694/mja17.00765
odcast with Shannon Melody available at https://www.mja.com.au/podcasts
Australia and NSW, explored the distribution of tobacco retail
outlets by area remoteness and socio-economic status, and identi-
fied a significant inverse relationship between tobacco outlet
density and socio-economic status.12,13

The effectiveness of population-level interventions that limit the
retail availability of alcohol in reducing alcohol-related harm
provides an impetus for exploring similar strategies in tobacco
control.14 In order to develop evidence-based policies on the retail
availability of tobacco, the current retail availability of tobacco in
Australiamust be known.We therefore aimed to describe the retail
availability of tobacco in Tasmania according to area remoteness
and socio-economic status.

Methods

We used an ecological cross-sectional research design to examine
the relationship between tobacco retail outlet density and area-
level socio-economic status and remoteness.
ent of Health and Human Services, Hobart, TAS. 3Department of Health and Human
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1 Geographic distribution of tobacco retail outlets in Tasmania, 2016.
A, Location of retail outlets; B, outlet density per 1000 residents, by
geographic area (at level of Statistical Areas 2)
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Data sources
Under the Public Health Act (1997), all tobacco
retailers in Tasmania are required to hold a licence to
sell tobacco, and the licence must be renewed annu-
ally. The Tobacco Seller’s Licence database main-
tained by the Department of Health and Human
Services (Tasmania) is a complete record of all issued
licences; internal audits have validated the accuracy
of the database. Unlicensed tobacco retailers are only
rarely identified. A systematic search of the Tobacco
Seller’s Licence database identified current licence
holders in Tasmania at 31 December 2016. The
retail outlets were mapped at the geographical
level of Statistical Areas Level 2 (SA2) of the
Australian Standard Geographical Classification
with geographic information software (ArcGIS 10.5;
Environmental Systems Research Institute). SA2s
are medium size geographical classifications
intended to represent communities that interact
socially and economically, typically including a
population of 10 000 individuals.15
2 Tobacco outlet density in Tasmania, 2016, by remoteness
classification

Remoteness
classification

Tobacco
outlet density

(per 1000 people)
Rate ratio
(95% CI) P

Inner regional 1.13 1

Outer regional 1.82 1.62 (1.42e2.29) 0.013

Remote 2.68 2.38 (0.87e5.24) 0.054

Very remote 4.81 4.27 (2.03e8.00) < 0.001

Outer regional,
remote, very
remote combined

2.02 1.79 (1.29e2.50) < 0.001
Population counts for each SA2 were extracted from the 2011
Census of Population and Housing by the Australian Bureau of
Statistics (ABS). The entire resident Tasmanian population (all age
ranges) was included in the analyses. Population was used as the
denominator for calculating tobacco outlet density per 1000
residents.16

Geographical areas were classified as very remote, remote, outer
regional, inner regional, or major cities according to the 2011
Remoteness Areas classification for Australia (outlined in the
Remoteness Structure of the Australian Statistical Geographical
Standard).17

The 2011 ABS Index of Relative Socioeconomic Advantage and
Disadvantage (IRSAD) scores assigned to SA2s were used in our
analysis. IRSAD is a composite measure of socio-economic condi-
tions, such as employment status, household income, and occu-
pation. The IRSAD is a relative score; lower values indicate greater
socio-economic disadvantage.18

Statistical analysis
Tobacco outlet density per 1000 residents was calculated for each
geographical region at the SA2 level. Poisson regression was un-
dertaken with post hoc Holm correction to correct for multiple
pairwise comparisons; the regression model was assessed for
overdispersion. Poisson regression was used to calculate the rate
ratios of tobacco outlet density in the comparison groups relative to
two reference groups: SA2s classified as inner regional (no SA2s in
Tasmania are classified as major city) and SA2s in the highest
IRSAD quartile (least socio-economic disadvantage). Results
were also geographically aggregated as “Greater Hobart” and
“Tasmania, excluding Greater Hobart” as defined by the ABS
Greater Capital City Statistical Area classification.15 The rationale
for this aggregation was that the retail environment in Hobart
might differ from the remainder of the state. Statistical analyses
were performed in the statistical package R, version 3.4.0
(R Foundation for Statistical Computing).

Ethics approval
This study was conducted within the Tobacco Control Unit
of Public Health Services at the Department of Health and
Human Services. The analysis involved routinely collected
administrative data geocoded at a level that precluded identifica-
tion of individual businesses in the published results. The analysis
was conducted with the approval of the data custodian, the
Director of Public Health, and further ethics approval for this
study was therefore not required.

Results

At 31 December 2016, 769 current tobacco licences had been
issued in Tasmania, an average of 1.54 tobacco retailers per 1000
residents, or one outlet per 650 Tasmanians (Box 1). There was
notable variation between SA2s in the density of tobacco retail
outlets (range, 0e6.44 per 1000 residents).

Tobacco outlet density by remoteness
Suburbs or towns in outer regional, remote, and very remote
Tasmania had 79% more tobacco outlets per 1000 persons than
inner regional Tasmania (rate ratio [RR], 1.79; 95% confidence
interval [CI], 1.29e2.50;P < 0.001). A relationship between tobacco
outlet density and increasing remoteness was evident; in outer
regional Tasmania the density was 62% greater (RR, 1.62; 95% CI,
1.42e2.29; P ¼ 0.013) and in very remote Tasmania it was more
than four times as great (RR, 4.27; 95% CI, 2.03e8.00; P < 0.001)
than in inner regional Tasmania (Box 2).

Tobacco outlet density by socio-economic status
Across Tasmania, the density of tobacco outlets in suburbs or
towns in the lowest two IRSAD quartiles was twice as great as in



3 Tobacco outlet density of towns and suburbs in Tasmania, 2016, by area-level (Statistical Areas 2 [SA2]) Index of Relative
Socioeconomic Advantage and Disadvantage (IRSAD) quartile*

IRSAD quartile

Tasmania
(94 SA2s)

Greater Hobart region
(33 SA2s)

Rest of Tasmania
(61 SA2s)

Density
(per 1000 people)

Rate ratio
(95% CI) P

Density
(per 1000 people)

Rate ratio
(95% CI) P

Density
(per 1000 people)

Rate ratio
(95% CI) P

Very high
(least deprived)

0.82 1 0.93 1 1.04 1

High 1.32 1.60
(0.89e3.00)

0.13 0.83 0.89
(0.30e2.45)

1.0 1.35 1.29
(0.66e2.60)

0.46

Low 1.84 2.24
(1.30e4.09)

0.011 1.11 1.19
(0.47e3.00)

1.0 2.41 2.31
(1.29e4.44)

0.017

Very low
(most deprived)

1.89 2.30
(1.32e4.21)

0.014 1.46 1.57
(0.69e3.75)

0.88 2.09 2.01
(1.10e3.88)

0.029

* Analysis excluded four areas not representative of residential suburbs (wilderness areas, such as kunanyi/Mount Wellington, and geographic areas consisting entirely of
shopping precincts). u
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areas in the highest IRSAD quartile (very low v very high quartile:
RR, 2.30; 95%CI, 1.32e4.21;P ¼ 0.014; low vveryhighquartile: RR,
2.24; 95%CI, 1.30e4.09;P ¼ 0.011). A relationship between density
and socio-economic status was found for the Greater Hobart
region, but differences between IRSAD quartiles were not statis-
tically significant.Outside theGreaterHobart region, thedensity of
outlets in towns and suburbs in the two lowest IRSAD quartiles
was significantly higher than in those in the highest IRSADquartile
(very low v very high quartile: RR, 2.01; 95% CI, 1.10e3.88;
P ¼ 0.029; low v very high quartile: RR, 2.31; 95% CI, 1.29e4.44;
P ¼ 0.017) (Box 3). Four SA2s were excluded from the socio-
economic analysis (and the remoteness analysis) because they
were not representative of residential areas: two wilderness areas,
and two shopping precincts comprised predominantly of retail
outlets with minimal resident population.

Discussion

The density of tobacco outletswas greater in outer regional, remote
and very remote Tasmania than in inner regional areas, and in
areas characterised by socio-economic disadvantage. We thus
found a social disparity in tobacco outlet density, as previously
reported forWA andNSW,12,13 confirming that the social gradient
in tobacco retail availability is not restricted to these two states.

The prevalence of smoking and smoking-related diseases is greater
in socio-economically deprived population groups and among
those living in remote and regional Australia.3 The observed
inequality of tobacco outlet distributionmay reflect demand, but is
also likely to contribute to consumption. The NSW analysis found
that the gradient in tobacco outlet density persisted despite con-
trolling for smoking prevalence at the local government area level,
suggesting that the disparity in outlet distribution may reflect
tobacco industry tactics.12 For example, encouraging tobacco
supply in disadvantaged neighbourhoods where smoking rates
are higher than in the general population is likely to create a social
and commercial environment that further encourages smoking
behaviour. Evidence from international cross-sectional studies
suggests that tobacco outlet density and proximity are associated
with youth experimentation, smokingbyyoungpeople and adults,
and reduced success in cessation attempts by established
smokers.5-7 Socio-economic disadvantage is an independent risk
factor for poorer health outcomes.19 The concentration of tobacco
outlets in socio-economically deprived suburbs and towns may
further exacerbate health inequities.
A combination of retail restrictions— including licensing, display
restrictions at the point of sale, and compliance checks to prevent
sales to minors — are important strategies in tobacco retail
regulation.20 No jurisdictions in Australia currently restrict the
number or locations of tobacco retail outlets, and the international
experience is also limited. Land use tools, including zoning
ordinances and conditional use permits, have been employed in
California to restrict the location of tobacco retailers.21 In 2014, in
acknowledgement of the disproportionate clustering of tobacco
outlets in poorer neighbourhoods, San Francisco introduced a cap
of 45 tobacco retailers per legislative district, and banned outlets
within 500 feet of schools.22

Whether this type of progressive retail restriction is effective in
reducing individual smoking behaviour or overall smoking
prevalence has not been evaluated in formal studies. However,
epidemiological modelling has shown that retail outlet
interventions, such as reducing outlet numbers or limiting outlets
near areas frequented by youths, may achieve modest reductions
in population-level smoking prevalence.8 Additionally, a model-
ling study in the United States found that restricting outlets from
operating near schoolswould be effective in reducing the disparity
in tobacco retailer density in socio-economically deprived neigh-
bourhoods.23 Reductions in smoking prevalence are mediated by
increases in the time, effort, and incidental costs associated with
obtaining tobacco. Individuals of low socio-economic status are
most sensitive to changes in tobacco pricing.24 As a result, tobacco
retailing restrictions may be particularly effective in reducing
smoking prevalence in areas of socio-economic disadvantage, and
may therefore have positive equity effects.

While the public appear to support progressive retail measures for
reducing the prevalence of smoking, the intended and unintended
implications of such a policy require further exploration.25 Further
research into the effectiveness and social equity of progressive
restrictions that limit the number or location of tobacco retail out-
lets is needed to inform evidence-based tobacco control policy,
particularly for socio-economically deprived and rural areas. The
unintended consequences of concentrating tobacco sales in fewer,
larger outlets may result in discounted tobacco prices and
encourage larger purchases by smokers for stockpiling. Addi-
tionally, restricting outlets according to geographic region or
socio-economic profile might be perceived as discriminatory.20

The nature of the tobacco licensing system in Tasmaniameans that
our findings offer a complete picture of the retail availability of
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tobacco in this state. Limitations of our study include the fact that
population and socio-economic indices were based on the 2011
ABS Census of Population and Housing, whereas the tobacco
outlet data were current for 31 December 2016. Additionally, our
analysis did not account for smoking prevalence, which is a
potentially important confounding variable. Smoking prevalence
data at the SA2 level are not available for Tasmania, and estimates
at the level of local government area would be too
crude. Interestingly, a similar analysis found that the association
between area socio-economic status and tobacco outlet density
was independent of smoking prevalence.12 We were not able to
adjust our analyses for business type because this characteristic is
inconsistently classified in the Tobacco Seller’s Licence database.
Adjusting for business type may provide insight into the rise in
outlet density with increasing remoteness. Regional and remote
towns may have a relatively greater concentration of businesses,
such as general stores and mixed businesses, that stock a wide
range of common consumer goods, including tobacco. Additional
limitations include the assumption that a current tobacco seller’s
licence corresponds to an active tobacco retail outlet. The acqui-
sition of tobacco sales data would overcome this limitation, but
were not available at the time of our analysis.

It would be interesting to assess tobacco retail density in areaswith
higher populations of children and young people. However, it is
difficult to identify such areas in the datasets we analysed, as the
areas in which children live may not correspond to where they
attend school or participate in recreational activities.

Conclusion
Tobacco retail outlets are concentrated in areas of socio-
economic disadvantage, and their density is higher in outer
regional, remote, and very remote Tasmania than in inner
regional areas. These social and geographical gradients may
exacerbate the health inequities experienced by these
populations. A supply-focused tobacco control policy that
restricts the retail availability of tobacco is an approach that
could further reduce the prevalence of smoking. However, the
evidence base for assessing the effectiveness of a policy that
restricts the number or placement of tobacco retail outlets
is limited. Further investigation of the intended and
unintended consequences of such measures is required to
inform evidence-based tobacco control policy, particularly for
socio-economically deprived and rural areas.
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