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Meeting between Legal Affairs and Community Safety Committee,
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Mr Mark Furner MP, Ms Joan Pease MP, and Mr Tony Perrett MP

and

Professor Kypros Kypri
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Papers to be discussed

1. Stockwell T, Chikritzhs T. Do relaxed trading hours for bars and clubs mean more relaxed drinking ?A
review of international research on the impacts of changes to permitted hours of drinking. Crime Prevention
and Community Safety. 2009;11(3):153-70.

- Finding of increased harm with increases in trading hours

2. Hahn RA, Kuzara JL, Elder R, Brewer R, Chattopadhyay S, Fielding J, et al. Effectiveness of policies
restricting hours of alcohol sales in preventing excessive alcohol consumption and related harms. American
Journal of Preventive Medicine. 2010 Dec;39(6):590-604.

- Finding of increased harm with increases in trading hours of >2 hours
- Evidence unclear for increases of <2 hours

3. Kypri K, Jones C, McElduff P, Barker D (2011). Effects of restricting pub closing times on night-time
assaults in an Australian city. Addiction 106(2) 303-10
- One third reduction in assaults after reduction in trading from 5 to 3.30am and lockout 1.30am

4. Stockwell T (2011). Commentary on Kypri et al. (2011): Fighting the good fight against alcohol-related
violence: one bar or one hour at a time? Addiction 106(2) 311-12
- Underlines the importance of population-wide strategies rather than targeted law enforcement
approaches

5. Rossow I, Norstrom T. The impact of small changes in bar closing hours on violence. The Norwegian
experience from 18 cities. Addiction. 2012 Mar;107(3):530-7.
- Changes in trading hours in both directions; symmetry shown in the overall effect of 20% change
in assaults for each hour of trading

6. Kypri K, McElduff P, Miller P (2014). Restrictions in pub closing times and lockouts in Newcastle
Australia 5 years on. Drug & Alcohol Review 33(3):323-6
- Effects in Newcastle CBD were sustained beyond the initial 18 months; no significant effect of
lockouts and voluntary measures in neighbouring Hamilton

6a. Menéndez P, Weatherburn D, Kypri K and Fitzgerald J. Lockouts and Last Drinks: The impact of the 2014
liquor license reforms on assaults in NSW, Australia. NSW Bureau of Crime Statistics and Research
Bulletin, April 2015

- 32% reduction in assault in KX and 26% in CBD in first 6 months following change

7. de Goeij MC, Veldhuizen EM, Buster MC, Kunst AE. The impact of extended closing times of alcohol
outlets on alcohol-related injuries in the nightlife arcas of Amsterdam: a controlled before-and-after
evaluation. Addiction. 2015 Jun;110(6):955-64.

- One hour increase in closing time associated with one third increase in ambulance attendances
(‘international city’).

& Kypri K (2015). Evidence of harm from late night alcohol sales continues to strengthen [Invited commentary
on de Goeij et al 2015]. Addiction, 110(6): 965-6
- Reviews recent evidence and identifies problems with formulation of laws, recommending ‘last
drinking ' (California model) and dispensing with lockouts. Simpler rules will meet with less
resistance from industry and public.

9. Kypri K, McElduff P, Miller P (2015). Night-time assaults in Newcastle 6-7 years after trading hour
restrictions. Drug & Alcohol Review, DOI: 10.1111/dar.12342
- Move evidence of sustained effect in Newcastle CBD and lack of improvement in Hamilton despite
lockouts and voluntary measures.

10, California ABC — 2am last drinking statewide, easy to police hitp://www.abc.ca.govV/FORMS/ABC608.pdf
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Original Article

Do relaxed trading hours for bars and
clubs mean more relaxed drinking? A
review of international research on the
impacts of changes to permitted hours
of drinking

Tim Stockwell*? and Tanya Chikritzhs®

3Centre for Addictions Research of British Columbia, University of Victoria,
Victoria BC, Canada.

E-mail: timstock@uvic.ca

bNational Drug Research Institute, Curtin University, Perth, Australia.

*Corresponding author.

Abstract Trading hours of licensed premises have been progressively relaxed since
World War Il across much of the English-speaking world as part of a global trend towards
liquor deregulation. This review was informed by a systematic search of studies published
in the English language since 1965 which sought to evaluate the public health and safety
impacts of changes to liquor trading hours for on premise consumption — namely ‘pubs’
and clubs in the United Kingdom, ‘hotels’ and ‘taverns’ in Australia and New Zealand and
‘bars’ in North America. The systematic search was supplemented by materials identified
from the 'grey literature’, mostly government reports. A total of 49 unique studies met
the inclusion criteria of which only 14 included baseline and control measures and were
peer-reviewed. Among these, 11 reported at least one significant outcome indicating
adverse effects of increased hours or benefits from reduced hours. Controlled studies with
fewer methodological problems were also most likely to report such effects. It is suggested
that differences between findings from Australia and the United Kingdom following
the Licensing Act 2003 are most likely due to differences in methodological approach.
It is concluded that the balance of reliable evidence from the available international liter-
ature suggests that extended late-night trading hours lead to increased consumption and
related harms. Further well-controlled studies are required to confirm this conclusion.
Crime Prevention and Community Safety (2009) 11, 153-170.
doi:10.1057/cpes.2009.11

Keywords: licensing laws; violence; review; alcohol

@ 2009 Palgrave Macmillan 1460-3780 Crime Prevention and Community Safety Vol. 11, 3, 153-170
www.palgrave-journals.com/cpcs/
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Introduction

F I Yhe United Kingdom is one of the number of countries to have experi-

enced a growth in alcohol consumption and related problems over the

past decade (Plant and Plant, 2007; Stockwell 2004; Meier et al, 2008).
It was estimated that hazardous alcohol consumption contributed four per
cent of the total global burden of disease in 2002 — a figure that rises to ap-
proximately 10 per cent for economically developed countries (Rehm and
Room, 2005). In 2008, the World Health Assembly recognized these trends by
endorsing a resolution calling for international collaborative action to reduce
the adverse effects of hazardous alcohol use with a special focus on reducing
harms experienced by young people.

Debates regarding effective and socially acceptable measures to reduce
the considerable burden of alcohol-related death, injury and illness have
also raged in the United Kingdom with the charge being sometimes laid that
alcohol policy there has been unduly influenced by the alcohol industry
(Room, 2004; Stockwell, 2004). A BBC TV Panorama special aired on
6 June 2004 (Stockwell, 2004) suggested that there may have been censoring
of a 2003 government White Paper to omit mentioning of published studies
suggesting adverse effects of increased alcohol availability (for example,
Chikritzhs and Stockwell, 2002). Further evidence of such influence was
that the official government response to the upsurge in alcohol-related prob-
lems was to deregulate still further with the enactment in November 2005
of the Licensing Act 2003 that abolished statutory closing time for licensed
premises in England and Wales. The Chikritzhs and Stockwell’s (2002)
study is but one of many studies that will be reviewed here and compared
against those studies recently conducted in England and Wales that have at-
tempted to examine the effect of unrestricted trading hours on alcohol con-
sumption, crime and health.

The present review summarizes and updates evidence from a number of
countries spanning four decades regarding the impact of relaxation of trad-
ing hours on a variety of indices of alcohol consumption and related harms.
Studies published in the peer-reviewed literature as well as those accessed
from the ‘grey literature’ of government reports were included. In keeping
with other comprehensive reviews (for example, Babor et al, 2003; Loxley
et al, 2004), it will be concluded that where increased trading hours have
actually occurred (as opposed to new policy which brings about limited
change), they are associated with increased consumption and related harms.
In light of this conclusion, a brief critique is offered of the designs and meth-
odologies employed in evaluations of the UK and other studies. Summaries
of the outcomes of various studies into the UK experience with extended
trading hours can be found in Hough and Hunter (2008) and Hough et al
(2008b).

154 © 2009 Palgrave Macmillan 1460-3780 Crime Prevention and Community Safety Vol. 11, 3, 153-170
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Deregulation of alcohol availability through increased ease of access to
liquor licenses, privatization of government liquor monopolies and more gen-
erous trading hours has been a common pattern in economically developed
countries since World War II. This has afforded many opportunities to exam-
ine the public health and safety impacts of specific kinds of increased alcohol
availability, a number of which have been studied and reported. Unfortunately,
at first sight, the available studies offer a confusing picture of positive, negative
and null results (Stockwell, 1995; Babor et al, 2003). Furthermore, the picture
becomes still less clear given evident variety in the pervasiveness of changes in
trading hours that have been evaluated, as well as in the quality of the outcome
measures and research designs that have been employed. The present review
attempts to sift more carefully through the available evidence, offering a meth-
odological critique that places more emphasis on studies that have evaluated a
significant change in availability, using appropriate measures and a sound,
controlled research design. The results of studies with weaker designs will also
be summarized, such as cross-sectional studies that compare outcomes at one
point in time between areas with different trading hours and simple ‘before
and after’ designs that do not control for unmeasured trends and confounding
factors.

The evaluation of alcohol policy experiments is challenging. There are many
social and economic factors, which impact on patterns of drinking and levels
of related harms, not least changes in disposable income and hence the afford-
ability of alcohol (Meier et al, 2008; Office of the BC Provincial Health
Officer, 2008), changes in alcohol tax levels (Stockwell and Crosbie, 2001)
and in the enforcement of drink-driving laws (McKnight and Voas, 2001).
Very few evaluations of alcohol policy changes take account of changes in
these crucial social and economic drivers of consumption — and some make
potentially erroneous conclusions as a result. In a few rare instances, study
designs control for such unmeasured, confounding effects by including control
observations from within the study area, from a similar adjacent area or even
from both.

Finally, there is the serious challenge of choosing appropriate outcome
measures. These too can be misleading. At least two published evaluations of
policing practices designed to reduce alcohol-related violence in and around
licensed premises have primarily relied on levels of police charges for assaults
(Putnam et al, 1993; Burns et al, 1995) that increased during the intervention.
Brinkman et al (2000) have since pointed out that in these instances the meas-
ures used were highly likely to have been inflated by an increased police pres-
ence around bars and that significant declines were found in these same studies
in measures of assault injuries presenting to emergency departments, measures
which are unlikely to suffer from the same kind of bias. It is also suggested that
specific indicators of alcohol-related violence (for example, violent incidents
late at night in and around licensed premises) are superior to more general

© 2009 Palgrave Macmillan 1460-3780 Crime Prevention and Community Safety Vol 11, 3, 153-170
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measures of violent crime (for example, total violent incidents in a given area
at all times of day and night). It is not, however, recommended to use alcohol
‘flags’ on crime data whereby officers are required to indicate whether they
believe that alcohol was a factor in an incident — it is commonly found
that these are not used consistently and do not generate research quality data
(Brinkman et al, 2000).

Methods

Peer reviewed scientific research studies that address the quantifiable effects of
changes to trading hours for licensed premises are uncommon. A large propor-
tion of the literature in this domain, especially most UK evaluations released
in recent years, has yet to be peer reviewed. For the purposes of this review,
therefore, a broad-based literature search, which included both peer-reviewed
and grey literatures, was adopted.

The review specifically focused on studies that investigated the effects of
changes to hours and days of sale affecting on-premise drinking (that is, pubs,
clubs, restaurants and nightclubs). Using combinations of search terms (‘alco-
hol’, ‘availability’, ‘liquor’, ‘licensed’, ‘licensing’, ‘policy’, ‘extend’, ‘drink’,
‘hour’, ‘evaluation’ and ‘late’), electronic databases (Pubmed and ProQuest
Social Science journals) were mined to locate peer-reviewed material. The
National Drug Research Institute (NDRI) library collection was extensively
searched for published and unpublished materials. Internet search engines
(Google and Google Scholar) were used to locate unpublished university,
government and non-government organization websites.

All relevant studies identified by the search process and published up to
December 2008 were included. Studies were classified according to the strength
of their design, including: (I) studies of association with no explicit baseline
measure and no control observations; (II) studies with baseline comparison
points, but no control observations; and (I} studies with baseline and control
observations. Reports that had been superseded by more recent publications
(for example, Chikritzhs et al, 1997) or publications produced by the liquor
industry (for example British Beer and Pub Association reports) were excluded.
One study that involved multiple components, only part of which included a
control region, was placed in both categories II and III (Gray et al, 1998). A
group of five case studies conducted by the University of Huddersfield Applied
Criminology Centre as part of an evaluation of recent changes to the UK
Licensing Act (Newton et al, 2008a, b, c,d,e) have been listed independently.

Results

In all, 49 unique studies on the effect of changes to trading hours for on-
premise licensed alcohol consumption and/or related harms were identified.

156 ® 2009 Palgrave Macmillan 1460-3780 Crime Prevention and Community Safety  Vol. 11, 3, 153-170
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No randomized controlled trials were identified, and most studies were retro-
spective evaluations of government policy changes. Australian, UK and, to a
lesser extent, Canadian studies dominated the literature — only a handful
of studies from developing nations or of indigenous populations were identi-
fied. In the wake of recent alcohol policy change in England and Wales, a suite
of case studies currently found only in the grey literature have increased the
numbers of studies appearing for the United Kingdom.

The type and quality of measures used varied, the most common including
road traffic crashes/impaired driver offences; emergency department (ED)
attendances; interpersonal violence and disorderly conduct. Other less frequently
used measures included self-reported alcohol consumption; alcohol sales data;
blood alcohol concentrations (BACs); liver cirrhosis; alcohol dependence; al-
cohol psychosis and dependence; pancreatitis; self poisoning; admissions to
sobering-up shelters and women’s refuges. The majority of studies retrospec-
tively examined the effect of increased late-night trading hours on levels of
harms, and both negative and positive consequences have been documented.
Design quality, rigour, reliability and generalizability of findings
varied substantially, even within categories.

Only a few studies lacked both a baseline measure and a control group
(I, n=4), and over half of all studies identified (I, »=31) while reporting base-
line data still lacked a crucial control group. In all, 19 of 21 studies identified
from the United Kingdom did not include a control group, and over half had
not yet been peer reviewed (n=14), doubtless due to the recency of the UK
legislative changes that many of them have focused on. Less than a third of all
studies identified included both baseline and control measures (III, n=14)
though all of these had been peer reviewed.

A supplement to this paper available on www.carbc.ca provides summary
tables classified into each of the three groups of different study designs
(Supplementary Tables 1-3). Only those in group Il are detailed here in
Table 1 below.

Summary of studies of association

The four studies in this category span three decades and two countries (two each
in the United States and Australia). Although in every case, the authors report
significant associations between changes in trading hours and alcohol consump-
tion and/or harm in the predicted direction, the absence of formal baseline or
control compatisons leave these results open to a variety of unmeasured sources
of confounding. For example, an Australian study found striking, and significant
associations between the hours that bars in Sydney, New South Wales, could
remain open and the number of violent assaults identified as occurring on these
premises over the period of the study (Briscoe and Donnelly, 2003). Unfortu-
nately, there were no controls for the size of these types of venue and patronage
(for example, adjustment for volume of alcohol sales) as, for example, 24-hour

© 2009 Palgrave Macmillan 1460-3780 Crime Prevention and Community Safety Vol. 11, 3, 153-170
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Table 1: Summary of studies with baseline and control observations

First author, year,
location, type of
publication

Description

Results

Potential confounding/linutations

Smith (1978) Australia
(peer reviewed)

Dufty and Plant (1986)
The United Kingdom
(peer reviewed)

Smith (1988a) Australia
(peer reviewed)

Smith (1988b) Australia
{peer reviewed)

Smich (1988¢) Australia
(peer reviewed)

Examined effect of Sunday trading in
Perth city on numbers of road traffic
casualties. Used remainder of state as
control region.

Examined effect of 1-hour increase in
closing on liver cirrhosis and
alcohol dependence deaths, total
alcohol-related deaths, hospital
admissions for drunkenness and
drink-driving in Scotland. Used
England and Wales as control region.

Examined effect of four-hour closing time
increase on road trafthe casualties. Used
time of day as an internal control.

Examined effect of Sunday trading in
Brisbane city on numbers of road traffic
casualties and property damage crashes.
Used remainder of state as control region.

Examined effect of change from 2200
hours close to ‘free’ closing times in
Tasmania on numbers of road traffic
casualties. Used time of day as an
internal control and South Australia as
an external control.

Significant increase for Sundays.

No significant negative effects. Apparent
decrease in public drunkenness.

Significant overall increase.

Significant overall increases for both
measures,

No significant overall change. Significant
increase berween 2200 and 0600 hours
and accidents more likely to occur after

midnight.

Unable to identify alcohol-related casualties
and those associated with licensed
premises. Could not rule out possibility of
a temporal redistribution of crashes.

Concurrent economic recession, relative
price increase for alcohol and changes
to policing. Did not consider potential
lagged effects associated with measures
of chronic harm.

Unatle to identify alcohol-related crashes
and those associated with licensed
premises.

Numbers instead of rates were used.
Unable to identify alcohol-related
casualties and those associated with
licensed premises.

Total numbers of trading hours for
hotels did not change.
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Table 1: Continued

First author, year, Description Results Potential confounding/limitations
location, type of

publication

Smith (1990) Australia FExamined effect of initial 2-hour Significant increase after closing time Few licensed premises responded to the

(peer reviewed)

McLaughlin and
Harrison-Stewart
(1992) Australia(peer
reviewed)

Pinot de Moira and
Duffy (1995) UK
(peer reviewed)

Gray et al (1998)
Ausrralia (peer
reviewed)

closing time increase for Sundays and
subsequent 8-hour increase on Sunday in
numbers of road traffic casualties. Used
time of day as an internal control.

Examined effect of a short-term closing
time increase in City of Fremantle on
consumption levels of 18-28-year-old
man using residential survey. Used a
Perth region as a contral.

Examined effect of 1-hour increase in
closing on mortality rates for liver
cirrhosis, pancreatitis, alcoholic
poisoning, alcohol dependence and
alcohalic psychosis in England and
Wales. Used Scotland as control region.

Examined effect of rrading hour
restrictions for licensed premises on local
alcohol consumption levels in Tennant
Creek community. Used whole of
Northern Territory as a control region.

following 8-hour increase. No change
for smaller 2-hour increase on Sunday.
No evidence of decline during other
time periods, Overall increase in traffic
casualties.

No significant change. Heavier drinkers
in both areas most likely to report using
extended trading hours,

Significant increase in alcoholic
poisoning, no change for other
measures.

Significant decline in per capita alcohol
consumption in Tennant Creek, no
decline for the Northern Territory as a
whole.

initial 2-hour extension. Unable to
identify alcohol-related casualties and
those assaciated with licensed premises.

Few respondents (local residents)
actually atrended licensed premises
during the event. Arypical heavy police
presence throughout the study period,
Inadequate sample size for detecting a
small effect.

Problematic choice of control region
{Scotland in economic recession).
Inappropriate choice of alcohol
measures {all long-term conditions with
exception of poisoning).

Range of concurrent interventions,
Restrictions also affected off-premise
sales.

a:(- ;BupjuLIp paxe)as aJowW UBaW SqN)> pue sieq 1o sanoy Suipesy paxejas oq

siLog/icLiel

§10Z 118 Juswpuswy uoye|siba sausiol/ paj@nj-oyodly BuipeL

¥l ON uoissiugns

86'L'LL



091

0L1-€5T °€ ‘1T IOA  41978G ANunwuwo?) pue uonuUIAg WD)  (BLE-09F] UB[IUWIEW aArHEd 6007 ©

Table 1: Continued

First author, year,
location, type of
publication

Description

Results

Potergial confounding/limitations

Chikritzhs and
Stockwell (2002)
Australia {peer
reviewed}

Vingilis et al (2005)
Canada/the Unired
States (peer reviewed)

Vingilis et al {2006)
Canada/the United
States (peer reviewed)

Examined effect of 1-2 hours closing
time extension after midnight on police
reported assaults and volumes of
alcohol sales artributable to individual
licensed premises in Perth. Used assaults
associated with premises trading with
standard hours as controls.

Examined effect of extended drinking
hours from 0100 to 0200 on positive
BAC driver traffic fatalices in Onrario
on alcohol and non-alcohol-related
rraffic crash driver fataliries. Total
Ontario fatalities and trends in New
York and Michigan casualties used as
controls. Also measured alcohol sales.

Examined effect of extended closing
hours from 0100 to 0200 on
alcohol-related road traffic casualties
occutring in Windsor, Ontario, Used
Detroit, Michigan USA as external
control areas. Examined potential
cross-border effects.

Significant increase in reported assaults
and corresponding significant increase
in volumes of high alcohol content
beverage sales, Monthly assault rate
doubled in extended hours premises and
were not changed in control venues.

No significant change in
alcohol-related driver faralities,
Overall beer consumption

declined.

Significant increase in total and
alcohol-related casualties in Windsor.
No change in total casualrties for the
total Ontario region. Windsor increases
partly due to ‘repatriation’ of Windsor
drivers involved in crashes across border
in neighbouring Detroit. No evidence
of increased numbers of Detroit drivers
crashed in Windsor.

Could not determine whether significant
increases were due to greater levels of
alcohol consumption by individuals or
greater numbers of patrons attending
late crading premises (or both).
Non-randomized premises.

Limited statistical power. Limited use
of extended hours by licensees, Lower
BAC testing rates in control regions
and concarrent road safety initiatives in
operation.

Low uptake of extended hours in
Ontario outside of Windsar city.
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Table 1: Continued

First author, year,
location, type of
publication

Description

Results

Potential confounding/limitations

Chikritzhs and
Stockwell (2006)
Australia (peer
reviewed)

Chikritzhs and
Stockwell (2007)
Australia (peer
reviewed)

Examined the effect of 1-2-hour closing
time extension after midnight on
numbers of positive BAC road traffic
crashes, driver BAC levels and volumes
of alcohc! sales attributable to individual
licensed premises in Perth. Used crashes
associated with premises trading with
standard hours as controls.

Examined the effect of 1-2-hour closing
rime extension after midnight on positive
driver BAC levels among patrons of late
trading premises by time of day, age and
sex. Used driver BACs among patrons of
normally trading premises as controls.

Significant increase when controlled
for crashes associated with normally
trading premises and the introduction of
mobile breath testing stations to Perth
freeways. Corresponding significant
increases in high alcohol content
beverage sales. No significant relation
with driver BACs.

Male patrons of late trading premises
aged 18-235 years and apprehended
between midnight and 0200 hours
had significantly higher BACs. Female
patrons of late trading premises
apprehended for drunk driving berween
2200 hours and midnight (before
closing time) had significantly lower
BACs.

Could not determine whether higher
numbers of crashes due to grearer levels
of alcohol consumption by individuals
or greater numbers of parrons artending
late trading premises (or both),
Non-randomized premises.

Non-randomized premises. Potential
patron drinking at multiple locarions.
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venues may have much higher patronage, be open for many more hours and
hence have a much higher likelihood of a violent incident being reported to the
police. Concurrent and potentially confounding regulatory changes unrelated to
trading hours limit confidence in the results of the other studies (Douglass et al,
1979; Ligon and Thyer, 1993; d’Abbs et al, 1994). Nonetheless, three of these
studies were published in peer-reviewed journals and they can be regarded as
suggestive but certainly not definitive evidence of an association between longer
trading hours and increases in violent incidents.

Summary of studies with baseline but no control observations

A total of 31 studies were classified under this heading spanning four decades,
eight countries and in some cases (the United States, the United Kingdom and
Australia), still more subnational jurisdictions (Raymond, 1969; Toomath and
Nguyen, 1974; Bruce, 1980; Knight and Wilson, 1980; Hoadley et al, 1984;
Goddard, 1986; Northridge et al, 1986; Smith, 1987; Rhodes et al, 1990;
Goddard, 1991; d’Abbs et al, 1996; Walker and Biles, 1997; Gray et al, 1998;
Graham et al, 1998; d’Abbs et al, 2000; Lange and Voas, 2000; Ragnarsdottir
et al, 2002; Bellis et al, 2006; Babb, 2007; Duailibi et al, 2007; London
Ambulance Service, 2007; Newton et al, 2007; Sivarajasingam et al, 2007;
Vingilis et al, 2007; Goddard, 2008; Newton and Hirschfield, 2008; Newton
et al, 2008a,b,c,d, e; and Hough et al, 2008a,b).

In almost every instance, interpretations of the findings from these studies
are compromised by a failure to control for other concurrent regulatory, eco-
nomic or policy changes (for example, changes to the drinking age laws in
New Zealand, economic recessions in Scotland and changes to drink-driving
laws in Canada). In several other instances, the studies can be criticized for
failing to show a significant uptake in new available trading hours (for exam-
ple, in Canada and in the United Kingdom) or for having inadequate periods/
points of observation (for example, limited time series) to fully assess the
impact of the change in trading hours. The UK studies (Hough et al, 2008a;
Newton et al, 2008a,b,c,d,e) can be regarded more as an examination of the
impact of the Licensing Act 2003 on overall levels of crime and violence rather
than the study of the specific impacts of extended trading hours of bars and
clubs. Of the 31 studies, observed impacts in the predicted direction (that is,
increased hours lead to increased problems and vice versa) were reported for
at least one outcome measure in nine studies, in the opposite direction in seven,
in both directions for different measures in five and no significant results in
ten studies. In short, the pattern of results was extremely mixed and no fixed
conclusion, one way or the other, is warranted.

Summary of studies with both baseline and control observations

A total of 14 studies met the criteria for being included in the group that had
the strongest study designs. The majority of these studies examined the impact
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of increases to trading hours using numbers of road traffic casualties as a pri-
mary measure (n=9). Leaving concerns regarding other design and measure-
ment issues to one side, 11 of the 14 studies reported effects in the expected
direction on at least one outcome measure (rates of harm or hazardous con-
sumption) and three found no effect or an inverse association. Design and
methodological problems were apparent in many of the studies. Once more
there were many instances in which the change to trading hours was associated
with other interventions or concurrent economic changes that might have
differentially impacted on intervention and control sites. Furthermore, there
was again the concern in several instances that the case for conducting a study
in the first place was weak as there was limited or no take-up of available extra
hours (Smith, 1988a, 1990; McLaughlin and Harrison-Stewart, 1992; Vingilis
et al, 2005). Another interpretational issue is whether only a shift in the time
of occurrence of problem events was shown as opposed to a significant impact
on overall levels of harm. This criticism can be levelled at the many early
Australian studies reported between 1978 and 1990. In many instances
increased rates of harm occurred coinciding with new trading hours (for exam-
ple, late at night or in the early hours of the morning), but there was no sig-
nificant impact reported on overall levels of harm. Other studies (Chikritzhs
and Stockwell, 2002, 2006, 2007) of the impact of extended trading hours
given to a select number of hotels in Perth, Western Australia, did not suffer
from these particular problems though, arguably, can still be criticized for
non-random selection of hotels with extended versus non-extended hours.
However, it is unlikely that the finding of increased problems at premises with
extended trading hours compared with controls can be explained away
entirely by increased patronage as significant increases in blood alcohol levels
of patrons caught by roadside breath testing were detected after they had been
drinking at extended trading hours premises.

Discussion

Our search for literature evaluating the impact of changes to trading hours of
liquor licenses permitted to sell alcohol for consumption on the premises (bars,
taverns, hotels, restaurants and so on) identified 49 relevant studies from eight
countries across four decades of which 29 were peer reviewed and 20 were
government reports or other grey literature. There was huge heterogeneity in
study design, outcome measure and statistical treatment of the data with few
studies of high quality. Just over half of the studies (25) reported significant
adverse impacts associated with increased trading hours or the converse, posi-
tive impacts of decreasing the hours of trading. Among studies that included
both baseline and control data of some kind, a higher proportion (79 per cent)
reported significant effects in the predicted direction on at least one outcome
measure. Further, among this latter group of studies those with fewest
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methodological problems, which were able to demonstrate actual change in
alcohol availability, were more likely to yield positive results. Although further
well-controlled studies are needed, it is concluded that the balance of the
present evidence (taking into account the relative reliability of the studies and
their outcomes) suggests that under most circumstances, increasing trading
into the early hours for on-premise liquor consumption licenses will result in
increased alcohol use and related harms such as violence. There are likely to be
regional variations in the extent to which alcohol consumption and related
outcomes are affected, driven to some extent by the timing of trading hours
extensions or reductions (for example, early in the evening versus after
midnight), cultural practices, social norms, drinking patterns, prevalence of
harms, administrative processes for data reporting and a range of other com-
munity-specific characteristics.

The studies were categorized into three broad groups according to very
basic design features: whether or not they included baseline data and used
control or comparison areas or liquor outlets. The most striking weakness of a
large proportion of studies reviewed here was the absence of either external
(that is, nearby regions or communities) or internal (that is, non-alcohol-
related harms, alternative times of day) control observations with which to
adjust, at least in part, for underlying trends (for example, systematically
increasing numbers of hospital admissions, greater police enforcement) or
macro-level changes (for example, economic recession). Yet, it is important to
note that some studies, including control observations, were undermined by
problematic comparisons with external regions, which were also undergoing
substantial macroeconomic change (for example, Duffy and Plant, 1986; Pinot
de Moira and Duffy, 1995). For many studies in the categories 1 and II, the
omission of control observations was an indicator of further substantial limita-
tions, including failure to account for the impact of concurrent policy change
likely to have confounded outcomes (for example, increased police activity
focused on alcohol-related problems); fundamental lack of actual change in the
policy purported to have been evaluated (for example, limited uptake of unre-
stricted trading hours policy); singular reliance on potentially unreliable self-
reported levels of alcohol consumption; inadequate sample size/numbers of
observations; inappropriate cross-seasonal comparisons or overly brief periods
of observation and absence of strong, reliable and consistent measures of alcohol
consumption (for example, sales data) and alcohol-related harms. In part, many
of these limitations can be attributed to the nature of the studies themselves.
Most were retrospective evaluations of multifacetted regulatory changes made
by governments with limited consideration given to future evaluation. Many
studies have relied on administrative data collected for other purposes and
without access to comprehensive and reliable alcohol-specific data.

Overall, in addition to baseline measures and control observations, the
most reliable studies of the category III were characterized by (i) strong and
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consistent alcohol-specific measures that reliably reflect local alcohol consump-
tion (for example, objective alcohol sales data, assaults in and around licensed
premises, BAC-positive road traffic crashes); (ii) careful consideration of
potential confounders (for example, other concurrent policy changes/inter-
ventions, such as responsible beverage service, enhanced police activity, poten-
tial redistribution/mobility of drinkers between regions and drinking locations)
with solid attempts to control for these in statistical analyses; (iii) use of time
series designs with adequate length and appropriate application of statistical
analyses which control for autocorrelated data and (iv) an ability to compare
licensed premises with and without late trading hours. It can be concluded
overall that studies with stronger designs are were more likely to find positive
relationships between changes in on-premise trading hours and rates of alco-
hol consumption and related harms.

There is still a need for further empirical studies of the impacts of significant
changes to trading hours on rates of alcohol use and related harms using con-
trols for concurrent economic and other regulatory changes utilizing validated
measures of alcohol-related consumption and harm. In particular, further well-
controlled studies relating trading hours to levels of violence are needed.
Although 17 of the identified reports specifically examined interpersonal vio-
lence (many recently from the United Kingdom), only one included baseline
and control measures (Chikritzhs and Stockwell, 2002). Among the four peer-
reviewed studies (including the latter), all found positive associations between
length of trading hours and interpersonal violence. In comparison, results
among the uncontrolled and non-peer-reviewed studies were mixed. Of par-
ticular interest, a common feature among recent UK studies, which included
measures of interpersonal violence, was that policy changes to remove set clos-
ing times were noted to have had minimal overall impact on actual trading
hours kept by licensed premises and to have occurred during a period of
increased police enforcement activity, Police enforcement activity in and
around licensed premises has the potential both to increase reporting of crime
events (Brinkman et al, 2000) as well as to deter them (Jeffs and Saunders,
1983). As far as it could be ascertained, none of these studies were able to
control for potential confounding by changes to police activity. It is suggested
that had the United Kingdom case studies been able to link violent incidents to
particular licensed venues and also compare those that took advantage of the
extra hours and those which did not, they may have well reported similar
results to the Australian studies (for example, Chikritzhs and Stockwell, 2002),
for example, there was a significant increase in violence in and around those
trading premises later. Although the sky did not exactly fall in after the Licensing
Act 2003 for England and Wales in terms of demonstrable overall increases in
all crimes of violence or changes in total population consumption of alcohol
(Hough and Hunter, 2008), employment of the Perth methodology (Chikritzhs
and Stockwell, 2002) might yet have shown significant effects on the subgroup
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of violent events that occur directly in and around licensed premises late at
night. It should be noted, however, that the authors of the UK studies were
commissioned by the Home Office to evaluate the overall impact of the
Licensing Act 2003 on crime and disorder and not specifically the effects
of extended trading hours on alcohol-related violence — a subtle but important
difference.

Supplementary Information accompanies the paper on Crime Prevention
and Community Safety website (http://www.palgrave-journals.com/cpcs)

Supplementary Tables 1-3
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Effectiveness of Policies Restricting Hours of
Alcohol Sales in Preventing Excessive Alcohol
Consumption and Related Harms
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Abstract: Local, state, and national policies that limit the hours that alcoholic beverages may be available
for sale might be a means of reducing excessive alcohol consumption and related harms, The methods of
the Guide to Community Preventive Services were used to synthesize scientific evidence on the effective-
ness of such policies. All of the studies included in this review assessed the effects of increasing hours of sale
in on-premises settings (in which alcoholic beverages are consumed where purchased) in high-income
nations. None of the studies was conducted in the US. The review team’s initial assessment of this
evidence suggested that changes of less than 2 hours were unlikely Lo significantly affect excessive alcohol
consumption and related harms; to explore this hypothesis, studies assessing the effects of changing hours
of sale by less than 2 hours and by 2 or more hours were assessed separately.

There was sufficient evidence in ten qualifying studies to conclude that increasing hours of sale by 2 or
more hours increases alcohol-related harms. Thus, disallowing extensions of hours of alcohol sales by 2 or
more should be expected to prevent alcohol-related harms, while policies decreasing hours of sale by 2
hours or more at on-premises alcohol outlets may be an effective strategy for preventing alcohol-related
harms. The evidence from six qualifying studies was insufficient to determine whether increasing hours of
sale by less than 2 hours increases excessive alcohol consumption and related harms.

(Am ] Prev Med 2010;39(6):590- 604) Published by Elsevier Inc. on behalf of American Journal of Preventive
Medicine

in general and binge drinking in particular are thus mat-
ters of major public health and economic interest. Reduc-
ing binge drinking among U.S. adults has been a public
health objective in Healthy People 2010.°

In the U.S,, local control of the total or specific hours
during which alcoholic beverages may be sold (hereaf-
ter referred to as “hours of sale”) varies from one state
to another. Some states allow cities, counties, and other
local jurisdictions to enact their own alcohol control poli-
cies, and in these states, restrictions on hours of sale can vary
from one location to another. In other states, local control
may be pre-empted by state regulations that prohibit local
authorities from enacting alcohol control regulations

Introduction

xcessive alcohol consumption is responsible for
approximately 79,000 deaths per year in the U.S,,

making it the third-leading cause of preventable
death.' Binge drinking (consuming five or more drinks
per occasion for men and four or more drinks per occa-
sion for women) is reported by approximately 15% of
U.S. adults aged =18 years and by approximately 29% of
high school students in the U.S.?” The direct and indirect
economic costs of excessive drinking in 1998 were $184.6
billion.* The reduction of excessive alcohol consumption
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stricter than those that apply to the rest of the state.*” As of
1953, American Indian reservations have the authority to
establish their own alcohol-related policies, prior to which
alcohol was formally prohibited.”

There is also wide variation among states in the specific
restrictions they place on the hours of sale by retail setting
(i.e., on- or off-premises) and by the day of the week.® For
on-premises alcohol outlets, states allow facilities to serve
alcohol for a median of 19 hours a day on weekdays and

Published by Elsevier Inc. on behalf of American Journal of Preventive Medicine
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Saturdays. Nine states (Alabama, Florida, Georgia, Illi-
nois, Louisiana, Maryland, Nevada, New Jersey, and
South Carolina) have no limits on hours of sale for on-
premises alcohol outlets,” On Sundays, alcohol may be
served for a median of 17 hours at on-premises facilities,
with seven states placing no restrictions on Sunday on-
premises sales; four states allow no sales of alcohol at
on-premises facilities on Sundays. In off-premises set-
tings, hours of sale are limited to a median of 18 hours on
weekdays and Saturdays. Restrictions range from no lim-
its on hours of sale in Alabama, Florida, Georgia, lllinois,
Louisiana, Maryland, and Nevada to 8 hours of sale al-
lowed in Idaho. On Sundays, states allow a median of 13
haurs of alcohol sales at off-premises facilities, with five
states having no restrictions; 18 states with “blue laws”
allow no off-premises sales.

This review uses the methods of the Guide to Commu-
nity Preventive Services (Community Guide)'® to assess
the effects of changes in the hours during which alcohol is
served on excessive alcohol consumption and related
harms. A separate review published in this issue assesses
the effects of changing days of sale on excessive alcohol
consumption and related harms and concludes that in-
creasing days of sale leads to increased consumption and
related harms. The focal question of the present review is
how, within allowable days of sale, the number of hours
available for acquisition and service of alcohol affects
excessive alcohol consumption and related harms.

Findings and Recommendations from Other
Reviews and Advisory Groups

Several scientific reviews''™'* have concluded that restrict-
ing the hours when alcohol may be sold is an effective strat-
egy for reducing excessive alcohol consumption and related
harms. One review,'' funded by the Center for Substance
Abuse Prevention (CSAP), found substantial evidence of
harms associated with expanding the hours and days of
alcohol sales. This conclusion was based on previous empir-
ical research indicating that the expansion of the hours and
days of sale increased prevalence of excessive alcohol con-
sumption and alcohol-related problems. Most prior reviews
have combined findings on days and hours and none have
examined a threshold effect. The CSAP review included
studies prior to 1999; a recent review'* includes studies pub-
lished between 2000 and 2008. The present review covers
both periods using the systematic methods of the Commu-
nity Guide described below.

Several international bodies have also recommended
the control of hours or days of sale, or both as means of
reducing excessive alcohol consumption and related
harms.'” For example, a recent review'® of alcohol con-
trol strategies by the WHO found that limiting of hours of
sale was an effective method for reducing alcohol-related
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harms. In Ireland, the Department of Health and Chil-
dren’s Strategic Task Force on Alcohol'” concluded (p.
30) that “restricting any further increases in the physical
availability of alcohol (number of outlets and times of
sales)” is among the most effective policy measures for
influencing alcohol consumption and related harms.

Methods

The methods of the Community Guide were used to systematically
review scientific studies that have evaluated the effectiveness of
limiting or maintaining existing limits on the hours of sale for
preventing excessive alcohol consumption and related harms. '’ In
brief, the Community Guide process involves forming a systematic
review development team (review team), consisting of subject mat-
ter and methodology experts from other parts of the CDIC, other
federal agencies, and academia, and the Task Force on Community
Preventive Services (Task Force); developing a conceptual ap-
proach [or organizing, grouping, and selecling interventions; se-
lecting interventions to evaluate; searching for and retrieving avail-
able research evidence on the effects of those interventions;
assessing the quality of and abstracting information from each
study that meels inclusion criteria; assessing the quality of and
drawing conclusions about the body of evidence on intervention
effectiveness; and translating the evidence on effectiveness into
recommendations. Evidence is collected and summarized on
(1) the effectiveness of reviewed interventions in altering selected
health-related outcomes and (2) positive or negative effects of the
intervention on other health and nonhealth oulcomes. When an
intervention is shown Lo be effective, information is also included
about (3) the applicability of evidence (i.e., the extent to which
available effectiveness data might generalize Lo diverse population
segments and settings); (4) barriers to implementation; and (5) the
economic impact of the intervention. To help ensure objectivity,
the review process is typically led by scientists who are not em-
ployed by a program that might be responsible for overseeing the
implementation of the intervention being evaluated.

The results of this review process are then presented to the Task
Force, an independent scientific review board that objectively consid-
ers the scientific evidence on intervention effectiveness presented to
them and then determines, with the guidance of a translation table,
whether the evidence is sufficient to warrant a recommendation on
intervention effectiveness.'® Evidence can be found to be strong, suf-
ficient, or insufficient. Sufficient or strong evidence may indicate ben-
efit, harm, or ineffectiveness of the intervention whereas insufficient
evidence indicates more research is needed.

Conceptual Approach and Analytic Framework

The premise of this review is that increased availability of alcoholic
beverages through any mechanism facilitates increases in excessive
consumption and related harms, and that limiting hours of sale of
alcoholicbeverages is one way to reduce availability. The limitation
of hours of sale of alcoholic beverages was defined as “applying
regulatory autherity to limit the hours that alcoholic beverages may
be sold at on- and off-premises alcoholic beverage outlets.” Limit-
ing may refer to either maintaining existing limits in response to
efforts to expand hours of sale or reducing current limits on hours of
sale. Hours of sale may be regulated at the national, state, or local
level or some combination of these. Off-premises retailing refers to
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Figure 1. Effects of regulation of hours (and days) of alcohol sales on excessive alcohol

consumption and related harms

the sale of contained alcoholic beverages, for instance, at package
stores, liquor stores, grocery stores, or convenience stores, for
consumption elsewhere. On-premises retailing refers to the sale of
alcoholic beverages for consumption at the point of sale, for exam-
ple, at bars, restaurants, or clubs.

Policies that regulate the hours of sale may be influenced by various
characteristics of the affected population, including the demand for
alcoholic beverages, the age distribution of the population, the reli-
gious affiliation and involvement of residents, and the amount of
tourism the area attracts. Policies reducing or expanding hours of sale
are hypothesized to affect alcohol consumption and alcohol-related
harms through the following means (Figure 1). First, increases or
decreases in the hours of sale affect consumers’ ability to purchase
alcohol by changing its availability. Second, when access to alcoholic
beverages changes, consumers may alter their purchasing habits in
several ways, including changing their purchase volume, rescheduling
their purchases, relocating their purchases, or obtaining alcoholic bev-
erages illegally. Changes in their purchasing habits may then affect
their drinking patterns or overall levels of alcohol use, resulting in
changes in alcohol-related problems.

Changes in the hours of sale may also affect alcohol-related
health outcomes by other means. For example, increases in the
hours that alcohol is available at on-premises outlets may be asso-
ciated with increased social aggregation, which, in turn, may in-
crease aggressive behaviors that are exacerbated by alcohol con-
sumption.'® Increases or decreases in the hours that alcohol is
available in one jurisdiction may also increase or decrease alcohol
consumption in adjacent jurisdictions if consumers travel from a
jurisdiction with fewer hours to one with greater hours. This may
also affect the number of miles traveled to purchase alcohol, and
therefore the probability of alcohol-related motor vehicle crashes.

The present review addresses the following research question:
what are the effects on excessive alcohol consumption and related
harms of changing the hours of sale at on- or off-premises oullets?
It was hypothesized that there would be a dose-response relation-
ship related to the magnitude of the change in hours (i.e., the
amount by which hours of sale are increased or decreased). Based
on this hypothesis, the body of evidence for this review was strati-

hours. In others, facilities
must apply for an extension
and meet certain criteria,
such as demonstrating a lack
of facility crowding in a neighborhood. It was hypothesized that
the additional level of regulation required to apply for extended
opening hours might reduce the potential harm from greater access
by restricting the implementation and extent of added hours.

Inclusion and Exclusion Criteria

To be included as evidence in this review, studies had to meet
certain criteria. First, studies that assessed short-term changes in
alcohol availability (e.g., alcohol sales related to a special event such
as a sports competition) were not included. Second, eligible studies
needed to assess the specific impact of changes in the hours of sale
on excessive alcohol consumption, related harms, or both, as op-
posed to evaluating the effect of change in combination with other
interventions. Studies of combined interventions may obscure the
effects attributable specifically to changes in hours. Third, because
the current focus was on the effects of changes in hours of sale in
jurisdictions where these changes occurred, no review was made of
studies that examined the effects of changes in hours in one juris-
diction on consumption elsewhere, for example, in neighboring
jurisdictions or across a border. Fourth, to increase the applicabil-
ity of the findings to the U.S., studies had to be conducted in
countries with high-income economies® according to the World
Bank.'? Fifth, studies had to present primary research findings, not
just review other research findings. Sixth, studies had to be pub-
lished in English. Seventh, studies had to have a comparison group

“World Bank High-Income Economies (as of May 5, 2009): Andorra, Antigna
and Barbuda, Aruba, Australia, Austria, The Bahamas, Bahrain, Barbados,
Belgiumn, Bermuda, Brunei Darussalam, Canada, Cayman Islands, Channel
Islands, Cyprus, Czech Republic, Denmark, Equatorial Guinea, Estonia, Facroe
Tslands, Finland, France, French Polynesia, Germany, Greece, Greenland,
Guam, Hong Kong (China), Hungary, Ieeland, Ireland, Isle of Man, Israel,
Italy, Japan, Republic of Korea, Kuwait, Liechtenstein, Luxembourg, Macao
{China), Malta, Monaco, Netherlands, Netherlands Antilles, New Caledonia,
New Zealand, Northern Mariana Islands, Norway, Oman, Portugal, Puerto
Rico, Qatar, San Marino, Saudi Arabia, Singapore, Slovak Republic, Slovenia,
Spain, Sweden, Switzerland, Trinidad and Tobago, United Arab Emirates,
United Kingdom, U.S,, Virgin Tslands (U.S.).

www.ajpm-online.net
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or, at a minimum, compare outcomes of interest before and after a
change in the policy related to hours of sale.

Specific types of alcohol-related harms of interest were alcohol-
related diseases (e.g. liver cirrhosis), alcohol-impaired driving,
alcohol-related crashes, unintentional or intentional injuries, and
violent crime. When studies assessed multiple oulcomes of inter-
est, those outcomes with the strongest known association with
excessive alcohol consumption were selected. Qutcome measures
that had the strongest known association with excessive alcohol
consumption included binge drinking, heavy drinking, liver cir-
rhosis mortality, alcohol-related medical admissions, and alcohol-
related motor vehicle crashes, including single-vehicle night-time
crashes (which are widely used to indicate the involvement of
excessive drinking).”® Less-direct measures included per capita
ethanol consumption, a recognized proxy for estimating the num-
ber ot heavy drinkers 1n a population’’; unintentiowal injuties,
suicide; and crime, such as homicide and aggravated assault.

Search for Evidence

The following databases were searched: Econlit, PsycINFO, Soci-
ology Abstracts, MEDLINE, Embase, and EtOH. All years of
records available on the databases were searched up to February
2008. Although the systematic search ended at this date, the review
team is not aware of additional hours of sale research published
since this time. (The search strategy will be available on the Com-
munity Guide website.) The reference lists of articles reviewed were
also searched as well as reference lists from other systematic re-
views, Government reports were considered for inclusion, but
unpublished papers were not. Subject matter experts were also
consulted to identify studies that might have been missed.

Assessing the Quality and Summarizing the
Body of Evidence on Effectiveness

Each study that met the inclusion criteria was read by two reviewers
who used standardized criteria to assess the suitability of the study
design and threals Lo validity.'” Uncertainties and disagreements
belween the reviewers were reconciled by consensus among the
review team members. Classification of the study designs accords
with the standards of the Community Guide review process and
may differ from the classification reported in the original studies.
Studies were evaluated based on their design and execution.
Those that collected data on exposed and control populations
prospectively were classified as having the greatest design suitabil-
ity. Those that collected data retrospectively or lacked a comparison
group, but that conducted multiple pre- and post-measurements on
their study population(s), were rated as having moderate design
suitability. Finally, cross-sectional studies, those without a com-
parison group, and those that involved only a single pre- or post-
measurement in the intervention population were considered to
have the least suitable design. Qualily of execution was assessed by
examining potential threats to study validity, including an inade-
quate description of the intervention or of the study population(s),
poor measurement of the exposure or outcome, failure to control
for potential confounders, and a high attrition rate among study
participants. Based on these criteria, studies were characterized as
having good quality of execulion if they had al most one threat to
validily; [air execution il they had two to four threats to validity,
and limited quality of execution if they had five or more threats to
validity. For example, studies that used only proxy outcome mea-
sures were assigned a penalty for this threat to validity. Only studies
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with good or fair quality of execution were included in the body of
evidence; studies with any level of design suitability were included,
other than those with cross-sectional design.

Effect estimates were calculated as relative percentage change in
the intervention population compared with the control population
using the following formulas:

1. For studies with pre- and post-measurements and concurrent

comparison groups:
Effect estimate=(I 4 /T5r ) (Cpoa/Crre) — 1.
where:

[,.«=last reported outcome rate or count in the intervention
group after the intervention;

I, . =reported outcome rate or count in the intervention
group before the intervention;

Cpos=last reported outcome rate or count in the comparison
group after the intervention;

Core =reporled outcome rate or count in the comparison

group before the intervention.

2. For studies with pre- and post-measurements but no concurrent

comparison:

Effect estimate =(1,,5— T,/ pre

All studies included in this review assessed the effects of increas-
ing hours of sale, and the control condition was nor increasing
hours of sale. Although the analysis here accordingly assesses the
effects of increasing hours, the public health intervention of inter-
est is the control condition, (i.e., limiting or not increasing hours of
sale). This approach rests on the assumption that increasing avail-
ability by increasing hours is likely to increase excessive consump-
tion and related harms, and thus not increasing hours when pro-
posed is the public health intervention. For each body of evidence,
the review reports a number of events of policy changes in hours in
4 given jurisdiction, each of which may have been the subject of
more than one study (a research investigation carried out by a
single researcher or research group), cach of which, in turn, may
have been reported in more than one paper or report.

Results on Intervention Effectiveness

Studies of Changes of >2 Hours in Hours
of Sale
Ten studies™ ' of six events that resulted in a change of
=2 hours in the hours of alcohol sales met the inclusion
criteria. Only one study’ was of greatest design suitabil-
ity; however, the principal analysis in this study was pre-
sented graphically and did not allow the estimation of a
numeric effect size. One study® was of moderate design
suitability and eight™* ' were of least suitable design. All
studies had fair quality of execution. (A summary evi-
dence table [Table 1]**~"” accompanies this review.)

Four of the six events studied occurred in Australia (in
1966, 1977, 1984, and 1998 -2000); one in London, En-
gland (in 2005); and one in Reykjavik, Iceland (in 2005).
All of the events led to increased hours of sale at on-
premises alcohol outlets.

In Victoria, Australia, weekday and Saturday hours
were extended from 6:00 pMm to 10:00 pM in 1966. Hours
allowed prior to this change were not reported. One
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Least

Pre/post, no
control

Quality of
execution:

Fair {4 limitations)

Newton (2007)%7

Design suitability:

Least

Pre/post, no
comparison

Quality of
execution:

Fair {3 limitations)

Babb (200722

Design suitability:

Least

Pre/post, no
comparison

Quality of
execution:

Fair (3 limitations)

Ragnarsdottir
(2002)2®

Design suitability:

Least

Pre/post, no
comparison

Quality of
execution:

Fair (3 limitations)

Intervention:

Novemnber 24, 2005
Pre-intervention:

MNovember 24, 2004-April 30, 2005
Post-intervention:

MNovember 24, 2005-April 30, 2006

Location: London

Dates:

Intervention:

November 2005

Pre-intervention:

March 2005

{9:00em—9:008m)

Postintervention: March
20086 (9:008M-9:008M)

Location: London

Dates:

Intervention:

Movember 2005

Pre-intervention:

December 2004-November 2005

(9:00r—9:00am)

Post-intervention: December 2005—
Novernber 2006 (9:00em —9:00:m)

Location: “relatively small” city center,

Reykjavik

Dates:

Intervention:

July 1899—July 2000

Pre-intervention.

March 1999-April 1999

(8 weekend nights) Postintervention:
March 2000-April 2000 (B weekend
nights)

7 days a week, dependent
an special license

Note: Granting of licenses
subject to consideration of
impact on local residents,
businesses, and expert
opinion

Control: None

Intervention:

Experimental unrestricted

hours
Control: None

intervention:

Experimental unrestricted
hours, along with fines/
penalties for service to
drunk clients and children

Control: None

Intervention:

Experimental unrestricted
hours

Control: Unchanged hours

ARMT (6 months before
compared to & months
after)

Analysis:

Mann-Whitney U test for
differences in
proportions

Outcomes:

Numbers and percentages of
“aleoholrelated” ER
admissions, injuries,
and hospital referrals

Analysis.

30 of 43 home office police
forces provide data on
arrests for serious and
less-serious violent
crimes. Offenses not
specified as alcohol-
related

Analysis:

Percentages; no tests of
significance

Outcomes:

® Emergency ward
admissions (not specific to
city center)

® Suspected drunk driving
cases

Significant increases in nurmber

of alcoholrelated admissions,

alcoholrelated assault,
aleohol-related injury,

and alcohotrelated hospital
admissions

Moving averages calculated for
nighttime arrests, 6:00ru to
5:59am

For all outcomes, location not
specified as city center (the
location of intervention) or
outside city center.

Emergency ward admissions:

Weekend nights:

31% increase

All-day:

3% increase

Weekends (all day);

Table 1. Evidence of the effects of limits of alcohol hours of sale on excessive alcohol consumption and related harm
Study/design/
execution Population/study time period Intervention/comparison Analysis/outcome Reported findings Review /effect size
Policies allowing a
change of =2
hours—Increasing
howrs
El-Maaytah Location: University College Hospital, Intervention: Analysis: ARMT Relative % change {95% CI):
(2008)*° London, England, and Wales Flexible opening hours: Chi-square Pre: 1102 -33.8% (-39.7, —27.3)
Design suitability: Dates: Potentially 24-hour opening, Outcome: Post: 730

Relative % change (95% Cl):
Alcohotrelated assault:
129.6 (46.1, 260.8)
Alcoholrelated injury:
193.2(108.2, 312.8)

Relative % change:

Serious offenses (including homicide
and manslaughter):

-9.5%

Less-serious offenses (with
wounding):

-5.4%

Less-serious offenses (with wounding)
In city centers and near licensed
premises:

—4.3% Assault without injury: =2.7%
Assault without injury in city centers
and near licensed premises: 3.1%

Relative % change:

Weekend emergency ward
admissions: 20%*

Accidents and other mishaps: 23%*

Fighting:

4%

Suspected drunk driving: 79.3%
(13.8, 182.4)

(continued on next page)
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Table 1. {continued)

Study/design,/
execution Popuiation/study time period Intervention/comparison Analysis/outcome Reported flndings Review/effect size
*Weekend nights defined as Saturday 20% increase
or Sunday from 12:00 ww to 7:00am Weekdays: 2% decreasa
Reasons for admission include
incidents often related to
drinking: Accidents and other
mishaps: 23% increase
Fighting: 34% increase “on-alcohol
related admission types: No
change Suspected drunk driving;
1999: 29
2000: 52
Smith {1988)%% Locatlon: Intervention: Analysis; Traffic injury crash: Relative % change (95% CI):
Design suitability: Tasmania, Australia Unrestricted hours allowed Chi-square Increased between 10:00m and Traffic injury crash:
Least Dates: throughout week. Smith Outcome: B:00am. 10.8% {-1.5, 21.2)
Pre/post, no Intervention: reparts numbers of actual Crash injury between Although the number occurring
comparison August 10, 1977 hours did not change, but 10:00rm and &:00sm directly after the former
group Pre-intervention: hours shifted to later times. clasing time decreased, both
Quality of July 1, 1971-June 30, 1977 Exceptions (mandatory the proportion and the
execution: Fallow-up: closing): absolute number o® traffic

Fair (3 [imitations}

Raymond {1969)°2

Design suitatility:

Greatest

Pre/post, no
comparison.

Quality of
execution:

Fair {3 limitations)

Williams (1972)%°

Design suitability:

Moderate

Interrupted time
series

October 1, 197 7—-September 30, 1978

Location:

Melbourne, Victoria (Australia)

Dates:

Intervention:

February 1, 1966

Pre-intervention:

1964-1965

Follow-up:

1966-1967 after period

Note: data collection begins January 1,
1966

Location:
Victoria, Australia
Dates:
Intervention:

Sundays 5:00 av—12:00n0on

Sundays 8:00pm—12:00my

Good Friday

Prior hotel opening hours:

Manday-Saturday:

10:00 am-10:008m

Sunday: 12:00n00m-8:00eM

Control:

MNumber of injury crash from
6:00 em to 10:00em

Intervention: Closing time
extended from €:00em to
10:00em

Control: Sundays

Intervention: Closing time
extended from €:00em to
10:00em

Control: None

Analysis:

COutcomes:

® Casualty accidents

® Total accidents
© Pedestrian accidents
© Singlevehicle accidents
= Multivehicle accidents

Analysis:

Maximum likelinood
estimates

Qutcome:

injury crash from 12:00mn to
6:00am increased, for a total
overall increase.

Summary of major findings:

Total accidents:

No change

Hourly distribution of accidents
occurring from 6:00pm to
11:00rm changed significantly:

Sharp decrease from 6:00em ta
7:00em and an increase from
10:00em to 11:00pw.

Sales Increase $1.9 per quarter
due to 10:00em closing
Equivalent to 12% increase

Graphical comparison of weekdays
and Saturday with hours change vs
Sunday without change:

No effect

Consumption change:

12% (ns)*

*Cls not calculable because of lack of
data

[{continued on next page)
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Table 1. Evidence of the effects of limits of alcohol hours of sale on excessive alcohol consumption and related harm (continued)

Before and after design
with comparison
Quality of execution:
Fair (3 penaities)

June 30, 1995 for:

® Assaults

Data collected from July 1, 1990 to
June 30, 1998 for:

® Roadblock breath testing

® Accldents

Control: Hotels that served in
standard hours (until 12;
00wmn) throughout study
period (non-ETPs)

® Repeated measures
analysis

® Muitiple Linear Regression

Outcomes:

« Monthly assaull rates

® Impalred driver BAL

Non-ETP hotels:

Pre: 0.112; Post: 0.133

*Adjusting for alcohol sales
eliminated effeet of ETPs
(e.g., increased consumption
accounted for increased harm)

Study/design/
execution Population/study time period Intervention/comparison Analysis/outcome Reported findings Review/effect size
Quality of execution: January 2, 1966 Consurnption of alcohol in Aus$  Note: Author reports no
Fair (2 limitations) Pre-intervention: sales per capita controlied significant effect because SEs
1958-19686 Follow-up: 1966-1969 for price of beer and are large
consumer price index
Smith (1988)** Location: Victoria, Australia Intervention: Closing time Injury crash change: Yearty An increase of 11.5% in Relative % change (95% CI):
Dates: extended from 6:00em to vehicle crashes 3 years automabile crash injuries 3.6% (—16.6, 28.8)
Intervention: 10:00em befare and 1 year after associated with the change in
January 2, 1966 Contrci: None the change in hours. No hours (not taking entire day
assessment of alcohol- into account)
relatedness of crashes
Smith (1890)% Location: iIntervention: Analysis: Injury crash during the 4 hours Relative % change (95% Cl):
Design suitability: Victorla, Australia {1) Two 2-hour periods Chi-squares after &hour Sunday session 85(2.2,15.2)
Least Pre/post, no Dates: allowed on Sundays Outcome:
comparison Intervention: between 12:00noon and Traffic crash Injury
Quality of execution: (1) July 13, 1983 8:00pm
Fair (3 limitations) {2) November 1984 {2i) Full hours allowed
Pre-intervention: between 12:00noon and
January 1, 1980-December 31, 1983 8:00pm on Sunday
Follow-up (1): January 1, {2ii) Monday to Saturday
1984 -December 31, 1984 sales extended from
Foliow-up (2): January 1, 10:00pm to 12:00mN
1985-December 31, 1985 {2iii) Sunday restaurant hours
increased to 12:00 noow to
11:30prm (12:00n00n-4:
00w and 6:00sw—
10:00rm)
Control: None
Briscoe (2003)** Location: Intervention: 24-hour permit Analysis: descriptive Summary of major findings: Inconciusive
Design suitability: Victoria, Australia granted to some on- stalistics Authors claim that there is an
Least Cross-sectional Dates: premises alcohol outlets Outcomes: Number of association between 24-hour
Quality of execution:  Intervention: July 1998-June 2020 assaults within outiets permits and high rates of
Fair (3 limitations) during sludy period assaults, However, findings
appear contradictory and do
not aliow re-evaluation.
Policies allowing a
change of <2 hours
Chikritzhs (1997)%2*  Location: Perth, Western Australia (WA}  Intervention (1988); ETPs Analysis to test for ETP Monthly assaults per hotel: Relative % change:
Design suitability: Dates: only {until 1:00am instead association: ETP hotels: Monthly assaults per hotel:
Greatest Data collected from July 1, 1991 to of 12um) ® Paired ftests Pre: 0.121; Post: 1.87 30.1%

Wholesale alcohol purchases;
10.5%
Alcohol-related road crashes:
51.3%

(continued on next page)
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Table 1. (continued)

Study /design/
execution Population/study time period Intervention/comparison Analysis/outcome Reported findings Review/effect size
® Routine police patrols ® Alcoholrelated crashes ETP hotels:
® Wholesale alcohol Pre: 670,403, Post: 881,048
purchase Non-ETP hotels: Pre: 626,094
Post: 815,822
Alcohol-related road crashes:
ETP hatels: Pre: 0.0781; Post:
0.0808
Non-ETP hotels: Pre: 0.0731;
Post: 0.0503
Srnith (1987)° Location: New South Wales, Australia Intervention: Analysis: Summary of major findings: Relative % change in motor vehicie
Design suitability: Dates: Hours: Weekday/Saturday Percentage change Findings on this outcome not fatalities:
Least Intervention: evening closing hours Outcomes: considered -2.7%
Before and after Weekday/Saturday closing hours: extended from 10:00pm to Motor vehicle fatalities
design, no changed from 10:00em to 11:00rm 11:00pm December 1979
comparisan Pre-intervention: Sunday hours and outiet
Quality of 19761979 types also expanded
execution: Follow-up: December 1980 BAC levels
Fair {3 penalties) 1980-1981 lowered from 0.08% to

Knignt (1980)°7

Design suitability:

Least

Before and after
study without
comparison

Quality of
execution;

Fair (4 limitations)

Bruce (1980)°*

Design suitability:

Least

Before and after
study with no
comparison

Quality of
execution:

Fair (2 limitations)

De Moira (1995)%®
Duffy (1996)*°
Design suitability:
Greatest

Location: 4 major cities and central
balt of Scotland

Dates:

Intervention:

Hours: December 13, 1976

Pre-intervention:

October-November 1976

Follow-up:

March 1977

Location: 4 major cities and central
belt of Scotland

Dates:

Intervention:

Hours: December 13, 1976

Pre-intervention:

October-November 1976

Follow-up:

March 1977

Location: England/Wales
Dates:

Intervention:

0.05%
Control: No comparison group

Intervention:

Hours: Evening closing hours
extended from 10:00pm to
11:00em in December
1977

(Sunday licenses issuad
October 1977)

Control: No comparison group

Intervention:

Hours: Evening closing hours
extended from 10:00swm ta
11:00ew In December
1977

{Sunday licenses lssued
October 1977)

Control: No comparison group

Intervention: Extension of
opening and Sunday hours

® QOpening hour chenged from
11:00am to 10:00am

Analysis:

Percentage changes

Outcomes:

Consumption and patterns of
consumption

Analysis:

Percentage changes
Outcomes:

Beer sales in bulk barreis

Analysis:

Logistic linear regression,
analysis of deviance

Outcomes:

Change in consumption (in

standard units) from before to

after the time change:
Men: —0.9 units /week
Women: 0.2 units/week

Beer sales in bulk barrels
Mean 1970-1976/1977
3,7856,143/40,262,000
3,264,000,/366,800

Summary of major findir gs:
Mortality:

No increase In:

® Liver disease and cirrhosis

Relative % change in consumption
following extended hour:

Men: —4.9%

Women: 3.8%

Relative % change:
Beer sales in bulk bamels
5.7%

Relative % changes (95% CI):

Mortality from diverse alcoholrelated
diseasas: no effect

Convictions for sales to underage
patrons:

(continued on next page)
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Table 1. Evidence of the effects of limits of alcohol hours of sale on excessive alcohal consumption and related harm (continued)

Study/design/
execution Population/study time period Intervention/comparison Analysis/outcome Reported findings Review/effect size
Prospective data August 1988 ® Extra hour on Sunday ® Liver disease and Cirrhosis ® Pancreatitis 64.1% (21.2%, 99.0%)
collection with Pre-intervention: {nours allowed from 12: Mortality ® Alcohol poisoning Purchases by minors;
intervention and  1980-1988 0Owoow until 10:3C0em, with ® Pancreatitis mortality ® Alcoholdependent syndrome -62.4% (72.9%, 46.5%)
control Follow-up: a mandatory break of 4 & Alcohol poisoning ® Alcohol psychosis Recorded violent crime;
populations 19881991 hours beginning at 3:00#m) ® Alcoholdependent Woarkplace: 15.5% (14.0%, 17.0%)
Quality of ® Drinking-up time increased syndrome No increase In:
execution: from 10 to 20 minutes ® Alconol psychosis = Workplace absenteelsm
Fair (2 limitations) (weekdays only) ® Workplace absenteeism @ Serious or fatal workplace
® Offpremises sales allowed ® Workplace accidents accidents
from 8:00am ® Road accidents Increase in:
Control: Scotland (positive ® Positive breath tests ® Slight workplace accidents
contral, having already ® Drunk driving convictions RR Scotland: 1.34
extended hours several ® Drunkenness offenses RREand E: 1.01
years previously) @ Crimes of violence Mator vehicle:
& Underage drinking Mo increase In:
® Drunk driving convictions:
@ Positive breath tests
® Fatal and serious road
accidents
Increase in:
® Slight road accidents
Relative % change: 3.5%
Public order;
Mo increase in:
® Drunkenness offenses
e Crimes of violence
@ Underage drinking
Vingilis (2005)** Intervention: Intervention: On May 1, Analysis: Supposedly Summary of major findings: Findings:
Design suitability: May 1996 1996, Ontario, Canada, interrupted time series, No significant change relative to No significant change relative to
Greatest Pre-intervention; amended the Liquor but results not given. controls controls
Prospective data 1992-1996 License Act to extended Graphical analysas. Declines in consumption
collection with Follow-ugp: closing hours for alcohol Outcomes: Motor vehicle reported
intervention and 1996-1999 sales and service in fatalities, alcoholrelated
control licensed establishments and all
populations from 1:00am to 2:00am Consumption
Quality of Control: Michigan and New
execution: York states, in which
Fair (3 limitations) similar changes did not
occur

*Cls not calculable due to the lack of data.

ARMT, alcohol-related maxiliofacial trauma; ETP, extended trading permit
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study’” compared trends in motor vehicle-related out-
comes on weekdays and Saturdays before and after the
hours of alcohol sales at on-premises alcohol outlets in
Victoria, Australia, were extended, to the same outcomes
on Sundays, when there was no change in hours. The
author found that the increase in hours of sales on week-
days and Saturday did not significantly affect the number
of crashes that occurred on these days. However, she
observed a change in the timing of crashes corresponding
to the change in the closing time of the on-premises
alcohol outlets. Thus, in this study, it appeared that al-
though the number of events may not have been affected
by the change in the closing time of alcohol outlets, their
timing was affected. In contrast to this study's lndings,
two subsequent analyses of the same event concluded that
the increase in hours was associated with increases in
consumption®’ and motor vehicle crash injuries,”

In 1984, hours available for alcohol service in Victoria
were extended from 10:00em until 12:00mN on weekdays
and Saturdays and in length of time open from 4 hours to
8 hours on Sundays (a day on which alcohol sales had
been previously allowed). Information on hours prior to
the weekday and Saturday extension is not given. A study
of this event® found an increase in motor vehicle crash
injuries associated with these increases in hours.

Between July 1998 and June 2000, Victoria granted
24-hour permits to some on-premises alcohol outlets. A
cross-sectional study comparing rates of assaults in out-
lets granted and not granted 24-hour permits isinconclu-
sive.”! Although authors claim that higher rates of assault
are associated with 24-hour facilities, their statements
describing results are inconsistent, and the authors do not
provide data to allow re-evaluation.

In Tasmania (Australia), licensed premises were al-
lowed to stay open until any hour in 1977, Prior Monday-
Saturday opening hours were 10:00aM~10:00pyv; Sunday
hours, 12800N- 8:00pM. The assumption by policymakers
underlying unrestricted closing times was that possibly
intoxicated clients would not be exiting the facilities at the
samc time, potentially decreasing risks, because different
outlets would choose different closing hours. A study of
this event™ found an increase in motor vehicle crash
injuries associated with these increases in hours.

In Reykjavik, licensed premises were allowed to stay
open until any hour in the year 1999 on an experimental
basis, Prior closing requirements were 11:30 pm on week-
days and 2:00 amM on weekends. Researchers found in-
creases in emergency room admissions, injuries, fighting,
and suspected driving while intoxicated.*®

Finally, the United Kingdom's Licensing Act of 2003
allowed sales of alcoholic beverages 24 hours a day in
England and Wales, beginning in November 2005, sub-
ject to local licensing requirements. Three studics assess-
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ing the impact of this increase in hours of sale produced
mixed results.*” 2’ Two studies”™*’ found a relative de-
crease in harms (violent criminal offenses and alcohol-
related maxillofacial trauma, respectively), whereas a
third study”” found a relative increase in harms (alcohol-
related assault and injury) subsequent to this increase in
hours of sale.

Among the ten studies in this body of evidence,
two studies®**” found that an increase of =2 hours in the
hours of sale led to decreased alcohol-related harms (i.e.,
injury and serious violent crime), and six studies”*~*”"
found an increase in alcohol-related harms relative to the
period before the increase in hours of sale took place
(Pigure 2). The study by Raymond® found no effect. Une
study®® found a nonsignificant increase in alcohol con-
sumption associated with the increase in hours in Victo-
ria, Australia, in 1966.

Information on the requirement that premises seek
permits prior to expanding hours may not have been
complete in the studies reviewed. To the extent that stated
permit requirements accurately reflect the expansion
process, there appears to be no systematic effect of per-
mitting. Although the harmful effects of permitted ex-
pansions appear to be larger than those in which permits
were not required (Figure 2) there were also effects in the
opposite direction for studies of permitted settings.

22-31

Studies of Changes of <2 Hours in Hours

of Sale

Six studies of five events (reported in ten papers**~*") that
resulted in a change of <2 hours of sale met the inclusion
criteria. All studies were of on-premises alcohol outlets.
Three studies (seven papers®"*?~*!) were of greatest
design suitability, three™ ~** were of least suitable design;
all were of fair quality of execution. One study (two pa-
pers*®1%) of the extension of opening hours in England
and Wales in 1988 did not allow the calculation of effects
for several outcomes, but it reported small and inconsis-
tent results on multiple alcohol-related outcomes. One*'
provides graphics and report using interrupted time se-
ries but does not report numeric results.

In 1993, Perth, Australia allowed on-premises outlets
to extend their closing time from 12:00mn to 1:00am.>**
Findings were inconsistent, with a reported increase of
alechol wholesale but a decline in drunk driving and an
increase in assaults and in alcohol-related crashes. None
of these findings was significant.

In December 1979, the state of New South Wales in
Australia expanded on-premises alcohol outlet closing
hours from 10:00pM to 11:00pM, at the same time expand-
ing Sunday hours and outlet settings. A study of these
events®® proposed using the weekdays as the control in an
assessment of the effects of increased Sunday sales on
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Lifting Sundayban Lifting Sunday ban an increase in recor-
teads 10 it Ieads 1o hanms 3 i
—Tee ey ded violent crime of
Ewam _ ) 15.5% (95% CI=
- ot = 14.0%, 17.0%). (See
EtMaayta (2008)° |y Table 1.)
Ragnarsdottir (2002 = Finally, in 1996,
% Ragnarsdottir (2002) o Ontario Province ex-
3 :‘“"":::’%i 0 Permit tended closing hours
ikl NIRRT (I SESESI e in on-premises alco-
2 [ wulams (197252 x No permit
j { e B Nopan 111%10 outleztsoo frm;'i
Tasmania Smith {1088)2° | Interquartile range : Ai", B i S
Vekrn s prago S LR study®' of this event
’ ; . : used graphics and in-
40 10 &0 110 160 terrupted time series
Relative percentage change and 95% CI to assess the effects
% Consumption % Alsohol-related maxilicfacial trauma of this Change on all
@ ER admissions ¢ Injures and alcohol-related
# Crash Injuries o Fighting :
& Suspected DUI + Alcohol-related assault fatal motor vehicle
© Alcohol-related Injury = Sarlous violent orime

crashes. Changes in

Figure 2. Relative percentage change in diverse outcomes associated with increases of =2

hours
DU, driving under the influence

motor vehicle fatalities. However, this comparison is bi-
ased toward a null effect, given the change in weekday
hours. A comparison of weekday fatalities before and
after the weekday expansion indicates a reduction 0of2.7%
in motor vehicle fatalities over the study period associ-
ated with the weekday increase of 1 hour in closing time.
However, this outcome may be confounded by a reduc-
tion from 0.08% to 0.05% in maximum legal blood alco-
hol levels in December 1980, which would have been
expected to deter drunk driving and reduce motor vehicle
injuries.

In 1976, Scotland allowed on-premises outlets to ex-
tend their closing time from 10:00em to 11:00pm.>”%® Re-
ported changes were small and not consistent in direc-
tion. Knight found increased consumption for women
and decreased consumption for men, and Bruce re-
ported a small increase in the per capita consumption
of beer.

In 1988, England and Wales extended the closing hours at
on-premises outlets from 10:30pM to 11:00pM and moved the
opening time from 11:004aM to 10:00am.%**° The outcomes,
including mortality from liver disease and cirrhosis, pancre-
atitis, alcohol poisoning, “alcohol-dependent syndrome,”
alcohol psychosis, workplace absenteeism and injury, and
various motor vehicle-related outcomes) assessed in these
studies were heterogeneous and included the seemingly
contradictory findings that in comparison with changes in
the control setting (Scotland), convictions for sales to under-
age patrons increased by 64.1% (95% CI=21.2%, 99.0%),
whereas sales to minors fell substantially. Another finding was

Ontario were com-
pared with chan-
ges in Michigan and
New York, neither of
which changed hours
of sale during the same period. The study also assessed
changes in the sales of beer, wine, and spirits in On-
tario from the period before to the period following the
policy change. Numeric results are not reported. Beer
consumption declined over the study period, whereas
the consumption of wine and spirits declined in the
early 1990s and then increased in the later 1990s. The
authors conclude that changes in motor vehicle out-
comes are “minimal.” Their graphics suggest a shift of
the timing of alcohol-related fatalities to later hours
following the extension of hours of sale.

This small body of evidence indicates no consistent
effects of changes of <2 hours on alcohol-related out-
comes. Four events of increases in hours of sale were
studied. Only one study of increased hours of sale in
Perth, Australia, reported substantial increases in whole-
sale alcohol purchases, assaults, and motor vehicle
crashes. Two studies (of events in England and Wales and
in Ontario, Canada) did not provide numeric results but
reported small and inconsistent changes in alcohol-
related outcomes including alcohol consumption, multi-
ple alcohol-related causes of mortality, and motor vehicle
crashes. Two studies of increased hours of sale in Scot-
land also reported small and inconsistent changes in al-
cohol sales and consumption,

Again, information on the requirement that premises
seek permits prior to expanding hours may not have been
complete in the studies reviewed. To the extent that stated
permit requirements accurately reflect the expansion

www.ajpm-online.net
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pears to be no sys- leads to bnefits @ leads to harms
tematic effect of per- B .
mitting (Figure 3). T Chikritzhs -

i I Permit
Applicabllity | S I I [ requietd
The studies in this re- T TR i @ =T | No permit

: Bruce (1980 irett
view were conduc_:ted % Koght (1980} { el | require
in a variety of settings q |
gutmde dled us. am-:llC ; . < |
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luring a wide range o E ot s
time periods. None- 2 !
theless, the association § .
between restrictions =
Smith (1087)% = |
on the hours when al- = - - N 5 - " = . =
cohol may be sold and ;
ikl raiated Rty Relative percentage change and 95% Cl
o . B Fatal crashes # Alcohol-related O Molenterlme  # Sale to minors @ Wholesale
was consistent across & Positive driver BAC disease mortality @ Assaults & Underage purchases alcohaol saies
O Alcohol-related crashes A Drunk driving # Drunkenness offenses 4 Consumption

@ Per capita beer

* Authors indicate no significant effact but do not report effect sire; data pelnts arbltrarily placed on axs.

income countries) and
time periods, and the
findings of this re-
view are likely to be
relevant for consid-
ering the potential impact of modifying the number of
hours when alcohol may be sold in the U.S.

hours
NSW, New South Wales

Other Harms and Benefits

Maintaining hours of sale may sustain quality of life in
communities by controlling alcohol availability, exces-
sive alcohol consumption, and health and social harms
resulting from excessive alcohol use (e.g., public drunk-
enness); evidence of effects on quality of life were not
provided by the studies reviewed. Although it is possible
that crimes such as illicit alcohol sales may increase in
localities where the hours of sale are limited, no evidence
of such effects was found in any of the studies evaluated.
One study™® noted increased workload among law en-
forcement personnel associated with expanded hours of
sale.

Barriers
The maintenance and reduction in the number of hours
when alcohol may be sold may affect overall alcohol sales
and may thus be opposed by commercial interests in-
volved in manufacture, distribution, and sale of alcoholic
beverages. The alcohol industry has generally supported
policies that remove restrictions on the access to
alcohol.*?

State pre-emption laws (i.e., state laws that prevent the
implementation and enforcement of local policies more
testrictive than statewide regulations) can also under-

December 2010

Figure 3. Relative percentage change in diverse outcomes associated with increases of <2

mine efforts by local governments to regulate hours of
sale.® Indeed, the elimination of pre-emption laws related
to the sale of tobacco products is one of the health pro-
motion objectives in Healthy People 2010.° However,
there is no similar objective in Healthy People 2010 re-
lated to the local sale of alcoholic beverages.

Economics

No studies were identified that assessed the economic
impact of reducing the number of hours when alcohol
may be sold. No study was found that specifically esti-
mated the magnitude of commercial losses in sales and
tax revenues because of a policy of restricting hours of
alcohol sales.

Summary

This review found that increasing the hours when alcohol
may be sold by =2 hours increased alcohol-related
harms. Evidence supporting this conclusion wasbased on
studies conducted in on-premises settings outside the
U.S. According to Community Guide rules of evidence,
these findings provided sufficient evidence for the effec-
tiveness of maintaining limits on hours of sale for the
reduction of alcohol-related harms when efforts are made
to increase hours by =2.'” Because no qualifying study
assessed the effects of reducing hours of sale, the only
directinference that can be made is that reducing hours of
sale by =2 is likely to avert alcohol-related harms. How-
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ever, it may also be reasonable to expect that reducing
hours of sale would also reduce alcohol-related harms.

Because there was no consistent effect on excessive
alcohol consumption or related harms of increasing
hours of sales by <2 hours, according to Community
Guide rules of evidence, there was insufficient evidence
that this intervention had a meaningful effect.'” Insuffi-
cient evidence means that it is not possible to determine
from the available evidence whether this policy change
had a meaningful effect.

Research Gaps

All existing research on hours of sale to date has been
conducted in nations other than the U.S. It would be
useful to have studies of changes in hours of sale in U.S.
settings to confirm results from other settings. In addi-
tion, all research thus far has assessed the effects of in-
creasing hours of sale. Although it may be a less-frequent
event, evaluating the effects of reducing hours of sale for
preventing excessive alcohol consumption and related
harms would be useful. Evidence on changes in hours of
sale of <2 hours is currently insufficient because of in-
consistent findings. Thus, when such changes occur, it
may be worthwhile to assess the effects of smaller changes
in hours of sale on excessive alcohol consumption and
related harms to improve our understanding of the
“dose-response” and “threshold” relationships between
changes in hours of sale and public health outcomes.

Additional research is also needed to more fully assess
the costs and benefits of restricting the number of hours
when alcohol is sold. From a societal perspective, eco-
nomic elements should include intervention costs; loss in
sales, tax revenues, and employment; reductions in fatal
and nonfatal injuties, crime, and violence; gains in safety
and public order; and averted loss of household and
workplace productivity.

Finally, no studies were found that assessed the ef-
fects of changes in hours of sale in off-premises set-
tings. Although consumers at off-premises settings are
less likely to be directly affected by the effects of exces-
sive consumption at the place of purchase, it is never-
theless possible that changes in availability in these
settings may also affect alcohol-related harms. This
issue merits investigation.

Discussion

Based on a systematic review of qualifying studies, this
review confirms the findings of previous reviews and adds
details regarding a possible dose or threshold effect. Evi-
dence of the effects of changes in hours of sale of <2
hours was insufficient to determine effectiveness because
of inconsistency among findings in the body of evidence,

leaving unanswered the question of the effects of small
increases in hours of sale. Data are not sufficient to allow
systematic assessment of the relative percentage increase
in hours (over a baseline) or the placement of the hours
within the day.

All of the studies included in this review assessed the
effects of increasing hours of sale at on-premises outlets,
consistent with the international trend toward expanding
the availability of alcoholic beverages. Further scientific
evidence is needed to fully assess the symmetry between
the effects of maintaining existing limits on the hours of
sale compared with reducing hours of sale.

The only available evidence of the effects of reducing
hours of sale was from a study in Brazil,*® which did not
qualify for inclusion in the review because Brazil is not a
high-income nation, and, in general, studies of alcohol
consumption from middle- and lower-income nations
are thought not to be directly applicable to the contem-
porary U.S. context. In 1999, the city of Diadema had very
high homicide rates; 65% of these were alcohol-related.
Most of the homicides occurred between 11:00pMm and
6:00aM. Diadema law allowed 24-hour opening of alcohol
outlets. In July 2002, a new city law required bars to close
at 11:00pm. From 2002 to 2005, homicide rates in the city
declined by 44% (95% CI=27%, 61%), controlling for
mortality trends. During this time period, there was alsoa
17% decline in assaults against women (the only addi-
tional outcome assessed); this finding, however, was not
significant.

In addition to the lack of studies that assessed the effect
of stricter limits on the hours when alcohol may be sold,
the body of qualifying studies in this review had several
other limitations. First, some studies did not directly as-
sess the impact of relaxing restrictions on the hours of
sales on excessive alcohol consumption and alcohol-
related harms, but rather relied on proxy measures of
these effect outcomes (e.g., criminal arrest rates). Second,
nearly all of the studies relied on population-based data
from public health surveillance systems that did not cap-
ture information on alcohol control policies. As a result,
many of these studies were unable to control for some
potential confounding factors. However, these studies
generally assessed changes in the same geographic area
before and after the implementation of changes in hours
of sale over a fairly short time period. Other contextual
factors that could also influence alcohol sales and con-
sumption (e.g., changes in alcohol excise taxes) at the
country, state, or community levels were likely to have
remained fairly constant during the study periods, allow-
ing for a valid assessment of the impact of changing hours
of sale, independent of other factors, on alcohol-
related harms.
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The findings in this review support the potential
value of allowing local communities to maintain re-
strictions on hours of sale. If further research supports
the effectiveness of local restrictions on hours of sale, it
would also argue for eliminating state pre-emption
laws that prohibit local governments from enacting
alcohol control policies more restrictive than those
that exist statewide.

Weacknowledge the support and contributions of Steven Wing
of the Substance Abuse and Mental Health Services Adminis-
tration (SAMHSA) in discussions of this and other reviews.
The findings and conclusions in this report are those of the
authors and do not necessarily represent the official position of the
CDC.
No financial disclosures were reported by the authors of this

paper.
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Effects of restricting pub closing times on night-time
assaults in an Australian city

Kypros Kypri', Craig Jones’, Patrick McElduff' & Daniel Barker'
Sehoal of Medicine and Public Health, University of Neweastle, NSW, Australia’ and NSW Bureau of Crime Statistics and Research, NSW, Australia?

ABSTRACT

Aims In March 2008 the New South Wales judiciary restricted pub closing times to 3 a.m.. and later 3.30 a.m., in
the central business district (CBD) of Newcastle, Australia. We sought to determine whether the restriction reduced
the incidence ol assault. Design Non-equivalent control group design with belore and aller observations. Setting
Newcastle, a city of 530 000 people. Participants People apprehended for assault in the CBD and nearby Hamilton,
an area with a similar night-time economy but where no restriction was imposed. Measurements Police-recorded
assaults in the CBD before and after the restriction were compared with those in Hamilton. Cases were assaults
occurring from 10 pm.~6 a.m. [rom January 2001-March 2008, with April 2008-September 2009 as the post-
restriction period. We also examined changes in assault incidence by time of night. Negative binomial regression with
time, area, time X area interaction terms and terms for secular trend and seasonal effects was used Lo analyse the data.
Autocorrelation was examined using generalized estimating equations, Findings In the CBD, recorded assaults fell
from 99.0 per quarter before the restriction to 67.7 per quarler allerward [incidence rale ratio (IRR): 0.66, 95%
confidence interval (CI): 0.55-0.80]. In the same periods in Hamilton, assault rates were 23.4 and 25.5 per quarter,
respectively (TRR: 1.02, 95% CI: 0.79-1.31). The relative reduction attributable to the intervention was 37%
(IRR=0.63, 95% CL: 0.47-0.81) and approximately 33 assaull incidents were prevented per quarter. Conclusion
This study indicates that a restriclion in pub closing times to 3/3.30 a.m. in Newcastle, NSW, produced a large relative
reduction in assaull incidence of 37% in comparison to a control locality.
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INTRODUCTION later closing (i.e. liberalization of trade), with only a few
studies of the eflects of earlier closing (iLe. restriction

In many countries there continues to be intense public ol trade). A recent narrative review by Stockwell &

Submission No 145

interest in the trading hours ol alcohol outlets. Encour-
agingly, local, state and national governments appear
increasingly interested in the application of research evi-
dence to the regulation of the liquor trade. Given the
demand lor evidence, there is surprisingly little research
literature on the effects ol changes in trading hours. In
the two major reviews of empirical evidence on alcohol
policy in recent decades [1.2], there are just a few short
paragraphs on the role of trading hours.

The tendency in the post-war years in many countries
has been to liberalize alcohol control policies [1], such
that what evidence exists pertains mainly to the effects of

© 2010 The Authors, Addiction © 2010 Society lor the Study of Addiction

Chikritzhs [3] of the effects of changes in trading hours
examined 14 studies employing pre-post measurement
and control sites, of which 13 were liberalization studies.
In general, increasing trading hours was reported to be
associated with a higher incidence of alcohol-related
harm [3].

Four further studies, three of which were not covered
in the review by Stockwell & Chikritzhs (l.e. [4-7]) exam-
ined the effects of regulations requiring earlier closing.
Consistent with the liberalization studiesrelerred to above,
the typical finding was that earlier closing was associ-
ated with less alcohol-related harm. It should be noted.
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however, that compared with the liberalization studies,
these restriction studies generalize less well to the cir-
cumstances faced by most liquor licensing policy makers
which, typically, do not include management of national
border crossings or remote indigenous communities.

The present investigation arose from a regulatory
change applied in Newcastle, New South Wales (NSW),
Australia’s seventh largest city (population 530 000).
Licensed premises with late trading licences in the central
business district (CBD) of Newcastle had been shown to
have a high incidence of assault [8] and, more generally,
intoxication in licensed premises in NSW was reported to
be commonplace despite a law proscribing admission or
service of intoxicated individuals [9].

In NSW, alcohol outlet licensing is managed by the
State Government's Office of Liquor Gaming and Racing
(known as the Liquor Administration Board until 30
June 2008). In 2007, formal complaints about violence,
damage to property and disorderly behaviour arising
from service to intoxication in the Newcastle CBD were
made by the NSW Police and members of the community.
As a result, in 2008 the Liquor Administration Board
restricted opening hours of 14 pubs in the CBD from
5 a.m. to 3 a.m., with a 1 a.m. lockout, effective from 21
March 2008. Under the lockout conditions patrons could
continue to drink aleohol on the premises until 3 a.m. but
no new patrons could be admitted after 1 a.m., thus it is
also known as a 'one-way door’ policy.

The pubs mounted a legal challenge to the ruling and
as a consequence ol an out-of-court bargain with the
NSW police on 29 July 2008, the restriction was relaxed
to 3.30 a.m. closing with a 1.30 a.m. lockout. We sought
to test the hypothesis that this intervention would reduce
the incidence of assault in the Newcastle CBD. In addi-
tion, we sought to determine whether there was any
displacement in assault incidence from the CBD to the
nearby control area.

METHODS

Design

We adopted a non-equivalent control group design [10]
in which the CBD was the intervention area and a nearby
area with similar characteristics served as the control
area. Ideally, one would have several control areas, all
allected identically by determinants of drinking and other
assault risk [actors, e.g. by macro-economic conditions
and transport variables. They would consist of the same
demographic mix of patrons, the same types of outlels, be
beyond convenient walking distance from the interven-
tion area and be smaller than the intervention area, so
that displacement from the intervention area could be
detected readily.

© 2010 The Authors, Addiction © 2010 Society [or the Study of Addiction

Study sites

Figure 1 shows the location and boundaries of the CBD
2300 and 2302 postcode areas (intervention) and the
Hamilton 2303 postcode area (control). Hamilton was
selected as a control area because, like the CBD, it is con-
sidered an entertainment precinct and includes several
late trading pubs of similar character to those in the CBD,
and because closing times were not curtailed. Critically, it
would be subject to similar economic, transport and cli-
matic conditions, all of which are known to alfect drink-
ing behaviour in public locations. As shall be seen, the
perpetrators and victims ol assauli in Hamilton are
approximately 5 years older than those in the CBD, and
the area occupled by pubs is considerably smaller than
that in the CBD. In summary, Hamilton has many, but not
all, of the [eatures of an ideal control site and there are no
other entertainment precincts in the Newcastle region
suitable for comparison.

The intervention

In addition to the changes in closing hours described
above, licensees were required to adopt a plan of manage-
ment; were subject to compliance audits; had to have
a dedicated responsible service of alcohol officer from
11 p.m. until closing; could not serve shots after 10 p.m.;
had to cease selling alcohol 30 minutes prior to closing;
could not permit stockpiling of drinks; had to adopt
shared radio procedures; and all stall had to be notified
of the conditions. Importantly, pubs in Hamilton, the
control area, reportedly began to adopt most elements
of the intervention voluntarily from November 2008.
Later reports cast doubt on the degree of compliance with
the voluntary restrictions in Hamilton [11].

Case definition

Cases were non-domestic violence incidents that were
reported to or detected by police. Assault incidents
included common assault, actual or grievous bodily
harm, assault of police or shooting with intent other than
to murder, as defined under the NSW Crimes Act 1900,
and irrespective of whether or not there was a subse-
quent charge or conviction. Cases were limited to those
occurring between 10, p.m. and 6 a.m. within either the
CBD postcode areas or the Hamilton postcode area. Such
incidents could include any number ol people who were
recorded as either a person of interest (i.e. a possible per-
petrator) or victim. It should be noted that the analysis of
the effect of the restriction in closing times was based
upon the count of incidents, not of individuals.

The intervention took effect on 21 March 2008.
At the time of the study, posi-test data were available to
30 September 2009, A relatively stable period in assault
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incidence before the law change, namely April 2001—
March 2008 (28 quarters), was chosen for comparison
with the post-intervention period of April 2008-
September 2009 (six quarters).

Analysis

We used negative binomial regression to model the
number of assaults per month in the before and alter
periods. The negative binomial model included a variable
to indicate the periods before and alter the intervention
and a variable to indicate the area in which the assault
occurred. The dilference in the change in the number of
assaults across the intervention period between the two
areas was tested using an interaction term between the
before and alter variable and the area variable, The expo-
nent of the coefficient of the interaction term from this
model, that is the incidence rate ratio (IRR), is an estimate
ol the relative difference in the percentage change in the
number of assaults in the CBD compared with Hamilton
[12].

Additionally, a variable for the time (in months) from
the start of the study was added to the model to adjust for
any secular trend in assaults that may have occurred over

@ 2010 The Authors, Addiction © 2010 Seciety for the Study ol Addiction

the study period, and a categorical variable for month
of the year was added to adjust for any seasonal varia-
tion. The results presented in the tables within this paper
are from a model that does not adjust for serial auto-
correlation. We did, however, fil the same model into a
generalized estimaling equation (GEE) [ramework, which
allowed us to include an autoregressive term to adjust lor
autocorrelation within cluster, but there are concerns
about the standard errors of these models being unduly
small when the number of clusters is small [13]. STATA's
implementation ol a GEE allows the use of bootstrapping
and the cffect sizes and 95% confidence intervals (Cls)
estimated from the bootstrap models are presented in the
text. In addition, we tested the robustlness of the results
using a traditional time-series approach, i.e. by fitting
an autoregressive integrated moving average (ARIMA)
model separately for the time-series within each area.
The results ol these two models were entirely consistent
with the findings from the negative binomial regression
models and GEEs and they are not reported here.

To examine any temporal shilt in the number of
assaults we refitted the above models restricting the
data to the two separate time periods of 10 p.m.—
2.59 a.m. and 3 a.m.—6 a.m. The analyses were repeated

Addiction
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for incidents occurring between 6 pm. and 9.59 p.m. lo
test for the possibility that patrons shifted their drinking
(and therefore assaults) 1o a much carlier period.

The number of events that would have occurred in
the CBD had the change in closing limes not taken place
was estimated by multiplying the average number of
events observed per quarter in the CBD prior to the inter-
vention by the IRR across the intervention period in
Hamilton. The number ol events prevented by the inter-
vention was estimated by subtracting the number of
events that actually occurred in Newcastle [rom the
number estimated to have occurred il the change in
closing limes had not taken place. Chi-square tests were
used (o examine differences in the percentage of assaults
between 10 p.m. and 6 a.m. that occurred after 3 a.m.
within each area.

It is possible that as a consequence of being under
regulatory scrutiny, licensees in the CBD under-reported
assaults to police after the Intervention was initiated
to a greater extent than beforehand. We therefore under-
took a manual review of reports to police according
to their source, before and alter the intervention com-
menced in the CBD and Hamilton, by way of assessing
this potential threat to the validity of findings. Given the
labour-intensiveness of the manual search, this could
be conducted for only one quarler before the change
(October-December 2007) and Lhe corresponding
quarter in the following year (October-December
2008).

RESULTS

Assault incidence in the study sites before and afier
the intervention

Figure 2 shows the number ol assaults in the January—
March, April-June, July-September and October-
December quarters in Lthe period January 2001 to

September 2009, in the CBD and Hamilton. The figure
suggests a gradual increase in assaull incidence in the
Hamilton area. The series appears more volatile in the
CBD, although it should be noted that this is due mainly
to scaling effects. There was a dramatic reduction in
assaults in the final quarter of 2008 followed by an
increase in the first two quarters of 2009 and a decrcase
in the third quarter. Overall, counts for the last four quar-
ters of the series were well below the range of values
expected in the absence ol an intervention.

Demographic details of assault perpetrators and victims

Table 1 presents the age and gender distributions of
persons of interest (who include suspecled assailants)
and assault victims in each area belore and after the
intervention. It should be noted that in contrast to the
analyses concerning the effects of the change in closing
times, which are incldent-based, the summary presented
in Table 1 is person-based. This is due to the lact that for
any particular assaull investigated by police, there could
be several persons of interest and/or victims. Table 1
shows that the perpetrators and victims of assault are
overwhelmingly young men. Perpetrators and victims of
assaull were, on average, 5 years older in Hamilton than
in the CBD.

Test of primary hypothesis

Table 2 summarizes the primary results. It shows that
there was a 34% reduction in assault incidence in the
intervention area and a non-significant increase of 2% in
the control area in the same period. The relative effect,
l.e. the effect of the intervention adjusting [or the assault
incidence in Hamilton, Is given by the ratio of the inci-
dence rate ratios in the two study sites, L.e. a 37% relative
reduction [(1-0.63) x 100], which equates to 3 3 assaults
prevented per quarler [(99.0%1.02)-67.7]. Analysed

* &+ Hamillon
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Table 1 Gender and age distributions ol people involved in assaults in the study areas, before and alter the change in closing time.

CBD Hamilton
Males Females Males Females
Person ol interest
Belore? 1541 {82%) 340 (18%) 381 (83%) 80 (17%)
Alter 209 (82%) 46 (18%) 79 (80%) 20 (20%)
Mean age (SD) 23.8 (7.4) 21.5(6.7) 28.7 (9.4) 26.1 (7.8)
Victim
Before 2705 (81%) 619 (19%) 644 (83%) 131 (17%)
After 377 (76%) 118 {24%) 141 (77%) 41 (23%)
Mean age (SD) 25.6 (8.3) 23.7 (7.6) 30.5(9.8) 29.3 (9.7)
"Before: January 2001-March 2008; alter: April 2008-September 2009. CBD: ceniral bustness distelct; 8D; standard deviatlon,
Table 2 Assaults per quarter before and after the change in closing time.
Before-to-after incidence Relative hefore-to-after
Before® n After' n rate ratio® (95% CI) incidence rate ratio® (95% CI) P
CBD {intervention area) 99.0 67.7 0.66 (0.55-0.80) 0.63 (0.49, (1.81) 0.0003°
Hamilton (control area) 234 255 1.02 (0.79-1.31) 1.00 Reference =

“Before: fanuary 2001-March 2008; alter: April 2008-8eptember 2009. "Incidence rate ratios are adjusted to Llake Into account the varlation by month
of the year {seasonal eflect) and time since January 2001 {secular trend) and therefore they are nol necessarily the same as those estimated by division
of crude numbers within the table. “For area x time interaction tern in negative binomial regression model, CBD: central business district; C: confidence

interval,

with the GEE bootstrapped models, the effect estimate was
identical (IRR: 0.63) to that in the negative binomial
regression model, albeit with a wider confidence interval
(95% CI: 0.40-0.99).

When the data were analysed separately by time
of incident, effect estimates were markedly larger for
assaults occurring between 3 a.m. and 6 a.m. (67% rela-
tive reduction; IRR: 0.33, 95% CIL: 0.19-0.56) than for
those occurring between 10 p.m. and 2.59 a.m. (26%
relative reduction; IRR: 00.74, 95% CI: 0.56-0.89). For
the earlier period (6 p.m.=9.59 p.m.) there was a non-
significant increase in assault incidence in the CBD (from
15 to 17.5 assaults per quarter, RR: 1.17, CI 0.9-1.5),
and no change in Hamilton (9.3 per quarter before and
alter the restriction, RR: 1.0; CI 0.7-1.4).

Test of secondary hypothesis

In the CBD before the intervention 27% ol assaults
occurred after 3 a.m. This decreased to 12% after the
intervention (P < 0.0001), In Hamilton, corresponding
figures were 21% and 20% (P=0.65). Figure 3 illus-
trates this finding, suggesting that the intervention effect
shown in Table 2 occurred via the anticipated mecha-
nism of reducing the overall number of assaults in the
CBD withoul causing displacement to nearby Hamilton
alter 3 a.m. or 3.30 a.m. closing.

B 2010 The Authors, Addiction © 2010 Society for the Study of Addiction

Examination of potential selection bias

Table 3 presents the number and proportion of assaults
recorded in the CBD and Hamilton, by person reporting
the assault and year (October—December of 2007 versus
October-December of 2008). Pub stall reported fewer
than 10% of the incidents in the data set, and the change
in the number of events reported over time in the CBD
(9.9-7.7%) was non-significant. No support was found
for the hypothesis that the reporting practices of licensees
could explain the ditferences evident in Table 2.

DISCUSSION

The principal finding is consistent with the primary
hypothesis, i.e. the restriction in closing time appears to
have produced a reduction in assault incidence against a
backdrop of a stable trend in the control area. This was
despite a watering-down of the original restriction (from
3 a.m. to 3.30 a.m. 4 months in) and possible contami-
nation in the form of voluntary adoption of some inter-
vention elements in the control site. There does not
appear to have been geographic displacement to Hamil-
ton, Le an increase in assaults as a consequence of
patrons either moving to Hamilton from the CBD after
3.30 a.m. closing or choosing to frequent Hamilton pubs
instead ol those in the CBD. Displacement to other areas
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Table 3 Number and proportion of assaults recorded in central business district (CBD} and Hamilton, by person reporting the assanlt

and year.
Reported/detected by
Pub staff Police Vietim Other Unclear
Location{time period n (%) n (%) n {%) n (%) n (%)
CRD
October-December 2007 13(9.9) 16(12.2) 51(38.9) 40 (30.5) 11 (8.4)
October-December 2008 7(7.7) 6(6.6) 315(38.5) 35 (38.5) 8 (8.8)
'«=3.0.P=0.554
Hamilton
October-December 2007 4(8.2) 1(2.0) 19 (38.8) 20 (40.8) 5(10.2)
October-December 2008 1(L7) 6(10.3) 24 (41.4) 20(34.5) 7(12.1)

ra=56"P=0234

"Mote: counts of <3 in some cells allect the reliability ol the ¥ statistic.

ol Newcastle cannot be ruled out; however, it should be
noled that there are no other entertainment precincts in
the city with clusters of lale trading pubs.

Notably, significant reductions in assault rates were
evident only in the third quarter after the law change. A
lag is plausible—it may have taken time for patrons’ pat-
terns of going out drinking to change in response to the
new closing times. [t should also be noted that in the first
lwo quarters after the restriction took effect, assaults
increased in the conlrol area relative to the preceding two
quarters.

Strengths of the study include the use of a control site
which confers significantly greater capacity for a valid
causal inference over the one-group pre-test—post-test
design [10]. For example, this design reduces the likeli-
hood that macroeconomic [lactors, some of which are
known Lo aflect drinking behaviour [2], biased the analy-

© 2010 The Authors, Addiction € 2010 Soclely for the Study of Addiction

sis. In the period studied there was a global economic
crisis and dramatic changes in the price of petrol, both of
which will have affected how much money people could
spend on going out and purchasing alcohol, and there-
fore may have reduced the total exposure to the risk of
assaull. These ellects are unlikely to have occurred differ-
entially in the CBD and Hamilton and therefore the effect
estimate should not have been biased.

A priori limitations of the study include possible
dilferences in police activity and pub stall reporting of
assaults in the two areas before and alter the restriction.
The former is an example of a service delivery variable
potentially confounding valid causal inference [14]. IL
as a consequence of the intervention. more police were
temporarily put onto the street in the CBD and/or they
became more zealous than usual in apprehending people
for assault, the detection rate may have been inflated
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artificially. This will have resulted in underestimation ol
the intervention eflect. It is dillicult to imagine a plausible
scenario in which this bias could operate in favour of the
study hypothesis; however, in the absence ol independent
data on policing levels it is impossible to do more than
speculate.

A more plausible threat to the validity of the effect
estimate might be that in the wake ol prominent adverse
publicity about assaults in and around licensed premises,
pub owners advised their staff to avoid calling the police
in the event that a patron committed an assault on or
near the premises. Such a practice would have artificially
deflated police counts of assaultincidence upon which our
estimates depended. I this occurred to a greater extent in
the CBD than in the Hamilton area, and more so alter the
intervention than belore, the intervention effect could
have been overestimated; however, our analysis of the
source of assault records showed thal this did not occur.
Given that fewer than 10% of assault reports originated
with licensed premises, it would have been impossible
for this to explain the observed changes in assault inci-
dence even il such a practice had been adopted completely.

While the above suggests that the observed time % area
interaction (i.e. the intervention effect) is not artefactual,
it remains possible that the ellects are due, wholly or in
part, to factors other than the restriction in closing times.
At the time of the intervention, pubs were subject to
adverse publicity from media reports in March 2008 [15]
of a'top 100 list’ obtained from the NSW Bureau of Crime
Statistics and Research. The report ranked the 100 pubs
in NSW with the largest number of assaulls occurring on
the premises. Notably, five of those pubs were in the CBD
(36% of all the pubs subject to the intervention and 17%
of all the pubs in the CBD) and three were in Hamilton
(30% of all the pubs in the control area). It is likely that as
a consequence of the publicity. pubs modified their service
and security practices and this may have reduced assault
rates independently of the restriction in closing times.
However, given that ‘top 100" pubs were present in both
the intervention and control sites, any such effect is
unlikely to have biased the closing time elfect estimate.

Other changes that occurred during the period
covered in this evaluation include the introduction of a
new Liquor Act, which came into effect on 1 July 2008,
and the announcement by the NSW Premier of "Top 48’
legislation in October 2008, which imposed various
restrictions on the service practices of pubs with the
worst assault records. As above, the inference concerning
the effect of restrictions in closing times is protected by
the inclusion of a control site subject to the same condi-
tions as those in place in the intervention site.

The voluntary adoption of aspects of the intervention
by some pubs in the control area from late 2008 creates
the possibility that the effect estimate has been biased

© 2010 The Authors, Addiction © 2010 Society for the Study of Addiction
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towards the null. Figure 2 shows that the assault inci-
dence rates in Hamilton were lower in 2009 than in
2008, so it is possible that the voluntary measures had a
small protective elfect. If so, the true effect of the restric-
tion placed on pubs in the CBD area would be greater
than that estimated here.

There may be benefit in analysing outcomes that
are less susceptible to selection biases. While emergency
department admissions for assault are an obvious candi-
date, the location of the assault incident is not recorded
routinely in the medical record, making it impossible to
distinguish between incidents in the CBD and other areas.
Ambulance attendances lor assault appear Lo be a possi-
bility as long as the location of the patient at the time of
the assault can be ascertained, which is currently being
investigated.

The findings are consistent with the small literature
on restriction studies and therefore with the broader
availability hypothesis; namely, that increasing the physi-
cal and/or economic availability of alcohol increases
consumption and therefore alcohol-related harm [1]. It
should be noted that in practice it is rare for physical
availability to increase without also increasing the
promotion ol alcohol (e.g. in ‘happy hour’ advertising,
at point ol sale, etc.), i.e. the supposed mechanism of
action is not only supply-side, but also involves stimulat-
ing demand for alcohol.

There are also factors not related directly to alcohol
consumption that aflect the incidence of assault, e.g.
overcrowding, social deprivation and patron mix [16.17].
By restricting closing times, the intervention may have
reduced the number of people coming into the CBD and
thereby reduced the likelihood of aggressive interactions
between patrons within, outside and travelling between
licensed premises.

The intervention appears to have reduced assaults
after 3 a.m. dramatically (by two-thirds), even though
the latest permissible closing time lor 14 of the 18 post-
intervention months was 3.30 a.m. The relative contribu-
tion of there being possibly fewer patrons in the CBD after
3 a.m. than previously, and that those who were present
were less intoxicated, is unknown. That there was an inter-
vention effect (a 26% relative reduction) between 10 p.m.
and 2.59 a.m. suggests that reduced exposure (i.e. fewer
people visiting the CBD area) may explain at least part of
the observed reduction in assaults later on. In addition, it
is possible that aspects of the intervention other than the
restriction in closing times affected patron behaviour via
modification of service and other management practices.

There are several reasons Lo be cautious about these
results: (1) the possibility thal the two areas are not
sufficiently comparable to form a valid counterfactual to
the intervention (e.g. assault perpetrators in Hamilton
were 5 years older than those in the CBD); (2) that an
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effect was only seen after a two-quarter lag; and (3) the
presence of an effect (albeit smaller) aL earlier as well as
later times. In relation to the first point, it should be noted
that in this particular case the result of the conditional
analysis (i.e. of the change in the CBD versus that in
Hamilton) was not sensitive to what occurred in the
control sile because assault Incidence was stable in
the period in question. With regard to the third point, it
should be noted that changes in trading hours shown in
previous studies to aflect rates of assaull and other harms
(see [3] for a review) occurred largely in the absence of
the kinds of strategies introduced in the CBD (e.g. the ban
on shots after 10 p.m.). These findings, and the lack of
evidence one way or the other on the effects of the other
strategies Implemented in the CBD. lend support to
reduced exposure as an explanation for the reduction in
assaults observed between 10 p.m. and 3 a.m.

The lack of data on patron travel behaviour (e.g.
counts of people moving into and oul of the arca on
Saturday nights by various modes of transport) and
drinking behaviour (e.g. breath alcohol levels measured
at sentinel locations at specified times, or pub alcohol
sales data) makes it impossible to determine whether the
intervention worked via the assumed mechanisms. It
underlines the importance of designing evaluations in
anticipation ol important policy changes such as that
examined here, which would require government to
adopt a more active role as a contributor to the develop-
menl ol research evidence rather than being merely a
consumer of it [18].

In addition to examining other sources of data (e.g.
ambulance atiendances) in relation to the Newcastle
intervention, further research is required to examine the
ellects of lockouts. These are now used widely but there is
little or no evidence concerning their effectiveness. In the
meantime, licensing authorities presented with similar
assault and disorder problems may be emboldened by
these lindings and should be encouraged to implement
similar restrictions with suitable evaluation,
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COMMENTARY

Commentary on Kypri et al. (201 1): Fighting the good fight against
alcohol-related violence: one bar or one hour at a time?

Some years ago I had the privilege of joining the plain-
clothes Perth Liquor Squad on a late-night tour of violent
bars. I am sure I looked very much out of place, but two
managers mistook me for a member of the force. Incred-
ibly, one asked me to break up a fight—1I referred this
request on. A second asked us what we would like to drink
and was clearly stunned when we all asked for lemon-
ades. T later learned that the venue was reputed to have
a special bar reserved for the Squad, where they were
served food and alcohol. For this kind of reason—and
a host ol others such as poor training, inadequate
resources, poorly worded legislation and a heavy
drinking culture [1]—I suggest that law enforcement
approaches alone are inadequate to address the problem
of bar violence. We clearly need elfective universal strat-
egies such as restricted trading hours and outlet densities.
I congratulate Dr Kypri and his colleagues on their
fine contribution [2] to this challenging area. With their
study, three others they identify and a recent literature
review [3], we now have at least 53 studies on the impact
of pub trading hours on health and safety outcomes. Of
these, 18 meet basic criteria of having both baseline and
control data, 15 of which indicate support for the avail-
ability hypothesis, i.e. restricted hours reduce alcohol-
related harm or increased hours result in greater harm,
The New South Wales Bureau of Crime Statistics and
Research (BOCSAR)—co-sponsors and co-authors of
the report—is also to be commended for a decade-long
tradition of research focusing on violence in and around
licensed premises (e.g [4-7]). This research continues
to influence policy In a positive way. Arguably, iniense
public debate generated by their research contributed
to the 2003 Alcohol Summit in the parliament of
New South Wales—an extraordinary event at which
all sitting MPs in Australia’s oldest parliament debated
alcohol policy with community representatives for a week.
Numerous resolutions were passed, many focusing on the
problem of late-night violence around pubs [8]. The tra-
dition continued with the publication of the names of 100
pubs with the worst record for violence which, in turn,
clearly influenced the Top 48 legislation introduced by the
New South Wales Premier in October 2008 [9]. This leg-
islation was designed to reduce alcohol-related ‘assaults,
glassings, intoxication and disturbance on nearby areas’
and included a range of restrictions applicable between
2 a.m. and 5 a.m., e.g. no new patrons admitted, no glass
containers, no drinks containing more than 50% spirits
and no takeaway drinks containing more than 5% alcohol
by volume [9]. This targeted approach on the most high-
risk venues is consistent with research indicating that a

© 2011 The Author, Addiction © 2011 Soclety for the Study of Addiction

small minority ol pubs tend to contribute the great major-
ity of violent incidents associated with licensed premises
in entertainment districts (e.g. [5]).

In my experience it is rare that liguor regulation and
law enforcement are informed adequately by local data.
Human and computer resources are often so limited
in police and licensing authorities that decisions are
made without consideration of violent incidents, which
are olten kept on a separate database [11]. Targeted
approaches to liqguor law enforcement certainly have
potential value (e.g. [10]) but, on the available evidence,
il I were a citizen concerned about late-night violence in
my neighbourhood I would also be demanding an across-
the-board restriction on late-night trading.

Perhaps one of the most remarkable things about this
whole literature is that adding or subtracting just 1 or 2
hours of trading after midnight can make such a substan-
tial difference to rates of violence. Kypri et al. [2] studied
a restriction [rom 5 a.m. to 3 a.m. and estimated a 37%
reduction in late-night violence. In a Perth study, bars
permitted to trade just 1 or 2 hours extra after midnight
were found to double the rate of late-night violent inci-
dents reported to the police [12].

Since the days of the notorious '6 o'clock swill', when
the bars in New South Wales opened only lor 1 hour till 6
p.m. accompanied by scenes of much mayhem, industry
advocates have claimed that restricted hours would speed
up drinking and make the problem worse [13]. This
strange argument appears to have been so successful
that the following 50 years have seen 10 hours of extra
trading added incrementally for bars in that Australian
state. The Kypri et al. [2] study suggests the need to call
‘Time!" on this trend. Until we have droves of well-trained,
moderate drinking and uncorruptable police supporied
by modern information systems publicly reporting vio-
lence pub by pub, we clearly need restricted late-night
trading hours—the alleged experience of the UK relaxed
liquor laws notwithstanding [3].
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ABSTRACT

Aims To estimate the ellect on violence of small changes in closing hours for on-premise alcohol sales, and to assess
whether a possible effect is symmetrical. Design, setting, and participants A guasi-experimental design drawing on
data from 18 Norwegian cities that have changed (extended or restricted) the closing hours for on-premise alcohol
sales. All changes were = 2 hours. Measurements Closing hours were measured in terms of the latest permitted hour
of on-premise trading, ranging [rom 1 a.m. to 3 a.m. The outcome measure comprised police-reported assaulis that
occurred in the city centre between 10 p.m. and 5 a.m. at weekends. Assaults outside the city centre during the same
time window should not be affected by changes in closing hours but function as a proxy lor potential confounders, and
was thus included as a control variable. The data spanned the period Q1 2000-Q3 2010, yielding 774 observations.
Findings Outcomes from main analyses suggested that each 1-hour extension of closing hours was associated with
a statistically significant increase of 4.8 assaults (95% CI 2.60, 6.99) per 100 000 inhabitants per quarter (i.e. an
increase of about 16%). Findings indicate that the effect is symmetrical. These findings were consistent across three
different modelling techniques. Conclusion In Norway, each additional 1-hour extension to the opening times of

premises selling alcohol is associated with a 16% increase in violent crime.

Keywords Alcohol policy, closing hours, natural experiments, Norway, time—series analyses, violence.
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INTRODUCTION

The fact that alcohol consumption plays a significant role
for violent behaviour [1,2] and that licensed premises are
‘hot spots’ for such behaviour [2-5], suggests that strat-
egies to prevent heavy drinking in pubs and bars are par-
ticularly relevant for curbing violence. Violence in or
around licensed premises varies significantly. It tends to
oceur more [requently in crowded and noisy establish-
ments and when the overall level of Intoxication of
patrons is high [6,7]. While a number of prevention pro-
grammes that aim at reducing sales to intoxicated
patrons and viclence in bars by training bar stafl may
have some potential [8], in this study we will address
policies to regulate the availability of on-premise drink-
ing, more specifically in terms of regulation ol closing
hours.

© 2011 The Authors, Addiction © 2011 Society lor the Study of Addiction

Effects of changing on-premise trading hours:
previous research

In line with traditional economic theory on physical
availability and consumption ol goods, a fairly extensive
literature shows that restrictions on access to alcohol are,
in general, effective in curbing alcohol consumption and
related harm {9,10]. Within this literature some studies
have’ addressed the impact of restrictions on trading
hours for alcohol (see [11-14] for reviews). While these
studies provide empirical support for the elfectiveness of a
change in trading hours of 2 hours or more (see [11,12]),
relatively few studies have addressed smaller changes in
trading hours (i.e. changes of less than 2 hours), and the
findings (rom these studies are inconsistent [11].

Ounly a few studies have assessed the possible elfects of
changes in trading hours on viclence. Based on four

Addiction, 107, 530-537
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recent literature reviews [ 1 1-14] and additional searches
in PubMed and Google Scholar (April 201 1) we identificd
a total of nine studies in the English language which
had assessed possible elfects of changes in on-premise
trading hours on violence (Table 1). Six ol these studies
addressed extended trading hours [15-20], whereas
three addressed restrictions in closing hours [21-23].
Overall, the findings from these studies are not consistent.
Some studies have demonstraled associations in the
expected direction, i.e. an increase in violence rates fol-
lowing increased trading hours and vice versa, whereas
other studies have reported no association or even a
decrease in violence rates with increased trading hours.
We will first suggest possible explanations of how
changes in trading hours may affect violence rates and
then address possible methodological explanations for
the inconsistent findings.

In their study rom Australia, Chikritzhs & Stockwell
[20] reported that most of the increase in assaults in or
around hotels with extended closing hours was attributed
to increased alcohol sales, which could be due to an
increase in the number of customers, or in the amount of
alcohol consumed per customer, or both. Studies from
Norway have found that in bars and pubs the general
level of intoxication—and the likelihood that intoxicated
patrons are served—increases by the hour at night-time
[24.25]. While an increase in consumption per customer
increases the risk ol violent incidents [6,7], an increase
in the number of customers may imply an increase
in crowdedness, noise and potential provocations, which
are also risk factors for violence in the night-time
economy [6,26]. Another possible explanation is that
extended closing hours may delay the time for visiting
bars and pubs and allow for longer time to ‘pre-drink’ in
private homes, in which case the customers may be more
intoxicated and more likely to be involved in violence in or
around bars and pubs [27], Thus, extended closing hours
may lead o an increase in violence rates for several
reasons, due to increased drinking either inside the bars
or during private ‘pre-drinking’, or due to other risk
lactors associated with an increase in the number of bar
patrons, or due Lo combinations of these.

Several methodological aspects are of relevance lor
the mixed findings in previous studies. A significant
problem with most of the studies on trading hours and
violence is weak study design and lack ol controls (see
Table 1); i.e. we do not know whether observed changes
in violence rates can be attributed to the change in
trading hours or to other factors that may affect the vio-
lence rate. Even in quasi-experimental designs with a
single intervention site and a single control site (as was
the case in two studies [19,23]), it is not obvious that the
observed violence in the control site is an indicator of
whal would have happened in the intervenlion site had

€ 2011 The Authors, Addictlon © 2011 Society for the Study ol Addiction
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there been no inlervention [23]. Violence was assessed
by different measures, which reduces comparability
across the studies, but different types of changes in
trading hours are probably more important, Il the above-
mentioned mechanisms are valid, only changes in
trading hours at night-time (i.e. closing hours) are of rel-
evance here. Indeed, among the four studies with stron-
ger designs, three sludies addressed changes in closing
hours and all three [ound associations in the expected
direction [20,22,23]. The fourth study addressed a small
extension of opening hours and found no association
between the change in trading hours and violence [19].

In line with these observations, the need for further
empirical studies of the impact of changes in closing
hours on aleohol consumption and related harm has
been stated in the above-meniioned recent literature
reviews on this topic | 11-13]. In particular, the following
types of studies have been requested: studies applying
stronger research designs [11-13], studies that relate
closing hours to levels ol violence [12], studies that assess
symmetry in impact of extended versus restricted closing
hours [11] and studies that address the possible impact
of smaller changes (<2 hours) in closing hours [11]. The
latter is relevant for two reasons. Smaller changes are
more often politically easible [28], and it is theoretically
important to assess whether there is a continuous rela-
tionship between availability in terms of trading hours
and alcohol-related harm or some threshold elfect. In the
present study we will address all these issues by applying
data from a series of natural experiments on changes in
on-premise closing hours in Norway,

Aims of the study

In Norway, trading hours (for both on-premise and ofl-
premise alcohol sales) are decided at the municipality
level, yet within national maximum trading hours. The
national 'normal closing hours' for on-premise sales are
12 midnight for spirits and 1 a.m. for beer/wine, and the
‘maximum closing hours' are 3 a.m. for all types of alco-
holic beverages. Pairons are, by nalional law, allowed to
consume alcohol 30 minutes after the closing hours for
sales. The municipalities may decide to extend or restrict
closing hours as long as they are within the national
‘maximum closing hours’. Over the past decade many
Norwegian municipalities have changed—extended or
restricted—the closing hours for on-premise sales, but
the changes have been relatively minor, typically less
than 2 hours.

These 'natural experiments’ provide an opportunity
to assess possible consequences of small changes in
on-premise closing hours and thus add to a relatively
meagre literature. The purpose ol this study was iwofold:
(i) to assess whether small changes (= 2 hours) in closing

Addiction, 107, 530-537
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Table 1 Studies addressing associations between changes in trading hours for on-premise alcohol sales and viclence, described by first authcr and publication year, study design, change in trading hours,

violence measure and reported relative change in violence.

Relative change
First author, year, location Study design Change in trading hours Violer.ce measure in violence
Dufly, 1996 [19] England and Wales Before—alter, control region 1-hour extension opening hours Reported violent crime NS
Graham, 1998 [21] Edinburgh Belore-after, no comparison Restriction of extended closing hours Assault attendances in ER NS
Ragnarsdottir, 2002 [15] Reykjavik Belore—after, no comparison Extension to unrestricted closing hours Assault attendances in ER at weekend nights +34%
Chikritzhs, 2002 [20] Perth Before—alter, control 1-hour extension closing hours at weekends Reported assaults in/around hotel (approx. +70%
6% of all assaults)
Duailibi, 2007 [22] Diadema Time-series regression Restriction closing hours from unrestricted Reported violent crimes:
to 11 p.m, Homicides —44%
Assaults on women -17%
Newton, 2007 [16] London Before-after, no comparison Extension closing hours to unrestricted Alcohol-related assault attendances in ER +130%
Babb, 2007 [17] London Before—alter, no comparison Extension closing hours to unrestricted Night-time arrests for assaults;
Serious —9%
Less serious -5%
Hough, 2008 [18] England Before-alter, no comparison Extension closing hours to unrestricted Night-time violent offences:
and Wales Sericas -5%
Less serious -3%
Kypri, 2010 [23] Newcastle Before-alter, control site 1.5-2 hours restriction closing hours + ather® Night-time assaults in city centre -37%

“The change In closing hours was part of a larger inteérvention, which also comprised lock-out 1.5 hours prior to closing hour, as well as other interventions in the bars and pubs. ER: emergency room: NS: not significant.
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hours for on-premise sales have any significance lor
violent crime, and (ii) if so, whether the association is
symmetrical (i.e. whether the associalion belween
changes in closing hours and violence is of the same
magnilude when closing hours are restricted compared
to extended).

METHODS

We collected detailed information on closing hours lor
on-premise alcohol sales and any changes ol these by
telephone interviews and e-mail correspondence with
key informants and access to administrative documents
in the 31 largest cities in Norway. This information com-
prised whether, and in that case when, any change took
effect, the number, type and location of the premises that
were alfected by the change, the reason(s) for the changes
in closing hours that had occurred and other changes in
regulations concerning on-premise licences.

Closing hours refer here to the time for closing alcohol
sales and were measured in terms ol the latest permitted
lrading hour of the night, ranging from 1 a.m. to 3 a.m.
A closing hour at, for instance, 1.30 a.m. was coded 1.5.
In most cases the change in closing hour occurred at
the very beginning of a new quarter (e.g. 1 July) and
applied to all beverage types and all on-premise licences.
However, in two cities extended closing hours were
granted to some premises over a period belore they
applied to all premises, and for this period intermediate
values were applied in order to reflect this gradual
change. Moreover, in four cities busy periods (the summer
season and the party season before Christmas) were
exempted from restricted closing hours and in these cases
intermediate values were applied te account for these
exemptions,

The choice of violence indicators was based on the
following: first, interviews with key informants in the
selected cities revealed that changes in closing hours
applied almost exclusively to on-premise licences in the
city centres. Secondly, studies [rom Norway [29-31] and
other countries [32] show that alcohol-related violence
occurs mainly at night-time at weekends. As outcome
measure we thus chose the indicator that should be most
sensitive to changes in closing hours; that is, the number
of assaults reported to the police that occurred in the city
centre at night-time (between 10 p.m. and 5 a.m.) at
weekends (Friday—Saturday and Saturday-Sunday). As a
conlirel variable we included assaults outside the city
centre during the same time window. This indicator
should not be affected by changes in closing hours but
function as a proxy for potential confounders. Monthly
data on assaulis (provided by the Norwegian Police
Directorate) were aggregated to quarierly time—series and
converted to rates per 100 000 inhabitants.

& 2011 The Authors, Addiction © 2011 Society lor the Study of Addiction

Impact of bar closing hours on violence 533

Thirteen ol the cities were excluded from the analyses
for one of the following reasons: (i) lack of information
about closing hours and location of violent crimes
(n=3); (ii) unreliable data on violent crimes {n = 3); (iii)
changes in closing hours that also affected bars and pubs
outside the city centre (n=1); and (iv) no change in
closing hours (n= 6). This left us with 18 cities for the
analyses, and with the data spanning the period Q1
2000-03 2010, we have a total of 774 observations.

Statistical analyses

We used pooled cross-sectional time-series analysis to
estimale the ellect of closing hours on assaults in the city
centre. As described above, the assault rate in the city
periphery was included as a control variable. An obvious
source of bias in such analyses is the possible presence of
unobserved city dillerences that are linked to the depen-
dent and independent variables. Thus we included city
dummy variables, which means that only the intercity
covariation over time is explored [fixed-effects (FE)
models], thus avoiding the potential bias from the inter-
city correlalions. We used the more conservative panel
correcied standard errors [33], and included panel-
specific parameters [or estimating residual autocorrela-
tion (STATA version 11 was used for this analysis). To
assess whether a possible elfect of closing hours was
symmetrical, we performed separate analyses ol the set of
cities that had extended (n = 10) or restricted (n = 3) the
closing hours.

As sensitivity tests we analysed the data applying two
other methods. The first one was city-specific time—-series
analyses by means of autoregressive integrated moving
average (ARIMA) modelling [34]. There were 43 obser-
vatlons for each cily. Visual inspection of the series
revealed that all the assault indicators were trend-free.
This is also consistent with the finding that the autocor-
relations were generally low and statistically insigni-
ficant, The autocorrelation at lag 1 was statistically sig-
nificant [or only three cilies (in the range 0.3-0.6), and
no series exhibited any seasonal variation. The analyses
were thus performed on the raw data, as these [ulfilled the
stationarity requisite of ARIMA. The noise (error) term,
which includes explanatory variables not considered in
the model, is allowed to have a temporal structure that is
modelled and estimated in terms ol autoregressive or
moving average parameters. The model residuals should
not dilfer from white noise; this was tested using the Box—
Liung Q statistics (SPSS version 17.0 was used [or this
analysis). The city-specific estimates were pooled into an
unweighted average to obtain an overall estimate of the
elfect of closing hours on assaults. The standard error
ol the pooled estimate was calculated according to the
formula (where n denotes the number ol cities):
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’ZSEE
SE gt =

n

Finally, we analysed the data resiricted to 2 years; that is,
1 year before and 1 year after the change in closing
hours. The rationale for this method is that the influence
ol extraneous factors is minimized; the downside is, of
course, the loss in power entailed by the lew observations.
In this analysis we regressed the change in city centre
assaults on the change in closing hours, including
change in assaults in the city periphery as control. Thir-
teen cities had changed closing hours once, and five cities
twice, vielding 23 observations available for this analysis
{SPSS version 17.0 was used for this analysis).

RESULTS

In 10 of these cities the closing hours were restricted at
one time-point, in three cities/towns the closing hours
were extended, and in five cities/towns the closing hours
were first extended and then restricted (see Table 2 for
details). Moreover, according to our key informants

the licensed premises that were affected by changes in
closing hours were mainly pubs, bars and nightclubs.
There are no indications that there were other changes
concerning on-premise licences which were likely to
have affected the outcome measure. While stated
reasons for extensions of closing hours were either not
given or were to serve industry interests, restrictions in
closing hours were generally on the grounds that this
would curb violence and public nuisance, often on the
initiative of the police.

The outcome from the FE model (Table 3) suggested
that each 1 hour of extension of closing hours was asso-
ciated with a statistically significant increase in the
number of assaults of 4.8 cases per 100 000 inhabitants
per quarter [95% confidence interval (CI): 2.60-6.99].
Taking the mean number of the assault rate into account
{29.2), this implies a relative increase in assaults of 16%
(4.8/29.2 = 0.164) per extra trading hour at night {95%
CI: 9-24%). The estimates [rom the sensitivity analyses
were also statistically significant; 22% per extra hour
according to the pooled ARIMA estimates, and 13% per
exira hour for the change model.

Table 2 Cities subject to changes in closing hours; name, inhabitants in 1000, type and extent of change to closing hours,

Submission No 147

Extent of change
Clty Inh (') Type of change in closing hours Additional comments on changes
Arendal 41 Restriction -1.0(3.00-2.00) Except [or summer season
Bergen 252 Both +1.0(2.00-3.00) Number of premises with extended hours
increased gradually before change
-(1.5 (3.00-2.30)
Drammen 61 Extension +0.5(2.30-3.00)
Fredrikstad 72 Restriction -1.0(2.30-1.30) Except [or summer/busy seasons
Haugesund 33 Restriction -0.5 (1.30-1.00)
Horten 25 Restriction ~1.0(3.00-2.00)
Kongsberg 24 Restriction -1.0(3.00-2.00)
Kristiansand 80 Restriction -1.0(3.00-2.00)
Larvik 42 Restriction =0.5(2.30-2.00)
TLillehammer 26 Extension +1.0(2.00-3.00) Two nightclubs had extended hours
during the whole period
Molde 24 Both +1.0 (2.00-3,00)
—1.0/(3.00-2.00)
Moss 30 Restriction —-0.5 (3.00-2.30)
Sandnes 63 Both +1.5 (1.30-3.00) A few nightclubs had extended hours
during the whole period
-1.5 (3.00-1.30)
Sarpsborg 52 Restriction -1.0(2.30-1.30) Except lor summer/busy seasons
Stavanger 121 Both +1.5(1.30-3.00) A few nightclubs had extended hours
during the whole period
~1.5(3.00-1.30)
Trondheim 168 Both +1.0 (2.00-3.00) Number of premises with extended hours
increased gradually before change
~1.0(3.00-2.00)
Toensberg 39 Restriction -1.0(3.00-2.00) Except for summer season
Alesund 42 Extension +2.0(1.00-3.00)
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Turning to the issue ol whether or not the inlluence
ol closing hours is symmetrical, our lindings suggested
that this is indeed the case: the estimated effects of both
extended and restricted closing hours were statistically
significant and of the same magnitude (Table 4). The esti-
mated relative effects per hour were in the range 19-21%
in the FE models and 22-24% in the ARIMA models. The
estimates were not statistically significantly different; the
t-tests equalled 0.25 and 0.14 for the difference between
the FE estimates and the ARIMA estimates, respectively.

DISCUSSION

By analysing a series of natural experiments of changes
in closing hours for on-premise alcohol sales in Norway,
we lound that even small changes (= 2 hours) appear to
have an impacl on nighi-time violence in inner-city
areas. A 1-hour change in closing hours for on-premise
sales was accompanied by an approximately 20% change
in violent crime rates at weekend nights in cily centres.
These indings are in line with a lew previous studies with

Table 3 Estimated effect of restaurant closing hours on assaults
in city centre, including control for assaults in city periphery.
Estimates hased on (1) fixed-cflects (FE) modelling, (2) pooled
city-specific ARIMA modelling and {3) change model.

Estimate SE 95% CI P-value
FE model*
Hours 4,80 1.12 2.60, 6.99 <0.001
Control 0.20 0.07 0.07,0.33 0.002
Pooled ARIMA
Hours 6.31 1.74 2.90,9.72 <0.001
Control 0.19 0.07 0.05,0.33 0.007
Change madel
Hours 3.94 1.72 0.56,7.31 0.028
Control 0.92 0.36 0.21,1.63 0.010

R = 0,450, S8 standord error: Cl: conlidence interval,
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rigorous research design [201,23]; i.e. Chikritzhs & Stock-
well found that a 1-hour extension of closing hours was
accompanied by a significant increase in might-time
assaults in and around hotels with extended trading
permits [20], and Kypri and co-workers [23] found that a
1.5-2-hours restriction in closing hours was associated
with a significant decrease in night-time assaults in the
city centre, In the latter study, the intervention comprised
other measures as well, such as lock-out [23]. Tt should be
noted that although the findings point in the same direc-
tion, the magnitude ol the estimated impact is nol com-
parable across these studies because the interventions
and the outcome measures differ. Moreover, the present
study adds to the literature by demonsirating symmetry
in the impact of changes in closing hours on violence
rates; i.e. a 1-hour extension ol closing hours appears to
have a similar impact on violent crime as a 1-hour restric-
tion of closing hours.

Strengths and limitations

The estimates of the impact of @ change in closing hours
on reported violence at weekend nights from three differ-
ent analytical approaches were of the same magnitude,
which suggests that the findings are quite robust. By col-
lecting more detailed information on location, number
and types of premises that were aflected by changes in
closing hours, we have probably obtained a more precise
exposure measure and relevant control measure than is
often the case in such studies. We also obtained data on
other simultaneous changes that concern on-premise
licences, but we had no indications that any of these werc
likely to have confounded the relationship. The pooling of
estimates [rom many cities most probably countered the
problem of low test power due to a moedest number ol
assaults in each of the relatively small cities.
Nevertheless, the input series (closing hours) com-
prised some interpolations and thus imprecise measures,
which is likely to imply that the parameter estimates may

Table 4 Estimated effect of extended and restricted on-premise closing hours on assaults in city centre, including control for assaults
in city periphery. Estimates based on (1) fixed effects (FE) modelling and (2) pooled city-specilic autorcgressive integrated moving

average (ARIMA) modelling.

Extended closing hours Restricted closing hours
Est SE 95% CI P-value Est SE 95% CI P-value
FE model
Hours 6.22 1.43 3.42,9.02 <0.001 553 2.56 0.51, 10.55 0.031
Control 0.12 0.20 -0.28,0.51 0.554 0.27 0.08 0.11,0.43 0.001
Pooled ARIMA
Hours 7.03 2.00 3.11, 10.95 <0.001 6.54 2.92 0.82,12.26 0.025
Control 0.16 0.20 -0.23, 0.55 0.424 0.26 0.09 0.08, 0.44 0.004

SE: standard error; CI: confidence interval.
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be somewhat deflated [35]. Data on violence [rom other
sources (e.g. emergency rooms) would have been valu-
able to validate those from the police reports, but such
data were nol available. Other information that would
have been of interest includes intoxication level among
bar patrons and whether the assaults occurred inside
the licensed premises. This could shed more light on
the mechanisms underlying the observed association
between closing hours and violence.

Implications

Changes in closing hours may be considered politically
feasible, as they are easily implemented and sustained
and imply no direct economic costs to the authorities. On
these grounds, the findings ol this study suggest that
even minor restrictions in closing hours for on-premise
alcohol sales could be an attractive measure to curb
night-time assaults in inner city areas. The findings also
provide evidence-based arguments against the relaxation
of the trading hours that is commonly promoted by the
industry. Other possible successful strategies to prevent
violence in the night-time economy, such as the ‘STAD-
project’ in Stockholm [36] and ‘Safer bars program’ in
Toronto [37] may be viewed as attractive supplements to
restricted closing hours, possibly reinforcing the effects
of each other.

Policy makers and other actors in the alcohol policy
arena have olten applied simple comparisons of data
belore and after a policy change. Corresponding to the
various findings reported from the studies of the 2003
Licensing Act [16-18], Norwegian media and policy
makers have also reported conflicting findings with
respect to changes in violence rates following changes in
on-premise closing hours in Norwegian cities. The find-
ings of this study therefore illustrate the importance
of not drawing conclusions from an intervention in one
small city and of applying a strong design and reliable
measures when evaluating an intervention., Future
research may benefit from supplementary studies that
may shed more light on underlying mechanisms.
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Abstract

Introduction and Aims. In 2008 pub closing times were restricted from Sam to 3:30am in the central business district
(CBD) of Newcastle, Australia. A previous study showed a one-third reduction in assaults in the 18 months following the
restriction. We assessed whether the assault rate remained lower over the following 3.5 years and whether the introduction of a
Tockout’ in nearby Hamilton was associated with a reduction in assaults there. Design and Methods. We used a pre-post
design with comparison against two post-change periods. The setting was Greater Newcastle (population 530 000) and subjects
were persons apprehended for assault in the CBD and nearby Hamilton, an area with late trading pubs where a lockout and
other strategies were implemented in 2010. Cases were police-recorded assault apprehensions occurring from 10pm to 6am in
one pre-change period: January 2001 to March 2008, and two post-change periods: (i) April 2008 to September 2009 and (ii)
October 2009 to March 2013. Negative binomial regression with terms for secular trend and seasonal effects was used to
estimate Post1: Pre and Post2: Pre Incidence Rate Ratios and confidence intervals. Results. In the CBD recorded assaults fell
Sfrom 99/guarter before the restriction to 68/quarter in the first post-change period [incidence vate ratio (IRR) 0.67, 95%
confidence interval (GI) 0.55-0.82] and 71/quarter (IRR: 0.68, 95% GI: 0.55-0.85) in the later post-change period. In the
same periods in Hamilton, assault rates were 23, 24, and 22 per quarter respectively. Discussion and Conclusions. The
restriction in closing time was associated with a sustained lower assault rate in the Newcastle CBD. We find no evidence that
lockouts and other outlet management strategies were effective in Hamilton. [Kypri K, McElduff P, Miller P. Restrictions in
pub closing times and lockouts in Newcastle Australia 5 years on. Drug Alcohol Rev 2014]

Key words: alcohol, assault, pub, licensed premise, trading hour.

Introduction

In March 2008, the liquor licensing authority of New
South Wales, Australia, imposed a restriction on 14
pubs in the central business district (CBD) of New-
castle requiring them to close by 3am and to disallow
patrons from entering venues after 1am (a ‘lockout”).
After a legal challenge, this was relaxed to 3.30am and
1.30am, respectively from July 2008 [1]. Licensees
were also required to adopt management plans, were
subject to compliance audits, had to have a dedicated

Responsible Service of Alcohol officer from 11pm until
closing, could not serve shots after 10pm, had to cease
selling alcohol 30 min before closing, could not permit
drink stockpiling, had to adopt shared radio procedures
and all staff had to be notified of the conditions.

We published a study showing that this intervention
reduced assaults in the CBD by 34% [95% confidence
interval (CI) 20% to 45%] in the 1.5 years to 30 Sep-
tember 2009. Taking account of the trends in the neigh-
bouring area of Hamilton, which was not subject to the
restriction, the intervention effect was estimated to be
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37% (95% CI 19% to 53%). We found no displacement
in assault incidence from the CBD to Hamilton or to
earlier in the evening [1].

The findings were significant in the context of the
international literature. In its 2008 systematic review of
studies in high-income countries, the US Task Force on
Community Preventive Services found that extensions
in hours of service by >2 h increased the incidence of
alcohol-related harm [2]. They concluded that the lit-
erature on extensions of <2 h was too limited to reach a
conclusion about the effects. Notably, they were unable
to find studies of restrictions in hours of service.
Accordingly, the Newcastle findings are important
because they reveal effects of a relatively small change
(of 1.5 h) and of a restriction in trading, which better
generalises to the situation faced by decision makers in
the current climate of liberal trading hours in many
jurisdictions.

A major feature of the public health approach to
reducing adverse effects of the late night alcohol trade,
which appears unique to Australia and New Zealand, is
the use of lockours or one-way doors, in which patrons are
permitted to remain in premises and to purchase and
consume alcohol after a specified hour but not to enter
other premises. The aim of lockouts is to reduce the
number of people at any one time (principally upon
closing) in the public spaces between licensed premises
where much of the violence and other antisocial behav-
iour occurs.

There have been three Australian studies of lockouts
recently reported in the scientific literature [3-5]. Palk
et al, studied the effects of a 3am lockout with 5am
closing in the Gold Coast area of Queensland [3]. They
cxamined proportions of various offence types, includ-
ing assaults, four weeks before versus five weeks after a
lockout was introduced in April 2004, finding a lower
proportion of offending that was alcohol related (4.6%
vs. 3.4%) in the post-change period [3]. Inferences are
limited by likely information bias and lack of control for
seasonal and service delivery effects [6].

Miller and colleagues evaluated a 3am lockout that
came into effect from 2004 in Ballarat (population
95 000), Victoria. Comparing emergency department
attendance rates before and after with those in Geelong
(population 205 000) 88 km away, they found no long-
term impact [4].

Mazerolle et al. studied a 2005 lockout in Fortitude
Valley, an inner-city entertainment area of Brisbane
(population 2.1 million) and a 2006 lockout at Airlie
Beach (population 8000), North Queensland [5]. They
found a 50% decrease in assaults inside licensed prem-
ises in both arcas but no association with assaults
outside venues, which constituted >80% of cases. A test
for association with all assaults (inside and outside) was
not presented. Such an association seems unlikely to be
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present given the relatively small contribution to the
total number of assaults inside licensed premises. The
pre—post design cannot rule out the influence of eco-
nomic or other external factors.

From 27 August 2010, the government required
pubs in Hamilton (the control site in our Newcastle
study [1]) to lock their doors to new patrons after lam
on Saturdays and Sundays, permitting the service of
alcohol to existing patrons until 30 min before closing
time, which remained unaltered and could be as late as
5am [7]. In the years since the Newcastle restrictions,
there has been extensive political and public debate
about late night violence and on-licence trading condi-
dons in New South Wales and elsewhere in Australia.
There have been assertions from the alcohol industry,
politicians and bureaucrats to the effect that the reduc-
tons in assault in Newcastle were short lived. The
primary aim of this paper was to determine whether the
changes seen in the 1.5 years following the restriction
were sustained in the following 3.5 years. The second-
ary aim was to determine whether the lockout imposed
on Hamilton pubs from August 2010 was associated
with a reduction in the incidence of assault.

Methods

We used the same case definitions as previously [1],
namely:

Non-domestic violence incidents that were reported
to or were detected by police, . . . include(ing]
common assault, actual or grievous bodily harm,
assault of police or shooting with intent other than to
murder, as defined under the NSW Crimes Act 1900,
and irrespective of whether there was a subsequent
charge or conviction. Cases were limited to those
occurring between 10pm and 6am within either the
CBD postcode areas or the Hamilton postcode area.
Such incidents could include any number of people
who were recorded as cither a person of interest (i.e. a
possible perpetrator) or victim, It should be noted
that the analysis of the effect of the restriction in
closing times was based on the count of incidents,
not of individuals. We used police apprchensions
rather than arrests or convictions to minimise the risk
of biasing effect estimates because of interaction with
service delivery variables [6], e.g. aspects of the
person of interest or victim that increase or decrease
the likelihood of arrest or conviction, such as gender,
cthnicity and socioeconomic status.

Assaults occurring in the CBD in the 7 years before the
change were compared with those in two post-change
periods: months 1-18 (Post I; the period used in the
previous evaluation [1]) and months 19-60 (Post 2)
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following the previous evaluation end-point. The
primary comparison of interest is the estimate for ‘Post
2: Pre’ versus that for ‘Post 1: Pre’ in the CBD, that is,
whether the relative difference seen previously was still
present over the following 3.5 years ending March
2013. Equivalent rates are presented for Hamilton over
the same period but in contrast to the previous evalu-
ation, we do not compare change in the CBD against
change in Hamilton because of the introduction of
some intervention elements (of unknown effectiveness)
in the latter, making it a less useful control site. Instead,
the primary focus is on whether the change previously
observed in the CBD has persisted.

Results

Figure 1 shows quarterly assault counts for the study
period in the two locations, with the introduction of the

3

1| Hamitton | Restriction in closing
12012 CBD {21 March 2008)

| End of previous evaluation
| (30 Seplember 2009)
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Figure 1. Assaults per quarter, fanuary 2001-March 2013, in
central business district (CBD, intervention area) and Hamilton
(control area).
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intervention marked, Table 1 presents average quarterly
assault counts before the intervention, in months 1-18
and months 19-60 after the intervention came into
effect in each location as well as incidence rate ratios
comparing each of the post-intervention periods with
the pre-interventon period. The numbers of assaults in
the first post-change period reported here differ slightly
from thosc reported in our previous analysis because of
updates to the police dataset since our earlier study. In
the CBD, assaults fell from 99 per quarter before the
restriction to 71 per quarter in months 19-60 after the
restriction was implemented (incidence rate ratio 0.68,
95% CI 0.55 to 0.85). The difference is similar to that
observed in months 1-18 post-change (incidence rate
ratio 0,67, 95% CI 0,55 1o 0.82). In the same periods
in Hamilton, assault counts were 23, 24 and 22 per
quarter, respectively, suggesting no effect of the lockout
and other outlet management strategies put in place
there.

Discussion

The lower incidence of assault in months 1-18 follow-
ing the restrictions that came into effect in March 2008
persisted in months 19-60, that is, for at least five years
so far. Limitations of measurement, possible confound-
ing by service delivery variables, and geographic and
temporal displacement have previously been discussed
at length and largely discounted as competing explana-
tions for the observed changes [1,8]. Newly relevant
limitations include the possible contribution of factors
other than closing times in months 19-60 after the
restriction was implemented.

The analysis we present is not controlled by compari-
son with a site unaffected by intervention as in our
previous cvaluation [1] so there is less protection
against economic and other large-scale drivers of
drinking and socialising behaviour. The estimates for

Table 1. Assaults per quarter before and after the change in closing time

Post-to-pre
Incidence rate ratio®
Mean number of assaults per quarter (95% CI)
Pre® Post 1° Post 2° Post 1/Pre Post 2/Pre
CBD 99 68 71 0.67 0.68
(Intervention area) (0.55 10 0.82) (0.55 to 0.85)
Hamilton 23 24 22 0.97 0.86

(Control area)

(0.73 to 1.28) (0.61 to 1.20)

Submission No 147

*Pre: January 2001 to March 2008; Post 1: April 2008 to September 2009; Post 2: October 2009 to March 2013, *Incidence rate
ratios are adjusted to take into account the variation by month of the year (seasonal effect) and time since January 2001 (secular
trend), and therefore they are not necessarily the same as those estimated by division of crude numbers within the table. CBD,
central business district; CI, confidence interval.
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Hamilton do show, however, that there was a fairly
stable assault trends in a nearby late-night entertain-
ment precinct, which works against such explanations
for the changes observed. We did not consider it appro-
priate to formally compare the ‘Post2: Pre’ incidence
rate ratios, by testing an interaction term, as in our
previous study, because of the intervention in Hamilton
from 2010.To pre-empt concern about selective report-
ing, we did produce this estimate and there was a sig-
nificant interaction effect (P=0.001), showing a
greater reduction in assaults in Newcastle.

The imposition of a lockout and other outlet man-
agement elements in Hamilton, without a mandate of
carlier closing, allows tentative conclusions to be drawn
about the contribution of lockouts to the changes
observed in the Newcastle CBD. Qur findings show
that there was little or no change in assaults after the
imposition of restrictions in Hamilton, suggesting that
the active ingredient in the Newcastle CBD interven-
tion was probably the restriction of trading hours from
5am to 3/3.30am.

The three previous Australian studies [3-5] along
with the analysis reported here do not support the
effectiveness of lockouts, and there remains a need for
further evaluation of these commonly used interven-
tions, This may require cooperation with a regulator to
ensure that the study design permits control for com-
peting explanations and potentially also prospectively
collected exposure (e.g. counts of foot traffic) and
outcome data (e.g. observations of conduct within and
outside premises) rather than relying solely on police
data [9].

The Newecastle intervention was not a simple change
in trading hours. The effect of other outlet management
restrictions (e.g. having a Responsible Service of
Alcohol officer present) remains unknown but the
international literature [10], the studies in other Aus-
tralian cities [3-5] and the lack of change in Hamilton
since 2010 suggest that these strategies, including lock-~
outs, are unlikely to have contributed much, if at all, to
the reductions in assault observed in Newcastle since
pubs were required to close at 3.30am in 2008,

The findings are comparable with those of a recent
study of changes in closing times in Norway in the 2000s
[11], arguably the most comprehensive in the literature
because of how many localities could be studied within a
single country and decade. In cight cities where hours
were extended, there was an average 20% increase in
assaults per additional hour of trading. Conversely, in 15
citics where hours were restricted, there was an average
20% decrease in assaults per hour of restriction. The
short-term effect in Newcastle (22% per hour restricted)
and the effect estimated for the following 3.5 years

© 2014 Australasizn Professional Society on Alcohol and other Drugs
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(21% per hour restricted) are remarkably similar to the
Norwegian experience. Such large effects are rare in
population health interventions. There would be value
in costung these assaults in terms of the emergency
response, medical care, disability, foregone income and
lost productivity, and to assess the public’s willingness to
continue bearing the cost of late-night trading.
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Lockouts and last drinks:
The impact of the January 2014 liquor licence reforms on assaults in NSW, Australia
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Aims: To determine (1) whether the January 2014 reforms to the NSW Liguor Act reduced the incidence of assault in the
Kings Cross and Sydney CBD Entertainment Precincts. (2) Whether the incidence of assault increased in areas proximate
to these Precincts or in nightspots further away but still within easy reach of these Precincts. (3) If there is evidence of
displacement, and whether the reduction in assaults in the Kings Cross and Sydney CBD Enterfainment Precincts was
larger than the increase in the number of assaults in the displacement areas.

Method: We examine the effects of the legislative reforms introduced in January 2014 using time series structural models.
These models are used to estimate the underlying long term dynamics of the time series of police recorded non-domestic
assaults in NSW between January 2009 and December 2013. The effect of the January 2014 reform is captured by
including terms in the models reflecting the timing of the change. Separate analyses are carried out for: the Kings Cross
Precinct (KXP); the Sydney CBD Entertainment Precinct (CBD); an area contiguous with KXP and CBD that we refer to as
the proximal displacement area (PDA); a group of enterfainment areas not far from the Kings Cross or the Sydney CBD
Precincts, which we refer to as the distal displacement area (DDA) and the rest of NSW.

Results: Following the reforms statistically significant and substantial reductions in assault occurred in both the Kings
Cross (down 32%) and Sydney CBD Entertainment Precinct (down 26 %) (including a 40% decline in the sub-section
George Street — South). A smaller but still significant reduction in assault occurred across the rest of NSW (9% decrease).
The January 2014 reforms were also associated with small decreases in assault in the PDA and the DDA but neither of
these changes was statistically significant. There was some evidence that assaults increased in and around The Star
casino, however the effects are not statistically significant and the reduction in assault elsewhere was much larger than
the increase around The Star casino.

Conclusion: The January 2014 reforms appear to have reduced the incidence of assault in the Kings Cross and CBD
Entertainment Precincts. The extent fo which this is due to a change in alcohol consumption or a change in the number
of people visiting the Kings Cross and Sydney Entertainment Precincts remains unknown.

Keywords: alcohol, assaulf, trading-hours, liquor licence, Kings Cross, Sydney, time series structural models, displacement.

INTRODUCTION

P e ———————— )
On New Year's Eve, 2013, a young man named Daniel Christie
was assaulted in Kings Cross; dying 11 days later as a result of
his injuries. The incident sparked immediate calls for tougher
regulation of licensed premises, especially in Kings Cross and
the Sydney Central Business District (CBD) (Roth, 2014). On

the 21st of January, 2014 the New South Wales (NSW) State
Government announced new restrictions (hereafter referred to as
the January 2014 reforms) on licensed premises to curb alcohol-
related violence'. The new restrictions (contained in the Liguor
Amendment Act, 2014) imposed by the State Government took
effect on the 24th of February 20142 and included:

. 1.30am lockouts® at hotels, registered clubs, nightclubs and

karaoke bars in two designated areas: the Sydney CBD
Entertainment Precinct and Kings Cross Precinct;

. 3.00am cessation of alcohol service in venues in these Precincts;

. Afreeze on new liquor licences and approvals for existing

licences across the Sydney CBD Entertainment Precinct
and continuation of the existing freeze in the Kings Cross
Precinct?,

. A ban on takeaway alcohol sales after 10.00pm across NSVV:

. The extension of temporary and long-term banning orders

issued to designated ‘trouble-makers’ to prevent them
entering most licensed premises in the Kings Cross and
Sydney CBD entertainment precincts;

This bulletin has been independently peer reviewed
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6. The introduction of a new risk based licence fee for all
licensed premises in which the annual fee payable by a
particular venue depends upon its licence type, compliance
history and trading hours;

7. The suspension of on-line responsible service of alcohol
fraining.

Our aim in this study was to address three questions: (1) Have
the January 2014 reforms reduced the incidence of assault in the
Kings Cross and Sydney CBD Entertainment Precincts? (2) Has
the incidence of assault increased in areas proximate to these
Precincts or in nightspots further away but still within easy reach
of these Precincts (3). If there is evidence of displacement, is

the reduction in assaults in the Kings Cross and Sydney CBD
Entertainment Precincts larger than the rise in the number of
assaults in the displacement areas?

In answering these questions we make no attempt to isolate the
separate effects of the 1.30am lockouts, the 3.00am cessation of
alcohol service and the introduction of temporary banning orders
for ‘trauble makers' in the Sydney CBD Entertainment Precinct.
Qur focus here is solely on the joint impact of the initiatives just
mentioned.

THE CURRENT STUDY

e s e el e GEea s Sadae]
Past research suggests that trading hours have a powerful
influence on levels of alcohol-related crime. A number of studies
have found that longer trading hours for licensed premises

are associated with higher levels of alcohol-related violence
(e.g. Chikritzhs & Stockwell, 2002. See also the review by
Stockwell & Chikritzhs, 2009). Several studies have also found
that liguor licence restrictions reduce alcohol-related violence
(Douglas, 1998; Voas, Lange & Johnson, 2002; Voas, Romano,
Kelly-Baker & Tippetts, 2006; Duailibi, Ponicki, Grube, Pinsky,
Laranjeira & Raw, 2007; Kypri, Jones, McElduff & Barker, 2011).
Kypri et al. (2011}, for example, found that the introduction of
lockouts and earlier closing times across 14 licensed premises
in Newcastle (a coastal city located some 160km north of
Sydney) in 2008, was associated with a substantial fall in
assaults, without resulting in any displacement of viclence into a
neighbouring 'control’ area.

Although the Newcastle study and other similar studies provide
support for a policy of restricting liquor licensed trading hours,
there are some significant differences between Newcastle

and Sydney that might blunt the effects of similar restrictions

in the Kings Cross and Sydney CBD Entertainment Precincts.
To begin with, the annual number of assaults recorded in the
Sydney Local Government Area (LGA) is more than three times
the number recorded in Newcastle LGA, while the number of
licensed premises in the Sydney LGA (2,285) is nearly six times
the number in Newcastle LGA (398) (NSW Office of Liquor,
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Gaming and Racing, 2014). Even without any displacement
this could make enforcement of the new laws potentially more
difficult. Secondly, and more importantly, drinkers unable

to consume alcohol in the Kings Cross and Sydney CBD
Entertainment Precincts only have to travel a short distance

to reach licensed premises unaffected by the restrictions (see
Figure 1). Drinkers in Newcastle showed no propensity to travel
to Hamilton (a nearby suburb without the same liquor license
restrictions) but the range of alternative licensed venues is far
larger in Sydney than in Newcastle.

Studies of the impact of spatially concentrated crime control
initiatives sometimes report geographical displacement (the
crime problem shifts to an area outside the target areas) and
sometimes report a diffuslon of benhefits (the crime problem
reduces in the target area and in areas surrounding the target
area). The available evidence suggests that diffusion of crime
benefits is more common than crime displacement (Bowers et
al., 2011). There are at least two ways, nonetheless, in which
spatial displacement might manifest itself in response to the
January 2014 reforms. The first is an increase in violence

in areas contiguous to the Kings Cross and Sydney CBD
Entertainment Precincts (e.g. The Star casino, Ultimo, Surry
Hills). The second is an increase in viclence in nightspots
some distance away from the Kings Cross and Sydney CBD
Entertainment Precincts but within easy reach of those Precincts
(e.g. Double Bay, Newtown, and Bondi among others).

With one exception, the January 2014 reforms listed above were
targeted at the Kings Cross and Sydney CBD Entertainment
Precincts. The exception is item four: the ban on takeaway
alcohol sales after 10.00pm which applies across NSW. For

the purposes of our analysis of the impact of the January 2014
reforms on viclence, NSW is divided into six regions (see Figures
1 and 2). The first is the Kings Cross Precinct (KXP). The second
is the Sydney CBD Entertainment Precinct (CBD). The third is
George Street — South (GSt) which is a non-domestic assault
hotspot within the the Sydney CBD Entertainment Precinct .The
fourth consists of an area contiguous with KXP and CBD and
referred to hereafter as the proximal displacement area (PDA).
The fifth comprises a group of entertainment areas noet far from
the Kings Cross or the Sydney CBD Precincts and referred to
hereafter as the distal displacement area (DDA). The sixth region
consists of the rest of NSW (and will be referred to as such). The
first five regions are highlighted in Figure 1, which shows the
target Precincts in green and red and George Street South in
purple; the PDA in yellow and The Star Casino in pink. Figure 2
shows the DDA in yellow. The rest of NSW is not shown.

If the January 2014 reforms achieve their intended purpose, we
would expect to see a reduction in assault in the target areas
(i.e. the KXP and CBD). Because four out of the five reforms
apply only in the target areas, we would expect any reduction in

Submission No 147



11.1.9e
! 18/12/2015 Tackling Alcohol-fuelled Violence Legislation Amendment Bill 2015 Submission No 147

B UREAWU OF CRIME STATISTICS AND RESEARCH

Figure 1. The two target areas, Sydney CBD Entertainment including George Street South and Kings Cross
Precincts, together with the proximal displacement area
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Figure 2. Distal displacement areas in orange including Bondi Beach, Coogee, Double Bay and Newtown
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Figure 3.Time series of the number of assaults for Kings Cross Precinct, Sydney CBD Entertainment Precinct,
proximal and distal displacement areas together with the rest of NSW
Kings Cross Entertainment Precinct (KXP) Sydney CBD Entertainment Precinct (CBD)
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assault in the target area to be larger than the reduction in assaut METHODS
in the rest OfNSW Ifthe reforms result inadisplacememof e el
assault to the PDA or DDA, we would expect to see an increase DATA SETS

in assault or, at the very least, a deceleration in the downward The outcome measure used in this study is the monthly count

trend in assault in one or both of these areas. If there is an of non-domestic assaults recorded by the NSW police between
increase in assault in the PDA or DDA, we can assess the size of  January 2009 and September 2014. Figure 3 shows the number
the problem by comparing the increase in assauit in these areas of assaults over this period in the six locations of this study: KXP,
to the increase in the target area. If a diffusion of benefits occurs CBD, GSt, PDA, DDA and rest of NSW.

we would expect to see a reduction in assautt in one or both the

PDA and DDA. If a diffusion of benefits occurs to the PDA and

displacement occurs to the DDA, we would expect to see a fall in Generalized linear models (GLM, McCullagh & Nelder, 1989)
assault in KXP, CBD, GSt and PDA and a rise in the DDA, such as Poisson or Negative Binomial regression are often used

ANALYSIS
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to model count data. Models such as these are appropriate
when strong autocorrelation is not present and when simple time
trends are adequate to model the outcome of interest. However,
if strong autocorrelation and complex time dependent trends are
present in the data, Poisson and Negative Binomial regression
can produce biased estimates.

Because of the presence of autocorrelation and highly non-linear
trends in our data, we use an approach based on time series
structural models (Harvey, 1989) and their representation as
state space models for count data (Durbin & Koopman, 2012).
State space models produce a dynamic picture of the different
building blocks of a time series, namely, the trend, cycle and
seasonal components. A further advantage of these models is
that additional variables of interest can easily be included.

There are several ways in which the January 2014 reforms

might influence assaults. One possibility is an instantaneous but
transitory effect after which assaults return to previous levels. This
is known as a pulse intervention effect (see top panel of Figure 4).

STATISTICS AND

Figure 4. Intervention variables representing puise,
step and smooth intervention effects
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Letting t, represent the time when the intervention was introduced,

the pulse intervention variable can be modelled as follows:

! { Oift#T,
s
Another possibility is a step intervention. In this case the change
takes the form of a permanent and immediate shift in the level in

assaults. The step intervention variable {see the middle panel of
Figure 4) can be described as:

{01’f1:<'c1
x=
lift=1

RESEARTCH

A third possibility is a slow changing response or smooth step
intervention effect (see bottom panel of Figure 4). This sort of
change might be expected if the reforms have a slow but steady
effect that starts when new reforms are introduced and continues
until the number of assaults reaches a steady level. The model
for such an effect is:

0 ift<t,
XK= [ (t-t)/(r,-v,) ifte(t,t)

1 ift=t,

where 1, and 1, represent the onset and termination of the
intervention effect. In this study. t, was set beyond the end
of the available data as it is possible that the full effect of the
intervention has not yet been reached.

We have little a priori basis on which to determine which model
is more appropriate and, at this stage, too little post-intervention
data to arbitrate between the possibilities. Our approach,
therefore, is to consider a number of models (including
combinations of the above intervention variables) and use

the Akaike Information Criterion (AIC) to select the best-fitting
model. The AIC balances the goodness of fit of a model against
its complexity (Akaike, 1974, Durbin & Koopman, 2012). The
smaller the AIC value, the better the model. The independence
assumption of the residuals will be checked via the Box-Ljung
test based on the first 24 autocorrelations (Ljung & Box, 1978)
of the Pearson residuals. The detailed models used in this study
are described in Appendix A.

All the analyses in this study were done using R version 3.1.2
(R core team, 2015) and in particular, the zoo (Zeileis et al_,
2014) and KFAS (Helske, 2014) packages.

RESULTS
=== = ——— = — ]

Three sets of analyses were carried out in this investigation.

In the first, we investigated the possibility of a sudden and
permanent change in the monthly count of assaults after the
new reforms. In the second, we evaluated the possibility that the
reforms triggered a slow change in assault incidence. Finally, we
examine the possibility that the intervention effect was transient
followed by a slow effect and that was modelled via a pulse plus
a smooth step intervention.

Table 1. Results for model comparison via Akaike
Information Criterion (AIC)

Rest of
KXP CBD GSt PDA DDA NSW
Step 8.025 10495 7.779 8617 8.150 14.026
Intervention
Smooth 8.110 10300 7.741 8604 8.123 14.023
Intervention
Pulse + 8.152 10308 7.777 8712 8.256 14.200
Smocth
intervention




11.1.9e
18/12/2015

BUREAWU

Tackling Alcohol-fuelled Violence Legislation Amendment Bill 2015

O F CRIME

ST EA TS T [2E:S A N

D

Submission No 147

RESEARCH

Table 2. Model comparison between the selected models with and without seasonal component

Model KXP CBD GSt PDA DDA Rest of NSW
Seasonal Model 8.025 10.300 7.741 8.604 8.123 14.023
Non-Seasonal Model 6.991 10.427 6.890 7.791 7.314 14.123
Intervention Step Smooth Smooth Smooth Smooth Smooth
Table 3. Final model estimates of changes in assault by area

N o KXP CBD GSt PDA DDA  Rest of NSW
B -0.390 -0.300 -0.525 -0.078 -0.381 -0.09
c. (-0.609, -0.171) (-0.535,-0.065) (-0.995,-0.056) (-0.707,0.551) (-1.107,0.345) (-0.104,-0.076)
pval <0.001 0.018 0.028 0.809 0.304 <0.001
Box-Ljung 0 333 0.087 0.425 0.246 0,558 0.178
loglik -237.186 -351.360 -233.719 -264.783 -248.333 -487.097
AlC 6.991 10.300 6.890 7.791 7.314 13.655
Reduction -32.270% -25.929% -40.851% -7.471% -31.675% -8.630%
Intervention Step smooth smooth Smooth Smooth Smooth

The results of the model assessments are shown in Table 1.
Each cell in the table contains the AIC value for the model in
each of the six locations. The locations are the two target sites
(KXP and CBD), the George Street South sub-section (GSt), the
proximal displacement area (PDA), the distal displacement area
(DDA) and the rest of NSW. Smaller AIC values indicate a better
fitting model. The best model for KXP is a step intervention effect
while the other areas are better characterised by a smooth step
intervention effect.

The data for the rest of NSW show obvious seasonality as
displayed in Figure 3, but the other data (KXP, CBD, GSt, PDA

and DDA) only show a weak seasonality. We therefore estimated
the same selected models in Table 1 without the seasonal
component and the AIC results for model comparison are
displayed in Table 2. The AIC values indicate that models without
seasonal components were a better fit for all the data except for
the Sydney CBD Entertainment Precinct and for the rest of NSW.

The final selected model results are presented in Table 3.

The first row shows the estimated effect of the January 2014
reforms. The second row presents the parameter estimate

95% confidence intervals. The third row shows the results of a
two-tailed t-test with HO: B=0 (p-value). The fourth row presents
the results from the Box-Ljung portmanteau test to check the

Figure 5. Estimated assault trend for the Kings
Cross Precinct (KXP): Jan 2009-Sep 2014
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Figure 6. Estimated assault trend for the Sydney
CBD Entertainment Precinct (CBD):
Jan 2009-Sep 2014
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Figure 7. Estimated trend for the number of assaults
for the George Street South (GSt):
Jan 2009-Sep 2014
GSt

Figure 9. Estimated trend for the number of assaults
for the Distal Displacement Area (DDA)
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Figure 8. Estimated trend in assaults for the
Proximal Displacement Area (PDA):
Jan 2009-Sep 2014
PDA

Figure 10. Estimated trend for the number of
assaults in the rest of NSW which excludes
the targeted areas and displacement areas

Rest of NSW
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presence of autocorrelation in the model residuals (p-value).
The fifth and sixth rows provide, respectively, the log-likelihood
and AIC values associated with each model. The seventh row
displays the percentage reduction in assault associated with
the January 2014 reforms. The final row shows the intervention
variable included in each of the models.

Results for KXP and CBD, shown in Table 3, indicate that
there are substantial statistically significant reductions in
assault in both the Kings Cross (down 32%) and Sydney CBD
Entertainment Precinct (down 26%). The identified assault

hotspot along George Street — South, a subsection of the CBD
Entertainment precinct, showed a 40 per cent reduction. The first
(KXP) effect has a narrower confidence interval than the second
and third one, as shown in the table. The negative coefficients
on the intervention variable, displayed in the columns headed
‘PDA' and ‘DDA, suggest that the January 2014 reforms were
associated with a small decrease in assault incidence in the
proximal displacement area and a larger decrease in assault
incidence in the distal displacement areas, but the confidence
intervals in both cases are wide with effects that are not
statistically significant at a 5 per cent level. The column labelled
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‘Rest of NSW indicates that the January 2014 reforms were
associated with a smaller but still significant reduction in assault
across the rest of NSW (8% decrease).

The effects can be seen clearly if we examine the estimated
trend in assaults for each of the models. We do this in Figures
5 to 10. The raw data on assaults are plotted and the sclid line
shows the estimated trend in assaults, while the dotted line
marks the beginning of the intervention.

In Kings Cross (Figure 5), we observe an immediate drop in the
number of assaults following the January 2014 reforms, after
which the assault level appears to stabilise at a new lower level.

In the Sydney CBD and George St — South (Figures 6 and 7)
there are clear downward trends in the number of assaults in the
three years prior to the January 2014 reforms: however the slope
of the downward trend is much steeper following the introduction
of the reforms than before.

The estimated trend for the proximal displacement area (PDA)

is displayed in Figure 8. There is a declining trend in assaults in
the period leading up to the January 2014 reforms. However, the
intervention effects are not statistically significant at a 5 per cent
level.

One key licensed venue, which is included in the praoximal
displacement area and which has been the subject of a number
of media reports concerning alcohol related violence (e.g.

SMH, 30 August 2014), is The Star casino. The Star Casino
has a 24-hour liguor licence and is not subject to the January
2014 reforms. A separate analysis was conducted of assaults
specifically occurring at The Star Casino and in the surrounding
streets (see Figure 11, Appendix B) to test the possibility of
displacement to this site.

This analysis revealed some evidence of displacement (for
details, see Table B1 and Figure 12 in Appendix B). Between
February and September 2013 the number of assaults at The
Star casino averaged 3.5 per month, whereas for the same
period in 2014 it averaged 6.3 per month. There are three points
to note about this. Firstly, but for the increase in assaults at The
Star casino, the trend in assaults in the PDA would probably
have continued the downward trajectory that exhibited prior

to the January 2014 reforms (see Figure 8). Secondly, the
confidence intervals around the parameter estimates for The
Star casino analysis are rather large and the effect appears

to be not significant (see Appendix B for model details); thus
raising doubts about whether the change in assault incidence

at The Star casino after the January 2014 reforms was due to
random fluctuation. Finally, even if we take the apparent increase
in assaults at The Star casino at face value, the increase in
absolute terms (i.e., 2.8 per month) was much smaller than the
decreases in the Kings Cross (from 39.6 in 2013 to 24.6 in 2014)
and Sydney CBD Entertainment (from 151.8 in 2013 to 125.3

in 2014) Precincts (41.5 assaults per month across the two
Precincts).
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Figure 9 shows the estimated trend in assaults in the distal
displacement area (DDA). in this case, the intervention effects
are not statistically significant and thus no further conclusions
can be drawn. A longer follow-up period will be necessary to get
a clearer picture of the trend in the DDA,

Figure 10 shows the trend in assault for the rest of New South
Wales. The trend is somewhat similar to that observed for the
CBD model; a pre-existing downward trend that accelerates
following the introduction of the January 2014 reforms.

DISCUSSION

Qur aim in this study was to address three questions; (1) Have
the January 2014 reforms reduced the incidence of assault in
the Kings Cross and Sydney Entertainment Precincts? (2) Has
the incidence of assault increased in areas proximate to these
Precincts or in nightspots further away but still within easy reach
of these Precincts? (3) If there is evidence of geographical
displacement was the reduction in assaults in the Kings Cross
and Sydney Entertainment Precincts larger than the increase in
the number of assaults in the displacement areas? (i.e., what is
the net effect?)

The results show that the January 2014 reforms were associated
with immediate and substantial reductions in assault in Kings
Cross and less immediate but substantial and perhaps ongoing
reductions in the Sydney CBD. These Precincts were the focus
of the January 2014 reforms and the decline in assault in these
areas was larger than anywhere else. There is little evidence that
assaults were displaced to areas adjacent to these Precincts or
to entertainment areas within easy reach of these Precincts. The
only exception to this was The Star casino, where the number of
assaults increased following the January 2014 reforms. As we
have already noted, the increase in assaults around the casino
was much smaller in absolute terms than the fall in assaults

in the Kings Cross and Sydney CBD Entertainment Precincts.
The net result, therefore, appears to have been a ‘diffusion of
benefits' (Johnson, Guerette & Bowers, 2014). All these findings
are consistent with evidence reviewed in the introduction to

this bulletin; evidence which suggests that restrictions on liquor
trading hours are an effective way of reducing alcohol-related
violence.

Notwithstanding the consistency of the current findings with
past studies examining restrictions on alcohol availability, it is
important to remember that the restrictions on liquor licence
trading hours were not the only component of the January 2014
reforms capable of producing a reduction in violence. Other key
elements included the extension of temporary and long-term
banning orders issued to designated ‘trouble-makers’ to prevent
them entering most licensed premises in the Kings Cross and
Sydney CBD Entertainment Precincts, and the introduction of

a new risk based licence fee for all licensed premises in which
the annual fee payable by a particular venue depends upon its
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licence type, compliance history and trading hours. The first
of these initiatives might have helped reduce the number of
assaults on licensed premises. The second is unlikely io have
had much effect as the scheme had not been implemented
during the period covered by this analysis.

It is also possible that other factors associated with the January
2014 reforms were partly responsible for the fall in assauit that
occurred following the reforms. The fall in assault, after all,

was not limited to the areas that were the principal target of

the January 2014 reforms. The deaths of Thomas Kelly (July
2012) and Daniel Christie (January 2014) focussed a great

deal of public and media attention on alcohol related violence

in Kings Cross and the Sydney CBD. It is possible this adverse
publicity, either alone or (more likely) in conjunction with new
restrictions on late-night drinking (introduced in July 2014 under
the CBD plan of management) (OLGR, 2015), discouraged
people from going to Kings Cross and the Sydney CBD. The
NSW Legislative Assembly Law and Safety Committee's Enquiry
into Alcohol and Drug-Related Violence heard evidence from
business groups suggesting that the number of visitors to

Kings Cross and the Sydney CBD had declined; with business
revenue allegedly falling by between 20 and 50 per cent (NSW
Legislative Assembly, 2014, p. 44). This suggestion that the
number of visitors to Kings Cross has declined is supported by
transport data, Between 2013 and 2014, counts of the number of
passenger crossings in Kings Cross Station certainly declined,
whereas over the same period rail patronage at all other City rail
stations increased (see Table C1, Appendix C). Taxi patronage at
the Bayswater Road secure taxi-rank (a major taxi-rank in Kings
Cross) also shows a decline, although taxi patronage at the
Darlinghurst Road secure Taxi Rank (another taxi-rank in Kings
Cross) slightly increased (see Table C2, Appendix C).

We will have a clearer picture of the mechanisms underpinning
the fall in assaults once we have examined their temporal and
spatial dimensions more closely. If the January 2014 reforms

are responsible for the reduction in assault, we should expect

to see a significant fall in the incidence of assault at times when
licensed premises would normally have continued to serve
alcohol (viz. prior to the January 2014 reforms). We might also
expect to see a larger reduction in assault on licensed premises
than in assaults in the street, although this will depend on overall
visitor levels in Kings Cross and the CBD. If the January 2014
reforms reduced the incidence of assaults, not because they
reduced alcohol consumption in Kings Cross and the CBD
during hours when assault rates normally peak, but because the
reforms discouraged people from visiting these areas, we might
expect to see a general reduction in assauit, even at times where
there are no restrictions on sales of alcohol. It is still too soon to
examine these issues in any detail. The follow-up peried in the
current study is quite short. Further monitoring will be necessary
to assess the durability of the effects reported here and to obtain
sufficient data to conduct a detailed analysis of changes in the
temporal patterning of assaults on and off licensed premises.
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NOTES

1. A more detailed description of the reforms can be accessed
in the second reading speech to the Bill (Second-Reading
Speech, Liquor Amendment Bill 2014; Hansard, 30th January,
2014 http:/fwww.parliament.nsw.gov.au/prod/pariment/
nswhills.nsf/0/bb87f6864d9693¢c1ca257c6f007fecOe/SFILE/
2R%20Crimes%20and%20Liguor.pdf and here: http://www.
olgr.nsw.gov.au/news_New_[nitiatives_Announced.asp.

2. Although we refer to the reforms as the January 2014 reforms,
it should be noted that further restrictions were placed on the
18th of July 2014 under the CBD Plan of Management.

3. A'lockout law is a law which permits licensed premises to
continue serving alcohol to people on the premises past a
specified hour but which prohibits anyone seeking to enter or
re-enter the premises after that hour.

4. This change only applied to higher risk premises
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APPENDIX A

The model is based on the Poisson distribution with mean
exp(8, ), that is, y ~ Poisson (exp{8, ) where the probability of
y, can be written as follows:

prob (y, =k) =exp { kB -exp(B, ) - logkl},t=1,...n

Our objective is to model 8, In order to do that the chosen
model can be written as

B‘t=“t+Yl+B|xl

where y, represents the level, y, the seasonal component and
x, the intervention variable with effect or intervention parameter
which measures the effect of the January 2014 intervention: ..

The level y is modelled by a local linear level model
ulzut-l + vt+ l‘lL

vlsvl-j e -(t

with n,~N(0,a %) and { ~ N(0,5;). The monthly seasonality y,
is described by

i
Z Yirj= @,
=

with @~ N0, o).
All the disturbances in the model n, {, @, are independent.

The estimated trend displayed in Figures 5-8 is calculated as
i, + B, x, and in Figure 9 as p + v, + B, x, for t varying between
January 2009 and September 2013.

APPENDIX B

Figure 11 displays The Star casino and surrounding streets
considered in this study.

The intervention analysis results for The Star casino and
surrounding streets are shown in Table B1 together with the
analysis of the proximal displacement area without including
The Star casino. The rows of Table B1 represent the same
values as those in Table 3 with the only difference here being
the specification of the intervention variable for the analysis of
The Star casino. Now, we assume that the intervention effect
at the Star casino was also gradual but in this case the effect
starts in February 2014 and finishes in June 2014. The reason
for selecting this particular model was based on statistical model
selection considerations based on the AIC criterion.

Whereas these results suggest an increasing trend in the
number of assaults happening at The Star Casino and
neighbouring streets, they also show a decrease on the
number of assaults in the proximal displacement area (without

10
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Figure 11. Zoomed view of The Star Casino and surrounding streets
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including The Star casino); indicating that the increase in the
proximal displacement area (with the Casinc and surrounding
streets included) reported earlier was mostly driven by the
assaults happening at The Star Casino and bordering streets.
However the effects are not statistically significant and thus solid
conclusions cannot be made at this stage.

Figure 12 displays the estimated trend in assaults for The Star
Casino showing an increasing trend following the January 2014
reforms.

Figure 12. Estimated trend for the number of assaulits in
The Star Casino between Jan 2009-Sep 2014

Star Casino
Table B1. Final model estimates of changes in [ - !
assault at The Star casino in Pyrmont e : [\
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Train passenger data have been provided by the NSW Bureau
of Transport Statistics. The data consist of monthly counts of
the number of gate entries and exits on Fridays and Saturdays
between February 2013 and September 2014 in Kings Cross
train station along with Central, Town Hall, Museum, St James,
Martin Place and Wynyard counted between 8:00pm and
3:00am.

The average number of passengers crossing the validation gates
on Fridays and Saturdays (from 8.00pm until 3am) between
February to September in 2013 and 2014 Saturday are shown in
Table C1.

RESEARTZCH

These figures show that the number of passengers crossing
Kings Cross Station has declined in 2014 with respect to 2013.
However, over the same period, rail patronage at all other city
rail stations increased.

Taxi rank patronage data on the Darlinghurst Road and
Bayswater Road secure taxi ranks (both located in the Kings
Cross Entertainment Precinct) was provided by the Department
of Transport. The average number of patrons during the
weekends (Friday and Saturday) between February and
December 2013 and 2014 (from 9pm and 6am) are displayed

in Table C2. The averages shown in the table show a decline in
taxi patronage at the Bayswater Road secure taxi-rank in 2014
with respect to 2013, whereas taxi patronage at the Darlinghurst
Rnad serure taxi rank has increased in 2014,

Table C1. Average number of passengers crossings the validation gates each month on Friday and
Saturdays between 8:00pm and 3:00am from February to September in 2013 and 2014

Weekend Averages Entries 2013 Entries 2014 Exits 2013 Exits 2014
Central 6587 .48 8008.96 3480.70 4092.94
Kings Cross 1241.02 1204.24 2063.85 2016.54
Martin Place 521.13 680.84 206.44 239.76
Museum 180.61 314.94 249.20 322.94
St. James 5269 281.71 2941 107.49
Town Hall 7603.98 9534.59 3553.13 4299.32
Wynyard 2097.53 2885.31 980.49 1283.60

Table C2. Average number of patrons using the secure taxi ranks in Kings Cross each month on Friday and
Saturdays between 9:00pm and 3:00am from February to September in 2013 and 2014

Taxi Ranks 2013 2014
Darlinghurst Road 2495.87 2668.87
Bayswater Road 7488.12 4108.50
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ABSTRACT

Background and aims The municipality of Amsterdam implemented a new alcohol policy allowing alcohol outlets in
two of the five nightlife areas to extend their closing times from 1 April 2009 onwards, We investigated how levels and
trends of alcohol-related injuries changed alfter implementation of this alcohol policy, by comparing areas with extended
closing times to those without. Design A controlled before-and-after evaluation to compare changes in alcohol-
related injuries between intervention and control areas. Setting Central district of Amsterdam, The Netherlands.
Participants  Alcohol-related ambulance attendances for control and intervention areas between 1 April 2006 and 1
April 2009 (respectively, n= 544 and n=499) and between 1 April 2009 and I April 2011 (respectively. n=357 and
n=480), Measurements Alcohol-related injuries were defined as ambulance attendances for people who suffered
from direct or indirect consequences of alcohol consumption. Injuries were counted per month in two intervention
and three control nightlife areas. We used Poisson regression to assess changes in injuries. Findings After 1 April
2009, intervention areas showed a larger change in the level of alcohol-related Injuries than control areas [incidence
rate ratio 1.34, 95% confidence interval {CI) =1.12, 1.61], but trends remained stable in all areas. This increase was
only statistically significant for the [ollowing subgroups: 2.00-5.59 a.m., weekend days, men, individuals aged
25-34 years, and people transported to a hospital. However, the increase did not differ between subgroups with statis-
tical significance. Conclusions A 1-hour extension of alcohol outlet closing times in some of Amsterdam’s nightlife
areas was associated with 34% more alcohol-related injuries.

Keywords Alcchol outlets, alcohol-related injuries, ambulance attendance, Amsterdam, controlled before-and-after
evaluation, extended closing times, nightlife area.
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Amsterdam, The Netherlands, E-mail: m.c.degoelj@ame.uva.nl
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INTRODUCTION

In two of five nighilife areas in the central district of
Amsterdam on 1 April 2009, alcohol outlets were permit-
ted to extend their closing times by 1 hour. This policy
change was part of a package that aimed to make the city
more alttractive for Lourists and other visitors. However,
extended closing times may also increase the prevalence
of excessive alcohol use, which may not only alfect health
(e.g. alcohol poisoning) but also public order (e.g. crime
and violence) [1].

Reviews by Stockwell et al. [2] and Hahn et al. [3] came
to dilferent conclusions on the health impact of extensions

€@ 2015 Society [or the Study of Addiction

of 2 hours or less. The first review concluded that extending
closing times led to more consumption and harms, while
the second concluded that evidence was scarce and incon-
clusive. However, most of the well-designed quasi-
experimental studies published during the last decade
[4-10] showed that a 1- to 2-hour change in closing times
negatively affects alcohol consumption and alcohol-related
harm, such as violence [4-6,8,9]. Two of these studies in-
cluded their control area from other cities [9] or another
country [10], thereby limiting comparability between the
intervention and control area. Besides this, earlier studies
investigated the impact ol extended closing times on either
the outcome alcohol consumplion [4-6], violence [4,7-9].
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or alcohol-related traffic accidents [5,10]. To our knowl-
edge, none of the earlier sludies with a controlled belore-
and-alter evaluation investigated the impact of 1- to 2-hour
extensions of closing times on more severe alcohol-related
injuries, such as poisoning, reduced consciousness, wounds,
and other injuries for which an ambulance is needed.

The specific situation in the central district nightlife areas
of Amsterdam made it possible to investigate with a con-
trolled before-and-alter evaluation whether extended closing
limes were assoclated with an increase in alcohol-related in-
juries during the night-time. The aim of our study is to assess
both changes in levels — April compared to March 2009 —
and changes in trends — injuries per month after compared
to before 1 April 2009 — in nightlife areas with extended
closing times compared to those withoul. Furthermore,
we aimed to explore whether the impacl of extended clos-
ing times varied according to day of the week (as closing
times and the number of visitors and injuries diller during
the working week and weekend), age and sex (as Lhe level
of alcohol consumplion and vulnerability ol intoxication
differs between Lhese groups) and type and severily ol in-
jury (Lo evaluate the importance ol any impact observed).

METHODS
Aleohol policy

Alcohol ouilets in the central district of Amsterdam are
either classified as daytime, evening, or night-time venues.
Belore 1 April 2009, daylime venues were allowed to be open
until 3.00 a.m. during Friday and Saturday nights (weekend
nights) and until 1.00 a.m. during weeknights. Closing limes
lor evening and night-time venues were 4.00 and 5.00 a.m.,
respectively, during weekend nights and 3.00 and 4.00 a.m.,
respectively, during weeknights, None of the fast food venues
were allowed to sell alcobol. Fast food venues could stay open
until 6,00 a.m. during weekend nights and 3.00 a.m. during
weeknights, It was assumed thal extended opening hours lor
[ast food venues compared to night-time venues during
weekend nighis lead {0 a more evenly distributed outflow of
visitors and thereby less disturbance of public order.

The municipality of Amsterdam implemenied a new
alcohol policy [11], giving daytime and evening venues
(excluding fast food wvenues) on the Leidseplein and
Rembrandiplein the permission to extend their closing times
by 1 hour (2 hours for daytime venues during weeknights),
from 1April 2009 onwards. Only the Leidseplein and
Rembrandtplein were classified eligible because relatively
few people live in these areas, streels are wide, and public
transport is well organized. [t was assumed that possible dis-
turbances of public order and living environment due to ex-
tended closing times would be lower in these two areas
compared to other nightlile areas. Alcohol outlets with a
daytime or evening licence could apply to extend their clos-
ing times. Applications could be submitted from January

i 2015 Sociely for Lhe Study of Addiction

2009, but closing times were extended only from 1 April
2009 onwards to allow time for review. To minimize the risk
ihat extension of closing times caused problems of public dis-
order, alcohol outlets were also required to draw up a secu-
rily plan. This plan and other safety issues (e.g. outlet
history of salely and closing time offences, and enforcement
capacily ol police) were reviewed by the police.

In addition to extending closing times, evening and
night-time venues were permilted to stay open lor an addi-
tional hour (cool-down hour). During this hour, outlets
may not. sell alcoholic or non-aleoholic beverages, the mu-
sic volume is turned down, and lights are turned on alter
hall an hour, bul visilors are not obliged to leave, The mu-
nicipal board assumed that extended closing times and a
cool-down hour would resull in an evenly distributed and
controlled outflow of visitors [11].

Data

We used data from the ambulance service of the public
health service of Amsterdam. These data contain informa-
tion on time and day ol the incident, location of the inci-
dent (six-digit zip code), characteristics of the victim {age,
sex, residence), and the nature of the incident. This infor-
mation was derived [rom the incoming call, which is re-
corded by the operator in the emergency control room.
Information was supplemented with information from
the paramedics, who gave feedback to the operator on de-
tails of the ambulance allendance, and with information
from the emergency department in case ol transportation
to a hospital. For this study, registry data of the 3 years
before until 2 years after the policy change were used
{1 April 2006 until 1 April 2011).

Qutcome

An alcohol-related injury was defined as an incident in
which the person sulfered from the direct or indirect conse-
quences ol alcohol consumption, predominately including
poisoning, reduced consclousness, and wounds, bul also
other injuries. To classily injuries as alcohol-related we
used the short descriptions of the incoming call, the situa-
tion encountered by the paramedics, and the leedback
from the emergency department. Relevant records were se-
lected electronically when at least one of the three short de-
scriptions contained a pre-defined keyword related to
drinking, drunkenness, alcohol, and specific alcoholic bev-
erages. These selected records were checked and coded
manually. This selection procedure was performed without
knowledge of the location of the incident. Furthermore, we
divided alcohol-related injuries into injuries in which vio-
lence was involved (mainly reduced consciousness/wounds
caused by fights) and injuries in which no violence was in-
volved (mainly poisoning and reduced consciousness/
wounds caused by falling).
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Geographical pattern

A Geographic Information System (GIS) was used to
geocode — assigning a location on a map — alcohol-
related injuries, based on their six-digit zip code (Fig. 1).
Each six-digit zip code is relatively small, with a size of
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25-100 % 25-100m. Our intérvention areas (Leidseplein
and Rembrandtplein) and control areas (Dam, Koningspleir,
and Red-light district) consisted of all zip codes in and
around these areas, and included zip codes which were
located fewer than 105 m (based on the distance between

ay]
average number of injuries
‘per year
0.20-1.20
s 1.21-3.00
*  3.01-6.00
*  801-1340
* 1341-3600

Figure | Alcohol-related injuries in the central district nightlife areas of Amsterdam
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nightlife areas) from the core zip codes. Alcohol-related in-
juries within these areas were included in our analysis.

Variables

Intervention areas were the two areas with extended clos-
ing times and control areas were the three areas without.
Time of incident was coded into 4-hour time-spans starting
al 6,.00a.m.. At 6.00a.m. all restaurants, bars, and clubs
are closed for at least 1 hour and most visitors have lelt
the nightlife areas. Day of incident was classified into week-
end day (from Friday 6.00 p.m. to Monday 6.00 a.m.) and
weekday (from Monday 6.00a.m. to Priday 6.00p.m.).
Age was coded into four categories: <25, 25-34, 3544
and 45+ years. Other categorical variables used were the
variables sex (man or woman), ransportation to a hospital
(yes or no), and violence (yes or no).

Statistical analysis

For our analysis, we éxcluded 3 days (i.e. New Year's day,
Queens-day, and Gay pride), which are all [estive days with
a much higher number of visitors throughout the entire
central district, an increased availability ol alcohol, and/or
adjustled closing times. A total of 1880 alcohol-related inju-
ries were included. Information [rom the incoming call or
paramedics was missing lor 81 of 1880 injuries (4.3%)
and information from emergency departments was missing
for 413 of the 1093 (37.8%) people who were Lransported
to a hospital. Only the latter and not the first percentage
was different between the time-period before and alter
implementation of the new alcohol policy (29.1 versus
49.1%, P < 0.001, and 4.1 versus 4.5%, P=0.658, respec-
tively) and none of the percentages were different between
intervention and conirol areas (39.4 versus 36.1%,
P=0.261, and 4.7 versus 3.9%. P=0.385, respectively).

A segmented time—series design was used to compare
changes in levels and trends of alcohol-related injuries be-
tween intervention and control areas |12]. Direct changes
(i.e. an immediate increase in levels) were investigated be-
cause outlets could increase their closing times on 1 April
2009, and gradual changes over time (i.e. a change in
trends) were investigated because, alter 1 April 2009, the
number of outlets with extended closing times may con-
tinue to increase. In our study two segments were present;
the periods before and alter implementation of the new
alcohol policy. We used a segmented Poisson regression to
estimate separate baseline levels and separate slopes for
these two periods.

Five nested Poisson regression maodels were buill in
order Lo estimate the changes in levels and trends alter im-
plementation of the new alcohol policy. Model 1 contained
the variable ‘area’ (inlervention versus control), time (in
‘years’) and the interaction term 'area % years'. This inter-
aclion lerm estimates whether changes over time (= trend)

@ 2015 Society for the Study of Addiction

dilfered between intervention and control areas, In model
2, the variable ‘period’ was added, which estimates
whether there was a change in the number of injuries alter
implementation of the new alcohol policy (= level). Model 3
additionally included the interaction term ‘period x area’,
thereby estimating whether level changes dilfered between
intervention and control areas. In model 4, the additional
interaction term "period x years' was added. This term tests
whether trends were different between the two periods
studied (before and after 1 April 2009). Model 5 additionally
included the three-way interaction ‘period x area X years',
which estimates whether trend changes alter implementa-
tion ol the new alcohol policy dillered between interven-
tion and control areas. Mulli-level Poisson regression
models with nightlife area as cluster level showed very
similar results to a single-level model, and therefore we
present the latter, simpler, model. The exponentiated betas
of all models can be interpreted as an incidence rate ratio
(IRR).

Models were fitted for all individuals (sex- and age-
corrected) and [or dilferent strata defined in terms of time
of incident, day of incident, sex. age, whether or not
transported to a hospital, and whether or not violence
was involved in alcohol-related injuries. For each stratum,
we fitted a separate model that included the complete data
set. We introduced the interaction term ‘years X variable of
interest (e.g. age)’ and the three-way interaction
term ‘period X area (level change) X variable ol interest
(e.g. age)' and we took as reference group the stratum
of interest (e.g. 25-34 years). Analyses were performed
in R version 2.13.1 with the 'glm’ [unction, including
‘poisson’ as family. P-values <0.05 were considered to
indicate statistical significance.

RESULTS

Table 1 presents the characterisiics of the alcohol-related
injuries. Between 1 April 2006 and 1 April 2011, 979 inju-
ries occurred in the intervention areas and 901 injuries in
the control areas, Most individuals were transported to a
hospital and violence was nol involved in the majority of
alcohol-related injuries. Furthermore, the majority of inju-
ries took place during the evening or night {10.00 p.m.—
5.59 a.m,) and during the weekend, Most victims were
men (especially in control areas) and younger than
35 years (especially in intervention areas).

Figure 2 presents the crude number of alcohol-
related injuries over time (weighted average ol three
time-points = months) for both intervention and control
arcas. Belore implementation of the new alcohol policy,
injuries were comparable between all areas, with a small
seasonal variation present. Alter the policy implementa-
tion, the number of injuries per month was higher in
intervention areas.
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Table 1 Characteristics of alcohol-related injuries in intervention and control areas.

Intervention areas Control areas
Period: 1 April Period: 1 April Period: 1 April Period: 1 April
20061 April 20609 2009-1 April 2011 2006-1 April 2009 2009-1 April 2011
Injuries, total n 499 480 544 357
Injuries per month, mean n 13.9 20.0 151 149
Time, n (%)
6.00 a.m.—5.59 pm. 39 (7.8) 32 (6.7) 107 (19.7) 46 (12.9)
6.00 p.m.—9.59 p.m. 50 (10.0) 32 (6.7) 118 (21.7) 70(19.6)
10.00 pm.—1.59 am. 171 (34.3) 143 (29.8) 195 (35.8) 154 (43.1)
2.00am—5.59am. 239 (47.9) 273 (56.9) 124 (22.8) 87 (24.4)
Day, n (%)
Working week 179 (35.9) 174 (36.2) 224 (41.2) 131 (36.7)
Weekend 320 (64.1) 306 (63.8) 320 (58.8) 226 (63.3)
sex, n (%)*
Women 210 (44.6) 223 (46.9) 113 (21.9) 83(23.9)
Men 261 (554) 252 (53.1) 404 (78.1) 264 (76.1)
Age (years), n (%)
<25 231 (51.0) 237 (53.7) 132(26.1) 95(29.1)
25-34 93 (20.5) 108 {24.5) 132 (26.1) 90 (27.5)
35-44 55(12.1) 52(11.8) 93 (18.4) 67 (20.5)
45+ 74 (16.3) 44 (10.0) 149 (29.4) 75(22.9)
Transportation to a hospital, n (%)
No 203 (40.7) 207 (43.1) 224 (41.2) 153 (42.9)
Yes 296 (59.3) 273 (56.9) 320 ({58.8) 204 (57.1)
Violence involved, n (%)
No 476 (954) 437 (91.0} 514 (94.5) 341 (95.5)
Yes 23 (4.6) 43 (9.0} 30 (5.5) 16 (4.5)

58ex 1 missing lor 70 of 1880 individuals and age for 153 of 1880 individuals.

—— Control areas: weighted average of 3 pnts — Intervention areas: weighted average of 3 pnts
35 -
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Figure 2 Crude number of alcohol-related injuries over tme
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Table 2 Change in levels and trends of alcohol-related injuries after implementation of the new alcohol policy in intervention versus control areas.

Incidence rate ratio (95% confidence nterval)

Model 1 Model 2 Model 3 Model 4 Model 5

Area

Level in control areas 1.00 1.00 1.00 1.00 1.00

Level in intervention areas 0.84 (0.69: 1.01) 0.84 (0.69; 1.01) 0.95 {0.76; 1.19) 0.95(0.76; 1.19) 0.93(0.72;1.19)
Years

Trend 1.03 (0.98; 1.07) 0.99 (0.92; 1.06) 1.04 (0.96; 1.14) 1.03 (0.94; 1.13) 1.02 (0.93; 1.13)
Area X years

Additional trend in control areas 1.00 1.00 1.00 1.00 1.00

Additional trend in intervention areas 1.08 (1.02; 1.15)* 1.08 (1.02; 1.15)* 0.97 (0.86: 1.10) 0.97 (0.86; 1.10) 0.99 (0.86; 1.14)
Period

Level after implementation 1.13(0.95; 1.35) 0.94 (0.73; 1.22) 0.92 (0.71; 1.20) 0.90(0.68; 1.19)
Period x area

Additional level alter implementation in control areas
Additional level after implementation in intervention areas
Period x years
Additional trend before implementation
Additional trend after implementation
Feriod X area X years
Additional trend after implementation in control areas
Additional rrend after implementation in intervention areas
Model fit
Residual deviance 577.98

576,11

1.00
1.43 (1.00; 2.05*

572.26

1,00
1.45 (1.01; 2.08)*

1.00
1.05 (0.91: 1.21)

37177

1.00
1.48 (1.02; 2,17

1.00
1.09 (0.89; 1.33)

1.00
0.94 (0.71; 1.24)

571.57

Incidence rate ratics and 9 5% conlidence intervals were obtained with Poisson regression in R,

*Povalue <0.05; corrected lor sex (men, women, missing) and age (<18, 18-24, 25-34, 35-44, 45-54, 35+ years, missing). The lit of model 5 (residual deviance) was not signilicantly better than model 3 (P=0.710).
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Models 1 and 2 presented in Table 2 show that in April
2006, the number of alcohol-related injuries was slightly
lower in intervention compared to control areas, as indi-
cated by TRRs <1 for the variable ‘area’ [models 1 and 2:
sex- and age-corrected IRR 0.84, 95% confidence interval
(C)=0.69, 1.01]. Only in intervention areas did this
number increase over time (models 1 and 2, variable
‘area X years: sex- and age-corrected TRR 1.08, 95%
CI=1.02, 1.15). After including the interaction term
‘period x area’ (model 3) these elfects disappeared. Model
3 shows that in control areas the number ol injuries did
not change (model 3, variable ‘period”: sex- and age-
corrected IRR 0.94, 95% CI=0.73, 1.22) during the
month alter implementation ol the new alcohol policy. In
contrast, intervention areas experienced a significant
43% additional increase (model 3, variable ‘period X area':
sex- and age-corrected 1IRR 1.43, 95% CI=1.00, 2.05)
compared to control areas. This effect remained present
in model 4, which includes the additional interaction term
‘period X years'. The interaction term reveals that the trend
(per year) in the number of injuries remained similar after
implementation of the new alcohol policy (model 4, vari-
able ‘period X years'; sex- and age-corrected IRR 1,05,
95% CI=0.91, 1.21), both in intervention and control
areas (model 5, variable ‘period x area X years”: sex- and
age-corrected IRR 0.94, 95% CI=0.71, 1.24).

Because trends did not differ between intervention and
control areas (model 5, Table 2) and the fit of model 5 was
not significantly better than model 3, the latter model was
used for our stratified analysis. Model 3 could be simplified
further by excluding the interaction term ‘area x years' be-
cause the TRR lor this interaction term was approximately
1 (Table 2) and the model fit did not change after excluding
this term (residual deviance 572.44 versus 572.26). This
final simplified model is presented graphically in Fig. 3.

Table 3 shows the TRRs ol the simplified model de-
scribed above, including the IRR of 1.34 that implies a
34% larger change in injury incidence in intervention
areas than control areas (variable 'area X period’: sex-
and age-corrected IRR 1.34, 95% CI=1.12, 1.61).
Although none of the interaction terms were statistically
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Figure 3 Change in sex- and age-comected leve! of alcohol-related n-
juries after implementation of the new alcohel pelicy
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significant, we found that individual IRR estimates varied
and were statistically significant only for the time-period
2.00-5.59 am., for the weekend, in men, in individuals
aged 25-34 vears and in subjects transported to a hospital
(sex- and age-corrected IRRs are 1.39, 95% CI=1.00,
192, 143, 95% CI=1.13, 1.80, 141, 95% CI=1.11,
1.77,1.49,95% CI[=1.01, 2,19, and 1.35, 95% CI=1.06,
1.71, respectively). The sex- and age-corrected IRR was
higher lor alcohol-related injuries in which violence was
involved than for alcohol-related injuries in which no
violence was involved (IRR 1.47 compared to 1.25), but
the former [RR was not significant due to the low number
ol injuries related to violence.

DISCUSSION

[mplementation of the new alcohol policy was associated
with 34% more alcohol-related injuries in areas where
alcohol outlets could extend their closing times by 1 hour,
compared to control areas without extended closing times.
This increase was statistically significant between 2.00 and
5.59 a.m., during the weekend, for men, for those aged
25-34 years, and also for people transported to a hospital.
Furthermore, both types of alcohol-related injuries {inju-
ries in which violence was involved and injuries in which
no violence was involved) increased similarly.

Strengths and limitations

In previous studies investigating the impact of extended
closing times without the inclusion of control areas, it
was difficult to distinguish whether changes in injuries
were caused by the policies or by coincident environmental
changes [2,3]. During the last decade several studies did
include control areas [4-10], but two studies selected these
areas Irom another city or couniry [9,10], thereby intro-
ducing the potential for country- and city-level confound-
ing. A great strength of our study is thal we selected our
control areas within the same city district as our interven-
tion areas, thereby eliminating both confounding processes.

In our study, both intervention and control areas ac-
commodate many restaurants, bars, clubs, and fast food
venues, all areas are in the central district of Amsterdam,
and all areas are within walking distance from the Central
Station, Therefore, other policy changes locusing on the
clubbing environment probably affected all areas to the
same extent. In addition, most of the other alcohal policies
for the central district of Amsterdam in 2009 were 'grad-
ual’ long-term plans, such as municipal investments to
increase the capacity or number of bars, clubs, and restau-
rants, and plans to increase the number of cultural venues,
such as theatres, that can legitimately sell alcohol along-
side activities included in their cultural programme. These
gradual policy changes are likely to affect only longer-term
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Table 3 Change in levels ol alcohol-related injuries after implementation of the new alcohol policy, in intervention versus control areas. stratified by time, dav, sex, age, transportation to a hospital, and involvement

of violence.
Incidence rate ratio (95% confidence interval)
Period: level after Period % areq: additional
Area: level in intervention versus before level after versus before
versus control areas before implementation in implementation in intervention
Implementation Years: trend control areas areqs P-value for interaction
All* 0.91 (0.80; 1.03) 1.03 (0.97: 1.09) 0.98 {0.80; 1.20) 1.34 (1.12: 1.61) -
Time
6.00a.m.—5.59 p.m. 0.81 (0.56; 1.17) 0.97 (0.81; 1.15) 1.04 (0.60; 1.80) 1.14 (0.64: 2.04) 0.858
6.00p.m—9.59 p.m. 0.83 (0.60; 1.16) 1.03(0.89; 1.19) 0.83(0.52: 1.34) 1.22(0.72; 2.09) Ref.
10,00 p.m.~1.59 a.m. 0.91(0.74; 1.12) 1.03 (0.93; 1.14) 1.02 (0.73; 1.43) 1.06 (0.78; 1.44) 0.655
2.00am.-5.5% am. 1.20(0.97; 1.50) 0.98 (0.89: 1.09) 1.03(0.70; 1.49) 1.39 (1.00: 1.92) 0.693
Day
Working week 0.91 (0.75: 1.11) 0.99 (0.90; 1.10) 1.02 (0.73; 1.44) 1.16 (0.86: 1,57) Ref.
Weekend .90 (0.77: 1.05) 1.02 (0.95: 1.10) 0.91 (0.70: 1.18) 1.43 (1.13: 1.80) 0.294
GeT
Women 145(1.15; 1.82)"‘ 1.03 (0.93; 1.15) 1.06 (0.71; 1.58) 1.19 (0.85: 1.68) Ref.
Men 0.72 (0.61; 0.84) 1.03 (0.96; 1.12) 0.95(0.74: 1.21) 141 (1.11: 1.77)F 0436
Age (years)T
<25 1.62 (1.31; 2.01)F 1.09 (0.99; 1.21) 0.98 (0.69; 1.41) 1.23 (0.89; 1.70) Ref.
25-34 0.73(0.56; 0.9 :'p)¢ 1.02 (0.90: 1.16) 0.951(0.62; 1.46) 1.49 (1.01: 2.19) 0.458
3544 0.65 (0.47; 0.91) 1.15 (0.97; 1.36) 0.82 (049; 1.37) 1.16 (0.71: 1.89) 0.836
45+ 0.66 (0.50; [].E!S)i 0.96(0.84; 1.11) 0.83 (0.53; 1.31) 1.26 (0.79: 2.01) 0.933
Transportation to a hospital
No 1.02 (0.84; 1.23) 1.00(0.91; 1.10) 1.12(0.82; 1.53) 1.10(0.82; 1.45) Ref,
Yes 0.85 (0.73: 1.00)* 1.03 (0.95: 1.12) 0.901(0.69; 1.17) 1.35 (1.06: 1.71)* 0.275
Violence involved
No 0.92 (0.81; 1.04) 1.04(0.97: 1.10) 0.97(0.79; 1.20) 1.25 (1.04; 1.51)* Ref
Yes 0.79 (0.46; 1.38) 1.04 (0.79: 1.37) 0.73(0.28;1.93) 1.47 (0.66: 3.25) 0.704

Incidence rate ratios and 95% confidence intervals are obtained with Polsson regression in R.

“The fit of the model without the interaction term ‘area x years' is not statistically differeni compared to model 3 presented in Table 2, including this term (residual deviance 572.44 versus 572.26. P = 0.674),
T8ex is missing for 70 of 1880 individuals and age for 153 of 1880 individuals.
*p.value <0.05; corrected for sex (men, women, missing) and age (<18, 18-24, 25-34, 35-44, 4554, 55+ years, missing).
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trends of aleohol-related injuries and not to produce the
immediate changes that were found in our study.

In our controlled before-and-alter evaluation, three
problems could have biased our results. First, the control
areas (especially the Red-light district) probably attract dil-
ferent types of visitors, i.e. men and older individuals, than
do the intervention areas (Table 1). However, this potential
bias can be discounted because the TRRs presented in our
paper are corrected for sex and age. Secondly, we only
know the location of the ambulance attendances, but not
the location of alcohol consumption. Because all nightlife
areas are within walking distance, individuals can move
easily between intervention and control areas. If any, this
movement could have biased our results toward the null,
as some people could have consumed alcohol during ex-
tended opening hours in the intervention areas and have
an injury in the control areas, which are on the route to-
wards the Central Station. Thirdly, as no information was
available on customer volumes of intervention and control
areas, we cannot dismiss the possibility that visitors
switched from control to intervention areas soon after the
intervention.

In our study, we used data reflecting alcohol-related in-
juries from the ambulance database in Amsterdam. A lim-
itation of these data is that [ree-text descriptions ol injuries
are relatively short such that, in many cases, only the
primary medical diagnosis is reported. In case of injuries
leading to unconsciousness or bleeding, the fact that an in-
dividual was intoxicated may not be noted. In addition, the
ambulance service has little time to report information
about injuries at peak times, which could have led (o
greater underestimation of alcohol-related injuries be-
tween 2,00 and 5.59 a.m. It is unlikely that this underesti-
mation, which probably occurred in both intervention and
control areas, has biased our relative elfect estimates, but it
precludes accurate estimation of the absolute risk of
alcohol-related injury.

Comparison to literature and interpretations

Our study bears similarities to several other studies that in-
vestigated the health impact of changed closing times in
Norway [9] and Australia [4,5,8]. These studies investi-
gated the impact of a less than 2-hour change in closing
times on the number of assaulls or alcohol-related traffic
accidents. Studies investigating assaults found a 16% in-
crease in Norway after a 1-hour extension [9], a 35.7%
larger increase in Perth, Australia [4], and a 37% larger de-
crease in central district areas in Newcastle, Australia, with
a 1.5-hour restriction of closing times compared to arcas
without [8]. In Western Australia the mean annual traffic
crash rate increased by 47% alter the introduction ol ex-
tended trading permits [5]. These results are in line with
the 34% increase we found in areas with extended closing
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tirnes. Although all effect measures point in the same direc-
tion, sizes are not exactly comparable due to different inter-
ventions, control groups, and outcome measures.

The number of alcohol-related injuries in intervention
areas in Amsterdam may have increased because visitors
drink more. Alcoholic beverages are available for a longer
time-period and extended closing times could delay the
time to visit bars and clubs, thereby allowing lor a longer
time to 'pre-drink’ relatively cheap alcohol in private
homes [13]. This may result in more alcohol-related inju-
ries, evenn when the number of visitors remains the same.
An additional explanation could be that the number of
visitors increased in the intervention areas, thereby in-
creasing the total population at risk. A higher number ol
visitors also increases crowding of public areas, which
may increase the frequency of conflict situations and
resulting violence and assaults [14].

It is difficult to generalize the observed health impact of
extended closing times to other Dutch cities or to other
countries, as the impact may depend on the environmental
and policy context [2,15]. Tt is also difficult to predict what
would happen il closing times are extended throughout the
entire city of Amsterdam. First, our estimated impact
may have been influenced by a shift of visitors — who
would have experienced an injury in the control areas any-
way — towards the intervention areas. However, this inter-
pretation is not supported by our own data, as no change of
alcohol-related injuries in the three control areas was pres-
ent. We cannot dismiss this possibility completely, as it is
possible that a switch ol visitors rom intervention to con-
trol areas, soon alter the intervention, occurred alongside
an underlying increase of visitors over the time-period of
the study. Secondly, implementing this policy in the entire
central district of Amsterdam could reduce the concentra-
tion of visitors to particular nightlife areas and hence re-
duce the risk of alcohol-related violence. However, such a
city-wide implementation might also increase the number
of injuries in Amslerdam, as more visitors may find a
nearby opportunity to drink for a longer period,

Harmlul effects of extended closing times could be re-
duced by preventive measures, such as better surveillance
by police and arresting or evicting aggressive individuals
[16]. Another possibility would be to implement measures
that prohibit employees ol alcohol outlets from selling
alcohol to drunk individuals. However, there is no conclu-
sive scientific evidence on the elfectiveness ol such mea-
sures [17]. Such measures may only be elfective when
employees are educated extensively and when enforcement
is present [18].

CONCLUSION

This paper provided strong evidence that a 1-hour exten-
sion of closing times in two nightlife areas in the central
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district of Amsterdam increased the number of alcohol-
related injuries during the night-time. It is important to
consider this negative impact on public health when mak-
ing policy choices about closing times of alcohol outlets.
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Commentary on de Goeij et al. (2015): Evidence of harm
from late night alcohol sales continues to strengthen

In their evaluation of a 1-hour increase in opening hours of
alcohol outlets (from 4 a.m. to 5 a.m. on Friday and Satur-
day nights, and [rom 3 a.m. to 4a.m, on weeknights) in
central Amsterdam, de Goeij and colleagues find a 34% in-
crease in ambulance attendances for alcohol-related injury
compared with other areas within the city [1].

This is the first evaluation ol such a law change to uti-
lize ambulance data, where previous studies relied on po-
lice or hospital data [2,3]. A significant limitation of
police data is the confounding of deterrence and detection.
How many police are on the beat and how they respond to
crime can vary temporally and spatially in ways that bias
inferences about the effects of law changes [4]. Hospital ad-
missions or emergency department data are afflicted by a
dilferent set of service delivery variables, e.g. policies on
what constitutes an admission or episode of care [5]. Such
data sets typically lack systemalically collected information
on patient alcohol impairment [6] or even the time or loca-
tion ol the injury, let alone details of the event that caused
injury [7].

In principle, ambulance data are less susceptible to ser-
vice delivery variables; being unrelated to the causes of in-
jury, geocoding the location of the event (at least where the
patient is picked up), they include diagnostic inlormation
and have the potential for linkage with hospital records.
It is surprising that more use has not been made of ambu-
lance data in epidemiological research on alcohol-related
injury, and in the evaluation of interventions and policy
changes. de Goeij and colleagues provide a useful example
of what is possible.

Authorities seeking io balance commercial interests
with the problems arising [rom the sale and consumption
ol alcohol typically consider incremental rather than dra-
matic changes to availability. Given the low sensitivity of
harm indicators and high potential for conlounding in
these natural experiments, evaluating small changes runs
a high risk of failing to detect real elfects. This is perhaps ev-
ident in the review by Hahn and colleagues [ 3], who distin-
guished studies of =2 -hour versus <2-hour changes in
trading, finding clear evidence of effect in the former cate-
gory but not in the latter, where the quality of evidence was
considered inadequate to support a conclusion one way or
the other.

Since Hahn and colleagues’ review, studies of a 1,5-
hour reduction in hours in Newcastle, Australia [8] and
ol 0.5-2-hour changes in both directions in 18 Norwegian

@ 2015 Society lor the Study of Addiction

cities [9] have estimaied 16-25% elfects on assault inci-
dence per hour of trading. As an evaluation ol a modest
change in trading hours applied within a large city, the
findings ol de Goeij and colleagues are consistent with
these recent studies, bul the effect estimated is somewhat
larger.

Complicating malters lor policy makers and scientists is
the diversity of options sometimes concealed within the ru-
bric of trading hours. Four types ol resiriction have been
documented: (1) closing time, (2) hours of service ('last
drinks'), (3) hours in which alcohol can be consumed on
the premises ('last drinking') and (4) lockouts. In Newcas-
tle, outlets were required to close by 3.30am. with a
1.30am. lockout. In central Sydney most outlets are
now required to stop selling alcohol at 3am. with a
1.30a.m. lockout, while California law prohibits drinking
in licensed premises rom 2-6a.m. (http://www.abc.ca.
gov/FORMS/ABC608.pdl). In addition, some countries
(e.g. Norway) require the service of spirits to cease before
beer and wine sales have to stop.

Whether closing, 'last drinks’, ‘last drinking' or lockout
laws difler in their effects on viclence and other harm is
worthy ol study. There is now widespread use of lockouts
in Australia and New Zealand where, after a specified time,
patrons may leave but not enter premises. These are
intended to prevent a mass exodus of patrons upon closing,
and thereby to help police manage entertainment pre-
cincts; however, the evidence base for lockouts is small
and the better studies find no effect on assault incidence
(see [10] for a summary). In Australia there is widespread
confusion among governments, the media, patrons and the
wider public about distinctions between closing time, ‘last
drinks’ and lockouts, and the times they come into effect,
with lockouts or 'curfews’ often used as blanket terms in
public debate,

It should be noted that all but the first type of law per-
mit outlets to remain open, and this may be important
for businesses that generale revenue from products other
than alcohol, e.g. live music. It may be wise for public
health advocates to avoid the terms 'closure’, ‘lockout’
and ‘curfews’, which invoke the discourse ol martial law,
and to emphasize the cessation of alcohol consumption
as the critical element of policy.
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LETTER TO THE EDITOR

Night-time assaults in Newcastle 6-7 years after trading

hour restrictions

Sir—The 2008 restriction in pub closing times in New-
castle, Australia, was followed by a one-third reduction
in the incidence assaults recorded by police (hereafter
referred to as ‘assaults’) in the five years to March 2013
[1]. Notably, the introduction of lockouts (without
earlier closing) in neighbouring Hamilton was not fol-
lowed by a reduction in assaults there [1]. It is impor-
tant to document the recent history of this experiment
because the results continue to be used to inform policy
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Figure 1. Number of assaults per quarter, 1 Fanuary 2001 to
31 March 2015, in the Newcastle CBD and Hamilton, NSW,
Australia. CBD, central business district.

decisions, for example whether to implement similar
regulation for all of Queensland [2].

Here, we present an update of previous analyses, of
assaults since March 2013, using identical case-
definition, inclusion criteria and analytic methods to
our previous studies [1,3]. Visual inspection of the data
(see Figure 1) shows that the assault counts between
April 2013 and March 2015 (the latest period for which
data are available at the time of writing) are, on the
whole, lower than in the preceding post-change periods.

The statistical analysis, reported in Table 1, supports
that conclusion, that is, the reduction in assault in years
1-5 following the restriction has at least been main-
tained, such that assault counts in 2013-2015 are
roughly half what they were before the restrictions were
implemented. In contrast, the assault rate in Hamilton,
which was subject to a lockout from late 2009, but was
not required to cease serving alcohol earlier, has not
decreased significantly.

These findings are consistent with what occurred
contemporaneously in the central business district and
Kings Cross areas of Sydney, where, from 24 February
2014, pubs and bars were required to ccase selling
alcohol by 3:00 am and to operate a lockout from
1:30 am. Preliminary findings show that assaults fell by
26% in the central business district and 32% in Kings
Cross in the 6 months following the restriction, in
contrast to a 9% decrease in the rest of New South
Wales [4].

Table 1. Number of assaults per quarter before and after the March 2008 restrictions®

Mean number of assaults per quarter®

Post-to-pre incidence rate ratio® (95% CI}

Pre Post 1 Post 2 Post 3

Post 1/Pre Post 2/Pre Post 3/Pre

CBD (intervention area) 95 64 68
Hamilton (control area) 22 22 19

0.69 (0.57-0.85) 0.75 (0.61-0.93) 0.52 (0.38-0.72)
1.01 (0.77-1.33) 0.85 (0.59-1.20) 0.70 (0.44-1.11)

?Counts may differ from those presented in previous papers because they are based on a ‘live dataset’ updated in light of police
and judicial proceedings. ®Pre: January 2001 to March 2008; Post1: April 2008 to September 2009; Post 2: October 2009 to March
2013; Post 3: April 2013 to March 2013. “Incidence tate ratios are adjusted to take into account the variation by month of the year
(seasonal effect) and time since January 2001 (secular trend) and therefore they are not necessarily the same as those estimated
by division of crude numbers within the rable. CBD, central business district; CI, confidence interval.

© 2015 Australasian Professional Society on Alcohol and other Drugs
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Confusion reigns about the nature of these regula-
tions, particularly in relation to the difference between
‘last drinks’ (the time from which alcohol is not per-
mitted to be sold) and lockouts (the time from which
people are not permitted to enter licensed outlets),
many commentators having conflated the terms [5].
The findings of the present analysis add further evi-
dence to support the view that it is the cessation of
alcohol consumption (via rules forbidding sales or
drinking after a specified time), not lockouts, that is key
to achieving reduced assault risk in the night-time
economy [5].
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Introduction

This pamphlet explains, in simple terms, some State laws and rules that retail licensees must follow. There are other State and local laws not listed here. When
in doubt, call your local ABC office. You can also buy the entire set of ABC laws and rules from your local ABC office for $11.50 plus tax.

ABC Penalties. ABC decides penalties for licensees on a case-by-case basis. ABC gives consideration to the type of violation, the licensee's past record, and
the facts of each case. ABC penalties may be probation, suspension of the ABC license, a fine of $750-36,000, or revocation of the ABC license.

Definitions. “B&P” means the Business and Professions Code. “CCR” means the California Code of Regulations. “PC” means the Penal Code. “H&S” means
the Health and Safety Code. The term “licensee” as used here, means licensees, their agents, and employees. “Alcohol” means an alcoholic beverage. “On-sale”
means bars, restaurants, taverns, clubs, hotels, motels, etc. “Off-sale” means liquor stores, grocery stores, convenience stores, etc. “Minor” means person under

age 21.

After Hours

Licensees may not sell, give, or deliver alcohol (by the drink or by the package) between

2:00 a.m, and 6:00 a.m. of the same day. No person may knowingly purchase alcohol between
2:00 a.m, and 6:00 a.m. (Sec. 25631 B&P) Licensees may not permit patrons or employees to
consume alcohol between 2:00 am. and 6:00 a.m. of the same day (even if someone bought the
drinks before 2:00 a.m.). (Sec. 25632 B&P) Some ABC licenses have special conditions
(restrictions) as to hours of sale that are stricter than the law. Those licenses are marked
“Conditional.” (23800-23805 B&P)

Criminal: For the licensee or employee who sells or
permits consumption after hours and for the patron who
knowingly purchases after hours, the penalty is a
maximum $1,000 fine and/or six months in county jail.
(Sec. 25617 B&P)

ABC: Decided on a case-by-case basis

Attire and Conduct

On-sale licensees may not permit these acts:

“(1) To employ or use any person in the sale or service of alcoholic beverages in or upon the
licensed premises while such person is unclothed or in such attire, costurne or clothing as to
expose to view any portion of the female breast below the top of the areola or of any portion of
the pubic hair, anus, cleft of the buttocks, vulva or genitals.

(2) To employ or use the services of any hostess or other person to mingle with the patrons while
such hostess or other person is unclothed or in such attire, costume or clothing as described in
paragraph (1) above.

(3) To encourage or permit any person on the licensed premises to touch, caress, or fondle the
breasts, buttocks, anus or genitals of any other person.

(4) To permit any employee or person to wear or use any device or covering, exposed to view,
which simulates the breast, genitals, anus, pubic hair or any portion thereof.”

(Rule 143.2 CCR. Also violates Sec. 311.6 PC if conduct is “obscene;” e.g., intercourse, sodomy,
masturbation. etc.)

Criminal: Violation of Rule 143.2 CCR carries no criminal
penalty. For violation of Sec. 311.6 PC, the penalty is a
maximum six months in county jail and/or a maximum
$1,000 fine. (Sec. 19 PC)

ABC: Decided on a case-by-case basis

ABC-608 (5/04)
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The science to 2010

- Stockwell & Chikritzhs [1]. Do relaxed trading hours for
bars and clubs mean more relaxed drinking ? A review of
iInternational research on the impacts of changes to
permitted hours of drinking. Crime Prevention and
Community Safety 2009;11(3):153-70.

~ 14 controlled studies (Australia, Brazil, Canada, UK, USA))

“the balance of reliable evidence...suggests that extended
late-night trading hours lead to increased consumption
and related harms.”



« Hahn, R. A, et al. (2010) [2]. Effectiveness of policies
restricting hours of alcohol sales in preventing excessive
alcohol consumption and related harms. American Journal
of Preventive Medicine 39(6): 590-604.

~ US Task Force on Community Preventive Services
~ Reviewed:

* 10 studies examining changes of 22 hours

* 6 studies examining changes of <2 hours

“There was sufficient evidence...to conclude that increasing hours of
sale by 2 or more hours increases alcohol-related harms

The evidence...was insufficient to determine whether increasing hours
of sale by less than 2 hours increases excessive alcohol consumption
and related .” [Not evidence of no effect but insufficient evidence]



Since 2010

Newcastle | : Kypri et al 2011 [3], 2014 [6], 2015 [9]
Norway | 1 : Rossow Norstrom, 2012

Sydney | : Menendez [64]

Amsterdam 1 : de Goeij et al [7]



The Newcastle experiment

» Police and community complain to state govt
about high levels of crime from pubs in CBD

 Liquor Administration Board forces 14 pubs to
close earlier: 3am (with 1am “lockout” / “one-way
door”) — previously 5am

« Took effect 21 March 2008 (weakened to
3.30am/1.30am on 29 July 2008)
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Aims

* To test the hypothesis that this intervention
reduced the incidence of assault in the
Newcastle CBD.

* To determine whether there was
displacement in assault incidence from the
CBD to the nearby control area and to

earlier in the evening. (no evidence of
geographic or temporal displacement)
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Effects of restricting pub closing times on night-time assaults in an Australian
city. Addiction, 2011. Open access — google the title
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Assaults per quarter before and after the change 1n closing time

After-to- Relative After-

Before After Before to-Before P
N N mmcidence mmcidence rate
rate ratio ratio
(95% CI) (95% CI)
CBD 99.0 0/ 7 0.68 0.63 0.0005 ¢
(Intervention area) (0.58t0 0.80)  (0.48 to 0.82)

Hamilton 23.4 25.5 1.09 1.00 -

(Control area) (0.88 to 1.35) Reference

@ For area*time interaction term in negative binomial regression model



Temporal or geographic displacement?

Distribution of Assault Time
CBD Hamilton

T T T T T T 1 T T T T T T T T T

10pm 12am 2am dam Bam 10pm 2am 2am 4am Bam
Time of Assault Time of Assault

10pm  12am 2am 4am 10pm  12am 2am 4am 6am
Time of Assault Time of Assault




CBD

Before After
3Jam Jam | Chi-squared test

| N | % | N | % |Statistic| P-Value
N N R S A

Hamilton

Before After
3am 3am Chi-squared test

[N | % | N| % |Statistic | P-Value
—




Were the effects sustained?

“The Sydney lockout: new location, but
the same old mistakes” SMH, 24 February 2014

“In 2008, Brumby cited the "Ballarat model" as the basis for the lockout for
inner-city Melbourne. The regional Victorian town was reported to have enjoyed
a 40 per cent reduction in assaults and hospital admissions following the
introduction of a lockout.

In 2014, Premier Barry O'Farrell is introducing the "Newcastle model" for inner-
city Sydney. The lockout in Newcastle is reported to have cut the night-time
assault rate by 37 per cent. (A recent a study of 10 years of crime data from
Ballarat found the lockout had no discernible long-term impact on alcohol-
related emergency department attendances. It remains to be seen what a
similar study will find in Newcastle.)”

Kypri K. Earlier pub closing times key to reducing alcohol-fuelled assaults. The Conversation,
3/3/2014, https://theconversation.com/earlier-pub-closing-times-key-to-reducing-alcohol-
fuelled-assaults-23829
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' Incidence rate ratio
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Pre Post Post Post Post 1/Pre Post 2/Pre Post 3/Pre
15 2 3

64 68 47 0.69 0.75 0.52
(0.57100.85) (0.6110093)  (0.38100.72)

22 19 16 1.01 0.85 0.70
(077t01.33) (0.59t01.20) (0.44t0 1.11)




Norway

Rossow | & Norstrom T (2012) [5]. The impact of small changes in

bar closing hours on violence. The Norwegian experience from 18
cities. Addiction 107(3) 530-7

- 8 cities extend hours
- 20% increase in assaults per additional hour of trading

« 15 cities restricted hours
- 16% decrease in assaults per hour restriction



Sydney

Daniel Christie, age 18, died
on 11 January 2014 after 12
days in a coma

He had been punched in
Kings Cross on New Year’s
Eve



Pressure on the NSW govt

« Death of Thomas Kelly, 7
July 2012

Both incidents occurred well
before midnight

Why then the change?

The timing and nature of the deaths (young,
innocent men)

Sustained efforts by high profile, influential,
articulate parents

Public opinion
Murdoch Press

AHA internal politics
The summer break ?

Research and advocacy for the use of evidence in
policy formation
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“The problem will simply move somewhere
else or to earlier in the evening”

~ geographic and temporal displacement




“We need to educate young people about
alcohol and how to drink sensibly”

At best a naive statement, at worst, Liquorspeak for “don’t interfere

with the availability of alcohol to young people, our heaviest and
most important consumers”.

Overwhelming evidence shows no beneficial effect of education and
persuasion programs in terms of risk behaviour or harms



“*Young people are safer drinking in pubs than
In unsupervised places”

A favourite of the liquor industry. Three quarters of assault fatalities
that occur outside the home occur in or around licensed premises

(Langley, J., Chalmers, D. and Fanslow, J. (1996) Incidence of death and hospitalization from
assault occurring in and around licensed premises: A comparative analysis. Addiction 91, 985-93.)



“You have to change the drinking culture”

- Said as if the law wasn’t a determinant of culture and often to avoid
action. The Newcastle CBD has a different drinking culture now then
before March 2008

“There are no silver/magic bullets”
- “If we can’t eliminate the problem we wont try anything” ?!

[Note: Some people confuse prevention with elimination]

“There are no one size fits all approaches”

- “We have to limit the spread of an intervention which will reduce profits”

“It might work in X but it won’t work here”

- The NZ Govt said that about drink-driving laws. Imagine if we applied
that thinking to cancer drugs



California model

No alcohol consumed in licensed premises
after 2am (‘last drinking’)

One simple law
Easy to understand and police

Less incursion into people’s liberties
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Thank you
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