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Abstract: This study examined the relationship between patron demographics, substance use, and
experience of recent alcohol-related accidents and injuries that were not due to interpersonal violence
in night-time entertainment districts. Cross-sectional interviews (n = 4016) were conducted around
licensed venues in entertainment districts of five Australian cities. Demographic factors associated
with non-violent alcohol-related injuries were examined, including gender, age, and occupation.
The association between substance use on the night of interview; blood alcohol concentration
(BAC), pre-drinking, energy drink consumption, and illicit drug use; and experience of injury
was also explored. Thirteen percent of participants reported an alcohol-related injury within the
past three months. Respondents aged younger than 25 years were significantly more likely to report
an alcohol-related injury. Further, a significant occupation effect was found indicating the rate
of alcohol-related injury was lower in managers/professionals compared to non-office workers.
The likelihood of prior alcohol-related injury significantly increased with BAC, and self-reported
pre-drinking, energy drink, or illicit drug consumption on the night of interview. These findings
provide an indication of the demographic and substance use-related associations with alcohol-related
injuries and, therefore, potential avenues of population-level policy intervention. Policy responses to
alcohol-related harm must also account for an assessment and costing of non-violent injuries.
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1. Introduction

Alcohol-related injuries account for more than one third of the burden of disease associated with
alcohol consumption worldwide, with injury causes including violence against self or others, road
traffic accidents, burns, poisoning, and falls [1]. A meta-analysis of 150 studies indicated that a blood
alcohol concentration (BAC) of ≥0.10 g/100 mL was related to 31.5% of homicide related deaths,
31.0% of non-traffic unintentional deaths, and 22.7% of suicide cases [2]. Alcohol-related injuries are
commonly evidenced by emergency department presentations, with young males typically accounting
for the majority of alcohol-related injury emergency department presentations [3–5].
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Injuries occurring in and around night-time entertainment districts typically occur Friday,
Saturday, and Sunday nights between midnight and 3 a.m. [6,7], and have been associated with
excess alcohol consumption within licensed premises and in public spaces [8]. Particularly within
licensed premises, a BAC ≥ 0.08 g/100 mL is associated with an increased risk of injuries due
to interpersonal violence [5]. A recent US study also found that among bar patrons for each unit
increase in breath alcohol concentration there was over twice the risk of reporting an alcohol-related
injury in the past 12 months [9]. Further, one meta-analysis indicates that the odds of presenting
at an emergency department with an injury increase by 1.30 for every 10 g increase in alcohol
consumption [10]. Therefore, patterns of risky drinking in night-time entertainment districts is a
particular cause for concern.

Pre-drinking, or consuming alcohol before attending licensed premises, has been found to be
associated with heavy drinking for the remainder of the evening for both men and women, increased
drink-driving, illicit drug use, and aggressive encounters between groups of young males [11].
However, little research has been conducted examining pre-drinking and its relationship with risk
of non-violent injury, with much of the research into pre-drinking and intoxication-related injuries
conducted outside of Australia, e.g., [12]. Therefore, the current study aims to address this gap in
the literature.

While only a small proportion (7%) of Australian patrons in night-time entertainment districts
report using illicit drugs on a given night, the use of such drugs has been found to almost double
the risk of involvement in a violent incident for young males [13–16]. In addition, the combined
consumption of alcohol mixed with energy drinks (AmED) has been shown to lead to heavy drinking,
risky behaviours, and an increased prevalence of negative outcomes such as violent injuries and
accidents [17,18]. Energy drinks increase stimulation (wakefulness, energy, alertness) and are typically
used to facilitate users to stay out late [17]. Consuming AmED may mask the feelings of intoxication
and lead to greater consumption of alcohol over a longer period of time [19], and when combined
with the reduced cognitive and verbal capacity associated with alcohol intoxication, the likelihood of
conflict is substantially increased [14,20]. However, there is a lack of research examining the role of
consuming other substances, such as illicit drugs and energy drinks, on the likelihood of experiencing
non-violent alcohol-related injury.

Alcohol-related injuries cause significant social and economic harm, and place substantial strain
on emergency departments. However, the majority of research within night-time entertainment
districts has typically focussed on injury due to interpersonal violence [6,21], with a lack of knowledge
regarding alcohol-related injuries that are not related to interpersonal violence. The current brief
study uses patron interview data from a large investigation of night-time entertainment districts
(the Patron Offending and Intoxication in Night Time Entertainment Districts (POINTED) study [19])
to examine the relationship between patron demographic and substance use on the night of the
interview, and experience of non-violent alcohol-related injuries in the past three months.

2. Materials and Methods

2.1. Setting

Five Australian cities were chosen for the current study. These locations were selected to
enable comparison between large metropolitan cities (Sydney and Melbourne), with smaller regional
cities within the same jurisdictions (Wollongong and Geelong). Perth was also selected as it is a
unique smaller metropolitan city on the opposite coast of Australia. Each city has busy night-time
entertainment districts with late trading venues (i.e., venues open until at least 3 a.m.).

2.2. Procedure

Ethics approval (EC00213; 2011-095) was obtained from all participating institutions (n = 6).
Full details of the POINTED methodology can be found in a published study protocol [19].
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Interview sessions were undertaken between December 2011 and July 2012 in all cities on a fortnightly
basis on Friday and Saturday nights, and also less frequently on Wednesday and Thursday nights.
Interviews were conducted from 6 p.m. to 3 a.m. (95% of interviews were conducted between 10 p.m.
and 2 a.m.) with patrons in busy thoroughfares of entertainment districts in each city (n = 4216).
The interview response rate was 93% [22]. In order to obtain a systematic random sample, every
third person was invited to take part. Respondents were given a business card with study details
and contact details of the investigators and ethics committee. Interviews were completed using
a survey application (Tap Forms™, Tap Zapp Software, Calgary, AB, Canada) on a mobile device.
Patrons were also asked to provide an estimate of blood alcohol concentration (BAC) measure using
a calibrated breathalyser.

2.3. Measures

Demographics: All respondents were asked their gender and age (categorised into 18–20 years,
21–25 years, and >25 years). Respondents were also asked their current occupation. This was
then categorised using the Australian and New Zealand Standard Classification of Occupations
(ANZSCO) [23]. For analysis, we created six groups: “managers/professional”; “non-office worker”
(including technicians and trades workers, machinery operators and drivers, and labourers);
“community and personal service worker”; “sales/clerical/administrative worker”; “student” and,
“other” (where the job provided was not in the ANZSCO list, not valid, or the respondent was retired).

Substance use measures on the night of interview: Respondents were asked if they consumed
alcohol prior to going out to a licensed venue (e.g., in a private home or other private setting;
pre-drinking), whether they had consumed any energy drinks during the night (including AmED), and
whether they had taken any other drugs prior to the interview, including illicit drugs or prescription
drugs not prescribed to them (including ecstasy, cocaine, methamphetamines, pharmaceutical
stimulants, ketamine, Lysergic acid diethylamide (LSD), Gamma-Hydroxybutyric acid (GHB),
benzodiazepines, heroin, cannabis, mephedrone, or other illicit substance). While it would be valuable
to examine the impact of different drug types on experience of alcohol-related injury, the number of
participants responding “yes” to individual drug types was quite low (for the majority of individual
substances there were less than 1% responding “yes”, with ecstasy and cannabis having the highest
proportions at 3% each). Therefore, the impact of specific drug types were not able to be investigated
and the overall drug measure has been used.

Outcome measure: Respondents were asked: “Have you had any alcohol-related injuries or
accidents in the past three months?” The outcome variable was coded as “yes” versus “no”.

2.4. Analysis

Analyses were conducted using Stata 14.0 (StataCorp, College Station, TX, USA). Prior to analysis
multicollinearity between the independent variables was tested; the variance inflation factors were low
(mean = 1.10; range = 1.03–1.15), indicating multicollinearity was not present in the data. A Box-Tidwell
test was then conducted to determine if BAC could be modelled as a continuous numerical variable; this
was non-significant (p = 0.607). Therefore, BAC was modelled as a continuous measure with odds ratios
scaled to represent an increased risk for a 0.01 increase in BAC. Two multivariate logistic regression
models were conducted. The first model examined the associations between the demographic variables
(i.e., gender, age, and occupation) and outcome variable. The second examined the association between
current night out substance use and alcohol-related injuries, while controlling for demographic
variables. Each model controlled for clustering by city in order to account for potential intra-group
(i.e., city) correlations among patron responses, and time of interview.
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3. Results

3.1. Demographics

The majority of participants were male, with approximately one-third aged 18–20 years (Table 1).
More than half of respondents reported pre-drinking, with the average BAC measuring 0.056 g/100 mL
(standard deviation (SD) = 0.053). This average BAC is above the legal driving limit in Australia of
0.050 g/100 mL. Most (81%) had not consumed energy drinks on the night, and 9% of respondents
had taken illicit drugs prior to the interview. Thirteen percent of respondents reported being involved
in an alcohol-related injury during the past three months.

Table 1. Patron characteristics.

Variable n %

Gender
Male 2436 58
Female 1739 42

Age
18–20 years 1222 29
21–25 years 1583 38
>25 years 1353 33

Occupation
Managers/professionals 1083 26
Non-office workers 755 18
Community and personal service worker 381 9
Sales/clerical/administrative worker 546 13
Student 1116 27
Other or unemployed 245 6

Consumed alcohol prior to going out to licensed venues 2325 55

Consumed energy drinks during the night 822 20

Taken other drugs during the night 390 9

Outcome: Involved in an accident or injury in past three months 517 13

Note. n range = 3875 to 4216 due to missing data.

3.2. Demographic Factors Associated with Non-Violent Alcohol-Related Injuries in the Past Three Months

A multivariate logistic regression model indicated no difference in the proportion of males and
females experiencing an alcohol-related injury (Table 2). However, respondents younger than 25 years
were significantly more likely to be involved in an alcohol-related injury compared to those age over
25 years (Table 2). Further, compared to managers/professionals, non-office workers, community and
personal service workers, and sales/clerical/administration workers were significantly more likely to
report involvement in alcohol-related injuries. The model was then re-run using non-office workers as
the reference group; compared to non-office workers, those categorised within the “other” category
were significantly less likely experience an alcohol-related injury in the past three months (odds ratio
(OR) = 0.76, 95% confidence interval (CI) = 0.58–0.98, p = 0.036). There was no difference between
non-office workers and community and personal service workers, or sales/clerical/administration
workers, or students on rates of injury.



Int. J. Environ. Res. Public Health 2017, 14, 75 5 of 9

Table 2. Multivariate logistic regression models examining demographic factors associated with
involvement in a non-violent alcohol-related injury in the past three months.

Variable OR (95% CI) p-Value % Reported
Alcohol-Related Injury

Gender
Male 1.00 13
Female 1.10 (0.97, 1.24) 0.121 14

Age Wald χ2 p < 0.001
>25 years 1.00 8
21–25 years 2.43 (1.86, 3.16) <0.001 14
18–20 years 1.84 (1.56, 2.17) <0.001 18

Occupation Wald χ2 p < 0.001
Managers/professionals 1.00 11
Non-office workers 1.46 (1.03, 2.09) 0.032 16
Community and personal service worker 1.62 (1.22, 2.15) 0.001 17
Sales/clerical/administrative worker 1.42 (1.08, 1.87) 0.012 15
Student 1.04 (0.80, 1.34) 0.788 12
Other or unemployed 1.11 (0.75, 1.64) 0.593 13

Note. Models also controls for time of interview and clustering by city; n = 3756. Cox-Snell R2 = 0.017;
Nagelkerke R2 = 0.032. OR = odds ratio; 95% CI = 95% confidence interval.

3.3. Current Night Substance Use Factors Associated with Non-Violent Alcohol-Related Injuries in the Past
Three Months

A second multivariate model indicated that for each 0.01 g/100 mL increase in BAC, there was
a 2.0% increased likelihood of reporting a non-violent injury due to alcohol intoxication (Table 3).
In addition, respondents who had engaged in pre-drinking, consumed energy drinks during the night,
or consumed illicit drugs had significantly higher odds of involvement in an alcohol-related injury.

Table 3. Multivariate logistic regression models examining current night out substance use associated
with involvement in a non-violent alcohol-related injury in the past three months.

Variable OR (95% CI) p-Value % Reported
Alcohol-Related Injury

Blood alcohol concentration (BAC) a 1.02 (1.01, 1.04) <0.001 –

Consumed alcohol prior to going out to licensed venues
No 1.00 12
Yes 1.25 (1.11, 1.42) <0.001 14

Consumed energy drinks during the night
No 1.00 12
Yes 1.59 (1.22, 2.01) 0.001 18

Taken other drugs during the night
No 1.00 13
Yes 1.35 (1.22, 1.48) <0.001 17

a The odds ratio for blood alcohol concentration (BAC) was scaled such that it represents the odds of involvement
in an incident for each 0.01 increase in BAC. This was determined through using the following calculation:
model ORˆ0.01. – Percentage not reported due to BAC modelled as a continuous variable. Note. Model also
controls for gender, age, occupation, time of interview, and clustering by city; n = 3678. Cox-Snell R2 = 0.028;
Nagelkerke R2 = 0.051. OR = odds ratio; 95% CI = 95% confidence interval.

4. Discussion

Approximately one in seven interviewees in Australian night-time entertainment districts reported
having experienced a non-violent alcohol-related injury in the past three months. This study found that
respondent age and occupation were significantly associated with involvement in an alcohol-related
injury. Further, BAC, pre-drinking, drug use, and energy drink use on the night of interview
were also associated with a higher odds of alcohol-related injury. These findings provide a unique
perspective on harms experienced by people attending night-time entertainment districts, providing
useful information beyond hospital and ambulance records. It also serves as a useful reminder that



Int. J. Environ. Res. Public Health 2017, 14, 75 6 of 9

alcohol-related harms from incidents such as simply falling over and injuring oneself are at least as
common as those arising from violence [22].

As anticipated [3–5], patrons younger than 25 years were had significantly higher odds of
being involved in an alcohol-related injury. This is likely to be due, in part, to the higher rates
of risky drinking among this age group [24]. This is also consistent with prior research finding
that younger patrons are more likely to be involved in aggressive incidents in and around licensed
venues [25–27]. A novel finding of the current study was that respondents employed in occupations
categorised as non-office, community and personal service, and sales/clerical/administration were
more likely to report experiences of alcohol-related injury in the past three months. This pattern of
findings is consistent with that found for alcohol-related aggression [25,28] and may be partially
driven by socio-economic disadvantage [25]. Research indicates that people from low socio-economic
backgrounds are more likely to consume alcohol at high-risk levels [29,30], therefore placing them
at an increased risk of alcohol-related injury. Further research is required to explore the effects of
occupation and socio-economic status on alcohol-related injuries.

Consistent with previous research [5,9,31], the current study showed that higher BAC on the night
of interview was associated with alcohol-related injuries in the past three months. Also consistent with
the literature [13,17,19], pre-drinking, consumption of energy drinks, and illicit drug taking on the
night of the interview were associated with an increased risk of alcohol-related injuries. These practices
are all associated with increased intoxication e.g., [11,17], which might explain their association with
alcohol-related injuries. While our findings relate current night substance use to harms in the past
three months, they do indicate that a focus on limiting the availability of alcohol, through avenues such
as restricted trading hours and increased price, are likely to be effective in reducing alcohol-related
injuries [32].

5. Limitations

It should be noted that this study used measurements of behaviour on the night of the interview
to form associations with incidents of injury occurring in the past three months. This approach was
taken as the prevalence of reported incidents of injury on a given night is likely to be low. This is due to
interviewing people during the course of the night and not at the end of their night out, and also as if
the injury was severe enough to warrant ambulance or hospital attendance these people are unlikely to
return to the entertainment district after the incident and, thus, available to be interviewed. While such
a method does not allow for conclusions regarding direct associations between substance use and
injury on a specific night, it does allow associations between substance use and prior experience
of injury to be explored. Therefore, this approach assumes behaviour on the night of the interview
represents usual substance use behaviour for respondents when they are in night-time entertainment
districts, which is a method often used in studies of this kind [13,33,34]. It must also be noted that
experience of prior alcohol-related injury may have resulted in some respondents reducing their
current alcohol use [35].

While patron interviews, or “portal studies” [36] have a number of advantages over traditional
telephone or household surveys, including reduced recall bias, more objective data, the ability to
make environmental observations and especially the ability to link specific characteristics of the night
(such as BAC) to specific outcomes (such as injuries), there are some limitations. For instance, such
surveys do not necessarily represent all people who attend licensed venues, although our response
rate of over 90% is promising. Further, as the interviews for the current study were conducted within a
comparatively public environment some participants may not have responded truthfully. Additionally,
the nature and severity of the alcohol-related injuries incurred was not assessed. What constitutes
an injury may differ between individuals or groups. Further, we have made the assumption that
participants are reporting on non-violent incidents; it may be that in some cases participants are
referring to incidents of self-harm. While the collection of real-time experience of injury/accident
would be ideal, the resources required to conduct such a study are prohibitive, although studies
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collecting “last drinks” information about sources of alcohol-related injuries are proving useful and
deserve replication [37,38]. The location of where the alcohol-related injury occurred was also not
collected. While the current paper focusses on the context of night-time entertainment districts, it may
be that an alcohol-related injury occurred at the respondent’s home.

6. Conclusions

Experiences of non-violent alcohol-related injury is common for night-time entertainment district
attendees, and are often an overlooked form of social harm. While age and occupation were found to
be associated with alcohol-related injuries, pre-drinking and substance use, along with increasing BAC
are strong contextual contributors amenable to intervention. As past risky substance use is a significant
predictor of future substance use [39–41], and therefore the likelihood of harms, these findings provide
an indication of the demographic and substance use-related associations with alcohol-related injuries
and, therefore, the types of population-level policy interventions that have the potential to reduce
such harms. These findings provide further support for the use of interventions that regulate the price
and availability of alcohol. Policy responses to alcohol-related harm associated must also include
assessments and costings of injuries, as well as violence and aggression.
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