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Executive Summary 
This review was commissioned by Liquor & Gaming NSW (L&GNSW), and funded by the Independent 
Liquor and Gaming Authority of New South Wales (ILGA), to answer five questions: 

1. What is the research evidence for liquor outlet density in a particular suburb (or SA2, or 
comparable area for international research) contributing to the incidence of crime and other 
social harms in that suburb and/or adjacent suburbs? 

2. Which research (such as the Jiang et al. 2023 report ‘Association of liquor outlet density with 
domestic and non-domestic assault in New South Wales’) distinguishes between density of 
different types of liquor outlets, such as hotels, clubs, and packaged liquor outlets (bottle 
shops)? What conclusions can reliably be drawn from this body of research?  

3. What is the relationship between locality characteristics, outlet density and harms (e.g., 
rural/regional/metro, socioeconomic status)? 

4. What is the relationship between outlet characteristics, outlet density and harms (e.g. 
trading hours, proximity to other land uses, size of outlet, product range, volume of alcohol 
sold, and other factors)? 

5. What is the relative quality of the findings of the different research papers on liquor outlet 
density (e.g., categorised as A, B, C etc)? 

The purpose of the review was to update the evidence used to inform liquor licensing decisions on 
the question of alcohol outlet density. This review follows the Livingston et al. (2015)[1] review 
brokered by the Sax Institute for the NSW Ministry of Health. It builds upon and updates the data 
that informed that review. The review draws on evidence from alcohol outlet density research 
published from 2015 onwards.  

Methodology  

This is a comprehensive review that employed a systematic search of academic databases, 
supplemented with a grey literature search. The search strategy used by Livingston et al. (2015) was 
replicated for the years 2015-2025.  

The initial search returned 3414 records, of which 1490 were duplicates. The title and abstracts were 
screened for the remaining 1924, eliminating a further 1554 records as irrelevant to the questions. 
The remaining 370 articles were subject to full text checking, data extraction, and quality appraisal in 
a systematic review management tool (Covidence).  

A minimum of two reviewers checked articles for inclusion. Disagreements were resolved by 
consensus. A further 198 records were excluded. Two additional articles were identified either by 
backward citation or from the first review commissioned by this authorship group in 2025, and four 
additional articles were identified at the peer-review stage.  

The research team shared extraction and quality appraisal for the final 178 articles. Approximately 
80% of records were subject to second review among the team to ensure consistency. The websites 
of relevant Australian government agencies, non-government organisations, and academic centres 
were searched for grey literature relating to alcohol outlet density published within the last 10 years, 
using terms relevant to the research topic. Liquor licensing authorities in each state and territory 
were also contacted to request any relevant sources.  

Data extracted from the articles and grey literature was narratively synthesised in relation to each of 
the research questions. 
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Results 

The majority of studies found a positive association between alcohol outlet density and harms. 
Consistently, an increase in alcohol outlet density was associated with an increase in harms including, 
crime, violence, consumption, and health. This pattern, however, was not universal. Studies trended 
towards a positive association, but some observed no or negative associations between density and 
social harms.  

The primary conclusions that can be drawn from the studies examined for this review are that: 

• There is an extensive literature examining the relationship between local liquor outlet 
density and social harms. The majority of research indicates that outlet density, as either the 
concentration of outlets or proximity to outlets, is positively associated with crime, violence, 
and other social harms. 

• Most, but not all, of the literature examined outcomes by outlet type. This was most typically 
categorised by study authors as “on-premise” versus “off-premise” (or similar), with only a 
few studies exploring more granular categories. The extent to which outcomes differed by 
outlet type varied according to harm (see below).  

• Increased alcohol outlet density was generally observed to be positively associated with 
higher rates of crimes including homicide, assaults, domestic and intimate partner violence, 
sexual violence, robbery, property offences, and public order offences. On- and off- premise 
outlets, however, were found to have different relationships with different crime types. Some 
studies observed that density of certain outlet types was associated with some crime types 
but not with others. These findings were not consistent across studies, except that there was 
an overall tendency to observe a positive relationship with outlet density and social harms. 

• Increased outlet density was also associated with higher levels of drinking by adolescents 
and adults and also associated with increased risk of alcohol use disorder or dependence. 

• Greater alcohol outlet density was associated with worse outcomes in relation to injuries, 
ambulance call outs, emergency department visits, alcohol related hospitalisations, and 
measures of alcohol-related non-communicable disease. Differences in how outlet types 
were associated with these social harms were observed. 

• Generally, the evidence tended towards identifying an association between higher density 
and higher likelihood of disease, particularly for off-premise outlets. 

• Studies examining the relationship between alcohol outlet density and mental health and 
suicide were equivocal, tending towards a modest positive association between density and 
these outcomes. 

• Studies tended to find a positive relationship between alcohol outlet density and motor 
vehicle accidents, pedestrian and cyclist injury, and drink driving. 

• Studies were equivocal about the relationship between alcohol outlet density and child 
maltreatment, abuse, and neglect. 

• There was a small subset of Australian sources (20 articles, 5 grey literature). This evidence 
was broadly consistent with the direction of the overall literature (e.g. positive associations 
between density and harms for crime, consumption, and use of emergency health services) 
and showed mixed results by outlet type for motor vehicle crashes (e.g. with a tendency for 
there to be fewer crashes in relation to off-premise outlets). There is a limited evidence base 
specific to NSW. There are contrasting findings about locality characteristics, outlet density, 
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and harms. Most studies identified for this review indicated that low socio-economic status 
or deprivation would compound the impact of increased outlet density. The vast majority of 
studies sought to control for locality characteristics, rather than interrogate their relationship 
with alcohol outlet density and harms. 

• Few articles which specifically examined the interaction between outlet characteristics (e.g. 
proximity to other land uses, trading hours, etc), outlet density, and harms. Of the available 
evidence, most related to associations between density, the local environs of alcohol outlets, 
and crime and violence outcomes. 

• The sources included in the review were generally assessed as being of good quality in 

relation to the JBI cross-sectional study quality appraisal checklist. A range of approaches 

were used, employing both individual and aggregate level outcome measures common in the 

alcohol research field, cross-sectional and longitudinal designs, as well as a small number of 

predictive modelling studies. In addition to quality, the utility of any specific study to support 

decision making requires user judgement regarding relevance to context. 
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Background & objectives 
The role of governments and their statutory authorities in controlling alcohol availability through law 

and regulation is well-established internationally.[2, 3] In particular, licensing systems are used to 

manage where alcohol outlets can operate (i.e. spatial availability) and on what days and times (i.e. 

temporal availability). Such systems may also impose various conditions regarding the type of alcohol 

sold, responsible service requirements, and so forth. In most Australian states and territories and in 

some other jurisdictions, for example, Scotland and England, licensing authorities are explicitly 

mandated to consider the needs, interests and/or public health of the community in their decision-

making.[4, 5] 

In NSW specifically, the Liquor Act 2007 (NSW)[6] stipulates that licensing decisions strike a balance 

between the development of relevant industries (i.e. live music, entertainment, tourism and 

hospitality) and minimising the harms associated with alcohol. That is, the licensing authority must 

consider both the potential benefits to the community of granting a licence as well as their duty to 

ensure the “overall social impact of the granting of a licence or authorisation will not be detrimental 

to the well-being of the local or broader community”. To update the evidence regarding the impact 

of liquor licence density on alcohol-related harm that ILGA considers in its decision-making process, 

L&GNSW commissioned two reviews on behalf of ILGA. The first of these (delivered in October 2025) 

was a rapid review of the references and summarised findings in Annexure A of Guideline 6. This is 

the report of the second review which focused on alcohol outlet density research. 

Density of outlets can be considered as the number of alcohol outlets within an area or in terms of 

proximity to one another.[2] Sacks and colleagues (2020)[7] describe three main ways in which density 

is measured in the literature; container-based approaches which calculate the number of outlets 

within a geographically bounded area, distance-based measures which calculate the distance 

between a key reference point (e.g. home, school) and alcohol outlets, and spatial access-based 

measures which evaluate the concentration of outlets in relation to the ability of the population to 

reach them (e.g. accounting for population size, distance, competition, etc). Broadly, the evidence 

regarding alcohol outlet density is that increased (or decreased) density is associated with higher (or 

lower) levels of consumption and harms.[2, 8, 9] Indeed, an earlier review conducted in 2015 by 

Livingston and colleagues and brokered for the NSW Ministry of Health via the Sax Institute (covering 

Australian and international literature from 2005-15) found that, in general, higher density of alcohol 

outlets (as measured by the range of approaches as described above) is associated with higher rates 

of violence, higher rates of emergency department attendance, and poorer health outcomes.[1] In 

contrast, however, the authors assessed the evidence for the relationship between alcohol outlet 

density and alcohol consumption (both adults and underage), drink-driving, and traffic accidents to 

be equivocal. The authors also identified some important gaps in evidence, for example, they noted 

that while many studies compared outcomes by on- and off-premise outlet density, there was a 

relative lack of more fine-grained evidence examining outcomes by other venue and/or locality 

characteristics. 

The current review builds on the Livingston et al. (2015) review conducted for the NSW Ministry of 

Health. It draws on evidence from alcohol outlet density research published from 2015 onwards and 

aims to answer five key research questions: 
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1. What is the research evidence for liquor outlet density in a particular suburb (or SA2, or 

comparable area for international research) contributing to the incidence of crime and 

other social harms in that suburb and/or adjacent suburbs? 

2. Which research (such as the Jiang et al. 2023 report ‘Association of liquor outlet density 

with domestic and non-domestic assault in New South Wales’) distinguishes between 

density of different types of liquor outlets, such as hotels, clubs, and packaged liquor 

outlets (bottle shops)? What conclusions can reliably be drawn from this body of 

research?  

3. What is the relationship between locality characteristics, outlet density and harms (e.g., 

rural/regional/metro, socioeconomic status)? 

4. What is the relationship between outlet characteristics, outlet density and harms (e.g. 

trading hours, proximity to other land uses, size of outlet, product range, volume of 

alcohol sold, and other factors)? 

5. What is the relative quality of the findings of the different research papers on liquor 

outlet density (e.g., categorised as A, B, C etc)? 
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Methodology 
A comprehensive review was undertaken, incorporating a systematic search of academic databases 

for relevant evidence supplemented by grey literature searching. Findings were synthesised 

narratively in relation to each research question. 

Peer reviewed journal articles 

The search strategy (i.e. databases and search terms) used by Livingston et al. (2015)[1] was replicated 

for the past 10 years (Table 1). 

Table 1 Search strategy and date limiters 

Database Fields Dates Search 

WoS 

Medline 

topica 2015-01-01 to 

2025-07-17 

((alcohol OR liquor) AND (outlet* OR premise* OR 

store*) AND (densit* OR availability OR proximit* OR 

access OR spatial OR neighbour$hood)). 

WoS Core 

Collection 

topica 2015-01-01 to 

2025-07-17 

((alcohol OR liquor) AND (outlet* OR premise* OR 

store*) AND (densit* OR availability OR proximit* OR 

access OR spatial OR neighbour$hood)). 

Ovid 

PsychInfo 

.mpb 2015 to 

currentc 

((alcohol OR liquor) AND (outlet* OR premise* OR 

store*) AND (densit* OR availability OR proximit* OR 

access OR spatial OR neighbour$hood)).mp 

Ovid Embase .mpb 2015 to 

currentc 

((alcohol OR liquor) AND (outlet* OR premise* OR 

store*) AND (densit* OR availability OR proximit* OR 

access OR spatial OR neighbour$hood)).mp 
a   “topic” = searches title, abstract, MeSH headings and qualifiers 
b   “.mp” = searches through key database record fields: title, author, abstract, subject headings 
c   Searches conducted 17/07/25 

A total of 3414 records were initially returned and exported to Endnote reference management 

software, where 1285 were automatically identified as duplicates (Figure 1) The remaining records 

were then exported to Excel where an additional 205 duplicates were manually identified. 

Title/abstract screening of the remaining 1924 records was also undertaken in Excel, with each 

record screened by a single reviewer. A total of 1554 records were eliminated at this stage (see Table 

2 for inclusion and exclusion criteria). 

The remaining 370 titles were then imported into Covidence (a systematic review management tool) 

for full text checking, data extraction, and quality appraisal. Of these, 349 were primary research 

articles and 21 were reviews. At this stage, all records were checked for inclusion by two reviewers, 

with any disagreements resolved by consensus. Of the primary research articles, 198 were excluded 

(see Figure 1 for reasons). Given that the review articles draw on an overlapping set of literature, and 

also include articles collected by this review (which risks amplifying findings), we selected six of the 

reviews to assist us in sense checking our findings, focusing on only the most directly relevant (i.e. 

specific to density and/or highly relevant to context e.g. concerning late-night entertainment 

precincts, and/or recent).[8-13] Details of the 15 excluded reviews are available in Appendix 1. Two 

additional articles were identified by other means, one via backward citation searching, one via our 

earlier review (as mentioned above), and four at the peer-review stage (none of which were indexed 

to the databases used). 
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Data extraction and quality appraisal for the final set of 172 primary research articles was shared 

among the team, with records initially being extracted by a single reviewer and approximately 80% of 

records checked by a second reviewer to ensure consistency. Data were extracted as per a pre-

determined template framed around the research questions (Appendix 2). The quality of each item 

included was assessed using existing tools. The primary research articles used a variety of methods, 

and so for the sake of consistency across articles and with Review 1, we used the 8-question JBI 

Cross-Sectional Studies Appraisal Checklist (see Appendix 3 for the quality appraisal checklist). There 

are several consortia internationally who have developed guidance for evidence synthesis, including 

quality appraisal tools, and it has been noted there is considerable overlap between the tools 

developed by different groups (i.e. similarity regarding the study features assessed).[14] The 

Australian-based JBI organisation has a suite of widely used and well-regarded tools for appraising 

different study types (e.g. for cross sectional studies, prevalence studies, cohort studies, etc). As for 

Review 1, given the range of study designs identified in this review, it was important to identify the 

single most useful tool to support comparisons between disparate studies. A comparison process 

undertaken for Review 1 identified the checklist for cross-sectional studies as the tool which had 

greatest relevance to most papers and the least redundant items, hence using it for Review 2. 

Grey literature 

We included the report prepared in 2023 for ILGA by Jiang and colleagues regarding alcohol 

accessibility and assault.[15] Additionally, the websites of relevant Australian government agencies, 

non-government organisations, and academic centres were searched for literature relating to alcohol 

outlet density published within the last 10 years, using terms relevant to the research topic. This 

included: 

• Australian Drug Foundation https://adf.org.au/ 

• Australian Government Department of Health, Disability and Ageing 

https://www.health.gov.au/ 

• Government websites for each state and territory (especially focussing on health and 

justice/crime/law tabs) https://www.act.gov.au, https://www.nsw.gov.au, https://nt.gov.au/, 

https://www.qld.gov.au/, https://www.sa.gov.au/, https://www.tas.gov.au/, 

https://www.vic.gov.au/, https://www.WA.gov.au/ 

• Australian Institute of Criminology https://www.aic.gov.au/ 

• Australian Institute of Health and Welfare https://www.aihw.gov.au/ 

• BOSCAR NSW Bureau of Crime Statistics and Research https://bocsar.nsw.gov.au/ 

• Centre for Alcohol Policy Research https://www.latrobe.edu.au/research/centres/health/capr 

• Centers for Disease Control and Prevention, US Department of Health and Human Services 

https://www.cdc.gov/index.html 

• Foundation for Alcohol Research and Education https://fare.org.au/ 

• National Centre for Education and Training on Addiction https://nceta.flinders.edu.au/ 

• National Drug and Alcohol Research Centre https://www.unsw.edu.au/research/ndarc 

• National Drug Research Institute https://ndri.curtin.edu.au/ 

• Office of the 24-hour Economy Commissioner https://www.nsw.gov.au/business-and-

economy/office-of-24-hour-economy-commissioner 

• Sax Institute https://www.saxinstitute.org.au/ 

• Turning Point https://www.turningpoint.org.au/ 

• VicHealth Victorian Health Promotion Foundation https://www.vichealth.vic.gov.au/ 

https://jbi.global/sites/default/files/2019-05/JBI_Critical_Appraisal-Checklist_for_Analytical_Cross_Sectional_Studies2017_0.pdf
https://jbi.global/sites/default/files/2019-05/JBI_Critical_Appraisal-Checklist_for_Analytical_Cross_Sectional_Studies2017_0.pdf
https://adf.org.au/
https://www.health.gov.au/
https://www.act.gov.au/
https://www.nsw.gov.au/
https://nt.gov.au/
https://www.qld.gov.au/
https://www.sa.gov.au/
https://www.tas.gov.au/
https://www.vic.gov.au/
https://www.wa.gov.au/
https://www.aic.gov.au/
https://www.aihw.gov.au/
https://bocsar.nsw.gov.au/
https://www.latrobe.edu.au/research/centres/health/capr
https://www.cdc.gov/index.html
https://fare.org.au/
https://nceta.flinders.edu.au/
https://www.unsw.edu.au/research/ndarc
https://ndri.curtin.edu.au/
https://www.nsw.gov.au/business-and-economy/office-of-24-hour-economy-commissioner
https://www.nsw.gov.au/business-and-economy/office-of-24-hour-economy-commissioner
https://www.saxinstitute.org.au/
https://www.turningpoint.org.au/
https://www.vichealth.vic.gov.au/
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Liquor licensing authorities in each state and territory were also contacted to request any relevant 

sources held. Website profiles of key Australian-based authors in the field and some UK-based 

academics / academic groups were scanned for relevant publications and/or emails sent enquiring as 

to any additional research outputs (peer-reviewed or grey literature), although this yielded very little 

additional material. 

In addition to the Jiang et al report commissioned by the ILGA,[15] four Australian grey literature items 

were identified via our searches above as having content relevant to this review, three of which 

presented data analysis,[16-19] and one of which was a review document which included density-

related content (which, like the other reviews, was used for sense-checking.[19] Two other reports 

were discovered which did not fall within the parameters of this review, but which may nonetheless 

be of interest to the ILGA.1 

Narrative synthesis 

Data extracted from the articles and grey literature was narratively synthesised in relation to each of 

the research questions. Given the large number of sources identified, it was necessary to prioritise 

among these within the narrative. Although all sources are mentioned in the Analysis & Findings 

section below, we have given precedence to evidence which is (a) most relevant to context (i.e. 

Australia or similar countries), and (b) which is of a higher order of evidence. As brief examples of 

dissimilarity of context to Australia, in Japan, only off-licence alcohol outlets need to be licensed,[20] 

while in Spain, licensing is not specific to alcohol per se but rather included under a more general 

licence required for any establishment selling food or beverages for human consumption.[21] Evidence 

from countries with greater similarity in culture and licensing regimes is more likely to be relevant to 

the decision-making of ILGA. Regarding the nature of evidence, numerous authors have commented 

on the relative strength of studies which examine change over time (e.g. longitudinal studies, natural 

experiments) as compared to cross-sectional studies examining the association between density and 

social outcomes at either the individual level or aggregated by area, for example, because causality 

cannot be established using cross-sectional designs.[1, 2, 8] Studies which include a temporal element 

are described in greater detail within our results compared to studies of association only. The 

narrative for RQs 1-4 generally does not detail the strengths and limitations of individual studies, due 

to space constraints and potential repetition across the literature (e.g. regarding density measures 

used, the use of self-report data, potentially uncontrolled confounding factors, etc, etc). Most study 

authors include discussion of such issues within their papers to which the interested reader can refer. 

Instead, a broader discussion of the potential merits of different methodologies is provided in the 

section regarding RQ5

 
1 (1) We located a recent review of the Liquor Licensing System in Northern Ireland, which while it did not have 
content specific to this review, may be of broader interest to the ILGA. https://www.communities-
ni.gov.uk/sites/default/files/2025-02/NI-Licensing-Review-Report.pdf 
 (2) A further grey literature document was discovered during the peer-review process for this report by ILGA, 
however, this was published outside the time frame for our review. This is a Retail Drinks Australia (RDA) 
commissioned analysis of liquor outlet density, accessibility and harms undertaken by Data Analysis Australia. 
Detailed analysis of this report is beyond the scope of this review https://www.retaildrinks.org.au/news-
info/research 

https://www.communities-ni.gov.uk/sites/default/files/2025-02/NI-Licensing-Review-Report.pdf
https://www.communities-ni.gov.uk/sites/default/files/2025-02/NI-Licensing-Review-Report.pdf
https://www.retaildrinks.org.au/news-info/research
https://www.retaildrinks.org.au/news-info/research
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Table 2  Eligibility criteria 

Study Inclusion Exclusion 

Population People/communities affected by relative alcohol outlet density People/communities NOT affected by relative alcohol outlet density 

Interventions Relative density of alcohol outlets (e.g. as measured by container-

based, distance-based, and/or spatial-access-based measures) 

• Individual interventions e.g. patron bans 

• Licensing compliance 

• Decisions of non-licensing body e.g. University restrictions, presence 
of outlets on Army bases 

• Focussed on online alcohol delivery 

• Alcohol licensing examined in association with recreational cannabis 
outlet density (not a relevant consideration for the current NSW 
licensing environment) 

• Relating to effects of an exceptional, non-policy-related event (e.g. 
Christchurch earthquake, Covid pandemic) 

• Articles with the primary purpose of testing alternative measures of 
spatial density, unless the article was highly relevant to the Australian 
context (e.g. Badland et al. 2016)[22] 

Comparators Control/comparison location, before/after analyses, time series, 

modelling 

No comparator (i.e. studies that did not include a control or comparison 

location, or compare over time, and/or were not modelling studies) 

Outcomes • Quantitative measures of community outcomes (e.g. public 
amenity, violence, crime, and/or health outcomes). 

• These outcomes can include those identified by study authors 
as related to outlet density proximally (e.g. alcohol-related 
ambulance call-outs) or distally (e.g. population mortality). 

• If available, these outcomes will be further categorised by: 
o Outlet type (RQ2) 
o Location characteristics (RQ3) 
o Outlet characteristics (RQ4) 

Reports only on outcomes unrelated to alcohol outlet density 

Timeframe 01/01/2015-17/07/2025 Prior to 2015 

Study 

designs 

Longitudinal/cohort, analytic cross-sectional, quasi-experimental, 

and modelling studies which report on the relationship between 

alcohol outlet density and quantitatively measured outcomes. 

Systematic reviews. 

Studies which do not primarily examine these relationships. Qualitative 

studies are specifically excluded (density is typically quantitatively 

measured). Reviews selectively excluded for a combination of the following 

reasons: Multi intervention/dated/few relevant articles/non-systematic. 
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Records identified from databases 
in total: n = 3414 

 
- WoS Medline = 648 
- WoS Core Coll = 1223 
- Ovid PsycInfo = 350 
- Ovid Embase = 1193 
 

Duplicate records removed in total: n = 1490 

Automatically in Endnote = 1285 
- Manually in Excel = 205 

Other records identified in total: n = 11 
- Grey lit / Websites = 4 
- Jiang et al report = 1 
- Earlier L&GNSW review = 1 research article 
- Citation searching = 1 research article 
- Papers identified during peer review = 4 

S
c
re
e
n
in
g

 

Records screened: n = 1924 Excluded by title & abstract: n = 1554 

Articles/sources sought for 
retrieval: n = 370 

Articles/sources not retrieved: n= 0 

Articles/sources assessed for 
eligibility: n = 370 

Articles/sources excluded in total: n=198 

- Wrong doc type e.g. abstract, thesis = 56 
- Wrong design / focus / setting = 55 
- Wrong intervention = 35 
- Wrong outcome = 30 
- Not in English = 7 
- Excess review = 15 

In
c
lu
d
e
d

 

Figure 1 PRISMA

Articles/sources included in review in total: n = 183 
- From databases = 172 
- From other = 11 (6 articles, 5 grey) 

Source diagram: Page MJ, et al. BMJ 2021;372:n71. doi: 10.1136/bmj.n71.        
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Analysis & findings 
In this section we first provide an overview of the nature of the literature identified (i.e. country, 

methodology, range of density measures used and outcomes assessed). We will then present 

information for RQs 1 and 2 jointly, organised according to the social harms explored, before turning 

to the remaining RQs. 

Set of literature identified 

Of the 172 primary research articles identified, 20 were from Australia. Otherwise, literature from 

the USA predominated (97 sources), with a further 12 articles from Canada, 8 from the UK, 8 from 

New Zealand, 5 from Sweden, 3 each from Brazil, China and South Africa, 2 each from Poland and 

Spain, and 1 article each from Argentina, Denmark, India, Japan, Kenya, Mexico, Thailand and 

Uganda. There was also one article which compared Australia, United States, and Canada. The six 

review articles retained were all international in scope.[8-13] 

The primary research articles were methodologically diverse, with a mix of designs, data sources and 

analytic techniques, including cross-sectional and longitudinal/before/after studies, and using both 

individual and aggregate outcome measures. There were relatively few studies which examined the 

specific effect of a change over time in density level, for example, because of changing policy. A very 

small number of studies used predictive modelling techniques to examine the hypothetical impact of 

such changes (e.g. reducing the number of outlets). These points will be discussed more fully in 

relation to RQ5 further on. 

Contribution of liquor outlet density and type at the local level to crime and 

other social harms (RQ1 & RQ2) 

The reviewed evidence covered a range of harms including crime, consumption-related harms, 

health, traffic accidents, child maltreatment, abuse and/or neglect, and “alcohol-related harms to 

others”. Please note, some papers do not fit neatly into a single category of harm and there is 

therefore some overlap between the harm categories (and subcategories) used below. Most primary 

research articles included a comparison of premise type in their analysis (n = 113) and to avoid 

repetition we have therefore included such comparisons (RQ2) in relation to each harm discussed in 

this section (RQ1). As in the previous review by Livingston et al. (2015),[1] the outlet type 

comparisons generally involved the broad categories of “on-premise” versus “off-premise”, rather 

than more granular consideration. These two broad analytic categories were often comprised of 

more than one type of outlet (e.g. depending on the study, the category of on-premise outlets might 

include bars, restaurants, and clubs – such detail can generally be found within the methods section 

of individual papers). 

• Crime and violence 

This section discusses studies that examined the relationship between alcohol outlet density with 

crime and violence as identified as a category of social harms by L&GNSW in commissioning this 

review. An overview of how studies conceptualised the relationship between alcohol with crime and 

violence is provided. This is followed by discussion of studies that discussed broad crime and 

violence outcomes. Where studies focused on particular categories of crime and violence, these are 

explored in subsections on violent crime, intimate partner and domestic and family violence, 

property crimes and public order crimes. It is important to note that some studies focused 

exclusively on one type of crime and violence, while others explored the relationship of alcohol 
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outlet density with multiple categories of crimes and/or violence. Study outcomes are presented 

here in relation to crime categories to assist the reader in understanding alcohol outlet density’s 

relationship with specific crimes where possible. 

The challenge with calculating the incidence of crime reflects what criminologists refer to as the dark 

figure of crime: crimes that take place but that are not officially recorded. Many studies used official 

crime statistics, while others used police calls for service, victim surveys, and self-report surveys to 

measure the incidence of crime and violence. Each of these methods is well-accepted in 

criminological study and each offers its own advantages and limitations in estimating crime rates. It 

should be noted that no measure gives a complete account of the amount of crime or violence 

occurring, and that for some crimes the dark figure of crime is more pronounced. This is especially 

true for gendered violence including sexual assault, intimate partner violence and domestic and 

family violence. For different reasons, public order offences, especially around public consumption of 

alcohol and intoxication, are likely to be undercounted in any measure as well. 

Aggregating the findings of research on the relationship between alcohol outlet density and crime 

and violence presents some problems. Only three studies included in this review examined this issue 

exclusively in Australia. Scott et al. (2022)[23] studied alcohol outlet density and its association with 

family violence in Victoria. Taylor et al. (2021)[24] examined outlet density, trading hours and violence 

in nighttime entertainment precincts in Queensland. Morrison et al. (2016)[25] explored the 

relationship between outlet density and motor vehicle crashes. The Scott et al. (2022) study is 

discussed in depth in the intimate partner and domestic and family violence sub-section below. The 

other two Australian studies are discussed in greater detail in response to RQ4 and in the subsection 

on traffic accidents, respectively. A further study examined Australia and additional international 

jurisdictions and is discussed below in the section on homicide and alcohol outlet density. Three 

articles were focused on research in New Zealand, three in Canada, and six in the United Kingdom. 

The overwhelming majority of studies on the relationship between alcohol outlet density with crime 

and violence were conducted in the United States: 46 in this review. While these jurisdictions 

represent similar locations to Australia there are important factors that distinguish the social 

environment and culture around alcohol consumption between these jurisdictions. Additionally, how 

crimes are defined and counted differs not only between state and territory jurisdictions in Australia, 

but between Australia and other international jurisdictions. 

Perhaps most significant is the observation that patterns in crime and violence are different across 

the jurisdictions examined in the studies informing this review. For example, rates of violent crime 

are much lower in Australia than in the United Kingdom and the United States. The United Kingdom’s 

experience of violent crime includes higher rates of violence involving knives. In the United States 

firearm violence is more prevalent. Crime is influenced by a myriad of social and environmental 

features which are not replicated in the same way across these jurisdictions, either. Urban 

landscapes and demographics in Australia, for example, differ significantly to urban landscapes in the 

United Kingdom and the United States, but these have important relationships to the incidence and 

distribution of crime. 

Overall, the current research indicates that alcohol outlet density, measured by either number of 

outlets in a given area or by proximity, is positively correlated with crime and violence. The greater 

the alcohol outlet density or the closer the proximity to alcohol outlets, the greater the likelihood of 

crime and violence. This relationship, however, is not always straightforward and many studies 

highlighted the difference between on- and off-premise alcohol outlets and their relationship to 

crime and violence. 
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Conceptual and theoretical explanations for crime’s relationship with alcohol 

The association of alcohol with crime and violence is well established in the literature. Erickson et al 

(2015, p. 260)[26] observe that the “body of evidence linking alcohol establishment density and crime 

now includes multiple studies conducted across diverse geographic regions, using varied measures of 

establishment density, numerous types of crime, and model and analytic differences.” Precisely how 

alcohol interacts with crime and violence has been theorised in multiple ways. Criminologists have 

focused on explanations under broader biological and sociological theoretical approaches. Biological 

criminological theories argue that the pharmacological effects of alcohol influence human behaviour 

through such mechanisms as lowering inhibitions, impairing judgment, and increasing aggression. 

Sociological theories in criminology have emphasised the spaces, environments, and encounters 

where alcohol is consumed or where people who have consumed alcohol interact with others. 

Additionally, Criminology also explains the relationship of alcohol with crime and violence by 

examining the potential impact of alcohol consumption and alcohol retail outlets on social disorder 

and strain in communities. These conditions are understood by many criminologists to contribute to 

the likelihood of crime in a neighbourhood or similar area and considered within social 

disorganisation theories of crime. 

The studies included in this review fit within these two broad theoretical approaches. Several articles 

explicitly employ or test theories regarding social disorder and strain through an examination of 

alcohol retail outlets and their environments with crime and violence.  Several studies identified 

Social Disorganisation Theory – which posits that crime concentrates in areas with certain features 

such as weaker social controls – as a theoretical explanation for why alcohol outlet density is 

positively associated with crime.[27-31] Routine Activities Theory, which explains crime by the 

convergence of motivated offenders, suitable targets, and the absence of a capable guardian, was 

also identified as a theoretical model for the relationship between alcohol outlets and crime.[30, 32-34] 

Quick et al. (2017, p. 446),[35] for example, discussed how “outlets may bring together potential 

offenders and targets in the immediate area, as well as in adjacent areas, and lead to an increasing 

number of interactions between offender and target that result in violent crimes,” which reflect 

Routine Activities Theory. Quick et al. (2017) in a Canadian study concluded that both on- and off- 

premise outlet density in the same or adjacent areas were positively associated with violent crimes 

in Waterloo, Ontario. Other studies appeared to assume a biological and pharmacological theoretical 

explanation by examining the prevalence of crime and violence in relation to alcohol availability and 

consumption. Most studies, however, did not explicitly identify a theoretical model to explain 

alcohol’s relationship to crime and violence. Those studies left whether the causes were biological, 

sociological, or a combination of both, open and typically evaluated crime rates with alcohol outlet 

density and proximity to consider whether availability was correlated with crime. 

Crime or violence as a broad social harm 

Some studies examined crime as a single phenomenon without distinguishing between categories of 

crime. Deryol et al (2016)[36] examined crime events in relation to proximity to both on- and off-

premise alcohol outlets in Cincinnati, Ohio. They found that “Distances to the nearest carry-out 

liquor store and the nearest on-premises drinking establishment are negatively and significantly 

related to crime counts at crime locations. Thus, as distance increases, crime decreases. Conversely, 

proximity to these locations significantly increases expected crime counts” (Deryol et al 2016, 

317).[36] Hobbs et al (2020)[37] also studied the relationship between alcohol outlet proximity to crime 

generally. Their New Zealand study found that “close proximity to all types of alcohol outlets was 

associated with increased incidence of common assault, non-aggravated sexual assault, aggravated 

sexual assault, and tobacco and liquor offences, often with a dose-response relationship.” Another 
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study from New Zealand counted police calls for service in relation to a suite of crimes and observed 

“a statistically significant positive residual cross-sectional relationship between the number of 

alcohol outlets and police calls-for-service” (Cameron 2022, p. 2221).[38] A study from Kenya, 

however, found that on-premise alcohol outlet density did not have a statistically significant 

association with crime, and that off-premise outlets had a negative relationship with crime (Mburu & 

Mutua 2023).[39] As a study examining a single region in Kenya, that study should be treated with 

some caution. 

Two studies looked at the rates of police calls for service in relation to alcohol outlet density, rather 

than using police calls for service as a measure for the incidence of a particular crime. Police calls for 

service were counted and defined differently in each study, however, both demonstrated a positive 

relationship between alcohol outlet density and requests for police assistance. Marco et al (2017)[21] 

examined the rates of police calls for assistance where alcohol was identified as a contributing factor 

in Valencia, Spain. They observed that greater density of bars was related to increased calls for police 

service, but that cafes and restaurants exhibited a negative association. Norström et al (2024)[40] 

examined the density of bars and night-time emergency calls to police in Sweden. That study found 

“a positive and significant association between bar density and Nighttime police calls” (Norström et 

al 2024, 476).[40] It was estimated in that study that a 10% increase in bar density would result in 

0.5% increase in nighttime police calls. While only two studies, they draw from diverse cultures and 

licensing regimes, both demonstrating that increased alcohol outlet density results in increased calls 

for police assistance. 

Violent crime 

Many studies examined “violent crime” but included in this category various offences. Those 

offences were homicide, assaults (sometimes separated as aggravated and simple assault), robbery, 

sexual assault (sometimes noted as sex offences), and kidnapping. Most studies that discussed 

violent crime as an overarching category included homicide, assault and robbery. White et al 

(2015)[41] employed the term street crime to discuss events involving violent crimes including 

homicide, aggravated assault, simple assault, rape and robbery of an individual in their study from 

Norfolk, Virginia. Some studies specifically excluded intimate partner violence and domestic and 

family violence from their measure of violent crime, though these are crimes of violence. Studies 

that focused on intimate partner and domestic and family violence are discussed in the following 

subsection. Overwhelmingly, the studies demonstrated that alcohol outlet density is positively 

associated with crime and violence. 

Both increases and decreases in alcohol outlet density and their relationship with violent crime were 

examined in longitudinal studies.  Nine longitudinal studies were found that examined violent crime 

as an overarching category. One study was conducted in the United Kingdom and the remaining eight 

were United States studies. Additionally, two longitudinal studies that focused on assault only were 

identified from the United States. 

Zhang et al (2015)[42] conducted a longitudinal analysis of violent crime and alcohol outlet density 

following changes to density in Atlanta, Georgia. Zhang et al (2015, p. 1) found that “a modest 

reduction in alcohol outlet density can substantially reduce exposure to violent crime in 

neighbourhoods with high density of alcohol outlets.” This contrasts with the findings of Castillo-

Carniglia et al. (2019)[43] whose modelling study of New York City, New York observed no reduction in 

alcohol related violence as density decreased. They noted that “In general, agents that used alcohol 

were successful in finding other outlets, generating under some intervention scenarios the 

unintended consequence of concentrating drinkers, especially heavy drinkers, in a single place, 
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leading to a small but consistent increase in heavy drinking and alcohol-related problems” (Castillo-

Carniglia et al. 2019, p. 697).  Whereas Zhang et al (2015)[42] and Castillo-Carniglia et al. (2019) 

discussed the impact of a decrease in density, Caetano et al (2021)[44] discussed the consequences of 

an increase in alcohol outlet density. They found in their California study that “for each 5% increase 

in bars and pubs, the violent crime rate rises by about 4%” (Caetano et al 2021, p. 6).[44] White et al 

(2015)[41] also studied the effect of an increase in alcohol outlet density over time in Norfolk, Virginia. 

They observed that the “addition of new alcohol outlets … was significantly associated with an 

increased number of street crimes” (White et al 2015, 864).[41] They found that “each new additional 

outlet increased the number of street crimes by approximately two per block group during the first 

period, three and one-half during the second, and two and one-half during the 2006-2008 periods” 

(White et al 2015, p. 864).[41] Wo (2016, p. 1300)[45] observed similar phenomena when examining 

alcohol outlet density across nine cities in the United States, finding that “alcohol outlets do in fact 

have a crime-producing influence in relation to violent crime.” The two longitudinal studies that 

focused exclusively on assaults also found a positive relationship between alcohol outlet density and 

assaults.[46, 47] 

Gorman et al (2018)[48] examined alcohol outlet density and violence following licensing policy 

changes in Lubbock, Texas. Their study found that overall violent crime did not increase following an 

increase in off-premise alcohol outlet density. Instead, a redistribution of crime occurred. They did 

conclude, however, that on-premise outlets had a significant positive association with violent crime 

and that off-premise outlets “were related to greater rates of violent crime in adjacent areas” 

(Gorman et al 2018, p. 348).[48] 

In addition to longitudinal studies, numerous cross-sectional studies inform this review. Eight cross-

sectional studies discussed assaults, three studied assaults and robbery, and another studied assault 

and disorder. Two studies focused on assaults where a firearm was used.[49, 50] Rates and patterns of 

firearm violence differ significantly between Australia and the United States, and so studies 

examining this outcome identified in this review are of less relevance with reference to alcohol outlet 

density in Australia. In addition to the two studies noted above, Jay (2020)[51] and Snowden et al. 

(2024) examined firearm violence and alcohol outlet density. Snowden et al. (2024)[52] found that 

firearm violence was higher near off- premise retail alcohol outlets. These studies were all based in 

the United States. 

The cross-sectional studies found that alcohol outlet density, either as the concentration of outlets or 

proximity to an outlet, increased the risk of assault.[28, 53-56] This was true for both on- and off-premise 

outlets in most studies. Cameron et al. (2016 p. 283)[57] in a New Zealand study found that “bars and 

night clubs have the largest marginal effect on violence, with an additional bar or night club being 

associated with nearly 5.3 additional violent events per year. The relationships are smaller, but still 

statistically significant and positive, for other outlet types.” Cameron et al.’s (2016) study included 

various on- and off-premise outlet types. Snowden (2019), however, found that off-premise alcohol 

outlet density was positively associated with assault, but on-premise alcohol outlet density was 

negatively associated with assaults in Milwaukee, Wisconsin. Further analysis revealed the negative 

association with simple, but not aggravated assaults. This study should be considered in light of 

other work by Snowden that concludes both on- and off-premise alcohol outlets have a positive 

association with crime. Snowden (2018) found that while on-premise outlets were not associated 

with assaults, they were positively associated with robberies in Milwaukee, Wisconsin. Other studies 

published by Snowden[32, 58] found that off-premise alcohol outlet density was positively associated 

with violent and other categories of crime in Milwaukee, Wisconsin. Significantly, Snowden et al. 
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(2020)[59] found a positive association between on- and off-premise outlet density with non-intimate 

partner violent victimisation of females and all victimisation of males in Milwaukee, Wisconsin. Haley 

et al. (2023, p. 6)[60] made similar observations, finding that in their study based in New York City, 

New York “There was a positive association between density of both on- and off-premise alcohol 

outlets and violent crime.” A New Zealand study examined the relationship between tavern density 

and assaults at the census meshblock level at peak hours (i.e. Fri 22:00–Sat 03:00 and Sat 22:00–Sun 

03:00) compared to off peak. The analysis also incorporated area-level socio-economic status and 

density / proximity of traffic generator venues (i.e. other businesses such as fast-food outlets, 

shopping centres, supermarkets and petrol stations). The association between density and assaults 

was stronger during peak compared to off-peak times. During off-peak times, socio-economic status 

and traffic generator venues were stronger predictors of assaults. 

Three further studies provide contrasting conclusions to the majority of research regarding alcohol 

outlet density and crime. Singh et al (2024, p. 1426) found that on-premise outlets “were not 

significantly related to any of the violent crime categories” except that they appeared to have a 

protective effect for aggravated assaults in The Bronx, New York. However, Singh et al (2024, p. 

1426)[29] did find that “both liquor and grocery stores [selling alcohol] were significantly related to all 

violent crime categories.” Berthelot et al (2015, p. 619)[27] in a study based in Little Rock, Arkansas 

found that “that only off-site alcohol establishments increase rates of violence, while on-site alcohol 

establishments do not”, although this was driven by convenience rather than liquor stores. Reidy et 

al (2021)[61] looked at 23 community variables and their relationship to violent crime in Rhode Island. 

While they found that the number of alcohol outlets was unrelated to violence, they cautioned that 

this result may reflect chance findings from their wider study. 

A 2023 study by Jiang et al. for ILGA examined the relationship between alcohol outlet density with 

domestic and non-domestic assaults.[15] Using spatial panel models, the authors found that “an 

increase in alcohol outlet density was associated with a significant increase in the rate of overall 

assault, alcohol-related domestic assault, and non-domestic assault”  (Jiang et al. 2023, p. 4). They 

further examined this relationship by outlet type, including on- and off-premise outlets, as well as 

specific types of on-premise outlets. Jiang et al. (2023, p. 23)[15] found that “off-sales premises were 

not associated with either domestic or non-domestic assault.” Boshari et al. (2020)[62] observed 

similar relationships in the London Borough of Southwark, noting that on-premise but not off-

premise outlets were associated with increased alcohol related violence. Boshari et al. (2020, p. 

1020)[62] note that “the protective effect observed with alcohol availability from ‘other’ outlets is 

postulated to be either a cause or consequence of local gentrification. As the alcohol-economy 

diversifies, drinking may no longer be the primary focus of activity and thus intoxication and 

subsequent crime and disorder is less likely." Further detail on this is provided in a study by Fitterer 

et al (2018)[63], who observed that bars and pubs, but not other on- premise or off- premise outlets, 

were associated with crime. Bushover et al. (2020, 591)[64] found in a study from Pittsburgh, 

Pennsylvania that “alcohol and tobacco outlets were associated with slightly lower odds of reporting 

fighting, differing from extensive evidence showing a positive relationship between substance outlets 

and violent crime.” Bushover et al. (2020)[64] explain that this may be the effect of these outlets 

serving as proxies for mixed use commercial and residential spaces. 

These findings contradict those in other research, for example Snowden (2019; 2020)[59, 65],  Snowden 

& Freiburger (2015)[32], Gruenewald et al. (2022)[66], that have observed a positive relationship 

between off-premise outlets and violent crimes. These studies were conducted in the United States, 

the Snowden authored studies in Milwaukee, Wisconsin and the Gruenewald et al. study in  Oakland, 
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California Trangenstein et al. (2018)[31], for instance, in a study in Baltimore, Maryland found that off-

premise outlets had a stronger association with violent crime than on-premise outlets. Snowden 

(2021)[58] observed that in the environs around off-premise outlets rates of violent crime were higher 

in Milwaukee, Wisconsin (a relationship that was also observed for disorder and property crime 

rates). Snowden & Freiburger (2015)[32] found that total outlet density and off -premise outlet density 

was positively associated with robbery in Milwaukee, Wisconsin. Snowden et al. (2025)[33] looked at 

both on- and off- premise outlet densities, again in Milwaukee, Wisconsin, finding that both were 

positively associated with violent crime, but that individually this effect occurred at the block and 

tract group for on- premise but only the block group for off- premise outlets. Feng et al. (2019)[67] 

found in New York City, New York for instance, that grocery stores that sold alcohol and alcohol retail 

stores were positively associated with aggravated assaults and street robberies. Wheeler et al. 

(2019)[68] found that both on and off- premise outlets had similar effects on crime, as increased 

density for both increased a range of crimes, including many types of violent crimes in Washington, 

D.C. Wheeler et al. (2019, p. 863)[68] explain that “the simplest explanation of this finding is that both 

on- and off-premise outlet types have similar effects on crime due to a similar underlying causal 

processes.” Wheeler et al. (2019) note that alcohol outlets are similar to other institutions associated 

with higher prevalence of crime and that Routine Activities theory explains that these places bring 

together increased numbers of targets and offenders.  In NSW, Australia, Jiang et al. (2023) found 

that hotels, cafés, restaurants, catering companies, vessels, and nightclubs had a positive association 

with either domestic assault, non-domestic assault, or both. Clubs, however, were observed to have 

a negative association with non-domestic assault. The authors note in relation to this observation 

that the reason is “unknown” and that “future studies are needed to investigate the possible 

mechanism behind this” (Jiang et al. 2023, p. 35).[15] In a study of national data in New Zealand, 

Hobbs et al. (2020) found that “closer proximity to all types of alcohol outlets was associated with 

increased odds of common assault.”[37] 

A further study discovered in the grey literature research was a bulletin published by the NSW 

Bureau of Crime Statistics and Research in 2023.[17] That study employed results of spatial regression 

analyses to measure associations between liquor licence concentrations and domestic violence and 

non-domestic violence assault rates. In contrast to the findings of Jiang et al. (2023),[15] Donnelly and 

Mahony (2023)[17] found a predictive association for domestic violence and non-domestic violence 

assaults with both on- and off-premise outlets in NSW local government areas. That association was 

stronger, however, for on-premise alcohol outlet density. 

An earlier study by Gilmore et al. (2015)[18] funded by the National Drug Law Enforcement Research 

Fund examined the association between on and off-premise outlet density with assaults in 

Queensland and Western Australia. The study found positive associations between on-premise 

outlets and rates of assault. However, further supporting the Jiang et al. (2023) findings on the 

relationship between off-premise outlets and assaults, the authors noted that the number of sales 

from off-site outlets did not predict assaults in Western Australia (Gilmore et al. 2015).[18] 

When examining homicides as a sub-set of violent crime, research identified for this review indicates 

both a positive relationship between alcohol outlet density and homicide[69, 70] and no significant 

relationship (Wilkins et al., 2019).[71] Wilkins et al. (2019) examined the relationship between alcohol 

outlet density with homicide and suicide in Australia, Canada, and the United States. They concluded 

that “alcohol outlet density was not significantly associated with homicide or suicide deaths in either 

bivariate or multivariate analysis” (Wilkins et al. 2019, p. 3). Khaleel et al. (2019)[72] studied the 

presence of alcohol on homicide victims, comparing counties in Kentucky, United States on the 
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availability of alcohol. They found that residence in “wet” counties was associated with a statistically 

insignificant increase in alcohol-related homicide victimisation. 

Intimate partner violence and domestic and family violence 

Five studies examined the relationship between alcohol outlet density with intimate partner violence 

and/ or domestic and family violence.[23, 73-76] These studies examined different features of intimate 

partner, domestic and family violence: ambulance attendances associated with family violence[23]; 

dating violence collected through a survey of school students in Quebec[75]; intimate partner violence 

measured by the conflict tactics scale[74]; male-on-female domestic violence[73]; and intimate partner 

violence reported to police.[76] Most pertinent is the study by Scott et al. (2022)[23] who examined 

ambulance attendance data in Victoria for family violence. They found that “access to a liquor license 

outlet was significantly associated with family violence-related attendances across all types of 

outlets”, including on- and off-premise licenses and restaurants (Scott et al. 2022, p. 10661). Scott et 

al. (2022, p. 10671)[23] concluded that “Greater access to alcohol outlets in Victoria was significantly 

associated with increased family violence-related ambulance attendances, even after controlling for 

neighbourhood contextual autocorrelation.” A similar conclusion was reached in all studies, whereby 

alcohol outlet density was positively correlated with gendered violence. Rodrigues et al. (2022)[75] 

found this was true even for youth in Montreal, Quebec: “For boys, off-premises alcohol outlet 

density (500 m) is associated with an increase in perpetrating psychological DV.” A school-based 

survey study in Maryland, USA, however, examined the relationship between on- and off-premise 

outlet density around schools and self-reported experiences of physical or psychological teen-dating 

violence victimisation. Contrary to the authors’ hypothesis, among males, there was an inverse 

association between density and victimisation, and no association for females (Parker et al. 2017).[77] 

Johnson and Snowden (2024)[73] found a positive relationship for off-premise outlets and male-on-

female domestic violence, but not with on-premise outlets in Milwaukee, Wisconsin. This echoed an 

earlier finding by Snowden (2016)[76] that off- but not on- premise outlets were associated with 

intimate partner violence in Bloomington, Indiana. 

Property crime and public order crime 

The relationship between alcohol outlet density with property crimes and public order crimes (such 

as public intoxication) was also examined in studies discovered for this review. An ecological study in 

New Zealand examined the relationship between outlet density (i.e. by clubs, bars and nightclubs, 

other on-licences, and off-licences) and property crime (i.e. arson, endangering/interfering with 

property, wilful damage) at the census area unit level. Outlet density of all types was significantly and 

positively associated with property damage (Cameron 2016).[78] Five studies from the United States 

examined how alcohol outlet density interacted with property crime, either as an individual focus or 

in a study with other crime types.[34, 45, 58, 79, 80] Weerakoon et al (2025)[80] examined the relationship 

between alcohol outlet density and three types of property crime in Passaic County, New Jersey: 

burglary, larceny (theft), and motor vehicle theft. They found that “Neighborhoods in the highest 

tertile of AOD [alcohol outlet density] experienced significantly higher rates of property crime 

compared to those in the lower tertiles” (Weerakoon et al 2025, p. 1319).[80] Snowden et al (2017)[34] 

found that higher densities of on-premise outlets had a positive association with thefts from motor 

vehicles and vandalism, while off-premise outlet density had a positive association with vandalism in 

Milwaukee, Wisconsin. When taken together, locations with higher densities of both on- and off-

premise outlets had higher rates of vandalism. It is important to note that vandalism can be defined 

as both a property and public order crime. Studies did not always distinguish in which category they 

placed vandalism. Snowden (2021)[58] found that rates for both property crime and disorder crime – 

which included liquor law violations, weapon law violations, disorderly conduct, and vandalism – 
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were higher in the vicinity around off-premise liquor outlets in Milwaukee, Wisconsin. Subica et al. 

(2018)[79] also found that closer proximity to off-premise alcohol outlets was associated with higher 

rates of property crime in South Los Angeles, California. In relation to public order crime, Cysek-

Pawlak et al. (2015)[81] found that increased outlet density increased the likelihood of public order 

disturbances through an increase in alcohol consumption in Lodz, Poland. Snowden (2021)[58] found 

that both property crimes and public order crimes were higher in the environs of off- premise alcohol 

outlets than elsewhere in Milwaukee, Wisconsin. 

• Consumption-related harms 

There were 51 primary research articles which assessed alcohol consumption, generally by self-

report, and with studies using a range of outcomes (e.g. grams of ethanol consumed per day, “binge 

drinking”, “heavy drinking”, drunkenness). The majority (n = 33) specifically distinguished between 

outlet types, with the remainder either aggregating across outlet types or reporting on one outlet 

type only (most frequently off-premises outlets). There was also one Australian grey literature 

report.[16] 

As a range of different conceptualisations and measures of alcohol consumption were used across 

the reviewed literature, comparing like with like is somewhat challenging. We have therefore used 

three broad categories of consumption-related harm to organise the review material. The first 

category “adolescent drinking” includes articles relating to adolescent and/or underage drinking (at 

any level of consumption). The second category “potentially harmful drinking among adults” includes 

articles which describe adult alcohol consumption in ways that can be considered as “problematic” 

(i.e. inclusive of articles which use terms such as hazardous, heavy, risk, binge and so forth). The final 

category is “comparison of drinking levels among adults” which includes any articles not captured in 

the first two categories, and which compare levels of alcohol consumption (e.g. quantity/frequency) 

between areas of higher or lower alcohol outlet density, but where the measure of alcohol use has 

not been problematised within the article. This is not to imply that alcohol consumption at any level 

should be considered a social harm, but rather reflects the evidence that higher levels of 

consumption are more likely to be associated with a range of health and social harms and so it may 

be of policy interest to know how this varies with area-level density.[2] 

Adolescent drinking 

Sixteen articles focused on alcohol consumption among adolescents/underage drinkers,[41, 82-96] six of 

which were from Australia.[41, 82, 91-93, 95] Between them, these articles used a variety of cross-sectional 

and longitudinal research designs, data sources, measures of density or proximity, and consumption-

related outcomes (e.g. self-reported drinking, heavy episodic drinking, number of drinking days, 

purchase of alcohol). Overwhelmingly, the findings were that higher levels of density are associated 

with higher levels of drinking by adolescents, except for one cross-sectional survey study of urban 

and rural dwelling adolescents in Scotland, where no significant association was found.[87] This 

pattern is consistent with that found in the 2024 review of alcohol availability and drinking outcomes 

by Martin-Turrero and colleagues.[11] 

Of these studies, eleven compared outcomes by outlet type.[82-85, 87, 89-94] A range of different outlet 

sub-type measures were used (e.g. on- or off-premise, or comparison of lower level licence types e.g. 

clubs, restaurants, etc). Results of the outlet sub-type analyses were generally consistent with those 

at the aggregate level, apart from one Australian study which noted adolescents were more likely to 

be able to purchase alcohol when off-premise outlet density was higher and less likely when on-

premise density was higher.[93] 
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Azar et al. (2016)[82] analysed risky drinking among urban and regional-dwelling secondary students 

in New South Wales, Queensland, Victoria, Western Australia, Northern Territory via repeat cross 

sectional survey (4 waves, collected 2002-2011). Density was assessed at the residential post code 

level with four categories of license compared; off-premise only, on-premise only, general (both on 

and off-premise), and clubs (where alcohol is sold to members and their guests). Higher alcohol 

outlet density significantly associated with risky drinking irrespective of outlet type, however, the 

relationship between licensed club density and risky drinking was stronger among urban compared 

to rural dwelling students. Although the study collected data across multiple waves, the repeat cross 

sectional design means caution should be taken in drawing causal inferences. Similarly, Trapp et al 

(2018) [95] analysed of 3 waves of longitudinal data from Western Australian adolescents and found 

having a liquor store within 800 metres of home or school was predictive of both ever drinking and 

heavy drinking. The same general direction of association between density and adolescent 

consumption was also found by White and colleagues in comparative study of alcohol control policy 

strength in four Australian capital cities.[97] 

Rowland and colleagues undertook a series of studies examining adolescent alcohol consumption 

and purchasing in Australia.[91-93] In a youth survey study tracking change over 2 years in Victoria 

(2002-2003), overall density was significantly and positively related to underage drinking, although 

these results were not significant when disaggregated by outlet type (pub/bar, package outlet, on-

premise [restaurant and café], club).[91] A later cross sectional survey study conducted in 2009 

examined adolescent purchasing behaviours by outlet type finding density of clubs and packaged 

liquor stores were associated with a higher risk of underage purchase.[92] A 2017 study of underage 

alcohol sales used confederates who, although they appeared underage, were in fact over 18 

years.[93] The confederates’ attempts to purchase alcohol were more likely to be successful in more 

densely served areas, with independent stores associated with a higher likelihood of successful 

purchase than chain stores. 

Studies from other jurisdictions have broadly similar results. A cross-sectional study from California, 

USA found having ever used alcohol and recent heavy use to be associated with higher density of on-

premise outlets.[94] A study in Brazil found that adolescents whose school was within 250 metres of 

an alcohol outlet had higher alcohol use than those further away, although this was not true for on-

premise outlets.[83] Very similar findings emerged from another Brazilian study.[88] In a New Zealand 

study of students, the frequency of binge drinking was related to high alcohol density, although this 

was incorporated into the analysis as just one element of the local area, with socio-economic 

deprivation and social disorganisaton also emerging as important.[86] 

Potentially harmful drinking among adults 

There were 19 articles which examined alcohol consumption by adults in terms that implied the 

drinking was potentially problematic (e.g. binge, excessive, above guidelines, drinking to 

drunkenness, etc),[21, 37, 98-114] Most of the studies used a cross-sectional design and only one was 

from Australia.[103] There was also one Australian grey literature source.[16] In our reporting below, we 

have adopted the terminology used by the study authors, however, due to the large number of 

articles and varied measures within them, we have not attempted to define each term – details of 

the specific measures used are available within each article. Here we first present the findings of 

articles which demonstrate positive associations between density and potentially harmful drinking, 

before turning to those with more mixed results (especially by outlet type) or which show no 

association. 



 

 23 

OFFICIAL 

OFFICIAL 

Lamb and colleagues (2017) undertook a survey study of women from socio-economically 

disadvantaged areas in Victoria, Australia, and used 2007/08 data to consider various measures of 

drinking within or above the Australian drinking guidelines at that time (since updated) in relation to 

the number of outlets within 0.4 km and 3 km of home and by five outlet categories (i.e. total, off-

premise, on premise, on-premise - excluding late night, and on-premise - late night only).[103] The 

analysis produced a large number of comparisons, however, in summary the authors concluded that 

“we generally found no evidence of an association between alcohol outlet access and alcohol intake 

when considering a typical consumption threshold of more than two alcoholic drinks. However, our 

results found associations, albeit small, when considering the four drink threshold, in addition to the 

frequency of consuming more than two alcoholic drinks. These results showed the odds of 

consumption at short-term harm levels increased with increasing numbers of outlets within 3 km. 

Further, the odds of frequent consumption at long-term harm levels increased with increasing 

numbers of outlets within both 0.4 km and 3 km. However, typically effect sizes were small." (p. 8) 

That is, overall, a small but significant relationship between alcohol outlet density and consumption 

above recommended thresholds was shown. 

A report produced by the Australian Institute of Health and Welfare (AIHW) presented an analysis of 

national survey data regarding risky alcohol consumption in relation to distance to the closest alcohol 

outlet.[16] This analysis also found a positive relationship, with “People aged 14 and over, estimated 

to be living within 250 metres by road of an alcohol outlet in selected Capital city areas were more 

likely to report risky alcohol consumption and alcohol-related harms compared with people living 

further away in Capital city areas…Over 1 in 3 (37%) drank alcohol in ways that increase the risk of 

alcohol-related disease or injury, compared with 26%–30% for people living further away”. 

Internationally, there were several other studies which found a positive relationship between density 

and outcomes, but which did not explore outlet type. For instance, in Mexico, analysis of 2016 

national survey data found total alcohol outlet density per capita at the municipal level was 

associated with binge drinking at least once a month and at least once a week.[99] A cross-sectional 

survey study from Poland also indicated a significant, albeit weak association between outlet density 

and various levels of risky alcohol use, although these findings should be treated with caution as the 

study methods were not presented with the same clarity as many other articles.[102] In rural South 

Africa, total density of licensed and unlicensed taverns and bottle shops in 27 villages was found to 

have a significant and positive association with potential problem drinking as measured by the 

Alcohol Use Disorders Test – Consumption (AUDIT-C), although heavy drinking (which had a lower 

AUDIT-C threshold) was not.[104] And while this review focusses on local area density, a longitudinal 

analysis in the USA found that state-level policies to reduce availability (e.g. via lower density) is 

associated with reduced odds of binge drinking.[114] 

Several other studies, while showing a positive relationship between measures of alcohol outlet 

density and potentially harmful drinking, also uncovered differences by outlet type with on-premise 

outlets generally being more strongly related to outcomes. For example, analysis of Scottish health 

survey data (2008-2011) demonstrated a significant and positive relationship between local area 

total alcohol outlet density at the likelihood of high risk drinking, exceeding recommended drinking 

limits, harmful drinking, and problem drinking, with these findings replicated when only on-premise 

density was considered, however, the relationship was not as strong for off-premises (with only 

harmful and binge drinking remaining significant).[109]  Similarly, a New Zealand study cross-

sectionally analysed hazardous drinking data from a national health survey in relation to participants’ 

proximity to alcohol outlets at the meshblock level (with 2 waves pooled for 2016-2018).[37] A 
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positive relationship was found with hazardous drinking, although this only reached significance for 

proximity to on-premise outlets. A novel study in Valencia, Spain, used calls to police for matters such 

as public drunkenness to understand how alcohol consumption-related harms relate to the density of 

off-premise outlets, restaurants/cafes, and bars.[21] Spatio-temporal analysis (2010-2015) showed bar 

density at the census block level had a significant and positive relationship with the number of such 

calls, whereas the other types of outlets had an inverse relationship. In Wuhan, China, a higher 

density of alcohol outlets per square kilometre was found to be associated with more excessive 

drinking, although once again, on-premise venues such as restaurants made a greater contribution to 

this than off-premise outlets.[112] 

There were also some seemingly anomalous results by location. For example, in an analysis of health 

survey data for two Canadian provinces (pooled for 2015-2019), heavy episodic drinking among 

young adults in Quebec was positively - though not significantly - associated with higher on-premise 

density environments and had no relationship with off-premise density, whereas in British Columbia, 

those living in higher density environments had a lower likelihood of such drinking.[108] This 

difference between locations is consistent with an earlier Canadian study of 15 cities in Ontario 

which found that while off-premise outlet density at the census dissemination area level was 

generally positively related to drinking alcohol above Canadian alcohol guideline levels, this 

association differed by city (e.g. positively associated in Toronto and Ottawa and negatively in 

Windsor and Kingson).[101] 

In addition to the many studies demonstrating a significant and positive association between alcohol 

outlet density and measures of potentially harmful drinking among adults, several others showed 

few or no associations. For example, analysis of USA national survey data (3 waves pooled 2005-

2015) found no association between bar or off-premise outlet density at the zip-code level and either 

drinking to drunkenness or experiencing negative drinking related consequences (although a positive 

association was found between bar density and overall volume consumed).[105] Likewise another 

cross-sectional analysis of national-level survey data in the USA but focusing on young adults found 

neither on- nor off-premise outlet density at the census tract level to be associated with drinking 

heavily, getting drunk, frequency or quantity drunk, or experiencing alcohol problems (though any 

alcohol use in the past year was associated with on-, but not off-premise density). This finding is 

supported by another US study of binge drinking which focused on young adults and found no 

relationship between this outcome and the number of alcohol outlets within 5 km of home. Twin 

registry data survey data from Washington State, USA (2008-2012) were analysed cross-sectionally, 

and no relationship was found between overall alcohol outlet density measured at the census tract 

level and hazardous drinking, and with no analysis undertaken by outlet subtype.[106] A survey study 

in California, USA, examined the contribution of drinking contexts to drinking-related problems, and 

found no association between off-premise density and experiencing problems, though this study 

used an unusual measure of density compared to other studies (i.e. 2 or more outlets within 0.2 

miles of each street intersection).[111] And in yet another US study, analysis of survey data from 

students at the University of Wisconsin-Madison found no association between alcohol outlet 

density within four buffer zones up to 2 miles from place of residence and self-reported binge 

drinking.  Turning to another country, cross-sectional analysis of national Danish health survey data 

(2011) found no associations for either men or women between regular risky single occasion drinking 

and proximity to alcohol outlets (analysed separately for on-premise outlets and three off-premise 

outlet types; kiosks, tobacco shops and supermarkets).[107] Women who lived closer to outlets of any 

type (except kiosks), however, were more likely to report having experienced harmful effects from 

drinking in the past 12 months. 
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Finally, a study from the USA used predictive modelling approaches to estimate what the impact of 

setting an alcohol outlet density threshold (of differing levels) might have on rates of binge drinking 

in New York city.[98] Estimates were produced for outlet density upper limits ranging from 60 to 130 

venues per square mile, with an inverse linear relationship predicted between maximum density and 

binge drinking. The authors proposed that reducing outlet density to not more than 70 outlets per 

square mile would reduce binge drinking by 0.7% overall, and by approximately 2.4% in a subset of 

communities with currently higher levels of alcohol outlet density. 

Comparison of drinking levels among adults 

Sixteen articles compared adult drinking levels according to density.[115-130] Most of these were 

individual-level cross-sectional studies and only three were from Australia.[120-122] Overall, the results 

pointed towards a positive relationship between alcohol outlet density and higher levels of drinking, 

consistent with the finding of the umbrella review undertaken by Sherk et al (2018).[9] 

Foster and colleagues undertook three studies in Perth, Western Australia, using data from the 

Western Australian Pregnancy Cohort (Raine) Study.[120-122] The first of these was a longitudinal 

analysis which tracked young people between the ages of 20 and 22 years to determine not only 

whether their alcohol consumption (i.e. grams ethanol per day) changed over time, but also the 

extent to which this was associated with any changes in licensing relative to their residential address 

(i.e. within 1600 m by road) and by four outlet types (i.e. general, liquor stores, on-premise, and 

clubs). Increases in the number of liquor stores in the neighborhood were associated with increased 

consumption. Their longitudinal study design provides stronger evidence for a potential causal 

relationship than would be the case from a cross-sectional study.[122] In their second article included 

here, these authors examined young people’s alcohol consumption by the number of outlets within 

close proximity. Only liquor store density up to 5000 m from home was significantly associated with 

consumption.[121] Their final study built on these findings by trying to identify a potentially suitable 

density threshold to prevent harm, noting that adding a licence to an area with none or only a few 

licences would have a larger effect than adding one to an already saturated area – they determined 

that the threshold at which adding further outlets had a negligible additive effect on consumption 

was at approximately 10 licences within 1600 m of home.[120] 

Studies from a range of states in the USA (California, Illinois, Maryland, Minnesota, New York, North 

Carolina, and Pennsylvania) also all found a significant relationship between higher alcohol outlet 

density and alcohol consumption measures.[116-119, 123] These findings were supported by a national 

level analysis which suggested decreasing outlet density could be protective for multiple population 

subgroups [130] Freisthler et al (2022)[123] further examined the relationship between density and 

consumption by premise type in 30 Californian cities and found higher frequency of drinking to be 

associated with density of bars and restaurants, though with an inverse relationship for off-premise 

outlet density. 

Elsewhere, a study from Toronto, Canada used average household alcohol expenditure for 2010 as an 

indicator of consumption and related this to restaurant density at both the Dissemination Area level 

and adjacent areas in two categories, those restaurants whose primary business was to serve alcohol 

and those whose served both food and alcohol.[126] Density of both types of restaurants and in the 

immediate and adjacent neighbourhoods were all significantly and positively associated with alcohol 

expenditure. A positive relationship was also found between alcohol access and a measure of 

consumption in an inter-generational cohort study in India, with those participants living in closer 

proximity to alcohol outlets reporting a higher alcohol intake compared to those living further 

away.[127] 
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Turning to studies where there were mixed results, no association, or an inverse relationship 

between density and consumption, two articles published by Kerr and colleagues [124, 125] reported on 

changes in alcohol purchasing behaviour in Washington State, USA, following privatisation of liquor 

outlets in 2012 (resulting in a large increase in store numbers, and implicitly, density). No change was 

found in the quantity or frequency of alcohol purchases. Mair and colleagues (2020)[128] found no 

association between and off-premise density of alcohol outlets and quantity of alcohol consumed 

among residents surveyed in the East Bay neighbourhoods area of California, and an inverse 

relationship with frequency of consumption. Moline and colleagues (2025)[129] examined factors 

associated with alcohol use among Black sexually minoritised men and transgender women in 

Chicago, USA, and found no association between on- or off-premise outlet density (at the individual’s 

“activity space” level) and alcohol use as measured by the Alcohol Use Disorders Identification Test - 

Consumption (AUDIT-C) subscale. A cross-sectional analysis from the USA compared whether the 

relationship between census block level outlet density and the number of drinks consumed per day 

differed between Hawaii and Los Angeles.[115] A significant positive association was noted in Hawaii, 

but not in Los Angeles, indicating other neighbourhood level factors may be important. 

• Health 

The contribution of alcohol consumption to a range of health harms and health system burden is 

well-evidenced.[2, 3] Here we discuss the alcohol outlet density-related analysis of such harms from 47 

primary research articles (with 28 including analysis by outlet subtype), covering the topics of alcohol 

dependence, general health/life expectancy, injury/emergency health services/hospitalisations/non-

communicable disease, communicable disease, mental health and suicide, and drug-related 

outcomes. 

Alcohol dependence 

Ten articles reported on alcohol use disorder, alcohol dependence, or related terms using a range of 

measures including health records, diagnostic tools, screening tools, and/or surveys.[104, 112, 128, 130-136] 

None were from Australia. Generally, the density/proximity of outlets was associated with increased 

risk of alcohol use disorder or dependence, although with a more mixed picture emerging from 

studies from the USA. 

In Sweden, an analysis of national-level longitudinal health survey data from 2012-2018 examined 

the impact of any change over time in the distance from home or work to the nearest alcohol outlet 

(liquor outlets, beer outlets, off-premise outlets, bars) and meeting the criteria for a clinically 

significant drinking problem.[136] Where the distance from home to the nearest beer outlet increased 

over time, the likelihood of a problem decreased, whereas a decrease in the distance from home to 

liquor outlets or from work to a bar increased the likelihood of a problem. This is consistent with an 

earlier longitudinal study of routinely collected Swedish health data which found that people living in 

neighbourhoods with at least one alcohol outlet were more likely to develop an alcohol use disorder 

than those who did not, and this was true for both on- and off-premise outlets.[134] Findings of 

another cross-sectional analysis of the same Swedish data source were also consistent with this 

direction.[135] Similar patterns of relationship between outlet density and risk of alcohol use disorders 

or dependence were also found in cross-sectional studies from an urban setting in China and a rural 

setting in South Africa.[104, 112] 

A more complicated pattern is evident in studies conducted in the USA. An earlier (2015) cross-

sectional study in New York City found that a higher density of off-premise licences per 

neighbourhood was associated with an increased risk of alcohol use disorder, even after controlling 
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for neighbourhood drinking norms and other confounders.[131] Analysis of three waves of pooled 

national survey data for 2000-2010 found that greater density of off-premise outlets (liquor and 

convenience stores) at the zip code level appears to increase the risk of alcohol dependence among 

people with a family history of drinking problems.[132] In contrast, later analysis of the same survey, 

but using 4 waves of data for 2000-2015 and assessing on and off-premise density separately did not 

report on an association with alcohol dependence.[130] Similarly, studies conducted in the East Bay 

neighbourhood of San Francisco, California, and along the Texan border with Mexico found no 

association between local level outlet density and alcohol use disorder symptoms.[128, 133] 

General health and life expectancy 

An Australian cross-sectional study of urban areas in Victoria examined self-rated health in relation to 

twelve different measures of density including per capita on- and off-premise density at the 

Statistical Area 2 (SA2) level and by 3 buffer zones around residential addresses (400m, 800m, and 

1600m).[22] Having one or more off-premises within 800 m of home was associated with poorer self-

rated health, conversely, an increased on-premise density per capita within the SA2 was less likely to 

be associated with poor self-rated health (i.e. better outcomes). 

Two studies examined life expectancy. A cross-sectional study in Baltimore which measured density 

at the Community Statistical Area level found no association between on-premise density (i.e. 

bars/taverns) with life expectancy, and further, that the apparently lower life expectancy associated 

with higher density of liquor stores was no longer significant once community disadvantage and 

violence were controlled for.[137] In contrast, a New Zealand study which modelled the possible 

reduction of outlets from 63 to five outlets per 100,000 people (in conjunction with other policy 

reforms) would deliver significant improvements in terms of health adjusted life years.[138] Finally, a 

study of 85 children aged 5-16 years living in New Orleans, USA, examined the relationship between 

neighbourhood stressors (including domestic and violent crime rates and liquor and convenience 

store density) and biological stress.[139] Analysis revealed each neighbourhood factor, including 

density,  to be significantly and positively associated with biological measures of stress. 

Injuries, use of emergency health services, hospitalisation, and non-communicable disease 

Among the 17 articles which examined alcohol outlet density in relation to injury, ambulance-call 

outs, emergency department (ED) visits, alcohol-related hospitalisations, and measures of alcohol-

related non-communicable disease, findings consistently supported a relationship between greater 

density and worse outcomes, albeit with some differences by outlet type.[127, 140-155] 

Firstly considering injuries, a strong study from Western Australia examined alcohol-related injury 

presentations to Perth EDs in relation to the number of outlets per postcode (separately by on- and 

off-premise) annually for 2002-2010 [143], with more on-premise outlets per postcode being 

significantly associated with more ED presentations (especially for those outlets with extended 

trading hours), although the inverse relationship was found for off-premise outlets. In related 

analyses of the same data, the researchers also considered whether distance from the CBD (i.e. 

inner, middle and outer zones) modified this association, and found on-premise density in inner and 

outer zones being positively associated with ED injury presentations and the reverse for off-premise 

density.[144] In contrast, a study in Melbourne, Victoria of 2014 ambulance call-out data in relation to 

off-premise outlet density at the Statistical Area 1 (SA1) level found a positive association with both 

intentional and unintentional injury.[148] This study further disaggregated off-premise outlet types (i.e. 

independent versus chain), with chain outlets making the greatest contribution to injury risk, such 

that increasing off-premise density by one unit within an area increased risk of intentional injuries by 

38%. 



 

 28 

OFFICIAL 

OFFICIAL 

Internationally, a natural experiment study of the effect of a rapid increase in off-premise outlet 

density in Washington State, USA, following privatisation in 2012 found an increase in hospitalisation 

rates per county for accidental injury compared to Oregon, where no such change occurred.[151] 

Another natural experiment in Ontario, Canada, found similar effects of increased off-premise 

density following deregulation in 2015 which enabled grocery stores to sell alcohol.[149] Pre-post 

analyses (2014-2017) showed a clear increase in ED visits for both acute and chronic alcohol-related 

harms following this policy change. Subsequent analysis by the same research group up to 2019 

showed a continuation of this relationship, again with a positive gradient by density (i.e. the greater 

the density, the worse the outcomes).[150] 

Several other studies provide yet more evidence of a positive association between local area level 

alcohol outlet density and emergency health care use, for example, Canadian studies of ED 

presentation data (association significant for on and off-premise density)[142] and ambulance call out 

data (considered on-premise density only)[152]), ED presentations for alcohol withdrawal in New 

Orleans, USA (with a stronger effect for off- compared to on-premise density),[145] and self-reported 

alcohol-related injury among university students in Argentina (associated with on- but not off-

premise density).[140] 

Considering alcohol-related hospitalisations, an English study examined various categories of alcohol-

related hospital admissions for 2002/03-2013/14 by local area outlet density measured in six 

categories.[147] Overall, density was predictive of hospital admissions, though with some sub-category 

differences: “higher densities of on-trade outlets (pubs, bars and nightclubs; restaurants licensed to 

sell alcohol; other on-trade outlets) and convenience stores were associated with higher admission 

rate ratios for acute and chronic wholly attributable conditions…Supermarket density was associated 

with modestly higher acute and chronic admissions but other off-trade outlet density was associated 

only with higher admissions for chronic wholly attributable conditions. For partially attributable 

conditions, there were no strong patterns of association with outlet densities” (Maheswaran et al, 

2018, p. 2051). [147]  A Scottish analysis also found higher density of both on- and off-premise outlets 

was associated with higher rates of alcohol-related hospitalisation and deaths, although with a 

stronger effect for off-premise outlets.[153] In theory, cumulative impact zones (i.e. locally 

implemented licensing restrictions in response to risk), could have an impact on density, for example 

through declining new licences. Where implemented in England, such zones have been associated 

with a reduction in alcohol-related hospital admissions.[141] 

Four studies examined specific conditions associated with drinking. A study in six US cities analysed 

current health data in relation to residential addresses for the previous 10 years and found more 

indications of hepatic steatosis (i.e. fatty liver, which may be a precursor of alcohol-related liver 

disease) among those with exposure to a higher number of bars and liquor stores over time.[146] 

Another study conducted in South Carolina, USA, and focussing on liquor store density only, found 

the rate of hospitalisations for acute pancreatitis was significantly and positively related to outlet 

density at the zip code level.[154] A study in India found a positive association between proximity to 

alcohol outlets and cardio-vascular risk factors e.g. higher waist circumference).[127] Finally, a study in 

Ontario, Canada was one of the few studies which found no relationship between density and health 

outcomes: maternal proximity to liquor stores, while weakly associated with consuming alcohol 

during pregnancy, was not associated with two potentially alcohol-related adverse birth outcomes 

for infants i.e. low-birth weight and pre-term birth.[155] 
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Communicable disease 

Six articles reported on the relationship between alcohol outlet density and the prevalence of 

various communicable diseases, including human immune-deficiency virus (HIV), bacterial sexually 

transmitted infection (STI), herpes simplex virus type 2, chlamydia, and tuberculosis.[156-161] Generally, 

the evidence tended towards identifying an association between higher density and higher likelihood 

of disease, particularly for on-premise outlets. 

The only Australian study among the six analysed cross-sectional, postcode-level data regarding 

chlamydia notifications for young people and alcohol outlet density (total and packaged) and found 

no association.[156] Three articles from Rossheim and colleagues examined the relationship between 

HIV prevalence data and outlet alcohol density (at the county or zip code level) across several US 

cities.[159-161] Results were presented disaggregated by on- versus off-premises and, across all studies, 

found the number of on-premise outlets to be positively related to HIV prevalence but inversely 

related to off-premise outlets. The same relationship was found for STI in the one study which 

assessed this.[159] Two cross-sectional studies in South African villages found prevalence of herpes 

simplex virus type 2 and self-reported incidence of tuberculosis to be positively associated with 

alcohol outlet density (no analysis by outlet subtype was undertaken).[157, 158] 

Mental health and suicide 

Six articles assessed mental health and suicide-related outcomes.[71, 103, 162-165] Five of these examined 

self-harm and/or suicide and had equivocal results, although tending towards finding modestly 

positive associations between density and outcomes. A cross-sectional study of young people from 

New Zealand found those presenting to hospital for self-harm were more likely to live in closer 

proximity to alcohol outlets than those presenting for other reasons, and this remained the case 

regardless of outlet type and for different measures of proximity.[164] Two cross-sectional studies 

conducted in the USA and a third from Sweden also identified relationships between self-harm 

outcomes and alcohol outlet density, although in some studies this varied by outlet type. Giesbrecht 

et al. (2015)[163] found county-level alcohol outlet density across 14 US states was significantly and 

positively related to alcohol-related suicide. Overall, Pear et al. (2023) found outlet density at the 

Californian zip-code level was not associated with self-inflicted firearm injury (fatal and non-fatal), 

though secondary analysis found a modest positive relationship with bar/pub density only.[165] An 

analysis of national Swedish suicide attempt and death data among young people for 2005-2013 was 

undertaken in relation to outlet density for bars, nightclubs, and government outlets (i.e. measured 

as the presence or absence of such outlets within a small area of approximately 1000 people). There 

was a small but significant positive relationship between suicide attempt and density of bars and 

government outlets, especially among men. For suicide deaths, however, while there was again a 

small positive relationship with government stores there was a reverse association for bars.[162] 

Finally, a study which examined alcohol outlet density per 100,000 people at the state / provincial 

level (i.e. at a higher level of geography) in Australia, USA, and Canada found no relationship with the 

rate of suicide deaths.[71] 

In terms of other mental health outcomes, an Australian study took an individual cross-sectional 

approach to examining both depressive symptomology and risk of depression among women living in 

disadvantaged neighbourhoods in Victoria.[103] There was no association found with alcohol outlet 

density (measured as the number of outlets within 0.4 km and 3 km of participants’ residences and 

differentiating between on- and off-premises as well as late-night on-premise venues), except for an 

increased risk of depression as density increased within 3 km, across all outlet types. 
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Drug-related outcomes 

Two US articles reported on cross-sectional drug-related outcomes. A study in Washington State of 

people enrolled in opioid treatment programs found no association between proximity to on-

premise outlets and missed methadone doses. The same was true for proximity to off-premise 

outlets, except for those who had been enrolled in treatment for longer (60-90 days).[166] A cross-

sectional examination of opioid overdose deaths involving ethanol in Connecticut found a significant 

and positive association with alcohol outlet density overall, and this remained significant when only 

off-premise density was considered.[167] 

• Traffic accidents 

Eleven primary studies examined motor vehicle accidents, pedestrian/cyclist injury, and/or drink 

driving; two from Australia,[25, 168] eight from the USA,[111, 169-175] and one from China.[176] It has 

previously been noted that it is plausible that alcohol outlet density could have an inverse 

relationship with traffic accidents (i.e. there would be fewer accidents in areas where there are more 

outlets as there is a lesser need to drive to and from them, reducing exposure to risk) and further 

that this relationship may differ depending on whether the venue is on- or off-premise.[1, 169] This 

more complicated relationship between density and outcome is evident in the studies reviewed. 

Motor vehicle crashes 

A Western Australian study took a longitudinal ecological approach, examining motor vehicle crash 

data for Perth for 2005-2015, focusing on two outcomes; crashes where the driver had a blood 

alcohol content (BAC) reading of >=0.05% and single-vehicle crashes which occurred at nighttime on 

the weekend (with the latter identified as an accepted surrogate for alcohol-related crashes).[168] 

Density of alcohol outlets was measured in relation to the crash location as the number of on- and 

off-premises outlets (considered separately) within four buffer zones (up to 2 km, 2-5 km, 5-10 km, 

and 10-20 km). The analysis also controlled for year and various post-code level variables (e.g. 

distance from the Perth central business district (CBD), Socio-economic Indexes for Areas (SEIFA), 

etc). Generally, the higher the number of on-premise outlets within each crash buffer zone the 

higher the likelihood of alcohol-related crashes compared to non-alcohol-related crashes. A different 

pattern, however, emerged in relation to off-premise outlets, with crashes being more likely to be 

alcohol-related than not when there were fewer outlets within the buffer zones (although a reverse 

outcome was noted for the number of outlets in the 2-5 km buffer zone of ≥0.05% BAC crashes). A 

cross-sectional study of ambulance attendance at alcohol-related crashes in Melbourne, Victoria, in 

relation to density of bars, restaurants and off-premise-outlets at the SA1 level and in the adjacent 

area also found varying associations by outlet type.[25] Crashes were more likely in areas adjacent to 

an area of higher bar density (but not in the densely served area itself), while crashes were less likely 

in areas with a higher density of off-premise outlets (and no relationship was found for restaurant 

density). 

Three US studies examined the relationship between alcohol outlet density and motor vehicle 

accidents over time. Hetrick al. (2015) undertook a time-series analysis to examine the impact of a 

2009 policy change ending the longstanding prohibition of off-premise alcohol outlets in Lubbock, 

Texas, leading to a growth in takeaway alcohol outlets from a “small number” to 141 within a year of 

the change.[171, p. 320] Analysis of crash data for 37 months before and after the change found only a 

small increase in all motor vehicle crashes and no change in single vehicle nighttime crashes (used as 

a surrogate for alcohol involvement). These essentially null findings contrast with two studies of 

motor vehicle crashes in California over time; Lipton et al.’s (2018)[173] study of motor vehicle crashes 

in 50 Californian cities from 2001-2008 and Caetano et al.’s (2022)[169] statewide study of crashes 
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from 2005-2016. The first of these considered three categories of motor vehicle crash; “all” crashes 

involving injury, crashes where the driver had been drinking, and single vehicle nighttime crashes in 

relation to outlet density per square mile at three levels; whole city, within census block groups. and 

in adjacent census block groups. Adjustments were made for neighborhood characteristics (e.g. 

population density, income, poverty, etc). “All” crashes were positively related to overall outlet 

density at all geographic levels, while drink driving and single-vehicle nighttime crashes had an 

inverse relationship at the census block group and adjacent area levels. Relationships with specific 

outlet types were mixed; a higher proportion of bars/pubs at the whole city level was associated 

with a higher rate of all and single vehicle nighttime crashes, while a higher proportion of restaurants 

within an adjacent block group was associated with a lower likelihood of drink-driving related 

crashes. The authors used the results to estimate what impact a 10% increase in outlet density might 

have on crashes, with differential effects depending on the level of geography of the change, the 

outlet type mix, and the crash category.[173] The second study examined outlet density at the census 

tract level only, and also identified a significant and positive relationship between overall outlet 

density and all motor vehicle crashes, but not with the subset of crashes specifically identified as 

alcohol-related. Areas with higher proportions of bars/pubs and off-premises (relative to restaurants) 

were associated with both “all” crashes and alcohol-related crashes.[169] 

A cross-sectional analysis of motor vehicle crashes in Houston, Texas for 2007-2009 found late night 

alcohol-related crashes (i.e. midnight to 6 am) were more likely to occur in close proximity to late 

night bars.[172] An ecological study from China incorporated density of various types of alcohol outlet 

(e.g. retail, entertainment, restaurant) into an analysis of crashes involving drunk driving. The authors 

concluded that retail outlet density was associated with such crashes, however, the limited 

methodological and contextual information provided regarding premise types limits the usefulness of 

this finding to the current review.[176] 

Pedestrian and cyclist injury 

A longitudinal ecological study examining pedestrian/cyclist injuries caused by alcohol-related motor 

vehicle crashes in New York City for 2001-2010 found the presence of at least one alcohol outlet of 

any type within a census tract significantly increased the risk of such injury by 47%.[170] Similarly, two 

articles from a single authorship group reported on related cross-sectional ecological analyses of 

pedestrian injury risk data from Baltimore city for 2014-2015.[174, 175] After controlling for potential 

confounders (e.g. pedestrian volume), the density of alcohol outlets at the census block group level 

was significantly and positively associated with pedestrian injuries. One of the analyses explored the 

relationship by outlet type and found the greater risk of pedestrian injury was associated with off-

premise, but not on-premise, outlets.[174] 

Drink driving 

In a cross-sectional survey study of adults from California East Bay, USA, who had consumed alcohol 

in the past year, no association was found between outlet density and driving after drinking too 

much.[111] This study is perhaps of lesser relevance given it incorporated an unusual measure of 

density based on street intersections rather than jurisdictional boundaries, participant residence or 

crash location, and relied upon self-reported drink driving. 

• Child maltreatment, abuse, and / or neglect 

Five studies examined outcomes concerning child maltreatment, abuse, and/ or neglect; one specific 

to Western Australia,[177] three from a single authorship group in the USA,[178-180] and one from 

Japan.[20] Overall, findings were equivocal with a lack of evidence to support a relationship between 
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these outcomes and outlet density. The Western Australian study analysed 13 years’ (2001-2013) of 

child maltreatment substantiations per Local Government Area (LGA) in relation to on- and off-

premise alcohol outlet density per 1,000 residents, adjusted to account for area level median 

household income, local alcohol restrictions, population density, and the introduction of mandatory 

reporting of childhood abuse from 2010 onwards.[177] Average on- and off-premise alcohol sales per 

LGA were also included as a predictor variable in the analysis. Neither on- nor off-premise density 

were found to be significantly associated with child protection substantiations at the LGA level. 

Turning to the international literature, a time series analysis was undertaken in Japan at the 

prefecture level.[20] Annual rates of reported maltreatment per 10,000 children were not associated 

with off-premise alcohol outlet density2, either overall, or for the sub-categories of physical abuse, 

sexual abuse, and psychological abuse. There was, however, a significant positive association 

between density and reported child neglect, such that for each additional outlet per 1,000 people, 

there were 3 more neglect cases per 10,000 children. 

Two articles from the USA reported on a single, cross-sectional survey of parents from California 

regarding self-reported child physical abuse, with slightly varying analyses per paper.[179, 180] In an 

analysis which considered on- and off-premise density only at the residential zip code level, no 

association was reported between outlet density and abuse,[179] however, a second analysis of the 

same data also considered the proportion of bars within each zip code among the on-premise 

outlets.[180] This found an inverse relationship between the proportion of bars and physical abuse (i.e. 

a lower levels of abuse in areas with more bars), however, there was a significant interaction with the 

drinking pattern of parents, with those parents who drank more heavily and who lived in areas of 

higher bar density being more likely to report using physical abuse than others. The authors of these 

articles acknowledged the potential limitations of a self-reported child abuse measure. This 

limitation was somewhat addressed in their subsequent research which analysed administrative, 

rather than self-report, data regarding substantiated cases of child abuse/neglect at the census-block 

level using data collected at 3 time points between 1999 and 2003. Although the study focused on 

examining the area level association between the “market potential” (i.e. higher per capita alcohol 

use) of 18 to 29 years olds and child abuse outcomes, the analysis was also adjusted by three 

measures of outlet density: bars or pubs, restaurants that serve alcohol, and off-premise outlets per 

census block. There was no association with any measure of child maltreatment found for bars/pubs 

and restaurants, however off-premise alcohol outlet density was significantly and positively 

associated with both substantiated reports of child abuse/neglect and more children entering foster 

care, with a 13.8% and 10.5% increase respectively per additional off-premise outlet per census 

block. No relationship was found with other outcomes (i.e. foster care entries where the case plan 

included parental alcohol use treatment, the number of foster care entries per substantiated reports, 

or the number of foster care entries due to alcohol-related concerns per total entries). 

• “Alcohol-related harms to others” 

Although many of the harms discussed thus far can be regarded as impacting people other than the 

drinker (e.g. crime), in the past approximately 20 years there has been a growing literature specific to 

“alcohol-related harms to others” (AHTO) which are the secondhand harms of alcohol which are 

experienced by people other than then drinker themselves.[181] These can be caused by known 

people (e.g. partners, family members, neighbours) or strangers. Evidence regarding AHTO is 

primarily collected via general population surveys and quantifies harms from the perspective of the 

 
2 On-premise outlets do not require a license in Japan 



 

 33 

OFFICIAL 

OFFICIAL 

victim/survivor, enabling harms which may not be represented in other data sources to be 

recognised. There were no Australian articles on this topic, however, a grey literature report 

produced by AIHW provided some evidence supporting a link between access and AHTO; among 

those living within 250 metres of an alcohol outlet in a capital city “1 in 4 (25%) experienced harms 

from people under the influence of alcohol, reporting an incident like verbal or physical abuse from 

someone under the influence of alcohol, compared with 13%–22% for those living further away”[16] 

Elsewhere, three cross-sectional studies were found which examined AHTO in relation to density; 

two from the USA[181, 182] and one from Hong Kong, China.[183] All three studies used survey methods 

to assess past year experiences of various types of AHTO, for example, relationship, financial, 

physical, workplace and/or driving-related harms and related this to outlet density in the area of 

residence. No relationship was found with overall outlet density or by premise type, with the 

exception of bar density being positively associated with driving-related harms in one of the USA 

studies[181] and overall outlet density associated with being “slightly inconvenienced” by others’ 

drinking in Hong Kong. [183] It is important to note these studies all involved adult participants only 

and so do not capture children’s experiences of AHTO. One study used data regarding reported 

alcohol-related complaints to New York City authorities and found a positive neighbourhood level 

association between outlet density and complaints at venues (clubs, bars and restaurants), although 

this did effect did not spill over into other neighbourhoods.[184] 

• Other outcomes 

One observational ecological study identified significant and positive relationship between 

neighbourhood alcohol outlet density and tourism pressure, as measured by total tourist beds per 

capita (e.g. hotels, hostels, tourist apartments).[185] This study was conducted in Barcelona, Spain, 

where over-tourism is recognised to have potentially socially harmful effects, alongside economic 

benefits. 

• Summary of findings for RQ1 and RQ2 

The findings of this review regarding the crime and other social harms of alcohol outlet density at the 

local area level are consistent with those of earlier reviews,[1, 13, 19] with most (but not all) articles 

indicating a positive association between these factors. This pattern was particularly evident for 

outcomes involving crime, alcohol consumption by adolescents and adults, alcohol dependence, 

injuries, ED attendance and hospitalisations. The evidence from the current review in relation to 

mental health outcomes and child maltreatment, abuse and neglect, however, was equivocal. Results 

regarding traffic accidents also echoed earlier reviews indicating a mix of positive, null, and inverse 

findings. 

In terms of local relevance, this review identified 20 Australian primary research articles and five grey 

literature items relating to crime, alcohol consumption, various health harms, motor vehicle crashes, 

child maltreatment / abuse / neglect, and alcohol-related harms to others. Most studies were 

conducted in Western Australia and Victoria. For most of the harms examined, there were only one 

or two Australian papers, although with a slightly larger number found specific to adolescent drinking 

and use of emergency health services. The Australian evidence was broadly consistent with the 

direction of the overall literature (e.g. positive associations between density and harms for crime, 

consumption, and use of emergency health services) and showed mixed results by outlet type for 

motor vehicle crashes (e.g. with a tendency for there to be fewer crashes in relation to off-premise 

outlets). However, given the small number of Australian studies overall and in relation to each type 

of harm, it is important to not over-generalise the results of this set of papers. 
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Although the results of this review are broadly consistent with the previous Livingston et al (2015) 

review (which this review replicates)[1] an area of potentially strengthened evidence is the 

association between density and alcohol consumption. Our review found several papers published in 

the past 10 years regarding drinking among adolescents, drinking among adults, and alcohol 

dependence, with greater density typically being positively associated with higher consumption (as 

variously measured). This concurs with the findings of the recent Martin-Turrero et al. (2024) review 

regarding the geographic availability of alcohol and adolescent alcohol consumption and the Khamis 

et al. (2022) review regarding consumption more generally, lending further confidence to this 

result.[10, 11] 

Where outlet type was assessed, it tended to be at a general (i.e. on- versus off-premise) level with a 

limited number of studies exploring outlet type at lower levels. The patterns of results in relation to 

outlet type tended to be a little more mixed than for density overall. A decade ago, a review paper by 

Gmel et al. (2016)[8] noted that many studies collapse different sub-types of alcohol outlet into the 

simple categories of on- or off-premises. They argued, however, that even within these categories 

there may be substantial differences in the contribution made to alcohol-related harms by pubs as 

compared to bars, restaurants, or late-operating nightclubs, or by large liquor stores as opposed to 

smaller ones, which are obscured by aggregation. As noted in the presentation of findings for RQ1 

and RQ2 above, this aggregation remains a common approach across the more recent literature and 

it is possible that some of the associations noted are more strongly related to some specific types of 

venue than others but cannot be discerned within this review. Likewise, Gmel et al. (2016) argued 

that the geographic unit of analysis (i.e. the size and boundaries thereof) may also contribute to 

whether associations between alcohol outlet density and harms are found at the local level. Some of 

the studies included in this review examined these relationships in (for example) differing sizes of 

buffer zone, however, overall, it is not possible to say whether the definition of local areas used 

within individual studies influenced results. 
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Relationship between locality characteristics, outlet density and harms (RQ3) 

For this review, locality characteristics include factors such comparative socio-economic 

disadvantage; whether a location is urban, rural or remote; or demographic characteristics such as 

whether the population is relatively older or younger, or has specific ethnic or gendered 

characteristics. Locality characteristics can also include physical location and cultural factors. 

Localities are also comprised of combinations of characteristics. For example, a locality might be 

rural, have a high proportion of Indigenous people, and be of a relatively older age than the state or 

national average. 

In screening the literature, we noticed several studies which explore relationships between outlet 

density and indicators of socio-economic disadvantage or deprivation, but which did not include a 

specific harm-related outcome variable. Although these studies can be useful to understand how 

outlet density relates to specific locality characteristics and can provide insight into how the liquor 

industry invests in different areas, they did not clearly address RQ3 and so were excluded (i.e. liquor 

industry investment is not an inherent harm). There were also several studies which included locality 

characteristics, in addition to measures of density and harms, but which only used these 

characteristics as covariates to adjust the analysis – that is, they did not explore the interactive 

effects between density and the locality characteristic in relation to the outcome (i.e. an interactive 

question would be “do communities with similar density levels experience differential harms as a 

function of their relative socio-economic status?”) For example, a New Zealand study by Hobbs et al. 

(2020)[37] examined potential locality characteristics in relation to crime and hazardous drinking, but 

these were not jointly examined in relation to different levels of alcohol outlet density. Similarly, a 

Canadian study controlled for neighbourhood risk factors when examining the association between 

outlet density and crime, but did not examine the interaction of all three.[35] This approach of 

employing locality characteristics as control variables was common throughout the studies identified 

in this review. To answer RQ3, however, it was necessary to identify studies examined the specific 

interactions between liquor outlet density, harms outcomes, and locality characteristics. We 

summarise the key findings of this small set below by type of harm and locality characteristic 

examined. 

• Locality characteristics examined in relation to crime and violence outcomes 

The locality characteristic most often examined in interaction with density in relation to crime and 

violence outcomes was socio-economic status (variously conceptualised as area level deprivation, 

resources, income, etc). However, no studies examining this interaction were identified from 

Australia. 

An English study examined the relationship between deprivation, alcohol outlet density, and violent 

crime in England.[186] The authors found that deprivation (as measured by the English Index of 

Multiple Deprivation) and on- and off-premise alcohol outlet density (as measured by median 

distance to an alcohol outlet) were independently and positively associated with violent crime. 

Further, more deprived areas experienced a greater impact from on-premise alcohol outlets 

compared to less deprived areas - that is, on premise alcohol outlet density had a greater impact on 

increased rates of violent crime in more deprived locations. As the authors described: “The positive 

interaction effect between alcohol availability (in the form of on-licensed premises) and deprivation 

showed how deprivation amplified the impact of alcohol availability: more deprived areas 

experienced a stronger impact of on-licence availability on violent crime.” (Lightowlers et al., 2023, p. 

749).[186] 
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Several studies from the USA also suggest that deprivation may further compound the association 

between outlet density and crime-related harms. For example, Berthelot et al. (2015)[27] studied the 

relationship between alcohol outlets, their environs, and violence in Little Rock, Arkansas. They 

found the relationship between alcohol outlet density (of different types) with violence varied 

depending on whether the area was “resource enriched” or “resource deprived”. They found “in 

neighborhoods with more resources; convenience stores are crime attractor for aggravated assault 

and strongarm aggravated assault even after accounting for the aggregate characteristics 

neighborhood residents” (Berthelot et al. 2015, p. 618).[27] Additionally, they noted that “Density of 

bars is the only alcohol establishment that significantly predicts violence in resource deprived block 

groups” (Berthelot et al. 2015, p. 618).[27] Given the distinct outlet types examined in this study, in 

particular convenience stores selling alcohol, however, the applicability of these findings to NSW may 

be limited. A study in Baltimore, USA, examined alcohol outlet density in relation to neighbourhood 

income levels. Not only were lower-income neighbourhoods found to have a greater density of 

alcohol outlets, “they also have greater access to the type of outlets associated with the most harm” 

(Trangenstein et al. 2018, p. 2242).[31] Specifically, those outlet types were off- premise and another 

category of outlet that sold alcohol both on- and off-premise. In a study of the relationship between 

alcohol outlet density and firearms violence in Chicago, USA, areas where there was a positive 

association between outlet density and gunshot wounds had a higher proportion of vacant housing, 

a greater likelihood of female heads of households, and a lesser likelihood of being predominantly 

Caucasian than neighbourhoods where there was no association.[49] 

Neighbourhood income levels were observed to mitigate the impact of alcohol outlets on robberies 

in a study set in Oakland, California, USA.[66] That study used a novel measure of density – bar 

opening and closings – and found “a decrease of 23% in the estimated impact of bar 

openings/closings on robberies for each additional $10 000 average median household income 

earned per area” (Gruenewald et al. 2022, p. 2618).[66] A study in Minneapolis, USA, identified 

another locality characteristic – the presence of a college -  attenuated the association between 

alcohol and crime.[26] However, the authors note that the small sample size of colleges in their study 

means this result should be treated with caution. 

• Locality characteristics examined in relation to consumption and health outcomes 

Socio-economic status was also the most commonly examined locality characteristics in relation to 

alcohol consumption and health outcomes. A Swedish study found the impact of alcohol outlet 

density on heavy episodic drinking was more pronounced in lower socio-economic status areas than 

in higher ones (Norström et al. 2024).[40] However, a study of young adults from the USA found the 

“evidence suggests that outlet density and neighborhood disadvantage are independent and distinct 

contributors to the alcohol environment”, further explaining that “… although the disadvantaged 

neighborhoods had more alcohol outlets, it was in the more advantaged neighborhoods that young 

adults were more likely to drink, get drunk, and experience problems with alcohol.” (Slutske et al., 

2016, p.1016). Regarding health outcomes, an Australian study that examined self-rated health found 

that a "greater density of alcohol outlets negatively impacted those living in areas of more 

disadvantage compared with those living in less disadvantaged areas" (Badland et al., 2016, p. 

302).[22] In a more recent Canadian study, Forbes et al (2024)[142] found “A disproportionately greater 

association with [alcohol related] ED visits was observed with increasing alcohol outlet density in the 

lowest compared to higher SES neighbourhoods.”(p.1). This suggests that increased availability is 

likely to have greater impacts in disadvantaged areas. 
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Only limited evidence was found regarding urban / regional / rural location. In a study of alcohol use 

among urban and regional Australian adolescents, Azar et al (2016)[82] found a “significant association 

between off-premises outlet density and risky drinking among all adolescents in urban … but not 

regional areas...”. Further, they found that “general and on-premises density was associated with 

alcohol use and risky drinking among all adolescents” (Azar et al. p.65).[82] Cultural factors may also 

be relevant, although again, evidence is limited. A US study found “that both higher alcohol outlet 

density and permissive norms around drunkenness had substantial and statistically significant 

relations with alcohol use disorder, with a stronger relation for norms.” (Ahern et al., 2015, p.148).[98] 

Relationship between outlet characteristics, outlet density and harms (RQ4) 

For this review, outlet characteristics include factors such as trading hours, proximity to other land 

uses, product range, outlet size, volume sold and so forth. Outlet characteristics are different from 

outlet types (e.g. on- and off-premise and more granular categories as covered in relation to RQ1 and 

RQ2 above). Each outlet type, however, can have venues with different characteristics which 

fundamentally alter the experience offered. For example, a hotel may be small or large, have a 

greater or lesser emphasis on food service, offer different activities such as dancing or pool tables, or 

be in a more or less commercially vibrant part of a town. These factors may then relate to the 

amount of alcohol consumed and/or harms experienced. Likewise, similar outlet characteristics may 

be present across different outlet types; a club and a bottle shop may have similar product ranges 

and even trade at similar hours, but consumer expectations and experiences of the two outlet types 

varies greatly, again with implications for potential patterns of alcohol consumption and/or harms. 

RQ4 sought to examine liquor outlet density in association with these characteristics, however, only a 

comparatively small subset of articles identified addressed the interaction between density, outlet 

characteristics, and harms. Of these, the majority considered crime/violence outcomes,[24, 36, 38, 51, 55, 

56, 63, 187-189] with a smaller number concerning primarily consumption[9, 83, 93, 121] and health 

outcomes.[138, 143, 146, 148] Consistent with the criminological theories mentioned earlier, the articles 

reporting on crime/violence outcomes tended to focus mostly on the external (and to a lesser extent 

internal) environs of outlets, whereas those reporting on consumption and health outcomes tended 

to focus on outlet characteristics which could plausibly relate to the amount consumed, such as 

trading hours and outlet size (often in relation to outlet type e.g. size of chain stores). 

• Outlet characteristics examined in relation to crime and violence outcomes 

We first consider studies focused on crime and violence in relation to other land uses. Cameron 

(2022)[38] explored how retail density interacted with alcohol outlets and crime in Hamilton, New 

Zealand; specifically, whether the relationship between alcohol outlet density and violence was a 

function of, or existed independently from, their proximity to other retail spaces. The purpose was to 

address concerns raised in prior research that the relationship between alcohol outlet density and 

crime may largely be an artefact of other commercial land uses. They found, however, that “After 

controlling for retail geography, a statistically significant positive residual cross-sectional relationship 

between the number of alcohol outlets and police calls-for-service remains.” (Cameron, 2022, p. 

2221).[38] Another study from New Zealand identified that not only other land uses, but also time of 

day/week may be important to consider.[190] Tavern proximity and density were stronger predictors of 

assaults on Friday and Saturday nights, but other public venues which also generate “traffic” within 

an area, such as fast food restaurants, supermarkets, shopping centres and petrol stations, were a 

stronger predictor of assaults at other times. Likewise, a study in Cincinnati Ohio, USA, examined 

clustering of crime in relation to aspects of the built environment by incorporating Brantinghams’ 
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concepts of activity “nodes”, potentially crime-generating movement “pathways”, and environmental 

“backcloth” as contributing factors.[36] Specifically, this analysis considered the location of on- and 

off-premise outlets (i.e. nodes) in relation to bus stops (i.e. pathways), and commercial density and 

other area level characteristics (i.e. backcloth). Analysis of the interaction between these factors 

found a higher incidence of crime was associated with shorter distances between outlets and bus 

stops, however, this varied between neighbourhoods, with higher levels of crime evident in those 

areas which also had higher commercial density (i.e. there was a multiplicative effect between 

factors). 

In terms of the distribution of alcohol outlets within an area, a spatio-temporal analysis of on-

premise outlets in Buffalo, New York explored “the possibility that some bars play a generative role in 

the association between outlets and violence” (Conrow et al., 2015, p. 200.)[187] – so, the formation 

of a hot spot. Their analysis supported the idea that there is clustering of alcohol outlets associated 

with violence, both in terms of their physical location and opening hours, as well as over time. The 

authors argued that the explanation for this may lie in more than just density per se, but that over 

time “potential bar patrons sort themselves and determine whether a particular location will suit 

their drinking preference” (Conrow et al., 2015, p. 204.)[187] with the implication that potential 

customers who are more predisposed to violence will be attracted to particular types of venue / 

location, although specifically what these attracting features might be was not explored within the 

analysis. A UK study by Horsfield et al (2023)[188] also found that increased proximity to on-premise 

outlets (i.e. where people drink) had a positive association with violence, however, the strength of 

this relationship differed by whether or not venues were “high sales” in terms of the volume of 

alcohol sold. Higher sales at pubs and bars were predictive of worse violence outcomes in some 

locations, but not all, although the authors were not able to explain this spatial variability. 

Consistent with the idea of some locations being crime-attracting or producing, and as noted in the 

section on crime and violence above, criminologists often consider the role of social disorganisation 

as a cause or facilitator of crime. One possible indicator of social disorganisation is dilapidated 

streetscapes, including abandoned properties. In two related articles, Lardier and colleagues (2020, 

2021) found that violent crime was significantly and positively associated with neighbourhoods that 

had high rates of both alcohol outlet density and abandoned properties.[55, 189] Similar conclusions 

were drawn from a novel study conducted in Philadelphia, USA, which used satellite imagery and 

machine learning to contrast the physical environments of areas where there had been firearm 

shootings with matched areas where there had not (e.g. in terms of drug activity, vacant lots, and 

commercial land use).[51] 

Morrison et al (2015)[56] examined the relationship between both outlet and neighbourhood 

characteristics with assaults in California, USA. Their study evaluated the physical features of 65 bars 

and the neighbourhoods where they operated, observing such details as whether there was a pool 

table, if the venue played music, and the “disorder” of the surrounding area. They conclude that 

“assaults in and around bars are independently associated with aspects of both the internal social, 

physical, and economic features of bars and the characteristics of the neighbourhoods in which they 

are located” (Morrison et al 2015, p. 2467-2468).[56] Regarding the internal environment of outlets, 

they found higher patron numbers and the scale of dancing and music were associated with a higher 

incidence of assaults. The presence of pool tables also showed a modest association but did not 

retain significance in multivariate analysis. An ecological study in Victoria, British Columbia, Canada 

also examined patron capacity in relation to violent and disorder crime at the census block level (in 

addition to distance between venues).[63] They found lowering patron capacity of licensed premises 
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and increasing distance between venues would reduce crime, and in that context specifically, 

suggested that setting venue capacity thresholds of less than 1111 seats and distances of 300 metres 

or more between on-premise establishments would reduce risk. 

There was only one Australian study located which explored crime/violence outcomes in relation to 

both density and outlet characteristics (i.e. trading hours).[24] This study of night-time entertainment 

precincts in Queensland showed the effects of outlet density were magnified where trading hours 

had been extended, such that “5am trading hours were found to significantly increase the strength of 

the relationship between outlet density and serious assaults compared to 3am trading hours” (Taylor 

et al, 2021, p. 5).[24] 

Overall, the findings of our review regarding crime and violence outcomes in relation to alcohol 

outlet density and other nearby land uses are consistent with an earlier review by Gmel and  

colleagues.[8] The authors concluded “particular environments, e.g. city centres or business districts, 

with high alcohol outlet densities, but also high densities of other retailers and easy access through 

public transportation systems, are prone to crime. In other words, the gathering of people in general 

may be another main causal agent in the outlet-violence link with alcohol playing an aggravating 

role.” (Gmel et al., 2016, p. 48)[8] 

• Outlet characteristics examined in relation to consumption and health outcomes 

Here we consider the outlet characteristics examined in relation to consumption and health 

outcomes jointly. First, regarding trading hours, a 2018 systematic review examined the contribution 

of off-premise alcohol outlet density and trading days/hours to alcohol consumption.[9] Notably, 

these factors were considered separately in the presentation of results with none of the included 

papers clearly examining them in combination, nor did the review authors comment on whether 

they may have a synergistic effect. Likewise, our review unearthed little evidence regarding how 

trading hours and density may jointly affect consumption. The only potential exception to this found 

by our review was a small (n=1,146) study conducted in Curitiba, Brazil, regarding the proximity and 

opening hours of alcohol outlets within the school neighbourhood and their relationship to 

adolescent drinking, however it seems unlikely that this study is highly relevant to the NSW 

context.[83] Moving from consumption outcomes to health harms, a Western Australian study 

examined trading hours and density with alcohol-related injury as the outcome.[143] The researchers 

found “Compared to an additional on-premises outlet with standard trading hours, the risk of 

alcohol-related injury associated with venues operating with extended trading hours was 

substantially larger” (Hobday et al, 2015, p. 1906)[143] A New Zealand predictive modelling study 

examined a suite of four alcohol control policies (i.e. tax increases, density reduction, trading hours 

reduction, and marketing ban, simulated separately and in combination). It was estimated the total 

policy package could potentially gain 726,000 health adjusted life years (with smaller gains per 

policy) – however, the interventions modelled were ambitious (e.g. reduction in trading hours from 

112 to 50 hours per week) and it was not possible to discern the predicted combined effects of 

density and trading hours only.[138] 

Outlet size was examined in a Western Australian study of the drinking behaviours of young people, 

finding that while liquor store density was significantly associated with increased alcohol intake 

among young people, outlet size, particularly large floor space outlets, did not make any further 

difference to this association.[121] Such larger sized outlets are often chain stores. As noted in relation 

to RQ2 above, an Australian study involving confederates found chain outlets were less likely to sell 

alcohol to underage appearing customers than non-chain outlets.[93] Regarding health outcomes, 

however, a study of off-premises outlets in Melbourne found that in comparison to independent 
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outlets, chain outlets were positively related to both intentional and unintentional injuries.[148] The 

researchers concluded that “greater off-premise outlet density is related to greater incidence of 

traumatic injury, and chain outlets appear to contribute most substantially to traumatic injury risk” 

(Morrison et al, 2016, p.56).[148] 

A large-scale cohort study from the USA with participants in six cities has examined hepatic steatosis 

(i.e. a sign of possible future liver disease) in relation to both alcohol outlet density (on- and off-

premises) and neighbourhood environment, specifically the availability of healthy food and 

opportunities for physical activity. This study found that “Decreasing alcohol outlets and improving 

access to healthy food and physical activity) may represent an effective population-wide approach to 

prevent liver-related morbidity” (Lazo et al, 2025, p. 6).[146] 

• Summary of findings for RQ3 and RQ4 

Many studies identified in this review included locality characteristics, however, most used these 

variables to adjust analyses when examining the association between alcohol outlet density and 

harm (i.e. “controlling” for locality characteristics), rather than exploring how these variables 

interacted with density to predict outcomes. Where interactions were explored, socio-economic 

status was the locality characteristic most commonly examined in interaction with alcohol outlet 

density, particularly in relation to crime outcomes. The limited research available generally indicates 

that deprivation compounds the harms associated with increased alcohol outlet density. 

In a similar way that locality characteristics may amplify the effects of outlet density, outlet 

characteristics offer another mechanism by which this amplification can occur. There is a shortage of 

evidence specifically addressing the relationship between all three variables (outlet density, outlet 

characteristics and harms). The few studies which have incorporated outlet characteristics have 

predominantly considered other land uses within the immediate built environment, particularly in 

relation to crime, with a smaller number considering aspects such as trading hours and outlet 

size/capacity. Overall, the evidence which exists indicates locality and outlet characteristics may be 

important to consider in licensing decisions, however, as noted in the Gmel et al (2016) review, policy 

makers need to be cautious in generalising from one area to another.[8] Given the dearth of 

Australian evidence (relative to the US), local level evaluations of outlet density and harms, which 

specifically take account of neighbourhood characteristics and the features of venues within those 

neighbourhoods, may be useful in illuminating how these factors work synergistically. 
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Relative quality of the findings of the different research papers on liquor outlet 

density (RQ5) 

Each primary research article included in the review was assessed according to the JBI checklist and 

most of the papers scored highly. Only 12 sources met less than 6 out of 8 checklist criteria. Due to 

this lack of discrimination, the JBI scores are of limited utility in reaching conclusions about relative 

quality. Here we therefore only briefly discuss in what respect most papers were judged to have met 

the JBI criteria, before discussing the breadth of study designs used (e.g. cross-sectional ecological 

studies, time series, etc) and the relative strengths and weaknesses of these designs. 

• JBI checklist for cross-sectional studies 

Most studies met each of the JBI criteria in the following ways: 

1. Were the criteria for inclusion in the sample clearly defined? 

Authors were generally clear as to which locations and/or people the study sought to capture (e.g. 

general population, subset of drinkers, etc). Several studies drew on routine datasets, on-going 

national surveys, etc, and in these instances, it was assumed the sampling frame for inclusion within 

such data sources could be articulated, even if the detail was not extensively canvassed within the 

article. For example, a number of articles drew on waves of the US National Alcohol Survey, for which 

technical information is readily available and thus rarely elaborated on in articles – see 

https://arg.org/center/national-alcohol-surveys/# 

2. Were the study subjects and the setting described in detail? 

Authors generally provided sufficient descriptive information regarding the socio-demographic 

characteristics of people and/or locations to contextualise the study, although this was often brief. 

3. Was the exposure measured in a valid and reliable way? 

Here we took exposure to mean alcohol outlets. Most frequently, licensing data were used to 

determine the location of alcohol outlets, especially in countries with more highly regulated licensing 

systems (e.g. Australia, New Zealand, Canada, USA). In some studies from countries with possibly less 

regulated systems (e.g. Uganda), authors described using observational methods to identify and map 

the location of alcohol outlets. 

4. Were objective, standard criteria used for measurement of the condition? 

Here we took measurement of the condition to mean the way in which density was assessed, for 

example, count per census tract area per 1000 population, and whether this was for all outlets or by 

outlet subtype. Almost all articles clearly articulated density using container-based, distance-based, 

and/or spatial access-based methods as described in Sacks et al (2020).[7] 

5. Were confounding factors identified? 

Authors generally identified a range of other variables besides alcohol outlet density which could 

have a relationship to the outcomes, including at the individual level (e.g. age, sex, race/ethnicity, 

income, educational attainment) and/or neighbourhood level (e.g. social cohesion, disadvantage, 

median household income) factors. 

https://arg.org/center/national-alcohol-surveys/
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6. Were strategies to deal with confounding factors stated? 

The abovementioned variables were generally reported on at the univariate level and then included 

as a controlling factor in subsequent multivariate analyses. To ensure we have focussed on outcomes 

with as little confounding as possible within this review, we have primarily drawn on the density-

related outcomes from multivariate analyses. Some authors commented within their discussion on 

possible additional confounding factors that could not be adjusted for, however, provided some 

attempt was made to identify and deal with confounding, we judged criteria 5 and 6 as met. 

7. Were the outcomes measured in a valid and reliable way? 

Across the range of harms identified, a multitude of outcome measures were used. Overall, these 

were either clearly alcohol-related (e.g. hospital admissions clearly related to alcohol based on 

International Classification of Disease codes), well-recognised surrogate measures within the alcohol 

literature (e.g. single vehicle nighttime accidents), or relied upon the self-report of study participants 

but again using widely accepted measures within the field (e.g. alcohol consumption assessed via a 

common screening tool). All such measures are of course subject to error, for example, through 

(respectively) miscoding, false positives, and socially desirable responding and/or recall bias, 

however we have judged them as valid and reliable measures within the norms of alcohol research. 

8. Was appropriate statistical analysis used? 

Most articles reported fully on the statistical approach taken. Generally, the analytic methods 

reported appeared to be consistent with approaches used in other like studies and robust insofar as 

this research team were able to judge within the extent of our statistical skills. 

• Study designs used 

The usefulness of any one piece of literature for decision-making purposes is dependent on several 

considerations including recency, the similarity of the study setting to the decision context, and the 

perceived relevance of the outcomes assessed to the current decision. These aspects are a matter of 

decision-maker judgement. There are other methodological points which are also useful to consider. 

For example, we earlier discussed the measurement issues identified by Gmel et al. (2016)[8] (i.e. the 

size and boundaries of geographic area at which density and harms are analysed; the potential for 

aggregation of several outlet types into the broader categories of on- or off-premises or total outlets 

to obscure outlet sub-type effects). In this section we additionally discuss broad aspects of study 

design that are especially pertinent when considering the set of literature identified by this review. 

Firstly, it is helpful to be clear as to whether the outcomes were measured at the “ecological” (i.e. 

aggregate) or individual level per area in relation to alcohol outlet density. As examples, 

administrative data such as crime counts per neighbourhood are generally aggregate measures 

whereas level of alcohol consumption measured by a survey is an individual measure. Ecological 

studies are generally considered a lower level of evidence than individual-level studies, because, as 

noted by Maheswaran and colleagues (2018, p. 2057),[147] studies using aggregate outcome measures 

may be affected by ecological bias, “where associations observed at the ecological (area) level are 

different from those which exist at the individual level.” That said, an aggregate measure may be the 

most suitable data available for a particular outcome, and individual level variables may also have 

their limitations, such as participants providing socially desirable responses to a survey. Of the 170 

primary research articles, 78 primarily used individual level outcome measures and 94 used 

ecological measures (see Table 3 and Appendix 4). 
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Secondly, it is useful to consider whether the relationship between alcohol outlet density has been 

considered at a single point in time (cross-sectionally), or across multiple time points (longitudinally). 

While at first glance, it may often seem that a study is longitudinal because it draws on multiple years 

of data, it is important to note sometimes such studies are considered as cross-sectional, because 

the data have been “pooled” across years (often due to small counts per year and to increase 

statistical power). Generally, a study which considers the relationship between exposure (i.e. density) 

and outcomes over time, rather than cross-sectionally, is considered stronger evidence. Of the 

primary research articles, 95 used data from a single time point, whereas 73 used data from multiple 

time points e.g. pre-post, time series, repeat cross-sectional analyses (see Table 3 and Appendix 4). 

Please note, in allocating studies to these categories, where outcome data were pooled for up to 3 

years we categorised it as a “single time point” – this is an arbitrary threshold. Where data were 

captured over a longer time frame (e.g. 15 years), we have allocated this as “multiple time points” 

but have indicated in the table whether the data have been pooled, where this could be readily 

ascertained. Some studies indicated they had included a temporal variable (e.g. year of survey) in 

their analysis as a covariate, but for others, it was not entirely clear how the multiple years of data 

had been handled within the analysis. Additional resources for identifying and using different types 

of longitudinal data are available from Australian and UK government sources.[191, 192] 

Table 3 Number of primary research articles, by type of primary outcome measure 
and temporality of data – with selected Australian examples 

Temporality  
of data 

Ecological primary  
outcome measure 

Individual primary  
outcome measure 

Total 

Single time point 48 e.g. Morrison et al (2016)[25] 50 e.g. Lamb et al (2017)[103] 98 

Multiple time points 46 e.g. Hobday et al. (2018)[168] 28 e.g. Rowland et al. (2016)[91] 74 

Total 94 78 172 

A subset of longitudinal studies tested not only the temporal relationship between density and 

outcome but also looked at the impact of a specific change in density, for example, through a policy 

change increasing or decreasing density (i.e. a “natural” or “quasi” experiment). Such studies 

undertake before-and-after or time series comparisons within the same area and may also 

incorporate a comparison area. These studies are often regarded as methodologically the strongest, 

however, consistent with other reviews,[12, 13, 19] there were relatively few of these discovered by our 

review (these studies are marked with an asterisk in Appendix 4). As noted in a 2025 systematic 

review of the impact of “real world” policies to control spatial availability of alcohol “High-quality 

natural experiments with pre-post designs, control groups and confounder adjustments are needed 

to better understand how these policies impact both the general population and high-risk 

subgroups”.[12, p. 1951] It is also worth noting, however, that while such studies may provide stronger 

evidence regarding causal relationships, context matters. Outlet density in local areas in NSW is 

currently more likely to change incrementally rather than via a sweeping policy change resulting, for 

example, in an area with few or no outlets suddenly having dozens (such as occurred in Lubbock, 

Texas).[48] Arguably, lower-level evidence from a more comparable context could potentially be more 

relevant to a licensing question, as per the notion of “good enough” as opposed to “definitive” 

evidence for decision-making.[193] 

https://www.dss.gov.au/system/files/resources/longitudinal-studies-fact-sheet-2022-aug_0.pdf
https://dam.ukdataservice.ac.uk/media/455362/changeovertime.pdf
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There were also a small number of studies which used predictive modelling techniques which rely on 

the use of the patterns and relationships within current and historical data to forecast likely future 

trends, and further, through altering the parameters within the model, to estimate what would 

happen in different future scenarios, for example, increased or reduced alcohol outlet density. Here 

we do not attempt to indicate whether modelling studies are inherently high quality or not (it varies), 

rather we refer the interested reader to a broad framework which provides guidance as to what are 

important features to consider in assessing the instrumental (i.e. data inputs, mechanisms and 

outputs), conceptual, and political utility of such models.[194] 
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Conclusions 
There is a substantial amount of literature pertaining to the relationship between alcohol outlet 

density crime and other social harms at the local area level (RQ1). This evidence base is dominated 

by literature from the USA, with only twenty articles from Australia. The social and cultural contexts 

between these study locations are diverse. Application of individual lessons from one study in a 

discreet location to another may be problematic. As the studies identified in this review, however, 

largely observe positive associations between alcohol outlet density and social harms it appears that 

irrespective of location and social context, increased alcohol outlet density is associated with 

increased social harms in most settings. While a positive association was not observed in all studies, 

it was observed in multiple studies across all national jurisdictions that appear in studies found for 

this review. Social and cultural contexts may, however, serve to amplify or moderate the relationship 

between alcohol outlet density and social harms. 

The topics of violent crime, intimate partner violence, various consumption related harms, alcohol 

dependence, health harms involving use of services (e.g. hospitals), and traffic accidents have most 

coverage, with smaller literatures relating to communicable disease, mental health and child 

maltreatment/abuse/neglect outcomes. About two thirds of the literature examines outcomes by 

outlet type (RQ2), although this is almost always at a general (e.g. on- versus off-premise) level, 

rather than more granular consideration, and with no clear pattern in whether this is assessed by 

topic area. Although results differ between studies, generally, the literature presents a picture that is 

consistent with earlier reviews of higher levels of alcohol outlet density being associated with higher 

rates of crime, violence, adolescent alcohol consumption, potentially harmful alcohol consumption 

among adults, injury, emergency department use and hospitalisation, and various forms of traffic 

accident.[1, 2] Equivocal relationships were noted for mental health, and child 

maltreatment/abuse/neglect. Analysis by outlet sub-type produced mixed results. 

Compared to the amount of literature available in relation to the first two research questions, the 

evidence was relatively limited for RQs 3 and 4. Many studies examined relationships between 

density and harms, and some included aspects of locality, however, where variables regarding locality 

and/or individual characteristics were included in studies, this was most often as an adjustment 

factor to the analysis only (e.g. to control for confounding), rather than included, for example, as an 

interaction term within the analysis. Examining statistical interactions would allow better 

understanding of how all three elements – density, harms, and locality characteristics – operate 

together, so for example whether the relationship between off-premise outlet density and health 

outcomes differs along the socio-economic gradient of neighbourhoods. Additional evidence is 

needed in this area. Likewise, only very few studies examined the density-harm relationship with 

reference to other outlet-level factors such as other local land uses, trading hours, size of outlet and 

so forth. These factors were predominantly considered in relation to crime and violence outcomes. 

This is also an area for further research. 

Overall, the quality of included studies can be regarded as good (RQ5), with the clear majority 

meeting the quality indicators of the JBI checklist regarding clarity about, and suitability of, study 

participants and setting, measurement of density and outcomes, statistical analysis and adjustment 

for confounding. Most studies assessed density using recognised techniques,[7] and provided 

outcome measures that are widely accepted within the alcohol research field. These measures of 

course have their limitations and potential biases, such as relying on police data as a proxy for crime 

or using self-report data to assess alcohol consumption (both of which may result in under-reporting 

and so under-estimate effects), yet such measures are orthodox in the field and their limitations 
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were acknowledged by many authors.[12] Given the JBI checklist did not meaningfully distinguish 

between papers, study design can also be used to consider relative quality. Many studies used cross-

sectional designs, for example, using either individual or aggregated/ecological outcome measures at 

a single point in time. These studies, while potentially useful, need to be interpreted with caution as 

they generally do not allow causal inferences to be made about the relationship between alcohol 

outlet density and harm outcomes. As noted by Livingston et al. (2015),[1] studies which examine 

relationships over time (i.e. longitudinally) are potentially stronger, as the strength of the relationship 

between density and outcome can be tested at multiple points. Again, there were many such studies 

included. The potentially strongest form of evidence comes from papers which employ longitudinal 

designs to examine the real-world impacts of changes to density (i.e. natural experiments)[8, 9]; 

however, such studies were few, and applicability to the context of licensing decision-making in NSW 

also needs to be considered. 

This review has strengths and limitations. It builds on an earlier search strategy and review by 

Livingston and colleagues,[1] providing updated evidence regarding the relationship between alcohol 

outlet, density crime and other social harms. It provides specific review of the evidence regarding 

outlet type. The review draws on a wide range of literature from multiple jurisdictions, although 

where available, Australian evidence was especially highlighted. 

A rigorous review process was followed, commencing with liaison with L&GNSW to clarify project 

requirements. Multiple reviewers contributing to screening, full text checking and structured data 

extraction enabled a thorough approach to cross-checking the evidence included and to discussing 

emerging findings. Our interdisciplinary team (covering the disciplines of law/criminology, 

psychology/public health/social work, and sociology) ensured we had a wide range of expertise with 

which to assess and interpret the literature. 

Although no studies were excluded on the basis of quality, the process of using the JBI checklist has 

confirmed that, consistent with the primary research articles being peer reviewed, most are of at 

least good quality and use recognised techniques and measures in the alcohol research field, with 

adequate contextual information for decision-makers to form a judgement about their relevance to a 

specific licensing question. Our identification of study designs within the table of papers and in text 

further assists in gauging the “level” of evidence of each primary research article. 

The restriction of articles selected to only those with quantitatively measured outcomes is both a 

strength and a limitation. It ensures the relationship between density and outcomes is more 

specifically assessed and to some extent offers a “common language” for understanding these 

variables across different contexts. The validity of findings, however, depends on the extent to which 

the outcome measure used accurately represents the underlying harm. Qualitative studies were not 

included, and these may also add contextual understanding of the associations explored. For 

example, a single site case study was located by our search that was relevant to the question of 

locality characteristics but was excluded as it did not quantitatively assess the relationship between 

alcohol outlet density and harm outcomes. This study qualitatively explored stakeholder perceptions 

of features of the built environment were intended to reduce alcohol-related harms in the night-time 

precinct of a regional city in Victoria, Australia (i.e. a shelter and taxi rank adjacent to an area with 

many on-premise venues), but which may have instead potentially exacerbated them.[195] This study 

also did not consider the proliferation of online alcohol availability and purchase - this is an emerging 

area worthy of a dedicated review. Black-market alcohol availability was also not considered. 
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There were gaps in the evidence identified, particularly regarding the dearth of studies that 

specifically analyse interactions between density, harms and locality and/or outlet characteristics. 

Our initial impression was that there would be more of this material available, however, on closer 

inspection of the literature, it became apparent that many studies use locality (and individual) 

characteristics to control for confounding only, rather than exploring how these factors make a 

difference to outcomes at different levels of density. Likewise, there were several papers excluded 

from consideration because they assessed density in relation to locality characteristics but did not 

report on specific harm(s), as per the review requirements. There was also a gap in locally produced 

evidence, which was a surprise given the active alcohol research community in Australia. As the 

licensing requirements and culture around alcohol consumption differs by country (and sub-national 

region), caution is needed in the application of lessons from elsewhere to the Australian context. 

Nonetheless, this review clearly demonstrates that higher levels of density are associated with 

elevated harms across multiple outcomes, with inverse relationships relatively rarely reported. 
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Appendices 
Appendix 1 Review articles excluded from ILGA review 2 

Authors Year Title Exclusion group Notes 

Alderton et 
al[196] 

2020 Examining the relationship between 
urban liveability and gender-based 
violence: A systematic review 

Excess info Review examined alcohol outlet density as one of 10 considerations in relation to urban 
livability (i.e. not the sole fucus). Noted relationship between outlet density and gender-
based violence, though this largely fits with what is known from the current review. Most 
papers pre-date review timeframe (2015-2025) 

Baldwin et al[197] 2022 A systematic narrative review of the 
effects of alcohol supply reduction 
policies on children and adolescents 

Little / no relevant 
info 

Main interventions assessed were “minimum legal drinking age, price control, and trading 
restrictions, with the most common outcomes under evaluation being related to the 
physical health or offending behaviour of adolescents” with very little info re density 

Booth et al[198] 2024 The potential adverse effects of 
minors' exposure to alcohol-related 
stimuli via licenced venues: A narrative 
review 

Excess info Review considered a range of factors of which density was only one (also advertising and 
parental consumption). Of the 12 density related articles, most considered exposure to 
outlets etc, rather than consumption. Two consumption articles identified are included in 
in the current review anyway 

Burton et al[199] 2017 A rapid evidence review of the 
effectiveness and cost-effectiveness of 
alcohol control policies: an English 
perspective 

Excess info Considers density among a range of other policies/factors. Exclude because older and not 
specific to density 

Dagne et al[200] 2024 Scoping review of assessment tools for, 
magnitudes of and factors associated 
with problem drinking in population-
based studies 

Little / no relevant 
info 

Mentioned density as one of many contributing factors, but only discussed one article 
which has already been found for this review. In any case, that paper focused on ways of 
assessing drinking 

Fitterer et al[201] 2015 A review of existing studies reporting 
the negative effects of alcohol access 
and positive effects of alcohol control 
policies on interpersonal violence 

Excess info Although also identified in Review 1, suggest exclude from Review 2 because it is 
somewhat older, plus examines pricing/tax and trading hours as well as density. Density 
outcomes clearly delineated, but sources relatively more dated. 

Guindon et 
al[202] 

2025 The effectiveness 
and cost-effectiveness 
of population-level policies to reduce 
alcohol use: A systematic umbrella 
review 

Excess info This review of reviews considered a range of policies of which alcohol outlet density was 
just one. The reviews found by this review include some which pre-date current review i.e. 
pre-2015, and so the primary studies would be even older. It notes the Sherk et al (2018) 
as the most recent density specific review, which located in current review anyway, so 
including this would just duplicate/amplify existing information. 

Inlow[203] 2021 A comprehensive review of 
quantitative research on crime, the 
built environment, land use, and 
physical geography 

Excess info This is a narrative rather than systematic review which touches on alcohol outlet density 
among a range of other characteristics but doesn’t seek to do so exhaustively. Some of the 
papers mentioned are already included in the current review e.g. Quick et al - so this paper 
is unlikely to add new information 
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Authors Year Title Exclusion group Notes 

Kearns et al[204] 2015 The role of alcohol policies in 
preventing intimate partner violence: a 
review of the literature 

Excess info / dated Not for inclusion due to the age of this review which will be drawing on info from well 
before the date range of the current review 

Kondo et al[205] 2018 Neighborhood interventions to reduce 
violence 

Excess info / dated Although this review focused on experimental or quasi experimental studies (i.e. studies 
which actually examined change in neighborhood interventions), it covered various 
interventions with only a limited number about alcohol (and only some of these specific to 
density with others concerning trading days/hours) and several papers prior to the date 
range of the current review. Adds nothing different to the review 

Lippy & 
DeGue[206] 

2016 Exploring alcohol policy approaches to 
prevent sexual violence perpetration 

Excess info / dated Considers several policies e.g. pricing, marketing, etc. Has a reasonably well-developed 
section on outlet density (p. 33-34) though opens with a discussion of relationship 
between density and consumption before moving onto outcomes more specific to this 
review. When talking about density policy, gives quite a bit of space to privatisation (and 
implicitly its impact on density) – this is less relevant to Aust context. Many papers are 
quite dated 

Matthay et 
al[207] 

2025 Assessing links between alcohol 
exposure and firearm violence: A 
scoping review update 

Excess info Although this is a recent review, firearm violence is a less relevant outcome in the 
Australian context. 

Morreno et 
al[208] 

2025 Differential effects of alcohol policies 
across race/ethnicity and 
socioeconomic status 

Excess info This review looked at a range of policies relating to the financial, physical and temporal 
availability of alcohol (i.e. density was a subset). The 3 articles discussed in relation to this 
and socioeconomic disparities have all been located by the current review – therefore this 
would only repeat / amplify existing material. 

Quigg et al[209] 2020 Sexual violence and nightlife: A 
systematic literature review 

Excess info Discusses a range of individual level, relationship level and 
community/environment/society level factors associated with sexual violence, and 
identified outlet density as one of many factors the evidence suggests is associated with 
increased violence. The few papers cited to support this point are either already included 
in the current review, are outside the date range, or qualitative (i.e. outside the review 
parameters). The authors may have also drawn on the discussion sections of some papers 
rather than the primary findings e.g. Hewitt 

Siegfried & 
Parry[210] 

2019 Do alcohol control policies work? An 
umbrella review and quality 
assessment of systematic reviews of 
alcohol control interventions (2006 - 
2017) 

Excess info / dated This review covers a wide range of alcohol control interventions e.g. community 
mobilisation, drink driving, etc, and density is only one of the availability interventions 
considered. In relation to outlet density they conclude “reducing outlet density is possibly 
beneficial. The review requires updating with more recent studies and additional 
longitudinal primary research is required. Implementation of policies should undergo 
monitoring and evaluation”. It should be noted this is an umbrella review conducted in 
2017, of reviews as far back as 2006, so the primary studies drawn on could now be 
decades old. Overall, this paper doesn’t contribute anything new to the current review 
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Appendix 2 Data extraction form 

Field Data 

Study ID  

Author  

Year  

Title  

Article type Select one: Primary research / Review / Grey literature 

Country Select one: Australia / New Zealand / United States / UK / Canada / 

Other (specify) 

Sub-national region 

(e.g. state, city) 

 

Aim of study  

Study design Select one: Primary research study / Review / Grey literature / Other 

Approach Select one: 

o Longitudinal - change over time (i.e. time series / cohort / pre-post / 
panel) 

o Cross-sectional (i.e. individual outcomes) 
o Cross-sectional (i.e. aggregate / ecological outcomes) 
o Other (specify) 

Methods overview  

RQ1.  What is the research evidence for liquor outlet density in a particular 

suburb (or SA2, or equivalent) contributing to the incidence of crime 

and other social harms in that suburb and/or adjacent suburbs? 

Density measure [Include level of geography at which density measured & how] 

Main outcome 

measure(s) 

Select one: Crime & violence / Consumption / Health / Other (Specify) 

Specify main outcome measure(s): 

RQ1: Main finding(s): 

RQ2.  Which research (such as the ILGA-funded report of June 2024) 

distinguishes between density of different types of liquor outlets, such 

as hotels, clubs, and packaged liquor outlets? What conclusions can be 

drawn? 

Outlet type: 

(e.g. on/off premises, 

bars/restaurants, etc) 

Does the study examine density & outcomes by outlet type? Yes / No 

Specify outlet type measure(s): 

RQ2: Main finding(s): 

RQ3.  What is the relationship between locality characteristics, outlet density 

and harms? 

Locality 

characteristics: 

Does the study examine density & outcomes by locality characteristics? 

Yes / No 
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(e.g. rural/ regional/ 

metro, ethnicity, 

socioeconomic status) 

Specify locality characteristics measure(s): 

RQ3: Main finding(s): 

RQ4. What is the relationship between outlet characteristics, outlet density 

and harms? 

Outlet characteristics: 

(e.g. trading hours, 

proximity to other 

land uses, size of 

outlet, product range, 

volume sold) 

Does the study examine density & outcomes by other outlet 

characteristics? Yes / No 

Specify measure(s): 

RQ4: Main finding(s): 

Other comments? (e.g. study strengths and limitations) 

Quality Appraisal RQ5: Complete appropriate checklist below (and delete others) 
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Appendix 3 Quality appraisal checklist 

JBI cross-sectional studies (Y/N/U/NA) 

1. Were the criteria for inclusion in the sample clearly defined?   

2. Were the study subjects and the setting described in detail?   

3. Was the exposure measured in a valid and reliable way?   

4. Were objective, standard criteria used for measurement of the condition?  

5. Were confounding factors identified?  

6. Were strategies to deal with confounding factors stated?  

7. Were the outcomes measured in a valid and reliable way?  

8. Was appropriate statistical analysis used?   

JBI total items "Y" (number field)  

Any other comment re QA:  
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Appendix 4 Table of included papers 
Author Country Location Harm Density related aim or 

focus 
Design: 
outcome & 
temporality 

Outlet 
subtype 
assessed 

Key findings 

Acuna 2024[115] USA Los Angeles 
County California; 
Hawaii 

Consumption To assess the association 
of alcohol outlet density 
with self-reported alcohol 
intake 

Individual 

Cross-sectional 

Yes Los Angeles: No association; Hawaii: 
residing in higher density 
neighbourhood increased odds of 
consuming more than two drinks per 
day 59% (odds ratio [OR] = 1.59, 95% CI 
[1.29, 1.96]), same pattern by on and off 
premise 

Ahern 2015[131] USA New York City Consumption; 
Health 

To examine if alcohol 
outlet density and norms 
shape alcohol use disorder 

Individual 

Cross-sectional 

No Higher alcohol outlet density had 
substantial and statistically significant 
relations with alcohol use disorder 

Ahern 2016[98] USA New York City Consumption To examine how an upper 
limit on alcohol outlet 
density might alter binge 
drinking 

Individual 

Cross-sectional 

Modelled an 
upper limit on 
density* 

No Reducing outlet density to not more 
than 70 outlets per square mile would 
reduce binge drinking by 0.7% overall, 
and by approximately 2.4% in a subset 
of communities with currently higher 
levels of alcohol outlet density 

Amiri 2020[166] USA Spokane Regional 
Health District, 
Washington State 

Health To examine the association 
between opioid treatment 
program access, alcohol 
and cannabis outlets, and 
the number of missed 
methadone doses 

Individual 

Cross-sectional 

Yes Shorter distance from residence to the 
closest off-premise outlet associated 
with more missed doses of methadone 
during the third 90 days of treatment. 
No relationship between outcome and 
off-premise outlet density 

Auchincloss 
2022[116] 

USA Philadelphia, 
Pennsylvania 
(metropolitan area) 

Consumption To examine whether 
changes in density of 
neighbourhood off-
premise alcohol outlets 
affected consumption 

Individual 

Multiple time 
points 

Regulatory 
change* 

No Longitudinal analysis: relative to no 
change in outlets, exposure to more 
outlets was associated with 64% higher 
odds of drinking on more days pw (p < 
0.049) and 55% higher odds of 
consuming more drinks pw (p < 0.081) 
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Author Country Location Harm Density related aim or 
focus 

Design: 
outcome & 
temporality 

Outlet 
subtype 
assessed 

Key findings 

AIHW 2024[16] Australia Capital city areas Consumption To examine consumption 
in relation to distance to 
closest alcohol outlet 

Individual 

Cross-sectional 

Grey literature 

No People living within 250 m of alcohol 
outlets were more likely to report risky 
consumption and harms than those 
living further away 

Azar 2016[82] Australia New South Wales, 
Queensland, 
Victoria, Western 
Australia, Northern 
Territory  

Consumption To determine the 
association between 
density by outlet type and 
adolescent alcohol use by 
urban and regional/remote 
communities 

Individual 

Multiple time 
points 

Yes Higher densities of general, on- and off-
premises outlets immediate 
neighbourhood are related to increased 
likelihood of alcohol consumption 
among all adolescents. The density of 
licensed clubs is associated more 
strongly with drinking for urban than for 
regional adolescents 

Badland 
2016[22] 

Australia Victoria (urban 
areas) 

Health To ascertain which alcohol 
outlet density spatial 
measures relate to long-
term health outcomes, and 
by neighbourhood 
disadvantage 

Individual 

Cross-sectional 

Yes One or more off-licence premises 
available within 800 m of home was 
associated with poorer self-rated 
health. Increased per capita density of 
on-licence premises associated with 
being less likely to report poorer self-
rated health 

Berthelot 
2015[27] 

USA Arkansas, Little 
Rock 

Crime / 
violence 

To examine the 
relationship between 
alcohol availability and 
violent crime by off- and 
on-site establishments 

Ecological 

Cross-sectional 

Yes Off-site alcohol establishments 
(especially convenience stores) 
increase rates of violence, while on-site 
alcohol establishments do not 

Bingham 
2021[156] 

Australia Victoria, New 
South Wales, 
Queensland and 
South Australia 

Health To investigate associations 
between chlamydia in 
young people and local 
alcohol availability 

Individual 

Cross-sectional 

Yes No evidence of association between 
alcohol availability and chlamydia at the 
postcode level 

Booi 2022[157] South Africa Mamelodi Health To determine the spatial 
association between 
tuberculosis and alcohol 
outlets 

Individual 

Cross-sectional 

No The density of tuberculosis around 
alcohol outlets at all buffer distances 
was substantially higher than across the 
township as a whole 
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Author Country Location Harm Density related aim or 
focus 

Design: 
outcome & 
temporality 

Outlet 
subtype 
assessed 

Key findings 

Boshari 
2020[62] 

UK London Borough of 
Southwark 

Crime / 
violence 

To inform policy by 
determining whether 
diversification of the 
alcohol economy is 
desirable and to inform the 
licensing process and 
submission of public 
health evidence 

Ecological 

Multiple time 
points 

Yes Each licensed drinking establishment 
was associated with a 1.6% (95% CI 
0.7% to 2.6%; p=0.001) increase in ARV, 
respectively. 'Other' outlets had a 
protective effect and were associated 
with a 1.8% (95% CI 1.0% to 2.5%; 
p<0.001) decrease in ARV. 

Brenner 
2015[117] 

USA Six US sites: 
Forsyth County, 
NC; New York City, 
NY; Baltimore, MD; 
St Paul, MN; 
Chicago, IL; Los 
Angeles, CA. 

Consumption To examine association 
between neighbourhood 
socioeconomic status and 
alcohol outlet density, and 
by gender, race/ethnicity, 
and income 

Individual 

Multiple time 
points 

No For both men and women, an increase 
in the density of liquor stores per square 
mile was associated with a 7-11% 
increase in total weekly alcohol use 

Brenner 
2015[118] 

USA Six field sites in the 
US: Forsyth 
County, NC; New 
York City, NY; 
Baltimore, MD; St 
Paul, MN; Chicago, 
IL; Los Angeles, CA 

Consumption; 
Health 

To examine the 
relationships of alcohol 
outlet density by 
neighbourhood 
disadvantage with alcohol 
consumption by 
race/ethnicity and income 

Individual 

Cross-sectional 

No Drinking men living near high densities 
of alcohol outlets had 23-29% more 
weekly alcohol use than men in low 
density areas. Among women who 
drank, those living near a moderate 
density of alcohol outlets consumed 
approximately 40% less liquor each 
week than those in low density areas, 
but higher outlet densities were 
associated with more wine 
consumption (35-49%) 

Bushover 
2020[64] 

USA Pittsburg, 
Pennsylvania 

Crime / 
violence 

To examine associations 
between the built 
environment and violence 
perpetration among male 
youth 

Individual 

Cross-sectional 

No Alcohol and tobacco outlets were 
associated with slightly lower odds of 
reporting fighting. 

Caetano 
2021[44] 

USA California Crime / 
violence 

To examine trends and 
population-level correlates 

Ecological Yes Crime rates were positively related to 
total alcohol outlet density and percent 
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Author Country Location Harm Density related aim or 
focus 

Design: 
outcome & 
temporality 

Outlet 
subtype 
assessed 

Key findings 

of violent crime rates, 
including proximity to the 
U.S./Mexico border and 
alcohol outlet density.  

Multiple time 
points 

of outlets that are bars and pubs, but 
negatively related to off-premise sales. 
Alcohol outlet density, especially the 
percent of total outlets that are bars or 
pubs, is also associated with higher 
violent crime rates. For each 5% 
increase in bars and pubs, the violent 
crime rate rises by about 4%. 

Caetano 
2022[169] 

USA California Traffic 
accidents 

To examine alcohol-
involved motor vehicle 
crashes and alcohol outlet 
density 

Ecological 

Multiple time 
points 

Yes Total outlet density has a well-
supported positive association with 
total motor vehicle crashes only. 
Percent of bars and pubs and percent 
off-premises outlets are both positively 
associated with total and alcohol-
related MVCs 

Cameron 
2022[38] 

New 
Zealand 

Hamilton Crime / 
violence 

To measure whether the 
relationship between 
alcohol outlets and crime, 
controlling for retail 
density 

Ecological 

Cross-sectional 

Yes There is a positive relationship between 
the spatial distribution of alcohol 
outlets and the spatial distribution of 
crime even after controlling for non-
alcohol retail density 

Cameron 
2016[57] 

New 
Zealand 

North Island Crime / 
violence 

To examine the 
relationship between 
outlet density type and 
violence as measured by 
police activity 

Ecological 

Cross-sectional 

Yes Alcohol outlets were associated with an 
increase in violence. Bars and night 
clubs have larger effects than any other 
outlet type, regardless of their location  

Cameron 
2016[78] 

New 
Zealand 

North Island Crime / 
violence 

To explore the relationship 
between alcohol outlet 

density (by type of outlet) 
and property damage at 
the local level in New 
Zealand 

Ecological 

Multiple time 
points - 2006-
2011 

Yes Alcohol outlet density of all types has 
statistically significant and positive 
relationships with property damage 
events. These relationships do not show 
significant spatial variation 



 

 71 

OFFICIAL 

OFFICIAL 

Author Country Location Harm Density related aim or 
focus 

Design: 
outcome & 
temporality 

Outlet 
subtype 
assessed 

Key findings 

Cardoza 
2020[83] 

Brazil Curitiba, Parana 
State 

Consumption To investigate the 
association between 
adolescent alcohol use 
and neighbourhood 
availability of alcohol 
outlets  

Ecological 

Multiple time 
points - pooled 
data 2006-2011 

Yes Lower alcohol use was observed among 
adolescents from schools that were 
located 250m or more from alcohol 
outlets (OR = 0.29; 95%CI: 0.17; 0.48). 
The association between alcohol use 
and a higher number of on-premises 
alcohol outlets lost its significance in 
the adjusted model 

Carvalho 
2020[84] 

Brazil Belo Horizonte Consumption To investigate the 
association between the 
alcohol outlet density in 
residential areas and 
alcohol consumption 

Individual 

Cross-sectional 

Yes Multivariate analysis showed a 
significant association between current 
alcohol consumption and density of 
snack bars (PR = 1.13; 95%CI 1.03 - 
1.24), bars (PR = 1.21; 95CI% 1.05 - 
1.38), and restaurants (PR = 1.11; 
95%CI 1.02 - 1.21) 

Castillo-
Carniglia 
2019[43] 

USA New York, New 
York City 

Crime / 
violence 

To use modelling to 
estimate the association 
between closing alcohol 
outlets and population 
levels of drinking and 
violence 

Ecological / 
modelling 

Multiple time 
points 

Modelled outlet 
closure* 

No An agent-based model of targeted 
interventions aiming to close 
problematic outlets (those 
concentrating violence) produced no 
change in alcohol use prevalence or in 
violent victimisation and alcohol-
related homicides 

Cederbaum 
2015[119] 

USA Philadelphia, 
Pennsylvania 

Consumption To explore the influence of 
individual, family, and 
environment on alcohol 
use 

Individual 

Cross-sectional 

No Among mothers, younger age, along 
with neighbourhood factors of alcohol 
outlet density, race, and education were 
significantly associated with use. 
Among sons, older age and alcohol 
outlet density in the neighbourhood 
predicted use. 
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Chambers 
2024[138] 

New 
Zealand 

National Health To estimate the health 
impacts of key modelled 
alcohol interventions 
among Maori (indigenous 
peoples) and non-Maori in 
New Zealand (NZ). 

Ecological / 
modelling 

Multiple time 
points 

Modelled 
density 
reduction* 

No A reduction in alcohol outlet density 
from 63 to five outlets per 100 000 
population was estimated to result in 
218 000 (95% UI = 138 000-283 000) 
HALYs (i.e. health-adjusted life years) 
gained 

Colchero 
2022[99] 

Mexico National Consumption To estimate the 
association between 
density of alcohol outlets, 
price of alcoholic 
beverages, and binge 
drinking 

Individual 

Cross-sectional 

No Living in areas with a high density of 
alcohol-selling outlets was associated 
with a higher risk of binge drinking, at 
least once a year (Risk ratio [RR] 1.0, 
95% Confidence interval [CI]: 1.0,1.1) at 
least once a month (RR 1.3, 95% CI: 1.2, 
1.4) and weekly (RR 1.9, 95% CI: 1.6, 
2.2) 

Conde 
2020[140] 

Argentina City of Mar del 
Plata 

Health To assess the association 
of alcohol outlet density on 
alcohol-related injuries 

Individual 

Cross-sectional 

Yes Increasing density of on-premises 
outlets increased the odds of past year 
and lifetime alcohol-related injury. Only 
on-premise(and not off-premise) outlets 
associated with alcohol-related injury 

Conrow 
2015[187] 

USA Buffalo, New York Crime / 
violence 

To examine the spatio-
temporal relationship 
between on-premises 
alcohol outlet locations 
and crime 

Ecological 

Multiple time 
points 

Bars licensed 

No Local analyses revealed clustering 
between on-premise alcohol outlets 
and crimes at discrete space-time 
intervals 

Crandall 
2015[49] 

USA Chicago, Illinois Crime / 
violence 

To examine the association 
between proximity to a 
liquor-selling 
establishment and gun 
violence 

Ecological 

Multiple time 
points - pooled 
data 1999-2009 

Yes No association found between density 
and outcomes for the city overall. 
However, in identified risk locations, 
proximity to packaged liquor or taverns 
was associated with a much higher risk 
of gunshot wound 
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Cysek-Pawlak 
2025[81] 

Poland Lodz Crime / 
violence 

To investigate the 
relationship between 
urban form and crime 
incidents in public spaces 

Ecological 

Cross-sectional 

No Alcohol outlets show a statistically 
significant relationship with alcohol 
consumption: each additional alcohol-
selling point increases the expected 
count of alcohol penalties by 13.2% in 
the same urban block. This could be 
explained by the fact that penalties for 
alcohol consumption are issued by the 
city guard in the same blocks where the 
density of alcohol outlets is higher. 

de Vocht 
2016[141] 

UK England Crime / 
violence; 
Health 

To evaluate whether 
cumulative impact zones 
and their enforcement are 
associated with alcohol-
related hospital 
admissions 

Ecological 

Multiple time 
points 

Cumulative 
impact zones* 

No Local licensing policies appear to be 
associated with a reduction in alcohol-
related hospital admissions in areas 
with more intense licensing policies. 
(i.e. CIZ and declined new license) 

Deryol 2016[36] USA Cincinnati, Ohio  Crime / 
violence 

To illustrate the formation 
of hotspots and the effects 
of nodes, paths, and 
environmental backcloth 

Ecological 

Cross-sectional 

Yes As distance from the nearest carry-out 
liquor store and the nearest on-
premises drinking establishment 
increases, crime decreases. 
Conversely, proximity to these locations 
significantly increases expected crime 
counts 

DiMaggio 
2016[170] 

USA New York City Traffic 
accidents 

To quantify the role of 
alcohol outlets with 
pedestrian/ bicyclist injury 
in a dense urban 
environment 

Ecological 

Multiple time 
points 

No The presence of at least one alcohol 
outlet in a census tract increased the 
risk of a pedestrian or bicyclist being 
struck by a car by 47 % (incidence 
density ratio = 1.47, 95 % Credible 
Interval: 1.13, 1.91) 

Drawve 
2018[53] 

USA Little Rock, 
Arkansas 

Crime / 
violence 

To use modelling to 
identify risky place 
features that make certain 

Ecological 

Cross-sectional 

Yes Liquor stores were significant risk 
factors for aggravated assault 
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locations vulnerable for 
aggravated assault 

Donnelly 
2023[17] 

Australia New South Wales Crime / 
violence 

To investigate the 
relationship between 
liquor licence 
concentrations and 
assault rates in Local 
Government Areas (LGAs) 
in New South Wales 

Ecological 

Cross-sectional 

Grey literature 

Yes There is a relationship between the 
concentration of licensed premises in a 
particular area and levels of assault. 
However, there are differing patterns 
across various types of liquor licences 
and types of assault (i.e. DV and non-DV 
related assaults) 

Edwards 
2023[162] 

Sweden National Health To examine accessibility of 
alcohol outlets and risk of 
suicidal behaviour in young 
adults 

Individual 

Multiple time 
points - pooled 
data 2005-2013 

Yes Risk of suicide attempt was increased in 
some subsamples of individuals living 
in a neighbourhood with a bar or 
government alcohol outlet (odds ratios 
[ORs] = 1.05 to 1.15). Risk of suicide 
death was also higher among certain 
subsamples living in a neighbourhood 
with a government outlet (ORs = 1.47 to 
1.56), but lower for those living near a 
bar (ORs = 0.89 to 0.91). Significant 
results were driven by the male 
subsample. 

Eggins 2020[19] International NA Crime / 
violence, 
Consumption, 
Health 

To rapidly review the 
evidence for alcohol outlet 
density strategies in 
reducing alcohol-related 
harm in the night time 
economy 

Review Yes Higher alcohol outlet densities are 
generally associated with greater 
alcohol-related harms, although this 
conclusion is drawn from a large body 
of heterogeneous less rigorous quasi-
experimental evidence 

Erickson 
2015[26] 

USA Minneapolis, 
Minnesota 

Crime / 
violence 

To examine how 
neighbourhood attributes 
moderate associations 
between alcohol outlet 
density and crime 

Ecological 

Cross-sectional 

No The main effect for alcohol 
establishment density was positive and 
statistically significant for all of the 
crime outcomes except driving while 
intoxicated 
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Fairman 
2020[100] 

USA National Consumption To examine association 
between alcohol outlets by 
type and binge drinking by 
sociodemographic 
characteristics 

Individual 

Multiple time 
points 

Yes Neither neighbourhood disadvantage 
nor the number of liquor stores within 5 
km was associated with binge drinking 

Feng 2019[67] USA New York, New 
York City 

Crime / 
violence 

To analyse how alcohol 
outlet types influence the 
likelihood of aggravated 
assault and street robbery 

Ecological 

Cross-sectional 

Yes Spatial influence of crime risk differed 
across alcohol outlet types, with off-
premise grocery stores having the 
largest influence on the likelihood of 
both aggravated assault and street 
robbery and on-premise bars/taverns 
having a strong influence only on the 
likelihood of street robbery. It is clear 
not all alcohol outlet types are equally 
criminogenic across boroughs. 

Fitterer 2018[63] Canada Victoria, British 
Columbia 

Crime / 
violence 

To examine the influence 
of establishment patron 
capacity and spacing on 
crime 

Ecological 

Cross-sectional 

Yes Bars and pubs within block groups, and 
in neighbouring block groups, had a 
significant positive association (p < 
0.05) with the frequency of crime 
compared to other on-premises 
licences (e.g., restaurants, theatres, 
clubs, hotels), and off-premises liquor 
stores 

Forbes 
2024[142] 

Canada Ontario Health To examine association 
between alcohol 
availability and 100% 
alcohol-attributable 
emergency department 
visits 

Ecological 

Cross-sectional 

Yes Each additional off-premise alcohol 
outlet in a neighbourhood was 
associated with a 3% increased risk of 
alcohol-attributable ED visits in both 
men (RR = 1.03, 95%CrI: 1.02â€“1.04) 
and women (RR = 1.03, 95% CrI: 
1.02â€“1.04). Positive associations 
were also observed between on-
premise alcohol outlet density and 
alcohol-attributable ED visits, although 
effect sizes were small. A 
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disproportionately greater association 
with ED visits was observed with 
increasing alcohol outlet density in the 
lowest compared to higher SES 
neighbourhoods 

Foster 2020[120] Australia Perth, Western 
Australia 

Consumption To prevent alcohol-related 
harm by identifying a 
threshold of liquor 
licensing 

Individual 

Cross-sectional 

Yes This study found a significant 
relationship between liquor licences 
(i.e. a measure combining both on-and 
off-premise licence types) and higher 
levels of alcohol intake in a sample of 
22-year-olds. Adding a new licence to a 
local neighbourhood without any 
existing licences, would have a bigger 
impact on alcohol consumption in 
young adults than allowing a new 
licence in an area already saturated 
with licences. The saturation point 
occurred when there were 
approximately 10 licences within the 
1600m neighbourhood.  

Foster 2018[121] Australia Perth, Western 
Australia 

Consumption To test whether 'small' and 
'large' liquor stores are 
associated with alcohol 
consumption in young 
adults 

Individual 

Cross-sectional 

No The only statistically significant 
associations were for liquor stores (of 
any size) within 1600 m and between 
1601 and 5000 m of home. For every 
one standard deviation increase in 
liquor stores within 1600 m, average 
alcohol consumption increased by 1.12 
g/day (i.e., 0.1 standard drinks/day or 
0.8 standard drinks/week). The count of 
liquor stores of any size within 1600 m 
and 1601-5000 m of home were 
significantly associated with increased 
alcohol intake, whereas larger stores 
were not associated with alcohol intake. 
Young adults' alcohol consumption 
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appears to be impacted by liquor store 
density and convenience, rather than 
outlet size. 

Foster 2017[122] Australia Perth, Western 
Australia 

Consumption To test the associations 
between liquor licence 
categories and young adult 
alcohol consumption 

Individual 

Multiple time 
points 

Yes Longitudinal analyses showed that for 
each increase in liquor stores over time, 
alcohol consumption increased by 1.22 
g/day or 8% (p=0.030), and for each 
additional club licence, consumption 
increased by 0.90 g/day or 6% 
(p=0.007). [p. 17] 

Freisthler 
2023[178] 

USA Sacramento, 
California 

Child 
maltreatment 

To assess the relationship 
between alcohol use per 
capita and child abuse 

Ecological 

Multiple time 
points 

Yes Having one more off-premise alcohol 
outlet, on average, was related to more 
substantiations of child abuse and 
neglect by 13.5% and more total foster 
care entries by 10.5%. Importantly, 
these findings related to off-premise 
outlets 

Freisthler 
2015[179] 

USA California Child 
maltreatment 

To understand the 
influence of 
neighbourhood 
characteristics and 
processes on child 
physical abuse 

Individual 

Cross-sectional 

No Neither density of off- or on-premise 
density of alcohol outlets were related 
to use of physical abuse 

Freisthler 
2022[123] 

USA California (30 
cities) 

Consumption To examine the 
relationship between 
alcohol outlet density and 
parental alcohol use 

Individual 

Cross-sectional 

Yes Density of bars in residential 
neighbourhoods were related to more 
frequent drinking and higher continued 
volume. Density of bars and restaurants 
in destination nodes were related to 
drinking a higher continued volume of 
alcohol. Higher off-premise outlet 
density was related to a lower 
continued volume 
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Freisthler 
2016[180] 

USA California Child 
maltreatment 

To examine whether 
alcohol outlet density 
moderates the relationship 
between parental alcohol 
use and child physical 
abuse 

Individual 

Cross-sectional 

Yes Light and heavy drinkers living in areas 
with high densities of off-premise 
alcohol outlets were more likely to use 
physical abuse while moderate and ex-
drinkers living in zip codes with high 
densities of alcohol outlets use physical 
abuse less often. Parents living in areas 
with a higher proportion of bars used 
physical abuse less frequently. 

Friesen 
2022[101] 

Canada Ontario Consumption To evaluate the association 
between off-premise 
alcohol availability and 
alcohol use 

Ecological 

Multiple time 
points - pooled 
data 2000-2014 

Yes There was an overall positive 
association between alcohol availability 
and high-volume alcohol use but 
substantial variability in the association 
between cities, whereby some cities 
demonstrated a positive association 
(e.g., Toronto, Ottawa) and others 
demonstrated a negative association 
(e.g., Kingston, Windsor) 

Furr-Holden 
2019[137] 

USA Baltimore, 
Maryland 

Health To investigate the 
relationship between 
alcohol outlet density and 
life expectancy, by 
community violence and 
disadvantage 

Ecological 

Cross-sectional 

Yes There was a negative bivariate 
association between liquor store 
density and average life expectancy. 
Bars/taverns (i.e., on-premise) were not 
associated with average life expectancy. 

Giesbrecht 
2015[163] 

USA 14 US states: 
Alaska, Colorado, 
Georgia, Kentucky, 
Maryland, 
Massachusetts, 
New Jersey, New 
Mexico, North 
Carolina, 
Oklahoma, 
Oregon, South 

Health To analyse the relationship 
between alcohol outlet 
density and alcohol-
positive suicide 

Ecological 

Multiple time 
points - pooled 
data 2003-2011 

Yes The density of both on-and off-premises 
alcohol outlets in a county is associated 
positively with alcohol-related suicide, 
especially among American 
Indians/Alaska Natives 
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Carolina, Virginia 
and Wisconsin 

Gilmore 
2015[18] 

Australia Queensland, 
Western Australia 

Crime / 
violence 

To investigate the 
relationship between rates 
of violence, alcohol sales, 
and numbers of licensed 
outlets in two states 

Ecological 

Cross-sectional 

Grey literature 

Yes This study demonstrated significant 
associations between numbers of 
police reported assaults and numbers 
of hotels/nightclubs and restaurants for 
Qld and confirmed previously found 
associations for WA 

Gliwska 
2023[102] 

Poland Warsaw Consumption To assess the availability of 
alcohol products and 
drinking behaviour 

Individual 

Cross-sectional 

Yes There was a significant association 
between the availability of alcohol 
stores and the extent of alcohol use 
disorder. However, the strength of this 
effect was weak. 

Gmel 2016[8] International NA Crime / 
violence; 
Consumption 

To review evidence 
regarding alcohol outlet 
density and alcohol-
related outcomes 

Review Yes Despite overall evidence for an 
association between density and harm, 
there is little evidence on causal 
direction (i.e. whether demand leads to 
more supply or increased availability 
increases alcohol use and harm). When 
outlet types (e.g. bars, supermarkets) 
are analysed separately, studies are too 
methodologically diverse and partly 
contradictory to permit firm 
conclusions besides those pertaining to 
high outlet densities in areas such as 
entertainment districts. Outlet density 
commonly had little effect on 
individual-level alcohol use, and the few 
"natural experiments" on restricting 
densities showed little or no effect. 

Gohari 2021[85] Canada Ontario and 
Alberta 

Consumption To evaluate the impact of 
the new policy on alcohol 
use patterns of youth 

Individual Yes Youth are more likely to transition from 
abstinence to high-risk regular drinking, 
and high-risk regular drinkers are more 
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Multiple time 
points 

Privatisation* 

likely to maintain their behaviours in the 
jurisdictions exposed to the latest 
change in policy authorising grocery 
stores to sell alcohol. 

Goldstick 
2015[54] 

USA Flint, Michigan Crime / 
violence 

To examine the link 
between alcohol outlet 
density and assault rates 
by victim age, gender, and 
race 

Ecological 

Cross-sectional 

Yes Both types of alcohol outlets 
correspond to greater assault rates 
across all subsets of the population 
studied, with one exception: Juveniles 
incur a nonsignificant increase in risk 
associated with on-premises alcohol 
outlet density. Package alcohol outlets 
were found to confer greater relative risk 
than on-premises alcohol outlets. 

Gorman 
2018[48] 

USA Texas, Lubbock Crime / 
violence 

To examine the effect of 
introduction of a large 
number of off-premise 
alcohol outlets on violent 
crime 

Ecological 

Multiple time 
points 

Deregulation* 

Yes On-premise outlets had a small, 
significant positive association with 
violence within a given block group. A 
similar well-supported local effect for 
off-premise outlets was not found. 
However, the spatially lagged effect for 
off-sale premises was well-supported, 
indicating that greater densities of these 
outlets were related to greater rates of 
violent crime in adjacent areas. 

Gruenewald 
2022[66] 

USA Oakland, 
California 

Crime / 
violence 

To use the turnover in 
numbers of outlets over 
time on neighbourhood 
crime 

Ecological 

Multiple time 
points 

Bar opened / 
closed* 

Yes Bar, pub and restaurant openings 
appear to be related to increases in 
neighbourhood crime. However, 
although off-premises outlet densities 
were related to assaults, no well-
supported opening/closing effects were 
observed. 
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Haley 2023[60] USA New York, New 
York City 

Crime / 
violence 

To explore the association 
between on- and off-
premise alcohol outlet 
density and violent crime 

Ecological 

Multiple time 
points - pooled 
data 2014-2018 

Yes Each unit increase in on- and off-
premise alcohol density was associated 
with a significant increase in violent 
crime  

Han 2015[171] USA Lubbock, Texas Traffic 
accidents 

To examine the effects of 
the introduction of a large 
number of off-sale alcohol 
outlets on motor vehicle 
crashes 

Ecological 

Multiple time 
points – pre/post 

Deregulation* 

Yes The results of the analysis revealed 
some weak effects on total crashes, but 
no statistically significant effects were 
found for single vehicle nighttime 
crashes. 

Hetrick 
2024[164] 

New 
Zealand 

National Health To examine association 
between alcohol outlet 
proximity and hospital self-
harm presentations by 
young people 

Individual 

Cross-sectional 

Yes Analyses revealed an association 
between distance to nearest alcohol 
outlet and self-harm hospital 
presentation, indicating the odds of a 
self-harm hospital presentation 
significantly decreased as the distance 
from the nearest alcohol outlet 
increased. This finding was robust to 
changes in the measure of alcohol 
proximity and was evident for both on-
licence and off-licence alcohol outlets 

Hobbs 2020[37] New 
Zealand 

National Crime / 
violence; 
Consumption 

To investigate the 
relationship between 
alcohol outlets and 
hazardous drinking and 
crime 

Ecological 

Multiple time 
points - pooled 
data 

Yes Proximity to all outlet types were 
associated with increased incidence of 
crime. Proximity to all outlets was 
associated with hazardous drinking but 
it was only significant for on-licence 
outlets. 

Hobday 
2015[143] 

Australia Perth, Western 
Australia 

Health To test associations 
between alcohol-related 
injuries and alcohol sales 
and outlets 

Ecological 

Multiple time 
points 

Yes At postcode level, each additional on-
premises outlet with extended trading 
hours was associated with a 4.6% 
increase in night injuries and a 4.9% 
increase in weekend night injuries. An 
additional on-premises outlet with 
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standard trading hours was associated 
with a 0.6% increase in night injuries 
and 0.8% increase in weekend night 
injuries. Counts of off-premises outlets 
were associated negatively with 
alcohol-related injury, indicating a 3.9-
4.9% lower risk per additional outlet. 
However, the apparent protective effect 
associated with greater numbers of 
outlets was outweighed by the 
increased risk of injury associated with 
greater sales. 

Hobday 
2018[168] 

Australia Perth, Western 
Australia 

Traffic 
accidents 

To examine the effects of 
distance from alcohol 
outlets to motor vehicle 
crashes 

Ecological 

Multiple time 
points 

Yes Crashes with a higher number of on-
premise outlets in adjacent buffer zones 
were more likely to be alcohol-related 
than non-alcohol-related crashes. 
Larger numbers of on-premise outlets 
within certain distances from crashes 
were more likely to be associated with 
alcohol-related crashes. Results for 
associations with bottle shops were 
less clear. 

Hobday 
2016[144] 

Australia Perth, Western 
Australia 

Health To examine the effects of 
licensed outlets and sales 
on levels of alcohol-related 
injuries 

Ecological 

Multiple time 
points 

Yes In the Middle zone, an increase in sales 
per off-site outlet was significantly 
associated with an increase in alcohol-
related injuries. Counts of both on- and 
off-site outlets and mean sales per on-
site outlet were not significantly 
associated with alcohol-related injury. 
In the Outer zone, both higher counts of 
and sales per on-site outlets were 
significantly associated with an 
increase in alcohol-related injury. The 
Inner zone model indicated that counts 
of on-site outlets were significantly 
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associated with alcohol-related injury 
presentations to EDs. 

Hohl 2017[69] USA Philadelphia, 
Pennsylvania 

Crime / 
violence 

To determine relationships 
between exposures to 
drugs and alcohol and 
adolescent firearm 
homicide 

Individual 

Cross-sectional 

No Adolescents in neighbourhoods with 
high densities of alcohol outlets and 
moderate or high drug availability had 
increased odds of firearm homicide. 

Horsefield 
2023[188] 

UK England Crime / 
violence 

To explore the effect of 
alcohol availability and 
sales volume on violent 
crime 

Ecological 

Cross-sectional 

Yes Associations between alcohol outlets 
and violence varied spatially, for both 
on- and off-trade outlets and for 
different premise types, e.g. pubs and 
bars. Increased proximity to high-sales 
outlets was associated with an 
increased risk of violence in inner city 
contexts, where there is a concentration 
of night-life spaces. 

Huang 
2025[211] 

USA Detroit, Michigan Crime / 
violence 

To analyse the relationship 
between alcohol outlets 
and crime 

Ecological 

Multiple time 
points 

Yes Alcohol establishments situated away 
from Downtown Detroit, predominantly 
at the junctions of blocks, were mostly 
collocated with all types of crimes. 
Alcohol establishments in Downtown 
Detroit were much safer than other 
areas as time went by 

Jackson 
2016[86] 

New 
Zealand 

National Consumption To examine the association 
between neighbourhood 
types and adolescent 
alcohol use and harm 

Individual 

Cross-sectional 

Yes Compared to students residing in higher 
income, safe, and socially organised 
neighbourhoods, the frequency of binge 
drinking and high typical consumption 
was significantly higher in students 
residing in "high outlet density and 
economic deprivation" and "high 
deprivation, social disorganisation, and 
unsafe" areas 
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Jay 2020[51] USA Pennsylvania, 
Philadelphia 

Crime / 
violence 

To use satellite imagery 
and machine learning to 
examine the built 
environment and injury 

Ecological 

Cross-sectional 

Yes Beer stores within one block, and 
bar/restaurants on the same block, 
were associated with increased 
shootings risk. At two blocks away, beer 
stores and bar/restaurants were not 
associated with risk. 

Jiang 2023[15] Australia New South Wales Crime / 
Violence 

To investigate the 

association between 
alcohol outlet density and 
rates of domestic and non-
domestic assault in 

NSW 

Ecological 

Multiple time 
points - monthly 
2015-2019 

Grey literature 

Yes An increase in alcohol outlet density 
was associated with a significant 
increase in the rate of overall assault, 
alcohol-related domestic assault, and 
nondomestic assault in NSW, with 
differences noted by outlet type 

Johnson 
2020[145] 

USA New Orleans, 
Louisiana 

Health To examine alcohol outlet 
density and hospital 
admission for alcohol 
withdrawal syndrome 

Individual 

Cross-sectional 

Yes On-sale and off-sale outlet density and 
advertising density within one-half mile 
and one-quarter mile were associated 
with increased odds of admission for 
alcohol withdrawal syndrome 

Johnson 
2024[73] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To examine whether 
alcohol outlet density is 
associated with male-on-
female domestic violence 
(MFDV) 

Ecological 

Cross-sectional 

Yes Off-premise alcohol outlets are 
associated with MFDV, net of 
concentrated disadvantage, lack of 
health insurance, MFDV lag and total 
population. Additionally, off-premise 
alcohol outlet density in surrounding 
units of analysis is a significant 
predictor of MFDV. However, total and 
on-premise densities did not 
demonstrate a relationship with MFDV 

Karriker-Jaffe 
2021[132] 

USA National Health To examine off-premise 
alcohol availability and 
outcomes by family 

Individual 

Multiple time 
points 

No Low social control, in particular, greater 
density of off-premise alcohol outlets 
appears to exacerbate effects of a 
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history, social control and 
religious adherence 

family history of alcoholism on high-risk 
drinking 

Karriker-Jaffe 
2022[133] 

USA Mexican border 
region, Texas 

Health To assess neighbourhood 
stressors (violent 
victimisation, witnessing 
crime, alcohol/drug 
availability) by alcohol use 
disorder (AUD) 

Individual 

Cross-sectional 

Yes Neighbourhood alcohol availability (off- 
and on-premise) were not significantly 
associated with AUD symptoms 

Karriker-Jaffe 
2018[134] 

Sweden National Health To examine whether 
alcohol use disorder is 
predicted by 
neighbourhood alcohol 
availability 

Individual 

Multiple time 
points 

Yes In the fully-adjusted models, on-
premise outlets and off-premise 
government outlets both were 
associated with similar increases in 
AUD onset. 

Kendler 
2020[135] 

Sweden National Health To examine whether 
alcohol access moderates 
impacts of familial liability 
and marital status on 
alcohol use disorder 

Individual 

Multiple time 
points 

Yes Environments that provide easy access 
to alcohol augment the impact of a 
range of risk factors for AUD, especially 
familial vulnerability and the reduced 
social constraints associated with 
single, divorced, and widowed marital 
status 

Kerr 2018[124] USA Washington Consumption To examine the impact of 
liquor store privatisation 
on alcohol and 
consumption 

Individual 

Multiple time 
points 

Privatisation* 

Yes Survey-based analyses of alcohol use 
across Washington's spirits 
privatisation, beer tax reduction and 
marijuana legalisation found no change 
in alcohol volume, a reduction in spirits 
volume and a shift to more moderate 
drinking patterns. 

Kerr 2019[125] USA Washington Consumption To examine changes in 
spirits purchasing 
following liquor store 
privatisation 

Individual 

Multiple time 
points 

Privatisation* 

Yes No significant changes were found in 
these aspects of purchasing. However, 
subgroup analyses found that younger 
drinkers 18-29 reduced travel distance 
and increased purchase frequency 
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while drinkers aged 50 and older 
travelled further. 

Khaleel 
2019[72] 

USA Kentucky Crime / 
violence 

To determine whether 
homicides tend to cluster 
spatially in relation to wet 
and dry counties 

Ecological 

Multiple time 
points - pooled 
data 2005-2012 

No Residence in wet counties was 
associated with a statistically 
insignificant increase in the unadjusted 
odds ratio (OR) of alcohol-related 
homicide victimisation (OR=1.20, 95% 
CI=0.81-1.77) as well as the adjusted 
odds (aOR=1.33, 95% CI=0.83-2.12). 

Khamis 
2022[10] 

International NA Consumption To conduct a systematic 
review to reveal the factors 
associated with alcohol 
consumption 

Review No Of the 12 studies which examined 
physical exposure / access, 11 
identified a positive relationship with 
consumption - see Table 1 

Koyama 
2019[20] 

Japan National Child 
maltreatment 

To examine the impact of 
off-premises alcohol outlet 
density on child 
maltreatment 

Ecological 

Multiple time 
points 

No The association between alcohol outlet 
density and total cases of child 
maltreatment was not observed 
(coefficient = 0.98, 95% confidence 
interval: 6.30, 8.25). However, alcohol 
outlet density was shown to be 
positively associated with neglect 
(coefficient = 3.08, 95% confidence 
interval: 0.54, 5.62). 

Lamb 2017[103] Australia Victoria Consumption; 
Health 

To examine associations 
between alcohol outlet 
access and alcohol intake 
and risk of depression 
among women 

Individual 

Cross-sectional 

Yes Odds of consumption within short-term 
harm guidelines decreased with 
increasing access within 3 km, 
irrespective of outlet type. Typically, 
there was no evidence to support 
associations between access and 
consumption above long-term harm 
guidelines (>2 drinks on any day) unless 
considering frequency of consumption 
at this level. Although there was no 
evidence of an association between any 
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of the alcohol outlet access measures 
and depressive symptoms score, odds 
of being at risk of depression decreased 
with increasing access within 3 km 

Lardier 2021[55] USA Northeastern city 
(unidentified) 

Crime / 
violence 

To investigate the 
relationships between 
alcohol outlet density and 
aggravated assault rates 

Ecological 

Cross-sectional 

Yes On and off premise alcohol outlet 
density was positively associated with 
aggravated assault rates. 

Lardier 
2020[189] 

USA Paterson, New 
Jersey 

Crime / 
violence 

To investigate association 
of violent crimes and 
sociodemographic factors, 
alcohol selling facilities, 
and abandoned properties 

Ecological 

Cross-sectional 

No Alcohol selling establishments directly 
influenced assaultive violence 
occurrences. Abandoned properties 
count was also found to significantly 
predict violent occurrences. 

Laslett 
2022[177] 

Australia Western Australia Child 
maltreatment 

To investigate association 
of child maltreatment, 
licensed outlets, and 
alcohol sales volumes 

Ecological 

Multiple time 
points 

Alcohol 
restrictions 

Yes Local government alcohol restrictions 
predicted reduced child abuse and 
neglect. Findings that increases in off-
trade outlets predicted a decreased risk 
of child maltreatment at a local level are 
seemingly at odds with these findings, 
but outlet density may be acting as a 
measure of less disorganisation. 

Lazo 2025[146] USA Six cities in the US: 
Baltimore, MD, 
Chicago Il; Forsyth 
County, NC; Los 
Angeles, CA; New 
York, NY; St. Paul, 
MN 

Health To characterise spatio-
temporal associations 
between built environment 
and subclinical liver 
disease 

Individual 

Multiple time 
points 

Yes A higher number of bars and liquor 
stores were associated with lower liver 
attenuation (indicative of more hepatic 
steatosis), and in contrast, greater 
availability of healthy food stores and 
physical activity facilities were 
associated with higher liver attenuation 
(indicative of better/lower hepatic 
steatosis). 

Leslie 2015[104] South Africa Rural northeast 
South Africa 

Consumption; 
Health 

To examine the 
relationship of community 

Individual No Alcohol outlet density was not 
associated with prevalence of heavy 
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social and physical 
environmental factors with 
alcohol consumption 

Cross-sectional drinking; however, higher outlet density 
was associated with increased risk of 
potential problem drinking. The 
estimated prevalence of potential 
problem drinking was 27.6% under high 
alcohol outlet density and 18.4% under 
low density. 

Leung 2019[126] Canada Toronto Consumption To examine the effects of 
area-level socioeconomic 
characteristics, alcohol 
availability and built 
environment on alcohol 
expenditures 

Ecological 

Cross-sectional 

Yes The density of primary drinking 
restaurants and lagged primary drinking 
restaurants were also both positively 
associated with alcohol expenditures, 
as one-unit increases resulted in 0.06% 
and 0.73% increases in expenditure 
respectively. 

Levine 2017[172] USA Houston, Texas Traffic 
accidents 

To examine the 
relationship between late 
night alcohol outlets and 
late-night alcohol-related 
motor vehicle crashes 

Ecological 

Cross-sectional 

No A positive exponential relationship 
between late night alcohol-related 
crashes and the number of late night 
bars and bar clusters, and a negative 
exponential relationship to distance to 
the nearest late-night bar controlling for 
the type of road segment (freeway, 
principal arterial, minor arterial).  

Li 2022[127] India Andhra Pradesh  Consumption To examine the 
relationship between 
alcohol accessibility and 
consumption and 
cardiovascular risk 

Individual 

Cross-sectional 

No Greater distance to the nearest alcohol 
outlet was associated with a lower daily 
alcohol intake, waist circumference and 
blood pressure. Higher density of 
alcohol outlets within 400 m buffering 
area was associated with higher waist 
circumference and blood pressure. 
There was no link found between 
alcohol outlets within 1,600 m buffering 
zone and daily alcohol intake and 
cardiovascular risk factors. 
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Lightowlers 
2023[186] 

UK England - national Crime / 
violence 

To explore the impact of 
area-level alcohol 
availability on violent 
crime 

Ecological 

Multiple time 
points 

Yes On-licence availability, in the form of 
pubs, bars and nightclubs, explained 
variability in recorded violent crime 
more so when compared with off-
licence availability. A positive 
interaction effect between alcohol 
availability (in the form of on-licensed 
premises) and deprivation showed how 
deprivation amplified the impact of 
alcohol availability, with more deprived 
areas having a stronger impact of on-
licence availability on violent crime. 

Lipton 2018[173] USA California Traffic 
accidents 

To examine spatial 
relationships between 
drinking places and crash 
locations 

Ecological 

Multiple time 
points 

Yes Overall, a 10% increase in all outlets 
was related to 2.8% more injury crashes 
(CI = 2.3, 3.3) and 2.5% more "had been 
drinking" crashes (CI = 1.7, 3.3). A 10% 
increase in bars was related to 1.4% 
more crashes, 4.3% more "had been 
drinking" crashes, and 10.3% more 
single vehicle nighttime crashes. 

Maheswaran 
2018[147] 

UK England - national Health To investigate the 
relationship between on-
trade and off-trade outlets 
and hospital admission 
rates 

Ecological 

Multiple time 
points 

Yes In England, higher densities of several 
categories of alcohol outlets appear to 
be associated with higher hospital 
admission rates for conditions wholly 
attributable to alcohol consumption 

Mair 2020[128] USA East Bay, California Consumption; 
Health 

To examine impacts of off-
premise alcohol outlet 
density on alcohol use and 
alcohol use disorders 

Individual 

Cross-sectional 

No Study participants living in high-density 
off-premise alcohol outlet sites drank 
less frequently but did not differ in 
terms of either AUDIT scores or heavy 
drinking from participants living in low-
density sites. 
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Marco 2017[21] Spain Valencia Crime / 
violence; 
Consumption 

To examine the influence 
of alcohol outlet density on 
alcohol-related police 
calls-for-service 

Ecological 

Multiple time 
points 

Yes Restaurant and cafe density was 
negatively associated with alcohol-
related police calls-for-service, while 
bar density was positively associated 
with alcohol-related calls-for-service 

Martin 2019[87] UK Scotland Consumption To examine the 
relationship between 
neighbourhood social 
environmental 
characteristics and 
drinking outcomes among 
adolescents 

Individual 

Cross-sectional 

Yes There was no apparent significant 
relationship between drinking 
outcomes and density 

Martin-Turrero 
2024[11] 

International NA Consumption To review the associations 
between availability of 
alcohol outlets and 
drinking outcomes in 
adolescents 

Review Yes Just over half the studies in this review 
demonstrate a positive association 
between alcohol availability and 
adolescent alcohol consumption with 
no negative associations reported. 
Positive associations between alcohol 
outlet density and drinking were 
described regardless of the type and 
size (e.g., 200m vs 5000m buffer or 
small vs medium/large administrative 
areas) of the geographic unit of analysis. 

Martins 
2020[88] 

Brazil Belo Horizonte, 
Minas Gerais State 

Consumption To evaluate the prevalence 
of binge drinking in 
adolescents and alcohol 
outlets density around 
schools 

Individual 

Cross-sectional 

No Our study concluded that binge drinking 
among adolescents was associated 
with density of alcohol outlets around 
the schools and mother's alcohol 
consumption. 

Mburu 2023[39] Kenya Juja Sub-County Crime / 
violence 

To investigate the linkage 
between land use and 
alcohol outlet density and 
crime 

Ecological 

Multiple time 
points 

Yes While on-premise alcohol outlet density 
did demonstrate the highest positive 
coefficient with crime, this relationship 
was not statistically significant. This 
infers that while on-premise alcohol 
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outlet density may explain crime in 
areas where such establishments are 
dense, with high crime rates, they may 
not explain crime in other areas of the 
sub-county that equally recorded high-
density crime rates. 

Moline 
2025[129] 

USA Chicago Consumption To assess neighbourhood 
alcohol availability, 
disadvantage, and disorder 
by alcohol use among 
Black sexual minority men 

Individual 

Cross-sectional 

Yes Greater exposure to alcohol availability, 
whether on-premise (RR=0.99; CI, 0.96–
1.02) or off-premise alcohol outlet 
density (RR=0.94; CI, 0.77–1.16), was 
not associated with alcohol use. 

Morrison 
2015[56] 

USA California Crime / 
violence 

To assess relationships 
between barroom and 
neighbourhood 
characteristics and police-
reported assaults 

Ecological 

Cross-sectional 

No Bars with greater median distance to 
the 5 nearest bars (i.e. in areas with 
lower bar density) and bars in areas with 
lower population density had fewer bar-
area assaults, and bars located on 
street segments with more physical 
disorder had more bar-area assaults 

Morrison 
2016[25] 

Australia Victoria/ 
Melbourne 

Traffic 
accidents 

To examine spatial 
relationships between 
alcohol outlet density and 
the incidence of alcohol-
related crashes 

Ecological 

Cross-sectional 

Yes Increased bar density of 10 outlets/km2 
within local SA1 units was unrelated to 
the rate of alcohol-related crashes. In 
contrast, an increase of 10 bars/km2 in 
adjacent SA1 units was associated with 
a well-supported increased rate of 
alcohol-related crashes. Relationships 
for restaurants were not supported, but 
10 additional off-premise outlets/km2 in 
local SA1 units was associated with a 
decreased rate of alcohol-related 
crashes. 

Morrison 
2016[148] 

Australia Melbourne, 
Victoria 

Health To investigate intentional 
and unintentional injuries 
by density of off-premises 

Ecological 

Cross-sectional 

No Off-premises outlet density was 
positively related to both intentional 
and unintentional injuries. After 



 

 92 

OFFICIAL 

OFFICIAL 

Author Country Location Harm Density related aim or 
focus 

Design: 
outcome & 
temporality 

Outlet 
subtype 
assessed 

Key findings 

alcohol outlets and chain 
outlets 

disaggregation by outlet characteristics, 
chain outlet density was also related to 
both intentional and unintentional 
injuries. We found that intentional and 
unintentional injuries were more 
common in areas with greater 
concentrations of off-premises outlets. 

Morrison 
2019[89] 

USA San Francisco Consumption To compare adolescents' 
exposure to alcohol outlets 
and alcohol consumption 

Individual 

Cross-sectional 

Yes In general, exposure to bars and 
restaurants contributed most 
substantially to the association 
between all alcohol outlets and alcohol 
consumption. Effect sizes were 
strongest for exposure to bars using 
activity path-based measures 

Morrison 
2019[90] 

USA San Francisco Bay 
Area 

Consumption To examine relationships 
between adolescents' 
exposure to alcohol outlets 
and alcohol consumption 

Individual 

Multiple time 
points 

Yes Exposure to bars and off-premise 
outlets near home was positively 
associated with accessing alcohol from 
peers aged < 21, and in turn, accessing 
alcohol from peers aged < 21 was 
positively associated with alcohol 
consumption. There was no direct 
association between exposure to 
alcohol outlets near home or away from 
home and alcohol consumption. 

Morrison 
2017[28] 

USA Philadelphia, 
Pennsylvania 

Crime / 
violence 

To estimate individuals' 
risk of being assaulted 
relative to their momentary 
proximity to alcohol 
outlets 

Ecological 

Cross-sectional 

Yes Individuals in areas with greater 
densities of bars and restaurants and 
beer stores appear to be at increased 
risk for non-gun assault at times when 
these outlets are likely to be patronised 
most heavily. 

Myran 2019[149] Canada Ontario Health To investigate association 
between alcohol 
availability and alcohol-

Ecological No Increased hours of operation and 
numbers of alcohol outlets within an 
area were positively associated with 
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attributable ED visits 
following deregulation 

Multiple time 
points 

Deregulation* 

higher rates of alcohol-attributable ED 
visits. The increase in ED visits 
attributable to alcohol was 6% in areas 
that introduced alcohol sales in grocery 
stores following deregulation compared 
with those that did not. Deregulation of 
alcohol sales in Ontario, Canada in 
2015 was associated with increased 
emergency department visits 
attributable to alcohol 

Myran 2024[150] Canada Ontario Health To examine association 
between alcohol retail 
access and alcohol use 
and related harms 

Ecological 

Multiple time 
points 

No After adjustment, rates of ED visits were 
39% higher and rates of outpatient visits 
were 49% higher in the highest versus 
lowest decile of alcohol access. 

Nesoff 
2018[174] 

USA Baltimore, 
Maryland 

Traffic 
accidents 

To compare the pedestrian 
injury rate around alcohol 
outlets to the rate around 
other retail outlets 

Ecological 

Cross-sectional 

Yes Each additional off-premise alcohol 
outlet was associated with a 12.3% 
increase in the rate of neighbourhood 
pedestrian injury.  
On-premise alcohol outlets were not 
significant predictors of neighbourhood 
pedestrian injury rate 

Nesoff 
2019[175] 

USA Baltimore City, 
Maryland 

Traffic 
accidents 

To investigate the 
contribution of 
neighbourhood disorder 
around alcohol outlets to 
pedestrian injury risk 

Ecological 

Cross-sectional 

No Each one-unit increase in the number of 
alcohol outlets was associated with a 
14.2% increase in the risk ratio of 
neighbourhood pedestrian injury, 
adjusting for traffic volume, pedestrian 
volume, population density, per cent of 
vacant lots and median household 
income. The attributable risk was 10.4% 
(95% CI 7.7 to 12.7) or 88 extra injuries. 

Norström 
2025[40] 

Sweden National Crime / 
violence 

To estimate the 
association between bar 
density and nighttime 

Ecological No Findings suggested that a 10% increase 
in bar density would result in a 0.46% (p 
= 0.001) increase in nighttime police 
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emergency calls to the 
police 

Multiple time 
points 

calls. There was a marked gradient in 
the bar effect across SES areas; in high-
SES areas the effect was not significant, 
while the effect was twice as strong in 
the low-SES areas as in mid-SES areas. 
The researchers also found that the 
lower the status of the SES area, the 
higher the prevalence of heavy episode 
drinking (HED). 

Ohurira 
2023[74] 

Uganda Rural Southwest Crime / 
violence 

To investigate association 
between proximity to 
alcohol, alcohol 
consumption and intimate 
partner violence (IPV) 

Individual 

Cross-sectional 

No There was a dose-response relationship 
between alcohol consumption and IPV. 
Proximity to alcohol selling points was 
independently associated with IPV. 

Parker 2017[77] USA Maryland Crime / 
violence 

To examine the association 
between alcohol outlet 

density around high 
schools and teen dating 
violence (TDV) 
victimisation among 
adolescents 

Individual 

Cross-sectional 

Yes Greater alcohol outlet density was 
associated with decreased TDV 

victimisation for males, however, it was 
nonsignificant for females 

Pear 2023[165] USA California Health To quantify the relationship 
between firearm and 
alcohol availability and risk 
of firearm self-harm 

Individual 

Multiple time 
points - pooled 
data 2005-2015 

Yes Alcohol outlet densities were not 
associated with firearm self-harm. 
Bar/pub density was associated with 
slightly increased risk 

Pear 2023[50] USA California Crime / 
violence 

To investigate effects of 
community firearm dealer 
and alcohol outlet 
densities on individual 
firearm assault injury 

Individual 

Multiple time 
points - pooled 
data 2005-2015 

Yes There were modest positive 
associations between off-premises 
alcohol outlet density, but not bar/pub 
density, and assault 
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Phillips 
2023[105] 

USA National Consumption To assess associations 
between alcohol 
availability, consumption, 
drinking to drunkenness, 
and negative drinking 
consequences by 
depressive symptoms 

Individual 

Multiple time 
points - pooled 
data – 3 waves 
2005-2015 

Yes The only statistically significant 
association observed was between off-
premise density and volume consumed 
(rate ratio = 1.3, 95% confidence 
interval = 1.0, 1.7). 

Phillips 
2021[151] 

USA Washington State, 
with comparison to 
Oregon 

Health To examine impact of 
liquor store privatisation 
on hospitalisations for 
alcohol-related disorders 
and accidental injuries 

Individual 

Multiple time 
points 

Deregulation* 

No Implementing Washington's Initiative 
1183 (privatising liquor sales) appears 
to have been associated with a 
significant increase in the rate of 
accidental injury hospitalisations in 
urban counties in that state but does 
not appear to be significantly 
associated with changes in the rate of 
hospitalisations specifically for alcohol-
related disorders within 2.5 years 

Puigcorbe 
2020[185] 

Spain Barcelona Tourism 
pressure 

To explore association 
between high tourism 
pressure and alcohol-
related elements in the 
urban environment 

Ecological 

Cross-sectional 

Yes Census tracts with the highest tourism 
pressure had 2.5 (95% CI: 1.85-3.38) 
times more outlets.  There is a strong 
association between tourism pressure 
and alcohol exposure in the city of 
Barcelona. 

Quick 2017[35] Canada Waterloo, Ontario Crime / 
violence 

To analyse association 
between alcohol outlets 
and reported violent crime 

Ecological 

Cross-sectional 

Yes Results show that both on- and off-
premise alcohol outlets are positively 
associated with reported violent crime 
after accounting for socioeconomic 
characteristics 

Ransome 
2019[184] 

USA New York City AHTO To investigate whether 
alcohol outlet density is 
linked to alcohol-related 
complaints 

Ecological 

Multiple time 
points - pooled 
data 2010-2015 

Yes On-premises alcohol outlet density was 
associated with a lower risk of 
complaints at clubs, bars, and 
restaurants, perhaps because of the 
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higher probability of regulation within 
those places. 

Ray 2016[152] Canada Peel, Ontario Health To explore association 
between on-premise 
alcohol establishments 
and ambulance calls 

Individual 

Multiple time 
points - 2005-
2014 

No There was a curvilinear relation 
between alcohol outlet density and 
ambulance calls, especially for trauma, 
rising from 45.3 per 1000 in areas with 
no outlets to 381.0 per 1000 in decile 10 

Raza 2023[136] Sweden National Health To examine longitudinal 
associations of living and 
working in proximity to 
alcohol outlets with 
problem drinking 

Individual 

Multiple time 
points 

Change in 
proximity to 
outlets over 
time* 

Yes Decreased distance from home to a 
liquor outlet (vs. remained unchanged) 
was associated with higher likelihood of 
problem drinking. A protective 
association for problem drinking was 
observed when distance from home to a 
beer outlet increased (vs. remained 
unchanged). Decreased (vs. remained 
unchanged) distance from work to a bar 
was associated with higher likelihood of 
problem drinking. Likelihood of problem 
drinking increased per 1-km decrease in 
distance from home to liquor outlets. 

Reidy 2021[61] USA Rhode Island Crime / 
violence 

To identify community-
level risk and protective 
correlates of multiple 
forms of violent crime 

Ecological 

Cross-sectional 

No The number of alcohol outlets was 
generally unrelated to violent crime. The 
authors caution these findings must be 
interpreted with great caution given 
nature of the research design. 

Rhew 2018[106] USA Washington State Consumption To examine whether 
socioeconomic 
deprivation and alcohol 
outlet density are 
associated with hazardous 
drinking 

Individual 

Cross-sectional 

No This study found no within-pair 
association between outlet density and 
hazardous drinking. Hazardous drinking 
or disordered use may not be as 
sensitive to alcohol outlet density as 
other alcohol-related outcomes. 
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Richardson 
2015[153] 

UK Scotland Health To examine alcohol outlet 
availability and alcohol-
related health outcomes 

Ecological 

Multiple time 
points - pooled 
data 2000-2009 

Yes Alcohol-related hospitalisations and 
deaths were significantly higher in 
neighbourhoods with higher outlet 
densities, and off-sales outlets were 
more important than on-sales outlets. 

Rodrigues 
2022[75] 

Canada Island of Montreal, 
Quebec 

Crime / 
violence 

To evaluate associations 
between neighbourhood 
characteristics and dating 
violence 

Individual 

Cross-sectional 

Yes For boys, off-premises alcohol outlet 
density (500 m) is associated with an 
increase in perpetrating psychological 
DV. Correlations for density of off-
premises alcohol outlets between the 
buffer of 500 m, 750 m, and 1000 m 
were strong, but the effect of this 
characteristic on DV is only observed for 
the 500 m buffer, suggesting that the 
density of these retails in the immediate 
neighbourhood may have a more 
significant influence on consumption.  

Rosenberg 
2015[158] 

South Africa Rural Agincourt 
district 

Health To explore association 
between alcohol outlet 
accessibility and sexual 
risk among adolescents 

Individual 

Cross-sectional 

No An increase of 1 alcohol outlet per 
village was associated with an 11% 
increase in the odds of HSV-2 infection  

Rossheim 
2018[159] 

USA Texas Health To examine associations 
between retail alcohol 
licenses and number of 
newly diagnosed HIV and 
STI cases 

Ecological 

Multiple time 
points 

Yes Each additional on-premise (e.g., bar 
and restaurant) alcohol license per 
10,000 population in a county was 
associated with a 1.5% increase (95% 
CI: 0.4%, 2.6%) in the rate of HIV and a 
2.4% increase (95% CI: 1.9%, 3.0%) in 
the rate of bacterial STIs. In contrast, 
number of off-premise licenses (e.g., 
take-out stores) was inversely 
associated with the incidence of STI and 
HIV, although the association with HIV 
was not statistically significant.  
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Rossheim 
2015[160] 

USA National (350 
cities) 

Health To examine associations 
between alcohol outlets 
and HIV prevalence 

Ecological 

Cross-sectional 

Yes Number of on-premise alcohol outlets 
within a ZIP code was associated with 
greater HIV prevalence. In this sample, 
the presence of one additional on-
premise outlet in a ZIP code was 
associated with a 1.5% increase in the 
HIV prevalence rate in that location. In 
contrast, more beer, wine, and liquor 
stores and gas stations with 
convenience stores were associated 
with lower HIV rates (RR = 0.981 and 
0.990, respectively) 

Rossheim 
2016[161] 

USA National Health To examine associations 
between on- and off-
premise alcohol retail 
outlets and HIV prevalence 

Ecological 

Cross-sectional 

Yes When we adjusted for potential 
confounders, number of on-premise 
alcohol outlets within a county was 
positively associated with HIV 
prevalence, whereas off-premise 
alcohol outlets were negatively 
associated with HIV prevalence. 

Rowland 
2016[91] 

Australia Victoria Consumption To examine alcohol outlet 
density/proximity and 
increased adolescent 
consumption in the next 
year 

Individual 

Multiple time 
points 

Change in 
density between 
wave 1 & 2* 

Yes A positive association between overall 
density and underage drinking was 
identified; however, no association was 
found for the model examining each of 
the densities separately. 

Rowland 
2015[92] 

Australia Victoria Consumption To examine whether outlet 
density was associated 
with increased purchasing 
of alcohol by adolescents 

Individual 

Cross-sectional 

Yes All models identified that an increase in 
the density of alcohol outlets was 
associated with an increase in the risk 
of an adolescent purchasing alcohol. 
Increases in club density (OR 1.22) and 
package density (OR 1.12) were 
associated with the greatest increase in 
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risk of an adolescent purchasing 
alcohol. 

Rowland 
2017[93] 

Australia Western Australia, 
Queensland, 
Victoria 

Consumption To estimate the extent to 
which adolescents that 
appeared underage were 
able to purchase packaged 
alcohol 

Individual 

Cross-sectional 

Yes General density and on-premise density 
were the only density variables 
associated with the probability of being 
sold alcohol. On-premise density was 
associated with reduced odds of 
purchase and package density with 
increased odds. Odds of purchase were 
higher at independent stores than at 
chain stores. 

Scott 2022[23] Australia Victoria Crime / 
violence 

To explore associations 
between alcohol outlets 
and family and intimate 
partner violence via 
paramedic records 

Ecological 

Cross-sectional 

Yes Greater access to alcohol outlets in 
Victoria was significantly associated 
with increased family violence-related 
ambulance attendances. The 
association between alcohol outlets 
and family violence depended on the 
type of license, and the role of the 
patient as a perpetrator or victim. On-
premise (late night) and restaurant 
outlets showed the strongest 
associations. 

Seabrook 
2018[155] 

Canada London, Ontario Health To examine the 
relationship between 
proximity and density of 
alcohol outlets and risk for 
low birth weight 

Individual 

Cross-sectional 

No Alcohol outlet gravity increased the 
odds that mothers drank alcohol during 
pregnancy (OR 1.05; 95% CI: 1.02, 
1.07), although the association was 
weak. Alcohol outlet gravity did not 
increase the likelihood of a low birth 
weight or pre-term birth infant. 

Seid 2018[107] Denmark National Consumption; 
Health 

To examine association 
between residential 
distance to an alcohol 

Individual 

Cross-sectional 

Yes Among women it was found that those 
living closer to alcohol outlets were 
more likely to report alcohol-related 
harm (p < 0.05). This was not true for 
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outlet with alcohol 
consumption and harm 

men. No association was found 
between distances to outlets and 
alcohol consumption (volume of 
drinking and risky single occasion 
drinking) 

Sersli 2024[108] Canada British Columbia 
and Quebec 

Consumption To assess the associations 
between alcohol 
availability and heavy 
episode drinking (HED) 
among young people 

Individual 

Multiple time 
points 2015-
2019 

Yes The associations between availability 
and heavy episodic drinking differed by 
province and availability measure. In 
British Columbia, offsite and onsite 
accessibility was inversely associated 
with HED. For example, living in 
neighbourhoods with medium alcohol 
accessibility (as compared to low) was 
significantly associated with reduced 
odds of HED. In Quebec, offsite 
availability was positively associated 
with HED (although not statistically 
significant) while no clear trend was 
seen for onsite availability. 

Shakory 
2025[12] 

International NA Various To review the impacts of 
policies regulating the 
spatial availability of off-
premises alcohol on 
consumption and harms 

Review Yes The impact of policy changes in spatial 
alcohol availability depends on the 
policy details and retail outlet types 

Sherk 2018[9] International NA Consumption To review and meta-
analyse evidence regarding 
regulation of take-away 
alcohol availability and per 
capita consumption 

Review Yes The results of this study suggest that 
decreasing the physical availability of 
take-away alcohol will decrease per 
capita consumption. As decreasing per 
capita consumption has been shown to 
reduce alcohol-related harm, restricting 
the physical availability of take-away 
alcohol would be expected to result in 
improvements to public health. 
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Shi 2017[154] USA South Carolina Health To examine the rate of 
acute pancreatitis 
hospitalisations by liquor 
store density 

Ecological 

Cross-sectional 

No The logged liquor store density was a 
significant, positive predictor of the 
annual acute pancreatitis 
hospitalisation rate (p = .018). 

Shih 2015[94] USA Southern 
California 

Consumption To investigate association 
between alcohol outlet 
density and adolescent 
alcohol use 

Individual 

Cross-sectional 

Yes Findings suggest that youth who are 
exposed to higher densities of on-
premise alcohol outlets are at risk for 
both lifetime use and recent heavy use 

Shortt 2018[109] UK Scotland Consumption To examine alcohol outlet 
density and its relationship 
with harmful alcohol use 

Individual 

Cross-sectional 

Yes For total outlet density, the researchers 
observed a positive gradient in the 
probability of reporting all outcome 
variables. For all outcomes, across all 
categories of outlet density (total, on-
sales, and off sales), the researchers 
observed the expected gradient, with 
higher reporting in areas of highest 
density 

Singh 2024[29] USA The Bronx, New 
York 

Crime / 
violence 

To examine the effects of 
alcohol outlets on violent 
crime 

Ecological 

Cross-sectional 

Yes Results of the study show that two types 
of off-premises outlets were 
consistently related to various violent 
crimes. Both liquor and grocery stores 
were significantly related to all violent 
crime categories. On-premises outlets 
were not significantly related to any of 
the violent crime categories except for 
aggravated assaults which was 
inversely related 

Slutske 
2016[110] 

USA National Consumption To examine outlet density, 
neighbourhood 
disadvantage, and 
rural/urban residence by 
alcohol use and problems 

Individual 

Cross-sectional 

Yes The influence of alcohol outlet density 
on alcohol involvement was modest. 
Each quartile increase in the census-
tract-level density of on-premises 
alcohol outlets was associated with 
a19% greater odds of drinking in the 
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past year, and there was no association 
of outlet density on the frequency of 
drinking, heavy drinking, getting drunk, 
the typical quantity consumed, or 
alcohol problems. 

Snowden 
2016[76] 

USA Bloomington, 
Indiana,  

Crime / 
violence 

To determine if variation in 
alcohol outlet density is 
related to intimate partner 
violence density. 

Ecological 

Cross-sectional 

Yes Results suggested that total alcohol 
outlet density and off-premise alcohol 
outlet density were significantly 
associated with intimate partner 
violence density. On-premise alcohol 
outlet density was not significantly 
associated with intimate partner 
violence density. 

Snowden 
2018[30] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To examine associations 
between alcohol outlets 
and assaults and robberies 

Ecological 

Cross-sectional 

Yes The findings of this study suggest that 
the alcohol-violence associations vary 
across time of day and across crime 
types. 

Snowden 
2019[65] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To explore association 
between neighbourhood 
characteristics, alcohol 
outlets, other micro-
places, and violence 

Ecological 

Cross-sectional 

Yes The results of the study suggest that net 
of significant neighbourhood 
characteristics, there was a positive 
relationship between off-premise 
outlets and violence and a negative 
relationship between on-premise 
outlets and violence 

Snowden 
2021[58] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To examine association 
between off-premise 
alcohol outlets and crime 

Ecological 

Cross-sectional 

No Violent, property, and disorder crime 
rates were 25, 19, and 17 times higher, 
respectively, in off-premise environs 
compared to anywhere else in 
Milwaukee. 

Snowden 
2015[32] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To advance understanding 
of the role of alcohol 

Ecological 

Cross-sectional 

Yes Total alcohol outlet density and off-
premise alcohol outlet density were 
significantly associated with robbery 
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outlets in robbery 
incidents 

density. The results for on-premises are 
borderline for significance 

Snowden 
2020[59] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To explore association 
between alcohol outlet 
density and non-intimate 
partner violent 
victimisation among 
females 

Ecological 

Cross-sectional 

Yes Findings showed density of both on- 
and off-premise alcohol outlets was 
positively associated with non-IPV 
female violent victimisation rates 

Snowden 
2024[52] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To examine the effects of 
off-premises alcohol outlet 
characteristics on firearm 
violence 

Ecological 

Cross-sectional 

No Firearm violence was 1.5-3 times higher 
in areas near off-premises retail alcohol 
outlets, with levels on the higher end of 
the range when outlets possessed 
certain characteristics, specifically 
graffiti, greater foot traffic, loitering, or 
younger clientele. 

Snowden 
2025[33] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To use areal interpolation 
to better assess the 
relationship between 
alcohol availability and 
violent crime 

Ecological 

Cross-sectional 

Yes The results suggest that violent crime is 
not associated with total alcohol outlets 
or on-premises locations but is 
significantly and positively associated 
with off-premises outlets, although the 
strength of the association is rather 
weak. 

Snowden 
2017[34] 

USA Milwaukee, 
Wisconsin 

Crime / 
violence 

To explore alcohol outlet 
density, thefts from 
vehicles and vandalism 
and moderation by social 
disorganisation 

Ecological 

Cross-sectional 

Yes Areas with higher densities of on-
premise alcohol outlets (e.g., bars and 
restaurants) had higher densities of 
thefts from vehicles, net of control 
variables. Areas with higher densities of 
off-premise alcohol outlets (e.g., 
convenience and liquor stores) had 
higher densities of thefts from vehicles, 
although p-values did not allow for 
strong conclusions. Areas with higher 
densities of both on- and off-premise 
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alcohol outlet densities had higher 
densities of vandalism of property. 

Subbaraman 
2020[130] 

USA National Consumption; 
Health 

To examine state-level 
beverage-specific taxes 
and availability restrictions 
by consumption and 
alcohol-related problems 

Individual 

Multiple time 
points 

Cross state 
comparisons* 

Yes Reducing the density of establishments 
with full licences to sell beer, wine and 
spirits appears protective for multiple 
subgroups 

Subica 2018[79] USA South Los Angeles, 
California 

Crime / 
violence 

To explore associations 
between outlets and 
surrounding crime and 
violence in a large low-
income urban community 
of colour 

Ecological 

Cross-sectional 

No Tobacco shops and off-sale alcohol 
outlets are proximal to heavy felony 
property and violent crime activity 
within South LA 

Sumetsky 
2022[111] 

USA California East Bay Traffic 
accidents 

To quantify impacts of 
drinking contexts on 
population-level alcohol-
related problems 

Individual 

Cross-sectional 

No Although density was included as a 
predictor variable, no results in relation 
to density were highlighted in the 
findings 

Sun 2019[112] China Wuhan Consumption; 
Health 

To explores associations 
between excessive alcohol 
drinking and 
neighbourhood physical 
environment 

Ecological 

Cross-sectional 

Yes Excessive alcohol drinking is more likely 
to be found in neighbourhoods with 
greater alcohol outlet accessibility, and 
on-premise alcohol outlets represented 
by restaurants contribute much more 
than off-premise alcohol outlets. In 
addition, the relationship between 
alcohol outlet accessibility and EAD 
varies across regions in strength but is 
the same in nature.  

Tabb 2016[46] USA Seattle, 
Washington 

Crime / 
violence 

To examine the impact 
privatised liquor sales and 
distribution on violence 

Ecological 

Multiple time 
points 

Yes As both off-premises and on-premises 
alcohol outlets increased, the risk of 
assault also increased, even after 
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Privatisation* adjusting for various sociodemographic 
and neighbourhood characteristics. 

Tam 2021[182] USA National AHTO To explore: (a) how drinking 
venues and 
neighbourhood contexts 
relate to harms from other 
people’s drinking (both 
known others and 
strangers), and (b) whether 
these associations vary by 
gender 

Individual 

Cross-sectional 

Yes Neither bar nor off-premise outlet 
densities were related to harms caused 
by drinking others, but greater social 
cohesion was associated with 
significantly lower odds of reporting any 
harm (OR = 0.68, P < 0.001) and harms 
from drinking strangers (OR = 0.01, P < 
0.001) 

Tanumihardjo 
2015[113] 

USA Wisconsin Consumption To describe association 
between proximity/density 
of alcohol outlets and 
drinking and binge drinking 
in students 

Individual 

Cross-sectional 

No Results from this study show that 
distance to the nearest alcohol outlet is 
significantly related to drinking status. 
Specifically, the nearest alcohol outlet 
for non-drinkers was almost a half mile 
farther away compared to the closest 
one for drinkers 

Taylor 2021[24] Australia Queensland Crime / 
violence 

To investigate relationship 
between higher-risk outlet 
density and violence, by 
nighttime precinct trading 
hours 

Ecological 

Multiple time 
points 

Nighttime 
entertainment 
precinct policy 
package* 

No The availability of alcohol until 5am 
compared to 3am in combination with 
outlet density was shown to 
significantly increase monthly police 
recorded serious assaults during ”high 
alcohol hours” i.e. 8pm to 6am Friday 
and Saturday nights. 

Taylor 2018[13] International NA Crime / 
violence; 
Health 

To review evaluation of 
alcohol policy restrictions 
to inform a theoretical 
model of the interactions 
between different alcohol 
restrictions and alcohol-
related-harm in nighttime 

Review No Outlet density, trading hours, and price 
restrictions all had evidence that 
suggested high levels of effectiveness in 
NEPs and would be suitable for 
inclusion in a theoretical model 
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entertainment precincts 
(NEPs) 

Theall 
(2017)[139] 

USA New Orleans, 
Louisiana 

Health To examine the association 
between neighborhood 
violence (including 
measures of alcohol outlet 
density) and cellular and 
biological stress in 
children 

Individual 

Cross-sectional 

No A matched, cross-sectional study of 85 
children examined whether the rate of 
violent crime in a neighborhood, rate of 
reports of domestic violence, and 
density of liquor or convenience stores 
were associated with telomere length 
and cortisol functioning. Each 
neighborhood stressor was significantly 
associated with biological stress, with 
greater exposure associated with 
shorter telomere length, lower acute 
cortisol levels and blunted recovery, 
and steeper diurnal cortisol declines. 

Trangenstein 
2018[31] 

USA Baltimore, 
Maryland 

Crime / 
violence 

To examine the association 
between access to alcohol 
outlets and violent crime 

Ecological 

Multiple time 
points - pooled 
data 2012-2016 

Yes The association between alcohol 
outlets and violent crime depended on 
the type of outlet and the type of crime. 
Generally, off-premise and outlets 
permitted to sell both on- and off-
premise appear to have a stronger 
association with violent crime than on-
premise outlets do 

Trangenstein 
2020[70] 

USA Baltimore, 
Maryland 

Crime / 
violence 

To model homicides, 
disability-adjusted life 
years, and victim and 
criminal justice costs of 
four alcohol access 
policies 

Ecological / 
modelling 

Multiple time 
points - pooled 
data 2012-2016 

Modelled 
potential 
change in 
density* 

Yes For preventing homicides, the strategy 
of removing liquor stores in residential 
zones was preferred because it was 
associated with substantial reductions 
in homicides without closing 
unacceptably high numbers of outlets. 
It is possible that policies that close the 
bars/taverns operating as liquor stores 
would be associated with decreases in 
other types of violent crime. 
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Trangenstein 
2020[181] 

USA National AHTO To assess whether 
experiencing AHTO is 
associated with alcohol 
availability and taxation 
policies 

Individual 

Multiple time 
points - pooled 
data - 4 waves 
2000-2015 

Yes A 10% increase in bar density was 
associated with a 1.2% increase in odds 
of driving-related harms. No association 
with physical or family/financial harms 

Trapp 2018[95] Australia Western Australia Consumption To examine whether 
proximity to liquor stores at 
age 14 years was 
associated with later 
alcohol intake 

Individual 

Multiple time 
points 

Change in 
proximity to 
outlets over 
time* 

No Having a liquor store within 800 m of 
home or school was associated with 
ever having part of an alcoholic drink 
(OR=1.49, p=0.029) and ever having 
engaged in heavy drinking (OR=1.79, 
p=0.023) 

Vichitkunakorn 
2024[96] 

Thailand National Consumption To explore the relationship 
between alcohol outlet 
density and alcohol 
consumption among 
adolescents 

Individual 

Multiple time 
points 

No Increased alcohol sales licenses are 
associated with higher alcohol 
consumption among Thai adolescents. 

Viera 2025[167] USA Connecticut Health To explore the impact of 
alcohol outlets on opioid 
overdose death 

Individual 

Cross-sectional 

Yes Alcohol outlet proximity was associated 
with increased odds of ethanol 
detection in opioid overdose death; this 
association did not remain significant 
after controlling for age and sex. Alcohol 
outlet density was positively associated 
with the number of ethanol-detected 
opioid overdose deaths at the census 
tract level even after controlling for 
social vulnerability. 

Wang 2020[176] China Tianjin Traffic 
accidents 

To examine the 
relationship between 
alcohol availability and 
related crashes 

Ecological 

Cross-sectional 

Yes The number of alcohol-involved traffic 
crashes is positively related to 
population density and retail density, 
but negatively related to the company 
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density, hotel density, and residential 
density within the same traffic accident 
zone. Meanwhile, dense population and 
hotels have reverse spillover effects in 
adjacent zones. 

Ward 
(2018)[139, 190] 

New 
Zealand 

National Crime / 
violence 

To investigate how 
associations between 
tavern proximity, tavern 
density and area unit 
socio-economic status 
with assault occurrence 
vary in a temporal sense 

Ecological 

Cross-sectional 

No Tavern proximity and density are 
stronger predictors of assault 
occurrence at peak (Fri 22:00–Sat 03:00 
and Sat 22:00–Sun 03:00), compared to 
off-peak, times. Conversely, socio-
economic status is a better predictor of 
assault occurrence at off-peak times. 

While tavern proximity and density are 
stronger predictors of assault 
occurrence relative to traffic generator  

proximity and density (i.e. other 
businesses such as fast-food outlets, 
shopping centres, supermarkets and 
petrol stations) at peak times, the 
opposite is true at off peak times. 

Weerakoon 
2025[80] 

USA Passaic county, 
New Jersey 

Crime / 
violence 

To explore the association 
between alcohol outlet 
density (AOD) and 
neighbourhood-level crime 
rates 

Ecological 

Multiple time 
points - pooled 
data 2015-2021 

No Neighbourhoods in the highest tertile of 
AOD [alcohol outlet density] 
experienced significantly higher rates of 
property crime compared to those in the 
lower tertiles. 

Wei 2021[47] USA Seattle, 
Washington 

Crime / 
violence 

To model spatiotemporal 
dynamics of alcohol 
outlets and violence 

Ecological 

Multiple time 
points 

Yes Violence is spatially heterogeneous at 
the local level and locations with 
sparsely distributed alcohol outlets are 
less likely to see an increase in violence 
when compared to areas with higher 
densities of outlets. 
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Wheeler 
2019[68] 

USA Washington, D.C. Crime / 
violence 

To estimate the 
relationship between 
alcohol outlets and crime 
at micro place street units  

Ecological 

Cross-sectional 

Yes  (a) alcohol outlets have larger spatial 
effects than local effects, (b) different 
alcohol outlet types have similar effects 
on crime, and (c) alcohol outlets have 
smaller effects on burglary compared to 
thefts, assaults, and robberies. 

White 2015[41] USA Norfolk, Virginia Crime / 
violence 

To examine the 
relationship between 
alcohol outlets and 
incidents of street crime 

Ecological 

Multiple time 
points 

Change in 
number of 
outlets* 

Yes The change in the number of outlets in 
block groups is consistently and 
positively related to the change in street 
crimes. This is evident controlling for 
prior levels of crime, population size, 
socioeconomic disadvantage, and the 
downtown block groups." [865] 

White 2018[97] Australia 4 capital cities 
(unspecified) 

Consumption To examine the association 
of Australian alcohol 
control policy with 
adolescent drinking 

Individual 

Multiple time 
points 

No Alcohol outlet density was related 
positively to adolescent drinking. The 
outlet density indicator combined data 
throughout the different licence types 
into one measure, providing an indicator 
of an adolescent’s total local alcohol 
retail environment. Findings suggests 
that higher total alcohol 
outlet density increases the likelihood 
of Australian adolescents engaging in 
past-month and risky drinking. 

Wilkins 
2019[71] 

Australia, 
USA, 
Canada 

States / provinces 
within each 
country 

Crime / 
violence; 
Health 

To examine homicide and 
suicide in three countries 
by social, economic, and 
structural characteristics 

Ecological 

Cross-sectional 

No Alcohol outlet density was not 
significantly associated with homicide 
or suicide deaths in either bivariate or 
multivariate analyses. 

Wo 2016[45] USA 9 US cities 
(unspecified) 

Crime / 
violence 

To study the longitudinal 
impact of four types of 
local institutions on crime 

Ecological 

Multiple time 
points 

No The longitudinal models provide 
evidence that alcohol outlets do in fact 
have a crime-producing influence in 
relation to violent crime, yet there is no 
evidence that this type of institution 
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influences property crime or that they 
have a spatial impact on any of the 
outcomes. 

Xuan 2015[114] USA National Consumption To examine the state-level 
alcohol policy environment 
and individual-level binge 
drinking measures 

Individual 

Multiple time 
points 

Comparative 
state level 
policy analysis 

No Outlet density was associated with 4% 
reduced odds of binge drinking 

Yu 2022[183] China Hong Kong Health; AHTO To examine the alcohol-
related harms prevalence 
and risk factors 

Individual 

Cross-sectional 

No Higher neighbourhood alcohol outlet 
density was not associated with any 
first-hand harms and only significantly 
predicted being inconvenienced by 
drinker 

Zhang 2015[42] USA Georgia, Atlanta Crime / 
violence 

To evaluate the impact of a 
reduction in alcohol outlet 
density on violent crime 

Ecological 

Multiple time 
points 

Reduction in 
density* 

Yes A 3% relative reduction in alcohol outlet 
density in Buckhead (1997-2002 to 
2003-2007) was associated with a 2-
fold greater reduction in exposure to 
violent crime than occurred in Midtown 
or Downtown, where exposure 
increased. 

* Specific change in policy or density assessed or modelled 
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