1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Drug Alcohol Rev. Author manuscript; available in PMC 2025 March 01.

-, HHS Public Access
«

Published in final edited form as:
Drug Alcohol Rev. 2024 March ; 43(3): 799-809. doi:10.1111/dar.13808.

Individuals’ travel to alcohol outlets: The fallacy of the local bar

Christina A. Mehranbod?, Ariana N. Gobaud?, Brady R. Bushover!, Christopher N.
Morrisonl:2

1Department of Epidemiology, Mailman School of Public Health, Columbia University, New York,
USA

2Department of Epidemiology and Preventive Medicine, School of Public Health and Preventive
Medicine, Monash University, Melbourne, Australia

Abstract

Introduction.—Studies relating alcohol outlet density around homes to alcohol consumption
produce mixed results. One possible explanation is that people travel to outlets away from their
homes. This study aims to characterise individuals’ trips to outlets, describe these trip locations
relative to other activities and estimate associations between alcohol outlet density and trips to
outlets.

Methods.—This cross-sectional study used 2014-2018 household travel data from the Victoria
Integrated Survey of Travel and Activity. We estimated the average change in the cumulative
travel characteristics associated with each additional trip to bars and liquor stores, accounting for
complex trips to multiple destinations. Logistic regression models estimated odds that individuals
travelled to outlets in relation to outlet density in their home local government area (LGA).

Results.—Among 23,512 respondents, 378 (1.6%) travelled to any bar and 79 (0.3%) any liquor
store the survey day. Bar trips added 8.2 km (95% CI 4.6, 11.8) and 18.1 minutes (95% CI 13.6,
22.6) to cumulative travel; 41% of attended bars were co-located in participants’ home LGA.
Greater bar and liquor store density within the home LGA were associated with overall trips to
these outlet types.

Discussion and Conclusions.—Individuals travel beyond their residential area to bars, but
travel to liquor stores closer to home. Bar and liquor store density within individuals’ home LGA
were associated with trips to outlets. Trips to local bars in near home comprised a minority of trips
to bars in this sample. Studies of retail alcohol access should account for trips to bars away from
home.
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INTRODUCTION

A seemingly simple question has perplexed alcohol researchers over recent decades—does
having more retail alcohol outlets in a neighbourhood increase alcohol consumption for
people who live and spend time there [1]? The question has firm theoretical and empirical
foundations. Individuals’ behaviour is affected by proximal environmental conditions [2],
and most ecological studies find aggregate alcohol consumption [3,4] and alcohol-related
harms (e.g., injuries [3,4] and liver disease [5-9]) to be greater in neighbourhoods with
more outlets. However, researchers continue to report mixed findings for individual-level
studies relating alcohol outlets to alcohol consumption. Many authors report overall positive
associations between alcohol outlet density and consumption [10-13]; others report no
association [14,15]. This paper explores one explanation for these mixed results: individuals
might travel to alcohol outlets outside the neighbourhoods where they live and routinely
spend time.

Measuring travel to alcohol outlets is methodologically challenging. The proportion of the
population who obtain alcohol either for on-premise consumption at a bar or off-premise
consumption from a liquor store is relatively small, so sample sizes must be large to
achieve stable estimates. However, collecting detailed data about individuals’ trips to
specific alcohol outlets is burdensome for both researchers and participants. Commonly
used methods for collecting travel data (e.g., travel diaries, interviews, questionnaires) are
available, albeit impractical for large samples [16-18]. These obstacles mean that few
empirical observations are available regarding the distance that individuals travel to access
alcohol at retail establishments. Without this information, studies that examine individuals’
exposure to alcohol outlets rely on educated guesses about how far away alcohol outlets
must be to influence an individuals’ alcohol consumption and risks for alcohol-related harm.
These can vary, but authors typically assume that individuals access outlets near their place
of residence, echoing colloquial notions of the “local bar” [19].

One underutilised solution for measuring travel to alcohol outlets at a population level

is household travel surveys. Travel surveys, commonly used by transportation planners to
capture representative information about the geographic movements of populations, typically
include large samples recruited via careful sample frames and collect detailed trip-level
information necessary to describe travel patterns over time (lengths of trips, modes of
transportation, etc.) [16]. Household travel surveys can reveal exposures affecting health
outcomes, both at home and in various daily visited locations (activity locations).

The aim of this study was to investigate individuals’ travel to alcohol outlets using data from
a household travel survey conducted in Victoria, Australia, reporting origin and destination
locations with high spatial resolution. We addressed this aim through one descriptive and
two analytic objectives. First, we described the distance, time and modes of travel for
individuals’ trips to alcohol outlets, accounting for the possibility that these could be part

of complex trips involving multiple stops. Second, we examined whether the alcohol outlets
to which individuals travelled were in the same neighbourhoods as other locations that

they attend routinely (e.g., home, work). Lastly, we assessed statistical associations between
individuals’ exposure to alcohol outlets and their trips to alcohol outlets at multiple spatial
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scales. We interpret results in the context that individual-level studies of exposure to alcohol
outlets and alcohol consumption are generally mixed.

Data and setting

For this cross-sectional study, we used data from 2014 to 2018 from the Victorian Integrated
Survey of Travel and Activity (VISTA), a survey conducted annually by the Victorian State
Government Department of Transport. Participants were residents of randomly selected
households who lived in 32 local government areas (LGA) in the greater metropolitan area
encompassing the major cities of Melbourne and Geelong. Included LGAs have a mean
land area of 376 km? (SD 613) and mean population of 160,639 (SD 56,903) [20]. All
members of selected households completed a single day, including timing and location

for origins, destinations and travel modes. Department of Transport staff coded the survey
data to produce trip-level, person-level and household-level datasets. These processed data
are made publicly available [21]. Included participants were aged =18 years, travelled a
cumulative distance <1000 km during the day, and began and ended the travel day at a place
of accommaodation (e.g., their home, someone else’s home, or a hotel).

Travel survey variables

Department of Transport staff categorised trip origins and destinations by 10 place types
(accommodation, education, errand, natural feature, recreation, shop, social place, transport
feature, workplace and other). Each place type contained additional information describing
place sub-types. To extract trips to retail alcohol outlets, we used 2 sub-types captured
within social place (“pub or bar” and “nightclub”) and 1 sub-type within shop place (“liquor
store”). We separated these sub-types from their parent types, then combined the places
representing locations that are typically licensed for on-premises alcohol consumption

in Victoria (pubs, bars and nightclubs) into a single category that we called “bars”.
Previous research has combined these locations (pubs, bars and nightclubs)to assess the
impact of alcohol outlet density on alcohol-related outcomes, focusing on primary alcohol
consumption sites [22,23]. We coded trip origins and destinations using 12 places—the 2
retail places that are likely to be licensed for retail alcohol sales (bars and liquor stores) and
the 10 Department of Transport types.

Other trip-level variables were the total trip distance (km), total trip duration (minutes),
transport mode and geographic location. Transport mode was categorised according to the
primary means of transport for a trip (e.g., vehicle driver, vehicle passenger, walking,
public transit). LGA was the smallest spatial resolution available for trip origins and
destinations. Unlike trip-level information, participants’ home information included both
LGA and postcode of residence.

Person- and household-level variables included were the participant’s age, binary sex,
weekly household income and the day of the week that the survey was conducted. For
the age variable, we categorised specific age groups based on quartiles. For the original 12
income categories, we grouped income data into discrete categories based on the following
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income ranges: “$0-$ - $299”, “$300-$ - $599”, “$600-$ - $999”, “$1000-$ - $1999”, and
“$2000+”.

Alcohol outlet density

Individual-level alcohol outlet density was measured as the density of alcohol outlets per
roadway kilometre within participants’ home LGA and home postcode. The Victorian
Commission for Gambling and Liquor Regulation provides information for all businesses
licensed to sell liquor in Victoria [24,25]. Available data include the license type and
latitude-longitude coordinates. Our group has accessed and stored records from that source
on June 30 for each year for the last several years, allowing us to create year-specific
measures of alcohol outlet density across the extent of the state. We spatially joined alcohol
outlets to LGAS and postcodes (geocoding rate = 99.9%), then categorised bars as outlets
with general, late night general or late night on-premises licenses; and /iquor stores as those
with packaged or late night packaged licenses [26]. We calculated the count of bars and
liquor stores per year for 2014 to 2018 within each LGA and postcode, then converted these
values to densities per roadway kilometre using roadway network data from the Victoria
Department of Environment, Land, Water and Planning.

Trip-level description

We enumerated trips that ended or began at bars, and liquor stores according to the available
trip-level characteristics (distance, time, origin place, destination place and transport mode).
We then compared the locations of LGASs where alcohol outlets were located to the LGAS
where the participant lived, worked, and travelled for other purposes, with some trips being
co-located in LGAs.

Individual-level description

We aggregated trip-level data within individuals as the cumulative travel distance and
cumulative travel time for the day. We then aggregated places as counts because individuals
could travel to multiple locations within the same place category during the day.

We specified linear regression models for cumulative travel distance and for cumulative
travel time. Independent measures were counts of places. The parameter estimates for these
models can be interpreted as the average change in the cumulative travel characteristics
associated with each additional trip to a place, after accounting for complex trips to
multiple destinations. Diagnostic tests included visual inspection of residual plots for
heteroskedasticity and inspection of a ladder of powers to consider transformation of the
dependent measures.

Statistical analyses for individuals’ trips to alcohol outlets

We aggregated the trip-level data measuring travel to alcohol outlets to the individual-level
using dichotomous variables to indicate whether participants travelled to any bar and liquor
store within and outside their home LGA during the study day. We then used logistic
regression to estimate the likelihood of individuals visiting alcohol outlets, comparing travel
within and outside their home LGA relative to alcohol outlet density in their home LGA
and postcode. We used separate models to assess associations between the odds of traveling

Drug Alcohol Rev. Author manuscript; available in PMC 2025 March 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Mehranbod et al.

RESULTS

Page 5

to a bar relative to bar density and odds of traveling to a liquor store relative to liquor

store density. We specified separate logistic regression models because densities for bars
and liquor stores were moderately to highly correlated across LGAs and postcodes (0.55<
r<0.77). All analyses controlled for sex, age and income and were conducted using R
version 4.0.4 [27]. Since intraclass correlation coefficients measuring clustering of outcomes
within LGAs and postcodes were low (bars: intraclass correlation coefficient <0.019), we
elected not to control statistically for nesting of individuals within these spatial units.

We conducted additional sensitivity analyses. First, we addressed an important possible
threat to internal validity: cohabitation, potentially violating the assumptions of unit
independence. For these analyses examining the associations of trips within individuals’
home LGA and alcohol outlet density within home LGA and postcode, we randomly
selected one person from each household (Table S1, Supporting Information). Second, we
performed separate analyses for the regions of Melbourne and Geelong to examine whether
metropolitan areas produced different associations for the relationship between trips and
alcohol outlet density.

There were 23,512 participants in the VISTA survey eligible for inclusion in this analysis.
Median age was 46 years (SD = 18 years); 57% of the sample was male (Table 1).

Median personal income per week was $600-999. Included participants were from 13,519
households, and the day of survey completion was approximately uniformly distributed.
There was one participant aged 116, according to the household travel survey. While this
value is implausibly high, no exclusionary criteria were applied to maintain the integrity of
the dataset and analysis.

Trip-level description

Table 2 shows characteristics of participants’ trips to bars (n=378) and liquor stores (n=79).
Trips fobars had a mean distance of 10.2 km (SD=16.5 km) and a mean duration of 25.7
minutes (SD=26.2 minutes); trips from bars had a mean distance of 10.8 km (SD=17.0) and
a mean duration of 24.8 minutes (SD=22.7 minutes). Trips to and from liquor stores were
shorter and quicker than trips to and from bars. The most common origins for trips to bars
were accommodation (64%) and workplace (11%); the most common origins for trips to
liquor stores were accommaodation (42%) and shops (28%). Transport mode as vehicle driver
was most common for trips to bars (43%) and liquor stores (76%).

Figure 1 displays co-location within LGAs of homes, workplaces and other attended places
for trips to bars and liquor stores. In total, 47% of trips to bars were to outlets located in
unique LGAs that the participant did not travel to for any other purpose, and 41% were to a
bar located in the same LGA as the participant’s home. Trips to liquor stores comprised 20%
of unique LGAs and 68% within the same LGA as the participant’s home.
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Individual-level description

Aggregated at the individual level, the median cumulative travel distance on the survey day
was 24.2 km (range: 0 to 746), and median travel time was 70.0 minutes (range: 2 to 610).
Participants travelled to bars between 0 and 4 times and liquor stores 0 to 2 times (Table 1).

Results of the linear regression models in Figure 2 show that, after controlling for travel to
multiple destinations throughout the day, each additional trip to a bar was associated with
an increase of 8 km in the cumulative travel distance (b=8.2; 95% confidence interval [CI]
4.6, 11.8). Trips to liquor stores were not significantly associated with increased cumulative
travel distance (b=4.7; 95%CI -3.6, 12.9). For cumulative travel time, each additional trip
to a bar was associated with an increase of 18 minutes (b=18.1; 95% CI 13.6, 22.6) and
trips to liquor stores were not associated with increased cumulative travel time (b=8.9; 95%
Cl -1.4,19.1). Table S1 presents the coefficients for all linear regression models. We note
that the independent measures were counts of destinations visited on the study day, with
models including an intercept term, allowing for negative associations. For example, the
estimated travel distance for someone who made only two trips to school, with no other
trips, is the linear combination of the constant term (b= = 13.7; 95% CI 12.6, 14.7) and twice
the association for education (b=- = -0.9; 95% CI -1.7,-, -0.1), resulting in an estimate of
12.0 km (95% CI 10.5, 13.5).

Statistical analytic results

Table 3 presents the parameter estimates for models relating alcohol outlet density to the
odds that individuals completed a trip to an outlet within their home LGA, controlling for
individual-level characteristics gender, age and personal income. An increase of one bar per
100 roadway kilometres in the home LGA was associated with trips to bars within the home
LGA (odds ratio [OR] 1.029; 95% CI 1.022, 1.038). Liquor store density within the home
LGA was associated with increased odds of traveling to liquor stores within the home LGA
(OR 1.155; 95% CI 1.099,1.215). Similar associations were observed for outlet densities in
the home postcode. Results of the sensitivity analyses examining one person per household
resembled the main findings (Table S2, Supporting Information). The analyses examining
Geelong alone contained far too few participants to produce stable estimates (n=1100) but
analyses from Melbourne produced similar results as the main analyses (n=22,402).

Table 4 presents the parameter estimates for logistic regression models relating alcohol
outlet density to the odds that individuals completed a trip to an outlet outside their

home LGA, controlling for individual-level characteristics. An increase of one bar per 100
roadway kilometres in the home LGA was not significantly associated with trips to bars
outside the home LGA (OR 1.003; 95% CI 0.992, 1.014). Liquor store density was also not
significantly associated with increased odds of traveling to liquor stores outside the home
LGA (OR 1.036; 95% CI 0.932, 1.153).

DISCUSSION

This study of one-day trip paths for 23,512 individuals in Melbourne, Australia, identifies
that individuals travel well beyond their immediate residential area to access on-premise
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alcohol outlets. Travel to distal alcohol outlets could contribute to mixed results for
individual-level studies of exposure to alcohol outlets and alcohol consumption.

The first study aim was to describe individuals’ travel to alcohol outlets. We found one-way
trips to bars had a mean distance of 10.2 km and took 25.7 minutes, but these trips added
only 8.2 km and 18.1 minutes to the cumulative travel distance over the full day. The
difference between one-way trip distance and cumulative trip distance was more substantial
for liquor stores (0.8 km difference) than bars (2 km difference). We found one-way trips

to liquor stores had a mean distance of 5.5 km and took 12.2 minutes, but these trips

added only 4.7 km and 8.9 minutes to the cumulative travel distance over the full day.

The attenuation occurs because trips to liquor stores are commonly part of complex trips
involving multiple stops. While few studies have explored this topic, one smaller study
(n=831) found that distance and affordability are key in alcohol purchase decisions [28].
People might travel farther for unique bar attributes [28,29], but proximity influences liquor
store purchases. Our results concord with prior findings, in that there are differences in the
distance people are willing to travel to an alcohol outlet (i.e., “alcohol access”) [30,31]. The
observation that individuals combine trips to liquor stores with trips to other shops is partly a
function of the liquor licensing regime in Victoria—which requires that liquor sales occupy
separate retail space compared to other items [32]—and partly a reflection that alcohol is
generally considered a non-durable good that consumers purchase routinely [33].

The second study aim was to examine whether individuals’ chosen alcohol outlets were

in the same neighbourhoods as their homes, workplaces and other destinations. We used
LGAs to represent neighbourhoods, which are much larger geographic areas than are used
in most published studies that relate individuals’ exposure to alcohol outlets and alcohol
consumption. Despite the potential for bias in detecting co-location, many trips were to
unique neighbourhoods. Almost half the observed trips to bars (47%) and one-fifth of liquor
store trips (23%) were outside individuals’ LGAs. This corroborates other studies that have
examined associations of alcohol outlet density with alcohol consumption using measures of
activity spaces (i.e., convex hull polygons, standard deviational ellipses, etc.) [34,35], which
are the “set of spatial locations visited by an individual over a given period.” [36] These
studies, by Freisthler et al. [34] and Morrison et al. [37], find that measures incorporating
activity space information, like activity location measures (places individuals frequent) and
activity path-based measures (places individuals frequent and paths between each of those
places) do not necessarily relate to residence-based measures, like outlet density in a census
tract. Implications of this study are important for research on the impact of the alcohol
environment on consumption. If a significant percentage of trips to bars are located outside
of an individual’s “neighbourhood”, limiting studies to only the alcohol environment of
where they live or work may miss their true exposure and ultimately their risk of alcohol
consumption.

The third study aim was to examine associations between alcohol outlet density and
tripsto alcohol outlets within and outside of the home LGA. One extrinsic and mutable
environmental feature that could theoretically affect individuals’ alcohol consumption is
the availability of alcohol through retail outlets. Alcohol availability can be separated into
four dimensions —physical (prevalence of retail establishments that sell alcohol like bars
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and liquor stores), social (prevalence of alcohol in social environments), economic (cost
relative to income) and subjective (perceived access) [38]. Retail alcohol outlet density is
generally used as the measurement technique for the four availability dimensions listed
above. Much of the evidence examining the relationship between alcohol outlet density and
alcohol consumption does not explicitly isolate the type of alcohol availability under study,
potentially pointing to anotherreason for mixed findings. Epidemiologically, these four
dimensions of alcohol availability act as multiple correlated exposures, each with separate
paths to alcohol access (mediator) and to alcohol consumption (outcome). Given the mixed
results from individual-level studies, further research into the specific pathways linking
outlet density and consumption is needed to clarify the overall impact. For example, distance
to alcohol outlets may mediate the relationship between outlet density and trips to alcohol
outlets; that is, high outlet density could shorten the distance to alcohol outlets, consequently
increasing trips and opportunities for consumption. Future research examining distance to
alcohol outlets may elucidate yet another component pathway in relationship between outlet
density and consumption. Our primary focus was on exploring the broader relationship
between outlet density and trips to alcohol outlets. Thus, the third aim found significant
associations between individuals’ exposure to alcohol outlets and their physical access to
alcohol outlets within their home, isolating one of the multiple theoretical pathways by
which exposure to alcohol outlets affects alcohol consumption for individuals.

This study did not find the same significant associations between alcohol outlet density

in individuals” home LGAs or postcodes and visits to outlets outside their home LGA.
However, it is crucial to note that over half of bar visits are outside the home LGA. While
local alcohol outlet densities affect local trips to alcohol outlets, additional research is
necessary to understand the factors influencing trips to outlets outside of the home LGA if
density is not a significant predictor.

There are several limitations to this study. First, VISTA contains no alcohol purchase or
consumption information for individuals when traveling to retail alcohol outlets. Second,
we cannot confirm that the destination outlets were licensed for on-premise or off-premise
alcohol sales. Third, the VISTA data capture individuals’ travel over just one day. The
alcohol outlets to which they travelled may be located within LGAs that they frequented

on other days, and studies using activity location-based or activity path-based approaches
may capture these neighbourhoods as being within the individuals’ activity space. However,
the trip-level data allows identification of dedicated trips to specific locations, so these data
are arguably a better fit for testing direct access to alcohol outlets than data that measure
exposure to alcohol outlets over longer periods (e.g., weeks, months).

Studies examining associations between individuals’ exposure to retail alcohol outlets and
the volume and pattern of their alcohol consumption often have mixed results. This study
identifies one explanation for this puzzling finding—trips to the “local bar” may be the
exception, not the norm. Further, in sync with other literature, we find alcohol outlet density
to be associated with trips to alcohol outlets, thus emphasising one possible pathway toward
alcohol consumption. Refining the scientific methods for measuring exposure to alcohol
outlets and alcohol consumption is a research priority because the retail alcohol environment
is a modifiable exposure, and alcohol consumption takes a considerable toll on public health.
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Figure 1.
Venn diagrams for the proportion of trips to bars (n = 378) and liquor stores (n = 79) that

were co-located in local government areas with participants’ home, workplace and other
attended place.
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Table 1.
Participant characteristics (n = 23,512)
n % Median | Min | Max
Cumulative travel characteristics
Distance (kms) 24.2 0 746
Time (mins) 70 2 610
Destinations (count)
Bar 0 0 4
Liquor store 2
Accommodation 1 1 11
Education 0 0 8
Errand 0 0 5
Natural feature 0 0 4
Recreation 0 0 6
Shop 0 0 12
Social 0 0 6
Transport 0 0 16
Work 0 0 14
Other 0 0 3
Survey day
Sunday 2700 115
Monday 3561 15.2
Tuesday 3629 15.4
Wednesday 3655 15.6
Thursday 3624 15.4
Friday 3521 15.0
Saturday 2822 12.0
Demographic characteristics
Male 13,404 | 57.0
Age 46 18 116
Household income per week ($) 2100 0 12500
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Characteristics of trips to bars and liquor stores

Table 2.

Bar (n =378) Liquor store (n =79)
Inbound trip | Outbound trip | Inbound trip | Outbound trip
Summary statistics Mean | SD Mean SD Mean | SD Mean SD
Distance 10.2 16.5 10.8 17.0 55 7.2 3.8 4.7
Time 25.7 26.2 24.8 22.7 12.2 8.0 9.7 7.7
Place n % n % n % n %
Bar 12 3.2 12 3.2 0 0.0 2 25
Liquor store 2 0.5 0 0.0 0 0.0 0 0.0
Accommodation 242 64.0 293 775 33 41.8 61 77.2
Education 7 1.9 1 0.3 0 0.0 1 1.3
Errand 6 1.6 3 0.8 5 6.3 0 0.0
Natural feature 2 0.5 6 1.6 1 13 0 0.0
Recreation 9 2.4 10 2.7 4 5.1 0 0.0
Shop 26 6.9 31 8.2 22 27.9 14 17.7
Social 27 7.1 8 2.1 3 3.8 0 0.0
Transport 1 0.3 3 0.8 0 0.0 0 0.0
Work 43 11.4 11 2.9 11 13.9 1 13
Other 1 0.3 0 0.0 0 0.0 0 0.0
Mode of transport n % n % n % n %
Bicycle 0 0.0 0.0 0 0.0 0 0.0
Motorcycle 1 0.3 1 0.3 0 0.0 0 0.0
Other 4 11 3 0.8 0 0.0 0 0.0
Public bus 3 0.8 3 0.8 0 0.0 0 0.0
School bus 0 0.0 0 0.0 0 0.0 0 0.0
Taxi 5 13 16 4.3 1 13 1 13
Train 23 6.1 23 6.1 0 0.0 0 0.0
Tram 15 4.0 13 35 0 0.0 0 0.0
Vehicle driver 164 43.4 170 45.2 60 76.0 61 7.2
Vehicle passenger 93 24.6 88 23.4 11 13.9 13 16.5
Walking 70 185 59 15.7 7 8.9 4 51
Missing 0 0.0 2 0.5 0 0.0 0 0.0
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