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W
hile Australia has been 
applauded internationally 
for its lead on plain pack-

aging for cigarettes1 and, previously, 
for being at the forefront of tough 
tobacco advertising restrictions, tobacco 
remains as readily available as dietary 
staples like bread and milk. There are 
an estimated 35 000 tobacco retail 
outlets in Australia,2 and two states 
(Queensland and Victoria) do not even 
require a licence to sell tobacco. The 
pervasive availability of tobacco prod-
ucts is at stark odds with the harm 
caused by tobacco2 and with the pro-
gress that has been made in most other 
areas of tobacco control.

In public health more broadly, 
there is growing research and policy 
interest in the relative availability of 
unhealthy products (ie, tobacco, alco-
hol, fast food) in more socioeconom-
ically disadvantaged areas. A number 
of United States studies have reported 
higher densities of tobacco outlets in 
neighbourhoods with lower socioeco-
nomic status (SES),3-5 or in areas with 
lower household incomes and a greater 
proportion of residents from minority 
groups.6-8 By contrast, the only pub-
lished Australian study on this sub-
ject to date found no relationship 
between SES and tobacco outlet den-
sity in the Hunter region of New South 
Wales (comprising two regional cities 
and rural towns).9 However, this study 
also suggested a relationship between 
perceived tobacco availability and 
consumption, with 85.7% of smokers 
reporting that they were within walk-
ing distance of a tobacco outlet during 
the course of day-to-day activities. Its 
authors noted that reducing the availa-
bility of tobacco stands benefi ted smok-
ers who wished to quit,9 a point that has 
been made in other articles calling for 
regulation of the retail environment.10

Methods

We used an ecological cross-sectional 
design to investigate the relationship 
between local area SES and the den-
sity of retail outlets selling tobacco in 

Western Australia in 2011. Local areas 
were defi ned by Australian Bureau of 
Statistics (ABS) suburb boundaries,11 
with the “suburb” equating spatially to 
a single town outside of metropolitan 
Perth and larger regional centres. Using 
ABS classifi cations, suburbs were clas-
sifi ed as metropolitan if they fell within 
the Perth Statistical District, and non-
metropolitan if they fell outside this 
boundary.11 Analysis was undertaken at 
several levels, including whole of state, 
metropolitan Perth (where 71.6% of the 
state’s population resides), regional WA 
and fi ve larger regional centres.11

Measures

Area-level socioeconomic status: 
this was determined using the 2006 
ABS Index of Relative Socioeconomic 
Advantage and Disadvantage (IRSAD), 
where lower values indicate more dis-
advantage.12 The SES of suburbs and 
towns were classifi ed into quartiles, 
using the IRSAD percentiles.

Suburb or town population: this was 
sourced from the 2006 census and was 
used as a denominator in the compu-
tation of a per capita tobacco outlet 

density rate, to account for the likeli-
hood of suburbs or towns with larger 
populations having more tobacco 
outlets.

Tobacco outlet data: these were 
sourced from the WA Department 
of Health (DoH) by Cancer Council 
WA in May 2011. The tobacco retailer 
data were geocoded by the DoH, 
which allowed the number of outlets 
per suburb or town to be identifi ed 
using a geographic information sys-
tem (ArcGIS 10.0, Esri). These counts 
were then joined back to the IRSAD 
and population data for analysis.

Statistical analysis

The “tobacco outlet rate” was calcu-
lated as the number of tobacco outlets 
per 10 000 residents. We investigated 
the association between the per cap-
ita tobacco outlet rate and suburb SES 
IRSAD using a negative-binomial 
model with offset to account for the 
usual residential population. The neg-
ative-binomial model was used to cal-
culate rate ratios, representing the ratio 
of the number of tobacco outlets per 
capita in the comparison group to the 
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number per capita in the reference cat-
egory. Rate ratios and their 95% confi -
dence intervals were calculated for each 
IRSAD quartile. Suburbs in the high-
est quartile of IRSAD were used as the 
reference category.

Ethics approval

Approval for this study was obtained 
from the Human Research Ethics 
Committees of the WA DoH and the 
University of Western Australia.

Results

There were 911 suburbs and towns in  
WA overall. The number of tobacco out-
lets per capita for suburbs and towns 
with a low IRSAD was more than twice 
as high as that for suburbs or towns 
with a very high IRSAD (Box). Suburbs 
and towns with a very low IRSAD had 
more than four times the number of 
tobacco outlets per capita than those 
with a very high IRSAD (P < 0.001).

For the 296 metropolitan suburbs, 
the number of tobacco outlets per cap-
ita for suburbs with a very low IRSAD 
was almost 50% higher than the num-
ber per capita for those with a very high 
IRSAD (P < 0.001).

The strongest associations between 
SES and tobacco outlet density were 
observed for the 608 suburbs and 
towns outside Perth (ie, regional WA). 
The number of tobacco outlets per 
capita for suburbs and towns with a 
very low IRSAD was more than fi ve 
times higher than for those with a very 
high IRSAD (P < 0.001). The effect size 
decreased markedly with increasing 
IRSAD quartiles.

The fi ve major regional centres in 
which further analysis was undertaken 
were Albany (19 suburbs or towns), 
Bunbury (16), Busselton (6), Geraldton 
(17), and Kalgoorlie–Boulder (12). In 
all of these regional centres except 

Bunbury, tobacco outlet density was 
inversely associated with SES.

Discussion

This is the fi rst Australian study to con-
fi rm an inverse relationship between 
tobacco outlet density and area SES. 
The excess of tobacco outlets in lower 
SES areas is of public health concern 
for a number of reasons.

First, there are already marked 
socioeconomic disparities in Australia 
in smoking prevalence rates, barriers 
to smoking cessation and cessation 
success,13 and tobacco use can con-
tribute to the fi nancial hardship expe-
rienced by smokers in disadvantaged 
circumstances.13 It has been argued 
that environments that support easy 
access to tobacco products can under-
mine people’s intentions to quit or cut 
down tobacco consumption.14

Second, the concentration of tobacco 
outlets in more disadvantaged neigh-
bourhoods may accentuate the scope 
for addiction, making it harder for 
people to quit or not relapse.

Third, overall vulnerability to poor 
health is exacerbated if tobacco out-
lets are more concentrated in areas 
where people at higher risk of nega-
tive health outcomes live.15 This is the 
case in Australia, where behavioural 
risk factors such as alcohol consump-
tion, smoking and poor nutrition are 
more likely to cluster among popula-
tions with lower SES, and where lower 
SES groups are overrepresented in pre-
ventable mortality and morbidity.16

Fourth, from an economic perspec-
tive, a higher density of tobacco retail-
ers creates a competitive market that 
may stimulate price discounting, in 
turn infl uencing consumption levels 
as smokers with lower incomes may 
be particularly sensitive to the price of 
tobacco products. This is similar to the 

economic rationale for restricting alco-
hol outlet density.17 The price elasticity 
of demand for tobacco products is more 
pronounced in lower SES groups.18

Finally, despite the signifi cant pro-
gress made in Australia by banning vis-
ible point-of-sale display of tobacco 
products and advertising, cigarette dis-
pensing cabinets are typically located at 
the front of stores, where payments are 
made, so tobacco availability is still in 
effect “on display”. The normalisation 
of tobacco as perpetuated by its wide-
spread availability is of concern across 
the socioeconomic spectrum, but this 
is exacerbated when outlets are overly 
represented in lower SES neighbour-
hoods, where smoking prevalence and 
acceptability are already higher.

Our fi ndings underscore the merits of 
considering whether the time has come 
to regulate the number of outlets able 
to sell a product that is known to kill 
around 15 500 Australians each year.19 
In Australia, tobacco retail licensing is 
the remit of state and territory govern-
ments, and none have implemented 
any restrictions on the number of 
licences they grant. This is in stark con-
trast to the processes applied to alco-
hol, for which decisions to grant new 
liquor licences in a given area require 
the public interest to be considered.20 
Internationally, California is the only 
notable example where cities and towns 
have the power to enact ordinances on 
land use through licensing and zoning 
regulations and where the location of 
tobacco retailers is regulated.21

While any move to restrict the num-
ber of tobacco outlets in Australia will 
no doubt evoke some opposition, as 
noted previously,10 various precedents 
exist for governments restricting either 
the number or location of other types of 
commercial activity. Sometimes this is 
on the grounds of public health or the 
public good, as in the case of alcohol 
outlets or restrictions on nightclubs or 

Rate ratio of number of tobacco outlets per capita by Index of Relative Socioeconomic Advantage and Disadvantage (IRSAD) 
category for suburbs and towns in Western Australia, 2011

All WA suburbs and towns*
(n = 911)

Perth metropolitan area*†

(n = 296)
Regional WA*

(n = 608)

IRSAD (percentile) Rate ratio (95% CI) P Rate ratio (95% CI) P Rate ratio (95% CI) P

Very low (< 25th) 4.14 (3.00–5.71) < 0.001 1.48 (1.17–1.87) < 0.001 5.51 (4.12–7.36) < 0.001

Low (25th to < 50th) 2.12 (1.55–2.92) < 0.001 1.19 (0.94–1.52) 0.157 2.60 (2.00–3.38) < 0.001

High (50th to < 75th) 1.43 (1.15–1.79) 0.002 1.10 (0.87–1.40) 0.430 1.87 (1.34–2.60) < 0.001

Very high (� 75th) 1.00  1.00 1.00

* For all WA suburbs and towns, Perth metropolitan area and regional WA, the P value for linear trend was < 0.001.
† Perth metropolitan area analysis (296 suburbs) excluded seven suburbs with very high tobacco outlet counts or that were not generally 
representative of residential suburbs (eg, Rottnest Island, Naval Base).  
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adult stores.10 Given our observation 
of the far higher number of outlets per 
capita in areas of lower SES, advocacy 
for restricting the number of tobacco 
outlet licences granted has evidence-
based merit.

One limitation of our study is 
the lack of data on smoking behav-
iour. However, our primary aim was 
to examine the relationship between 
area SES and tobacco retail outlet den-
sity. Further, 2006 census data were 
linked with tobacco outlet information 
from 2011; while it would have been 
preferable to use 2011 census data, most 
of our analyses were complete before 
these data were released.

Further research linking geospatial 
retail outlet data to smoking prevalence 
data is needed to investigate the rela-
tionship between tobacco outlet density 
and smoking prevalence in Australia, 
as has been done in some US studies. 
Added insights would be gained if this 
could be linked to data on quit attempts, 
smoking cessation success and trig-
gers for relapse, given the hypothe-
sised association between ease of access 
and opportunities for unplanned pur-
chases and relapse. More broadly, there 
is merit in investigating the spatial clus-
tering of tobacco, alcohol and unhealthy 
food outlets in lower SES areas, as the 
dense collocation of such outlets can 
compound disparities in health behav-
iours and health outcomes in more dis-
advantaged areas.
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