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Abstract

Background and Aims: Restrictive late-night alcohol policies are aimed at reducing
alcohol-related violence but, to date, no evaluations of their impact on family and
domestic violence have been conducted. This study aimed to measure whether modify-
ing the drinking environment and restricting on-site trading hours affected reported
rates of family and domestic violence.

Design, Setting and Participants: This study used a non-equivalent control group design
with two treatment sites and two matched control sites with pre- and postintervention
data on rates of family and domestic violence assaults within local catchment areas of
four late-night entertainment precincts in New South Wales, Australia, covering a popu-
lation of 27 309 people. Participants comprised monthly counts of police-recorded inci-
dents of domestic violence assaults from January 2001 to December 2019.
Interventions and comparators: Two variations of restrictive late-night interventions
were used: restricted entry to late-night venues after 1:30 a.m., trading ceasing at
3:30 a.m. and other restrictions on alcohol service (Newcastle); and restricted entry to
late-night venues after 1 a.m. and a range of restrictions on alcohol service (Hamilton).
The comparators were no restrictions on late-night trading or modifications of the drink-
ing environment (Wollongong and Maitland).

Measurements: Measurements involved the rate, type and timing of reported family and
domestic violence assaults.

Findings: Reported rates of domestic violence assaults fell at both intervention sites,
while reported domestic violence assaults increased over time in the control sites. The
protective effects in Newcastle were robust and statistically significant across three main
models. The relative reduction associated with the intervention in Newcastle was 29%
(incidence rate ratio = 0.71, 95% confidence interval: 0.60-0.83) and an estimated
204 assaults were prevented across the duration of the study. The protective effects
found in Hamilton were not consistently supported across the three main models.
Conclusions: Increases to late-night alcohol restrictions may reduce rates of domestic

violence.

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction in any
medium, provided the original work is properly cited and is not used for commercial purposes.
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INTRODUCTION
Background

Consumption of alcohol has been linked to both the risk of perpetrating
violence and the risk of being victimized [1]. On-premise alcohol outlets
have been linked with acts of aggression [2-4] and an increased risk of
domestic [5, 6] and non-domestic violence [7, 8] in many countries
[9-12] within a substantial body of evidence. Few alcohol policy evalu-
ations focus upon family and domestic violence [13], despite it repre-
senting more than half of all recorded assaults in Australia in 2020 [14].

Minimizing alcohol-related violence in the night-time economy
[15, 16] has been a policy priority in New South Wales (NSW). The
state government and affiliated bodies introduced policies across mul-
tiple sites that restricted late-night access to venues and reduced per-
mitted trading hours. As such, they aimed to modify the drinking
environment and control the supply of alcohol [17] to reduce late-
night violence and disorder. Late-night restrictions were implemented
in Newcastle [18], Hamilton [19] and Sydney’s Kings Cross and Cen-
tral Business District (CBD) [20].

Measures of family and domestic violence have been notably
absent from evaluations of these interventions to date [21-28]. Alco-
hol control interventions are likely to affect rates of family and
domestic violence [13, 29-31]. Although few studies have addressed
this question directly [13], suggestive evidence from Australia [6, 32-
35] and America [36-38] indicates that alcohol interventions affect
domestic violence rates. Exploratory studies have found that the com-
position of the types of on-premises alcohol outlets in late-night
entertainment precincts have been associated with reported rates of
domestic violence among multiple sites [35, 38]. Building upon the
growing evidence examining the effects of alcohol control policies on
domestic violence [30] and the well-documented effect of late-night
on-premise trading hours on non-domestic violence [21, 22], this
study assessed whether late-night restrictions that modified the drink-
ing environment and trading hours of on-premise alcohol outlets
affected reported rates of family and domestic violence. As the
restrictions of interest were introduced in interventions designed to
curtail violence, their effectiveness should be measured in regard to
family and domestic violence as well as non-domestic violence. We
assumed that the mechanism linking the restrictions to domestic vio-
lence rates was via direct impacts upon late-night alcohol consump-
tion of the resident population in the treatment sites. Obviously,
many people who came to the precinct on Friday and Saturday night
would reside elsewhere. However, we know from studies of young
people’s movements and drinking behaviours that young people who
live within or in close proximity to the central business district
described their commutes to late-night venues as quick and direct
[39]. We also know that young people who live within or in proximal

areas to the central business district consume more alcohol in licensed

venues than young people who live in distal areas [40]. Therefore,
extrapolating from these studies, we assumed that while the residents
of the treatment sites did not make up the only patrons of the studied
entertainment precincts, many of the treatment site’s residents
patronized their local entertainment precinct, and did so frequently.
Therefore, their late-night access to alcohol, and subsequent behav-
iours, were probably affected by the introduction of the intervention.
We hypothesized that modifying the drinking environment and
restricting trading hours would affect rates of family and domestic
violence. However, the direction of the effects was uncertain. If the
interventions reduced overall alcohol consumption and lowered the
incidence of heavy episodic drinking [31], reported rates of domestic
violence were likely to decrease. However, if these interventions
increased time spent in the home [41, 42], shifted drinking to off-
premise settings [6, 43] and reduced employment opportunities

[42, 44, 45], reported rates of domestic violence were likely to increase.

METHODS
Design

We used a non-equivalent control group design to assess the effects of
the interventions on reported family and domestic violence assaults [46].
This design replicated the study design used by Kypri et als [25, 26]
evaluations of the same set of policy interventions on non-domestic
violence. To control for selection bias, this design allowed for both pre-
and post-intervention testing within a site and comparative evaluations
across sites [25, 26]. We added a positive control site and two negative
control sites. To test the intervention effects, we conducted interrupted
time-series analyses using negative binomial regressions and autore-
gressive integrated moving average (ARIMA) models. We pre-registered
the study’s design, desired sample size, variables, hypotheses and
planned analysis on Open Science Framework prior to any data being
collected [46].

Setting

The study was set in the local catchment areas of four different enter-
tainment precincts in NSW, Australia. These are the CBD of Newcas-
tle, the CBD of Wollongong, the suburb of Hamilton and the City of
Maitland. Our two treatment sites were the CBD of Newcastle and
Hamilton. Newcastle introduced restrictive late-night policies in 2008,
known as the Newcastle intervention [18]. Hamilton introduced
restrictive late-night policies in 2010, known as the Hamilton condi-
tions [19]. Control sites were selected to be similarly sized regional
locations, with similar entertainment precincts and alcohol policies in

line with the rest of the state: i.e. late-night trading and no additional
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restrictions on entry. Control sites were matched to the treatment
sites according to the size and layout of their entertainment precincts
[46]. Accordingly, we matched the CBD of Newcastle with the CBD
of Wollongong, and Hamilton with the City of Maitland. For more
detail, please see the pre-registration for this study [46].

The interventions

The Newcastle intervention

In 2008, the then NSW's Liquor Administration Board imposed the
following conditions on 14 late-night trading licensed premises in
Newcastle (these included all the venues that traded past 2 a.m. in
Newcastle [47]), effective from midnight 20th March 2008 [18]:

e No entries into licensed premises past 1 a.m., referred to as a
1 a.m. curfew

e Restricted late-night trading hours: venues that traded until 5 am
were required to close at 3 a.m. Venues that traded until 3 a.-

m. were required to close at 2:30 a.m.

These measures were challenged by the hoteliers in July 2008

and subsequently amended to [48]:

e No entries into licensed premises past 1:30 a.m., referred to as a
1:30 a.m. lockout

e Trading hours that were restricted to 3 a.m. were extended to
3:30 a.m.

In addition to trading hours restrictions, the Newcastle interven-
tion also comprised management plans, compliance audits and restric-
tions on the types of alcohol that could be served past 10 p.m.,
behavioural monitoring and harm reduction measures (see Supporting
information, Data S1).

The intervention had an immediate strong effect on non-domestic
violence: a 37% reduction in non-domestic assaults was measured
6 months following the intervention [25]. These effects have been
largely attributed to the restrictions on trading hours, with the lockout
mechanism (curfew) in place thought to be far less influential in com-
parison [21, 49]. None of the aforementioned evaluations have attrib-
uted any impacts to the additional administrative and service-related
measures [21, 25, 26, 49].

The Hamilton conditions
In 2010 the then NSW's Casino Liquor and Gaming Control Authority
determined that the following conditions were to be imposed on six

licensed venues, effective from 27 August 2010 [19]:

e No entries into licensed premises past 1:00 a.m., referred to as

1:00 a.m. lockout on Saturday and Sunday mornings.

Additional measures were imposed regarding management plans,
compliance audits, restricted service of alcohol past 10 p.m., beha-
vioural monitoring and harm reduction measures (see Supporting
information, Data S1). The authority decided not to impose restric-
tions on trading hours noting a variety of reasons, including voluntary
reductions of late-night trading by a number of venues [19].
study design [46],

reviewed the decision documents of the Board and Authority

Following pre-registration of our we
(respectively), instead of relying solely on the published literature,
to clarify details regarding the implementation of the measures of
interest. We note two discrepancies between our descriptions of
the intervention in Hamilton in the study pre-registration [46] and
our description here: trading hours were not reduced in Hamilton
(by any means), and the restriction on entry was only in place at
the weekend [19].

Case definition

We collected all domestic violence assault apprehensions that were
reported within the postcodes of the CBD of Newcastle, the CBD of
Wollongong, the suburb of Hamilton and the City of Maitland, cover-
ing a population of 27,309. Cases were provided by the NSW Bureau
of Crime Statistics and Research (BOCSAR) for the period of January
2001 to December 2019. BOCSAR mapped incidents into four time-
periods based on time of incident: 12.00-5.59 a.m., 6.00-11.59 a.m.,
12.00-5.59 p.m. and 6.00-11.59 p.m. All domestic violence assaults
were linked to at least one victim (e-mail from S. Ramsey (stephanie.
ramsey@justice.nsw.gov.au in April 2022). Incidents were at the
‘apprehension level’. These are recorded by police irrespective of any
further action, such as filing charges or convictions [25]. Following
Kypri et al. [25, 26], we used all apprehensions in scope, not just those
flagged as alcohol-related, to overcome any bias in reporting [25]. In
NSW, the only determining factor between a domestic violence
assault and a non-domestic violence assault is the nature of the rela-
tionship between the offender and the victim. The following incidents
were defined as cases: actual bodily harm, common assault, grievous
bodily harm (including malicious wounding), shoot with intent other
than to murder or spike drink/food offences (NSW Crimes Act 1900)
when there was a domestic relationship between the offender and
the victim [NSW Crimes (Domestic and Personal Violence) Act 2007

No. 80]. A domestic relationship is defined as: ‘if the person:

(1) is or has been married to the other person, or

(2) is or has been a de-facto partner of that other person, or

(3) has or has had an intimate personal relationship with the other
person, whether or not the intimate relationship involves or has
involved a relationship of a sexual nature, or

4

(5

is living or has lived in the same household as the other person, or

is living or has lived as a long-term resident in the same resi-
dential facility as the other person and at the same time as the
other person (not including a correctional centre or a detention

centre), or
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(6) has or has had a relationship involving his or her dependence on
the ongoing paid or unpaid care of the other person, or

(7) is or has been a relative of the other person, or

(8) in the case of Aboriginal and Torres Strait Islander people, if the
person is or has been part of the extended family or kin of the
other person according to the Indigenous kingship system of the

person’s culture’.

We constructed two relationship categories to differentiate
between intimate partner violence and other types of family and
domestic violence: ‘intimate partner violence’ (spouse/partner, ex-
spouse/ex-partner, boy/girlfriend, ex-boy/girlfriend) and ‘all other’
(parent/guardian of victim, child/step/foster-child of victim, sibling,
member of family—other, carer, household member, person in author-
ity, other known person—no relationship, not known to victim,

unknown not stated).

Measures

We analysed monthly counts of family and domestic violence
assault incidents reported to or detected by police for the period of
January 2001 through December 2019. We tested the effects of
the introduction of restrictions to modify the drinking environment.
There were two variations of this intervention: (a) restricted access
to a venue past a specific time together with a mandatory reduction
in late-night trading hours introduced in Newcastle in 2008, and
(b) restricted access to a venue past a specific time at weekends
along with voluntary reductions in late-night trading hours intro-
duced in Hamilton in 2010. We included three additional variables
in our analyses: time (in months) elapsed since the start of the study
(to control for secular trends in the data), month of year (to control
for seasonality) and time elapsed since the intervention (to assess

slope change).

Analysis

Our two main models examined the overall effects of the interven-
tions on reported rates of family and domestic violence assaults in the
CBD of Newcastle (using the CBD of Wollongong as a control site)

and in Hamilton (using Maitland as a control site).

Effects,?) = assaults; V) ~ @ +p, Dintervention
x B, control_assaults; ) + ;0 time, )
+p,Omonth,® + g Oslope, @ +¢,»

Further models were estimated examining impacts in each of the
four time-periods and for the two types of domestic and family vio-
lence under consideration. A total of 14 negative binomial regression
models were fitted.

All analyses were conducted using R Statistical Software [50].

Please see Supporting information, Data S1-R script for more detail.

RESULTS

We collected 228 observations of reported family and domestic vio-
lence assaults at each of the four study sites (see Table 1).

Negative binomial and ARIMA models for the main model effects
are presented in Table 2 (Newcastle) and Table 3 (Hamilton). Results
of each site’s time-series analyses are represented in Figure 1.
Reported rates of domestic violence assaults fell at both treatment
sites following the intervention, while reported domestic violence
assaults increased over time in the corresponding control sites. Fol-
lowing tests to assess goodness-of-fit we found evidence of seasonal-
ity in the main models. Therefore, as per Kypri et al. [25, 26], we
further estimated univariable and controlled ARIMA models to
address seasonality in the models that tested the overall effects of the
interventions while adjusting for temporal autocorrelation. The pro-
tective effects of the intervention in Newcastle were robust and sta-
tistically significant across the negative binomial generalized linear
model, univariable ARIMA model and controlled ARIMA model
(Table 2). The relative reduction associated with the intervention in
Newcastle in the negative binomial model was 29% [incidence rate
ratio (IRR) = 0.71, 95% confidence interval (Cl) = 0.60-0.83, Table 2].
The ARIMA models calculated a lower relative reduction associated
with the intervention: the univariable model indicated a 23.6% reduc-
tion and the controlled model indicated a 21.8% reduction. These are
both within the confidence interval indicated by the negative binomial
model.

The reduction in Hamilton was statistically significant in the
(46% IRR=0.54, 95%
Cl = 0.46-0.63); however, the result was not statistically significant

negative binomial model reduction
in either of the ARIMA models (see Table 3). This raises concerns
that the results found in the negative binomial model may be
unduly influenced by the increase in reported assaults observed in
the control site.

Negative binomial models examining the effects within each of
the four time-periods are presented in Table 4. The strongest reduc-
tion effect in Newcastle was observed between 12 and 5:59 a.m.,
with a relative reduction associated with the intervention in this
period of 57% (IRR =0.43, 95% Cl =0.30-0.61), suggesting that
reported late-night domestic violence assaults were more than halved.
In Hamilton, reductions in family and domestic violence assaults were
observed during all four time-periods, with reductions ranging from
42 to 51%. However, as the results of the main model were not
robust throughout the ARIMA models we interpret these results with
caution.

Negative binomial models examining the effects among the dif-
ferent types of family and domestic violence are presented in Table 5.
The quality of the relationship data collected prior to 2002 was poor
(e-mail from S. Ramsey (stephanie.ramsey@justice.nsw.gov.au in April
2022); therefore, we dropped these observations and used a reduced
sample of 209 observations on these models. In Newcastle, reduc-
tions in assaults associated with the intervention were found for both
intimate partner violence (23% reduction IRR = 0.77, 95% Cl = 0.63-

0.93) and all other types of domestic relationship between the
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TABLE 1 Family and domestic violence assaults January 2001-December 2019.

Site n observations Mean Min 0.25 0.75 Max
Pre-intervention Newcastle 87 6 2 4 7 15
Postintervention Newcastle 141 4 0 3 19
Pre-intervention Hamilton 115 6 1 4 8.5 15
Postintervention Hamilton 113 5 0 4 12
19-year average
Site n observations Median Min 0.25 0.75 Max
All family and domestic Newcastle 228 5 0 3 7 19
violence assaults at site Wollongong 228 13 4 10 16 30
Hamilton 228 6 0 4 8 15
Maitland 228 12 2 17 31
Time of day
12-5:59 a.m. Newcastle 228 1 0 0 2 4
Wollongong 228 2 0 1 3 7
Hamilton 228 1 0 0 2 6
Maitland 228 1 0 0 3 6
6-11:59 p.m. Newcastle 228 1 0 0 2 6
Wollongong 228 3 0 2 4 13
Hamilton 228 1 0 0 2 6
Maitland 228 2 0 1 4
12-5:59 p.m. Newcastle 228 1 0 0 2 8
Wollongong 228 4 0 3 5 11
Hamilton 228 1 0 0 2 6
Maitland 228 3.5 0 2 5 14
6-11:59 p.m. Newcastle 228 2 0 1 3 10
Wollongong 228 4 0 3 [ 14
Hamilton 228 2 0 1 3 10
Maitland 228 5 0 3 6 14
Relationship
Relationship: intimate partner Newcastle 209* 4 0 2 5 13
Wollongong 209* 9 1 7 12 22
Hamilton 209* 4 0 3 5 13
Maitland 209* 8 1 5 11 20
Relationship: family and other Newcastle 209* 1 0 0 2 6
Wollongong 209* 4 0 3 6 13
Hamilton 209* 1 0 1 3 7
Maitland 209* 5 0 3 7 15
Relationship: unknown Newcastle 209* 0 0 0 0 1
Wollongong 209* 0 0 0 0 1
Hamilton 209* 0 0 0 0 1
Maitland 209* 0 0 0 0 1

Abbreviations: Max, maximum; Min, minimum.
*P < 0.05.

perpetrators and the victims (44% reduction IRR =0.56, 95% reduction in intimate partner violence (42% reduction IRR = 0.58,
Cl = 042-0.74), with the larger reduction observed in the ‘all other’ 95% Cl = 0.48-0.70) eclipsed by the reduction in the ‘all other’ group
group (Table 5). This pattern is reproduced in Hamilton with the (53% reduction IRR = 0.47, 95% Cl = 0.36-0.60).
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TABLE 2 Family and domestic violence in Newcastle.

Negative binomial Controlled ARIMA Univariable ARIMA
Predictors IRR Cl P-value  Estimates CI P-value  Estimates CI P-value
(intercept) 11.69***  (10.15,1345) <0.001 4.86*** (3.58, 6.14) <0.001  6.05*** (5.36, 6.74) < 0.001
Intervention 1.03 (0.88, 1.21) 0.711  -1.43** (-2.35,-0.52) 0.002  -1.32** (-2.19, -0.44) 0.003
Intervention x site 0.71*** (0.60, 0.83) < 0.001
(Newcastle)
Site (Newcastle) 0.48*** (0.43, 0.54) < 0.001
Month of the year 1.01 (1.00, 1.02) 0.271
Time elapsed since start 1.00 (1.00, 1.00) 0.452
of the study
Time elapsed since 1.00 (1.00, 1.00) 0.744
the intervention
arl 0.15° (0.02,0.28) 0.023
mal 0.12 (-0.01, 0.25) 0.073
ma2 0.11 (-0.01, 0.24) 0.082
intercept
Control site (Wollongong) 0.09° (0.01, 0.18) 0.029
Observations 456 228 228
R? Nagelkerke 0.826 0.098 0.070

Abbreviations: ARIMA, autoregressive integrated moving average; arl, autoregression parameter 1; Cl, confidence interval; IRR, incidence rate ratios; ma1l,

moving average parameter 1; ma2, moving average parameter 2.
®Observations from 2002 onwards.
**P < 0.01; ***P < 0.001.

TABLE 3 Family and domestic violence in Hamilton.

Negative binomial Contorlled ARIMA Univariate ARIMA
Predictors IRR Cl P-value Estimates ClI P-value  Estimates CI P-value
(Intercept) 9.87***  (8.60,11.31) < 0.001 5.97*** (4.67,7.26) <0.001
Intervention 1.28** (1.09, 1.50) 0.003 -0.95 (-2.53,0.62) 0.236
Intervention x site 054" (0.46, 0.63) < 0.001*
(Hamilton)
Site (Hamilton) 062" (055069 <0001
Month of the year 1.00 (0.99, 1.01) 0.564
Time elapsed since start 1.00 (1.00, 1.00) 0.335
of the study
Time elapsed since 1.00 (1.00, 1.00) 0.268
the intervention
arl -0.11 (-0.28,0.07) 0227 -099" (-1.02,-0.96) < 0.001
ar2 0.87™" (0.70, 1.04) <0.001
mal 0.18 (-0.04, 0.40) 0.114 0.05 (-0.04,0.14) 0.263
ma2 -0.72™" (-0.93,-0.50) <0001 -0.84"" (-0.93,-0.75) < 0.001
Control site (Maitland) 0.03 (-0.04, 0.11) 0.400
Observations 456 228 227
R? Nagelkerke 0.772 0.138 0.132

Abbreviations: ARIMA, autoregressive integrated moving average; arl, autoregression parameter 1; ar2, autoregression parameter 2; Cl, confidence
interval; IRR, incidence rate ratios; mal, moving average parameter 1; ma2, moving average parameter 2.

*P < 0.05; **P < 0.01; ***P < 0.001.
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FIGURE 1 Effects of restricted late-night access to licensed venues and reduced trading hours on family and domestic violence.

In all, we estimate that 1.45 reported family and domestic vio-
lence assaults were prevented per month in Newcastle since the
implementation of the intervention [(6.06 x 1.02%)-4.73 = 1.45], or
204 assaults (1.45 monthly reduction x 141 months postintervention)
for the total duration of the study.

DISCUSSION

The introduction of restrictive policies that modified the late-night

drinking environment and restricted trading hours of licensed

*To calculate the rate of increase, we ran a negative binomial regression model on family and
domestic violence assaults in Wollongong, controlling for time elapsed since the start of the
study and the month of the year. We found a non-significant increase of 1.02 in the rate of
monthly family and domestic violence assaults in Wollongong (see Table é: rate of increase of
family and domestic violence assaults in Wollongong).

premises in Newcastle was associated with a reduction in family and
domestic violence assaults. We estimate that the intervention pre-
vented a total of 204 reported family and domestic violence assaults
during the span of 11.75 years. This represents an overall reduction of
29% of family and domestic violence assaults, with a 57% reduction at
night and a 44% reduction in family and (non-intimate partner) domes-
tic violence. We further found a reduction of 44% of family and
domestic violence assaults in Hamilton following the introduction of
policies that modified the late-night drinking environment. However,
the Hamilton result was not supported across all three of the main
models, suggesting that these measures were not as impactful as
restricting trading hours. Our results mirror previous findings of the
studies of non-domestic violence in Newcastle and Hamilton [25, 26].
In essence, we found that domestic violence was affected by the same
intervention (restricted trading hours [26]) that affected non-domestic

violence at the same site in the same way. More research is needed to
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TABLE 5 Relationship effects in Newcastle and Hamilton.

Hamilton intimate partner Hamilton family and other

Newcastle family and other

Newcastle intimate partner

Cl P-value IRR Cl P-value IRR Cl P-value IRR Cl P-value

IRR

Predictors

(2.62, 4.10) <0.001

3.28%**

(2.93,4.97) < 0.001 7.82%* (6.56,9.31) <0.001

3.83**
0.94

< 0.001

(8.26, 11.84)
(0.98, 1.46)

9.90***
1.19

(intercept)

0.008

(1.09, 1.77)

1.39**

0.012

(1.06, 1.59)

1.30*

0.672
< 0.001
< 0.001

(0.71, 1.25)

0.079

Intervention

(0.42,0.74)

0.56***

0.008
< 0.001

(0.63,0.93)

0.77**

Intervention x site (Newcastle)

(0.41,0.65)

0.52***

(0.40, 0.55)

0.47***

Site (Newcastle)

(0.36, 0.60) <0.001

(0.43,0.63)

0.47***

< 0.001
< 0.001

(0.48,0.70)

0.58***

Intervention x site (Hamilton)

< 0.001

0.52%**
1.01
1.00
1.00
418

(0.59,0.78)

0.68***
1.00
1.00
1.00
418

Site (Hamilton)

0.384

(0.99,1.02)

0.723

(0.98,1.01)

0.299

(0.97,1.01)

0.99
1.00
1.00
418

1.01 (0.99,1.02) 0.259
1.00

1.00
418

Month of the year

0.492

(1.00, 1.00)
(1.00, 1.01)

0.218

(1.00, 1.00)

0.902

(0.99,1.01)

0.116

(0.99, 1.00)
(1.00, 1.01)

Time elapsed since the start of the study

0.228

0.054

(1.00, 1.01)

0.259

(1.00, 1.01)

0.308

Time elapsed since the intervention

Observations

0.729

0.591 0.548

0.721

R? Nagelkerke

Abbreviations: Cl, confidence interval; IRR, incidence rate ratios.

*P < 0.05; **P < 0.01; ***P < 0.001.
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test whether similar interventions that were introduced in other enter-
tainment precincts were also associated with similar reductions in
reported family and domestic violence. Our results, and previous
research [6, 32-38], indicate that there is scope to consider family and
domestic violence alongside non-domestic violence in the planning for
night-time regulations and night-time economies. Evaluations of inter-
ventions designed to reduce violence in the night-time economy and
alcohol-related violence should include measures of both domestic
and non-domestic violence. There is also a need to extend research
efforts to evaluate the effects of interventions such as these on
reported sexual assault violence. Reported rates of sexual assault vio-
lence have increased by more than 30% in Australia since 2010 [14]. It
is estimated that alcohol or other drugs contribute to half of all sexual
assaults with either the offender or the victim or both affected [14].

This study has four limitations: first, we used non-equivalent control
sites in our study. As the sites have slightly different demographics, they
are approximate rather than perfect matches. Therefore, we used the
control sites as controls for trends, alongside pre-post-tests of the inter-
vention within each treatment site. While we have confidence in the
CBD of Wollongong as an appropriate control for the CBD of Newcas-
tle, the city of Maitland may be a less adequate control for the suburb of
Hamilton. Although both control sites reflect the state-wide increase in
reported family and domestic violence incidences during the study
period [51, 52], assaults rose in Maitland at a greater rate when com-
pared to Wollongong (1.66 versus 1.02). The use of Maitland as a control
may be skewing the results of the Hamilton models. Therefore, those
results should be interpreted with caution. Secondly, our time-series ana-
lyses examining the effects of the interventions on the different types of
family and domestic violence used 209 observations (instead of 228). As
we had multiple years of observations, these models are still sufficiently
powered. Thirdly, our study was limited to highly localized catchment
areas that were also home to entertainment precincts. We know that
many of the patrons of these entertainment precincts did not live in
these catchment areas. As such, the studied interventions may have had
broader effects on reported rates of family and domestic violence in the
greater Newcastle area that were not measured here. More research is
needed to study whether interventions such as these can affect reported
rates of family and domestic violence assaults in areas that extend
beyond entertainment precincts. Finally, we did not model the effects of
other policies or strategies that were introduced to affect domestic vio-
lence during the study period [53]. For example, regional domestic vio-
lence coordinators in region command offices, Safer Pathway and
Staying Home Leaving Violence Services were all introduced in Newcas-
tle and Wollongong [53]. However, as these strategies affected both the
treatment site and its matched control site, their effects are unlikely to
diminish the explanatory power of this study.

In conclusion, this study indicates that more research is warranted
on the effects of interventions that modify late-night drinking environ-
ments and restrict trading hours on family and domestic violence. Our
research, together with the growing body of research on the relationship
between alcohol policy and domestic violence, demonstrates that family
and domestic violence are potentially affected by these policies and

these effects should be rigorously evaluated even when they are not the
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TABLE 6 Rate of increase in Wollongong.

Negative binomial

Predictors IRR Cl P-value
(Intercept) 11.73* (10.46, 13.14) < 0.001
Intervention 1.02 (0.87, 1.20) 0.774
Time elapsed since start of the study 1.00 (1.00, 1.00) 0.255
Month of the year 1.01 (0.99, 1.02) 0.272
Observations 228

R? Nagelkerke 0.053

Abbreviations: Cl, confidence interval; IRR, incidence rate ratios.
*P < 0.001.

primary focus of intervention. Policymakers, researchers, industry and
the community at large would do well to recognize that alcohol policies
can have overlooked effects—in this case, interventions in the night-time

economy can affect rates of family and domestic violence.
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