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Definitions
95% Confidence
Interval

A type of interval estimate; the range of values one can be 95% certain contains
the “true” value; if one were to take 100 different samples and compute a 95%
confidence interval for each sample, then approximately 95 of the 100
confidence intervals will contain the true mean value (μ).

DALY

Disability Adjusted Life Years counts years of the healthy life lost through either
premature death or disability. It is calculated through adding years of life lost
(YLL) and years lived with disability or in poor health due to disease or injury
(YLD).

Domestic and family
violence

Domestic and family violence includes any behaviour, in an intimate or family
relationship, which is violent, threatening, coercive or controlling, causing a
person to live in fear. It is usually manifested as part of a pattern of controlling or
coercive behaviour (NSW Government, 2014)

Odds Ratio

The measure of association between an exposure and an outcome.

Postvention

Intervention conducted after a suicide to assist and support those affected by
the death. This often takes the form of bereavement support for family,
community and school and pre-emptive support for other at-risk individuals.

Primary prevention

Preventing an injury event from occurring.

Rate ratio

The relative difference of risk of a certain event happening in one group
compared to the risk of the event occurring in another group.

Secondary prevention

Reducing the amount of energy exchanged during an injury event or reducing
the harm caused during the injury event. Secondary prevention also relates to
enhancing outcomes and recovery after the event.

Tertiary prevention

Reducing the harm or long-term impact once an injury event has occurred
through treatment or rehabilitation.

YLD

Years lived with a disability, or in poor health due to disease or injury.

YLL

Years of life lost due to a premature death. This is calculated by summing the
number of deaths at each age, then multiplying by the remaining life expectancy
at that age according to a reference life table, which reflects the ideal life span
for a person of that age.
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Summary
The summary below highlights the main findings from this review with respect to the burden of injuries,
the evidence on what works in reducing the burden, and what needs attention. The review has a
focus on children and Aboriginal and Torres Strait Islander people.
The injury and risk areas included in the review are:


Alcohol and other drugs;



Burns;



Drowning and submersion;



Falls;



Homicide and violence;



Household-related injury;



Mental health disorders related to injury;



Poisoning;



Road traffic injury;



Sport injury;



Suicide and self-harm;



Workplace and farm injury.

Burden
Injury is the fifth leading health condition contributing to the burden of disease, accounting for 9% of
all Disability Adjusted Life Years (DALY) in Australia (AIHW, 2019e). Injury rates increase with
increasing remoteness, decreasing socio-economic status, and among Aboriginal and Torres Strait
Islander people, with the leading causes of fatal injuries being suicide, followed by road traffic
injury, poisonings, falls, and violence (AIHW, 2019e).
Aboriginal and Torres Strait Islander people are over-represented in injury burden; with the agestandardised rate (ASR) of the DALY nearly three times higher for Aboriginal and Torres Strait
Islander people than the rate for all Australians (49.9 per 1,000 population compared to 16.6 in
non-Indigenous Australians) (AIHW, 2016).
Injury is a leading cause of death and hospitalisation for children and young people in Australia
(Mitchell R, Curtis K, & Foster K, 2017). Leading causes of injury for children and young people in
Australia include: suicide or self-inflicted injury (ranked 1st for total disease burden for males 15-24
years and 5th for females 15-24 years); road traffic injuries - motor vehicle occupant (3rd leading
cause for males in the 15-24 age group and the 9th leading cause for females 15-24 years (3.3% of
total burden); and drowning (ranked 7th for both male and females under five) (AIHW, 2019e).
Drowning is the seventh leading cause of all burden of disease for children under the age of five
years, and the leading cause of injury burden for this age group (AIHW, 2019c).
Falls are the leading single cause of burden of injury among children (0 – 14 years) and among
older people (65 years and over) (AIHW, 2019c). They are the fifth leading cause of burden of
disease (all diseases and injuries) among people aged over 85 years (AIHW, 2019c).
Homicide and violence is in the top three leading causes of injury burden in the 1-4 age group, and
third leading cause of injury burden in the 20-29 age group (AIHW, 2019c).
Poisoning is the fourth leading cause of burden of disease among males aged 25-44 years and the
seventh leading cause among males 45-54 years. In terms of the burden due to injuries, poisoning
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ranks first among males aged 25-44 years and second for females in this age group (AIHW,
2019e).
Road traffic injuries (motor vehicle occupants) are the third leading cause of total burden of disease
for males in the 15-24 age group (5.7% of total burden) and the ninth leading cause for females in
the 15-24 age group (3.3% of total burden) (AIHW, 2019e). Motor vehicle occupant injuries
represent 17% of the Aboriginal and Torres Strait Islander burden of injury and 1.6% in the total
Australian population in 2015 (AIHW, 2019e).
Suicide and self-inflicted injury is the leading cause of injury burden among people aged 15-64
years. Males aged 20-24 years have the highest burden of suicide (AIHW, 2019c). Suicide
accounts for 30% of the total burden of injury for Aboriginal and Torres Strait Islander people
(AIHW, 2016).
Work-place fatalities in 2016 were highest in number in road transport, particularly road freight
transport, followed by agriculture. Fatality is highest in number among those in the 45-54 year age
group. Work-related injury and disease cost Australia $6.8 billion in 2012-2013 (Safe Work
Australia, 2018). Hospitalisations due to work-related injury amounted to a total of 234,104 cases in
the period 2006-2007 to 2013-2014. The majority of work-related injury occurs in males (85%)
(AIHW, 2017).

Overview of relevant national and local strategies and frameworks
The review of 56 relevant national and local strategies and frameworks highlights opportunities for
a National Injury Prevention Strategy to leverage off those strategies where there are synergies in
principles, injury area or population focus.

Summary of evidence in interventions
The following sections provide an overview of promising interventions for each of the major injury
causes. Overall, the quality of reviews is mixed and range from well-constructed meta-analyses of
randomised controlled trials to narrative syntheses of studies that varied greatly in study design,
intervention type and outcome measures.

Alcohol and other drugs
Overall, evidence on alcohol and other drugs is of low to moderate quality with the largest
proportion being alcohol focussed. While no systematic reviews found strong evidence on alcohol
and other drug related interventions to reduce the risk of injuries, the following approaches are
promising, in that there is some, but not strong evidence of their effectiveness:


Brief interventions in emergency departments for problem drinkers in reducing alcohol
related injury in the short term;



For brief interventions for alcohol injury patients, more intensive interventions appear to
have more favourable results;



Effective delivery of multi-component programs (such as community mobilisation,
responsible beverage service training, house policies and stricter enforcement of licensing
laws) in drinking environments;



Multi-component programs for reducing alcohol-impaired driving include most or all of the
following: sobriety checkpoints; responsible beverage training service training; efforts to
limit access to alcohol, particularly among young people; and public education campaigns;



Media advocacy efforts to gain the support of policymakers and the public.
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Burns
Overall there is a lack of evidence that interventions reduce the rate of medically attended burns
and scalds rates, however there is strong evidence for the provision of free, low cost or discounted
safety equipment to improve some safety practices and ownership of safety devices, compared to
interventions that did not provide safety equipment. There is moderately strong evidence to support
interventions that provide one-on-one education as part of a suite of safety training and materials,
in increasing the proportion of families with a safe hot tap water temperature and smoke detectors.
Additional promising strategies (for which there is currently some evidence but not strong):


One-on-one education, training sessions, and distribution of reading materials and safety
accessories. Noting that findings suggest higher reduction in burn injury is among high
socio-economic status (SES) communities;



Campaigns to raise awareness of kitchen safety products combined with public health
counselling and the promotion of parent first aid skills;



The provision of fire extinguishers and fire guards.

Drowning and submersion
Promising strategies with some evidence of their effectiveness in reducing drowning and
submersion injuries:




Presence of lifeguards at pools or beaches;
Pool barrier legislation (fencing);
Swimming skills for children aged 1-4 years found a reduction in the risk of drowning (but
not shown to reduce drownings in 5-19 year olds).

Effective strategies targeting young people need further attention.

Falls
Falls prevention interventions are divided between age-based or settings-based approaches.
Promising strategies with reasonable to good evidence of their effectiveness in reducing fall
injuries:


For children at home - home safety interventions such as stair guards and reducing the use
of baby walkers;



For adults in occupational settings – economic subsidies for equipment such as scaffolding
coupled with multi-faceted programs to reduce falls in the construction industry;



For individuals living in community – strong evidence for home assessment and exercise
programs such as the Otago Exercise Program and exercise training with gait, balance or
functional training. There is moderate level of evidence that the rate of falls can be reduced
through tai chi programs, population-based approaches and home safety assessments and
modification.

Homicide and violence
There is a gap in rigorous studies that evaluate the effectiveness of injury reduction associated with
either community violence or intimate partner violence. No systematic reviews were found in this
search that target risk factors in violence prevention programs as a form of early prevention.
Promising strategies with some (but not strong) evidence of their effectiveness in reducing injuries
due to violence:


Interventions targeting intimate partner violence with some promise for advocacy and
deterrence focused interventions;
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At a broader community level, violence prevention programs, deterrence programs and
legislation or restriction of access to firearms.

Household-related injuries
There is a major gap in this area in terms of quality studies on specific interventions that could be
combined into meta-analyses. Three systematic reviews note a broad, heterogeneous set of
interventions with evaluations of low quality. Common barriers to household safety are reported to
be the availability of affordable safety products for those in lower socio-economic groups, and
concerns about strangers entering the home to assess or promote safety.

Poisoning
Unintentional poisoning: Promising strategies with reasonable to good evidence of their
effectiveness in reducing poisoning injuries among children and adolescents are:


Home safety education, particularly with the provision of subsidised or free safety
equipment such as poison safety locks. The effect of interventions is greater when
delivered in the home compared to clinical settings;



Community-based targeted education plus mass media strategies (for example, World
Health Organization (WHO) Safe Communities approach).

Other poisoning and overdose prevention: Promising interventions include, agonist therapies
(methadone maintenance best practice) to reduce opioid use and to retain patients in treatment
and take-home naloxone programs.

Road traffic injury
The Safe System approach has been the guiding principle of the UN’s decade of Action (20112020) and is employed internationally and in Australia. The systematic reviews tend to assess the
impact of individual approaches, which generally represent one of many components of a more
comprehensive Safe System approach. There is moderate to strong evidence to support:


Road environment features including - red light cameras, speed cameras;



Road user strategies including motorcycle helmets, graduated drivers licencing (GDL), and
child restraints.

The evidence suggests promising strategies include:


30km/hour zones and limits, enforcement (possibly alongside educational campaigns) of
blood alcohol limits, environmental modification to address fatigue, improved street lighting
and traffic calming features, and multi-strategic school-based programs promoting bicycle
helmet wearing, seatbelt use, and safe routes to school.

Sport injury
This review considered the literature on sport injury across multiple sports. There is moderate to
strong evidence in support of:


Education and enforcement of concussion rules in impact sports and helmet use when
skiing to reduce the rates and consequences of concussion injury;



Custom-made foot orthoses to reduce risk of lower limb stress fractures;



Proprioception / balance training are associated with a reduction in ankle injury;



Training programs with a greater emphasis and duration of static stretching is associated
with reduction in anterior cruciate ligament tendon (ACL) ruptures.
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Suicide and self-harm
Evidence on suicide prevention and postvention approaches and evidence from the National
Mental Health and Suicide Prevention Plan are included in the current review. The National Injury
Prevention Strategy is intended to be read in conjunction with the National Mental Health and
Suicide Prevention Plan and the National Suicide Prevention Implementation Strategy, also in
development.
There is moderately strong evidence to support:


Screening for depression, suicide and intimate partner violence (IPV);



Means restriction, encouraging help-seeking and increasing likelihood of third party
interventions at suicide hotspots;



Integration of technologies to reach remote communities to engage them in a greater level
of openness about self-harm.

Promising strategies with some, but not strong, evidence:


Strengthening health and social systems such as follow-up services for those who have
self-harmed or sought care, including in emergency departments;



Consideration of community context and consultation, particularly with Aboriginal and
Torres Strait Islander communities via partnerships with decision makers and researchers,
and greater community control;



Cognitive Behavioural Therapy and Dialectical Behaviour Therapy when coupled with
problem solving therapy and intensive patient outreach.

Workplace and farm injury
The quality of evidence for workplace injury is mixed, however there is moderate to strong evidence
on:


The use of blunt needles in reducing needle stick injury compared to sharp (standard
needles);



Occupational health and safety (OH & S) regulations including monitoring and
enforcement;



Economic subsidies for equipment such as scaffolding coupled with multi-faceted
programs to reduce falls in the construction industry;



Training and policies relating to safe patient transfer to decreased care provider injury risk;



Multifaceted interventions in the area of disability management;



Ergonomic and musculoskeletal interventions in the areas of: administrative and support
services, healthcare sector; manufacturing and warehouse sector; and transportation
sector;



Legislation requiring safety features such as rollover protective structures and safety
cabins on tractors to reduce fatal injury risk;



Progressive effect of legislation banning Endosulfan pesticide on reducing injury (poisoning
and deaths).

Page | 12

National Injury Prevention – Literature Review

Preamble
In December 2018, the Australian Government Department of Health commissioned a team of
leading injury prevention researchers and epidemiologists, led by The George Institute for Global
Health, to synthesise the literature to inform the National Injury Prevention Strategy (the Strategy).
The Strategy will identify priority areas and actions to prevent injuries. The Strategy will focus on
vulnerable groups such as children and groups experiencing an inequitable burden of injury such
as Aboriginal and Torres Strait Islander people and people living in rural and remote areas.
As the aim of the Strategy will be to reduce the impact and burden of injury, this review will
consider “best buys”, including proven and promising interventions and potential funding and legal
levers.

Background
In Australia, injury is a leading cause of death, hospitalisation and disability among people aged
one to 44 years, and is higher among males (AIHW, 2019e), those residing in rural or remote
areas, and Aboriginal and Torres Strait Islander people (AIHW, 2019e). The social determinants of
health are strongly related to injury deaths, which increase substantially with socio-economic
disadvantage and with increasing remoteness, such that residents in remote areas have twice the
death rate due to injury compared with those in major cities (AIHW, 2019e). Injury death rates
among Aboriginal and Torres Strait Islander people are approximately twice the rate for other
Australians, and likewise for hospitalisations, which have increased by an average of 1% per year
between 1999–00 and 2014–15 (AIHW, 2019e). Injury is a leading cause of death and
hospitalisation for children and young people in Australia (Mitchell R, Curtis K, & Foster K, 2017).
Despite widespread overall improvements in health among Australians, trends in injury
hospitalisations have not been favourable. Among children, hospitalisation rates due to injury have
not decreased over the ten-year period from 2002-2012 (Mitchell R et al., 2017).
The Strategy will provide a framework for investing in injury prevention. This investment is critical to
prevent premature death and address non-fatal injury, which can have lifelong impacts on future
health due to permanent disability and reduced opportunity for education, employment and
recreation.

Context
The Australian government recognises the burden of both intentional and unintentional injury on
individuals, families, communities and services, and is committed to developing a National Injury
Prevention Strategy. The Strategy has, as its backdrop, several guidelines and national and state
strategies that target injury prevention. Within each relevant section, this review will consider these
related strategies and guides and highlight their potential for leveraging injury prevention and safety
promotion across all injury areas and population groups.

Aim and scope of document
The aim of this document is to provide a summary of current data on the size and nature of the
injury problem in Australia and summarise available reviews on the evidence on intervention
strategies that address this burden. This information has been drawn together to inform the
development of a National Injury Prevention Strategy. This Strategy will select priorities for
investment in injury prevention, and where possible, guide the development of those interventions.
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Priority setting
Developing a National Injury Prevention Strategy necessarily requires an understanding and
agreement on priority setting. Not all inequities can be addressed, nor all injury causes across all
age-groups, genders, population groups and geographic locations targeted. The factors to consider
to determine priorities include:
1. Burden – how to prioritise, i.e. should priority be based on: risk groups (remoteness, low
socioeconomic status, vulnerable children, Aboriginal and Torres Strait Islander people);
Disability Adjusted Life Years (DALYs); the highest ranked injury burden by age group or
injuries with respect to incidence and/or cost.
2. Process – what are the potential leverage opportunities and connection with other
strategies, policies and action plans?
3. Data – what are the considerations for timeliness, quality, access and consistency?
4. Evidence for prevention – what interventions show the most promise?
5. Capacity – what capacity is available for implementation?

Key review questions
The following key questions were considered in conducting the review:
 What does the current published and grey literature on injury prevention say?
 What are the evidence-based injury prevention priorities for Australia?
 What injury, poisoning and trauma prevention actions/interventions are ‘best buys’ that
could potentially reduce injuries in Australia? This includes cost-effectiveness, good return
on investment, good quality, either at a national level or as smaller ‘try, test, learn’ pilot
projects.
 What are the current barriers to and gaps in injury prevention?
 What are the current funding and legal levers in injury prevention?
 What injury prevention priorities, actions and recommendations in current national
government strategies, frameworks, plans and similar publications should be crossreferenced into the Strategy to avoid duplication?
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Scope
Although this review reports on the whole population, it has a focus on vulnerable groups such as
children and groups experiencing an inequitable burden of injury such as Aboriginal and Torres
Strait Islander people and Indigenous populations (for international evidence). Given the breadth of
injury areas included, it has been limited to existing peer-reviewed published literature reviews;
hence it provides a review of reviews. It covers all relevant settings and includes both primary and
secondary prevention where available.
The injury and injury risk areas included in the review are:


Alcohol and other drugs;



Burns;



Drowning and submersion;



Falls;



Homicide and violence;



Household-related injury;



Mental health disorders related to injury;



Poisoning;



Road traffic injury;



Sport injury;



Suicide and self-harm;



Workplace and farm injury.

Navigating this document
The review has three key sections:
Section A: Key considerations;
Section B: Barriers, gaps and opportunities: injury prevention in the twenty-first century;
Section C: Evidence of effectiveness of injury prevention interventions.
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Section A: Key considerations
Burden of injury
This section draws substantially from the following data:
1. AIHW 2019. Australian burden of disease study. Impact and causes of illness and death in
Australia 2015. Australian Burden of Disease Study series no. 19. Cat. no. BOD 22.
Canberra: AIHW.
2. AIHW 2019. Disease expenditure in Australia. Cat no: HWE76. Canberra: AIHW.
3. AIHW 2015. The health and welfare of Australia’s Aboriginal and Torres Strait Islander
peoples 2015. Cat. no. IHW 147. Canberra: AIHW.
4. AIHW: Pointer SC 2019 Hospitalised injury among Aboriginal and Torres Strait Islander
people, 2011-12 to 2015-16. Injury research and statistics series no. 118. Cat. no. INJCAT
198. Canberra: AIHW.
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Burden of injury overview
Injury is the fifth leading health condition contributing to the burden of disease, accounting for 9% of
all Disability Adjusted Life Years (DALY) behind cancer (18%), cardiovascular disease (14%),
musculoskeletal disorders (13%), and mental health disorders (12%) (AIHW, 2019e). Injury
accounts for an estimated 406,000 DALYs each year; 82% of which are fatal, second behind
cancer, where 93% of DALYs are fatal (Figure 1 Proportion (%) of total burden (DALY) by fatal
(YLL) and non-fatal (YLD) burden by disease group in 2015 (AIHW, 2019e, p15, Fig 2.4)) (AIHW,
2019e). Injury is the third leading cause of premature death measured by Years of Life Lost (YLL),
representing 14% of all YLL behind cancer (34%) and cardiovascular disease (22%) (AIHW,
2019e).

Figure 1 Proportion (%) of total burden (DALY) by fatal (YLL) and non-fatal (YLD) burden by
disease group in 2015 (AIHW, 2019e, p15, Fig 2.4)
Injury costs the health care system an estimated $8.9 billion annually. Injured males ($4.3 billion)
are estimated to cost the health system slightly more than females ($4.0 billion) (AIHW, 2019h).

Inequities in injury burden
Injury is neither equitable nor equal. There are marked differences in injury burden across sex,
geographic locations and socio-economic and population groups. The following sections present a
summary of the burden of injury by sex and across the life course, by geographic location, by
socio-economic status and for two population groups; Aboriginal and Torres Strait Islander people,
and children and young people (aged 0-24 years).
Sex differences and across the life course
Males (11.1%) have almost twice the proportion of DALYs attributable to injury compared with
females (5.7%) (Figure 2). The DALY age-standardised rate (ASR) for males (23.8 per 1,000
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population) is almost two and a half times the DALY ASR for females (10.0 per 1,000 population)
(AIHW, 2019e).

Figure 2 Proportion (%) of total burden (DALY) by disease group and sex in 2015 (AIHW, 2019e,
p14, Fig 2.3)
The burden of injury relative to other disease causes varies over the life course. For both males
and females aged less than 45 years, the burden of injury, as measured by DALYs, relative to
other diseases is the second highest comparative burden behind mental health diseases (Figure 3
and Figure 4).
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Figure 3 Relative proportion (%) of total burden (DALY) for males by disease group and age group
in 2015 (AIHW, 2019e, p20, Fig 2.5)
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Figure 4 Relative proportion (%) of total burden (DALY) for females by disease group and age
group in 2015 (AIHW, 2019e, p20, Fig 2.5)
Injury is ranked first for total disease burden among males aged 15 to 44 years with injury from
suicide or self-inflicted injuries the highest burden of all causes. Injury sustained as a motor vehicle
occupant in a road traffic crash is ranked the third highest disease burden behind alcohol use
disorders for males aged 15-24 years, and injury from poisoning is ranked fourth behind back pain
and alcohol use disorders for males aged 25-44 years (Figure 5).
For females aged 15-24 years and 25-44 years, injury from suicide or self-inflicted injuries is
ranked fifth for total disease, following mental health disorders, back pain and asthma. Injury as a
motor vehicle occupant in a road traffic crash is ranked ninth in terms of total disease burden for
females aged 15-24 years, and poisoning is ranked eighth for females aged 25-44 years (Figure 6).
Drowning is ranked seventh for children in the under-five age group. As both males and females
age, the relative burden from falls increases (ranked sixth and fifth, respectively in the 85+ age
group).
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Figure 5 Leading causes of total burden (DALY’000; proportion %) for males by age group in 2015
(AIHW, 2019e, p22, Fig 2.6)
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Figure 6 Leading cause of total burden (DALY’000; proportion %) for females by age group in 2015
(AIHW, 2019e, p23 Fig 2.7)
The role injury plays in the fatal burden of disease (as measured by YLL’000) is particularly marked
among people aged 5-54 years for both males and females. Figures 7 and 8 highlight the leading
injury causes for fatal burden across the life span and by sex.
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Figure 7 Leading causes of fatal burden (YLL ‘000, proportion %) for males by age group in 2015
(AIHW, 2019e, p46, Fig 4.5)
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Figure 8 Leading causes of fatal burden (YLL ‘000, proportion %) for females by age group in 2015
(AIHW, 2019e, p47, Fig 4.6)
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Geographic location
The burden of injury differs across Australian jurisdictions and by remoteness. The Northern
Territory has noticeably higher DALYs across all causes compared to the other jurisdictions. Injury
is no exception; the total DALY ASR of injury in the Northern Territory (34.7 per 1,000) is double
the national rate (16.9 per 1,000) (AIHW, 2019e). Suicide and self-inflicted injury is ranked eighth
Australia-wide, in terms of the total burden of disease, and within four jurisdictions ranked higher
than the national ranking (i.e. second in the Northern Territory, third in Western Australia, fourth in
Queensland, and seventh in the Australian Capital Territory). Road traffic injury as a motor vehicle
occupant is fifth in total burden of disease in the Northern Territory and does not feature as a
leading cause of total burden in the remaining jurisdictions (AIHW, 2019e).
When comparing the total burden of injury between remote areas and major cities, the DALY ASR
is two and a half times higher in remote and very remote areas (36.2 per 1,000) compared with
major cities (14.4 per 1,000). Injury contributes to 22% of the overall rate difference in risk across
all causes when comparing the total burden between remote and very remote areas with major
cities (AIHW, 2019e).
For males, the DALY ASR is 2.3 times higher in remote and very remote areas compared with
major cities. An estimated 56.9% of the DALY could be avoided in remote and very remote areas
for males if the DALY rate in these areas were the same as major cities (AIHW, 2019e). Suicide
and self-inflicted injuries has high ASRs across all geographic locations for males, but is highest in
remote and very remote areas (Figure 9).

Figure 9 Leading causes of injury burden (DALY) ASR per 1,000 population for males by
geographic location of residence of the injured person in 2015 (AIHW, 2019g)
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For females, the DALY ASR is 2.8 times higher in remote and very remote areas compared with
major cities. Estimates show that 64.5% of the DALY could be avoided in remote and very remote
areas for females if the DALY rate in these areas were the same as major cities (AIHW, 2019e).
Suicide and self-inflicted injuries and road traffic injury sustained while a motor vehicle occupant
has the highest ASRs in remote and very remote areas for females (Figure 10).

Figure 10 Leading causes of injury burden (DALY) ASR per 1,000 population for females by
geographic location of residence of the injured person in 2015 (AIHW, 2019f)

Socio-economic status (SES)
The total burden of injury is highest among those living in low socio-economic areas. Individuals
living in the lowest SES quintile experience the highest DALY ASR for injury (21.9 per 1,000)
compared with the highest SES quintile (12.2 per 1,000) (AIHW, 2019e). Injury contributes to 9.7%
of the overall rate difference by socio-economic group across all causes when comparing the total
burden between the lowest SES quintile and the highest SES quintile (AIHW, 2019e).
For males, the DALY ASR is 1.8 times higher in the lowest SES quintile compared with the highest
SES quintile. Estimates show that 42.5% of DALYs could be avoided in the lowest SES quintile for
males if the DALY rate in this areas were the same as the highest SES quintile (AIHW, 2019e).
Suicide and self-inflicted injuries and poisoning have high ASRs in the lowest SES quintile for
males (Figure 11).
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Figure 11 Leading causes of injury burden (DALY) ASR per 1,000 population for males by socioeconomic status in 2015 (AIHW, 2019b)

For females, the DALY ASR is 1.8 times higher in the lowest SES quintile compared with the
highest SES quintile. Estimates show that 37.5% of the DALY could be avoided in the lowest SES
quintile for females if the DALY rate in this area were the same as the highest SES quintile (AIHW,
2019e). Suicide and self-inflicted injuries and poisoning have high ASRs in the lowest SES quintile
for females (Figure 12).

Figure 12 Leading causes of injury burden (DALY) ASR per 1,000 population for females by
socioeconomic status in 2015 (AIHW, 2019a)
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Aboriginal and Torres Strait Islander people
Aboriginal and Torres Strait Islander people are over-represented in the injury burden. The DALY
ASR for Aboriginal and Torres Strait Islander people is almost three times higher (49.9 per 1,000
population) than for non-Indigenous Australians (16.6 per 1,000 population) (Figure 15). Suicide
and self-inflicted injuries (7.6 DALYs per 1,000 population) and falls (5.7 DALYs per 1,000
population) had the greatest absolute differences in DALY rates between Aboriginal and Torres
Strait Islander people and non-Indigenous Australians in data available from 2016.
Overall injuries represent 15% of the total DALY for Aboriginal and Torres Strait Islander people
(24.1% of YLL and 5% of YLD). Injuries account for a higher total DALY burden in males (19%)
compared with females (10%) (Figure 13). Injuries account for the most YLL (24%) of all diseases
for Aboriginal and Torres Strait Islander people; accounting for a higher YLL proportion for males
(28%) compared to females (18%). Among children aged 1-14 years the leading causes of death
contributing to the YLL were road traffic injury as a motor vehicle occupant (13%), drowning (12%),
other unintentional injuries (8%), suicide and self-inflicted injuries (8%) and other land transport
injuries (7%). Among young people aged 15-24 years suicide and self-inflicted injuries (41%), road
traffic injury as a motor vehicle occupant (19%) and homicide and violence (8%) were the three
leading causes contributing to the fatal burden (AIHW, 2016). For non-fatal injuries, injuries were
the fifth leading cause of non-fatal disease burden, accounting for 5% of the total non-fatal burden
(7% for males and 3% for females) (AIHW, 2016).

Figure 13 Proportion of total burden (DALY) by disease group and sex for Indigenous Australians
in 2011 (AIHW, 2016, p44, Fig 4.3)
Between 2003 and 2011 the total DALY ASR increased from 47.6 per 1,000 population to 49.9 per
1,000 population for injury for Aboriginal and Torres Strait Islander people (AIHW, 2016).
For Aboriginal and Torres Strait Islander people suicide and self-inflicted injury (30%), road traffic
injuries of motor vehicle occupants (17%) and homicide and violence (12%) accounted for 59% of
the total burden of injury. The greatest impact of injury among Aboriginal and Torres Strait Islander
people is among people aged 15 to 44 years (Figure 14).
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Figure 14 External cause of injury burden (DALY) by age group for Aboriginal and Torres Strait
Islander Australians in 2011 (AIHW, 2016, p152, Fig 10.2.2)

Figure 15 DALY ASR per 1,000 population and rate ratios for injury for Aboriginal and Torres Strait
Islander Australians and non-Indigenous Australians in 2011 (AIHW, 2016, p155, Fig 10.2.5)
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Children and young people
Injury represents a substantial burden of disease for children and young people in Australia, and is
the leading cause of fatal burden (YLL) for all children and young people aged 5-24 years (AIHW,
2019e). Both the fatal (YLL) and non-fatal burden (YLD) of injury increases as children age, except
for YLL for children aged 5-9 years (Table 1). For children aged 1-16 years, injury requiring
hospitalisation has not improved. From 2001-2012, child injury hospitalisation rates did not change
with the annual cost of child injury hospitalisations estimated at $AUD212 million over that period
(Mitchell R et al., 2017). Further, for every one child hospitalised with a serious injury another 13
children are hospitalised with minor injuries (Mitchell R et al., 2017).
Table 1 Overall burden of injury (DALY), number of non-fatal burden (YLD) and number of fatal
burden (YLL) for injured children and young people
Age group
<1

1-4

5-9

10-14

15-19

Males

1,296

4,310

2,719

4,027

18,209

Females

1,213

2,595

2,106

2,987

8,219

Total

2,509

6,904*

4,825

7,014

26,428

128

1,251

1,921

2,816

4,063

2,381

5,653

2,904

4,198

22,365

DALY

YLD (number)
Persons
YLL (number)
Persons

(AIHW, 2019c) (*adjusted for rounding)
For children aged under five years, drowning is the sixth leading burden of disease for males
(representing 1.8% of all disease burden, by DALY) (AIHW, 2019e).
Suicide and self-harm for children aged 15-24 years has the greatest burden of disease for males
(representing 12.8% of all disease burden for this age group) and is ranked fifth among young
females (representing 6% of all disease burden) (AIHW, 2019e).
Road traffic injuries (motor vehicle occupants) is the 3rd leading cause of total burden of disease
for males in the 15-24 age group (5.7% of total burden) and the 9th leading cause for females in
the 15-24 age group (3.3% of total burden) (AIHW, 2019e).
Among children aged up to 16 years hospitalised following injury, 38.4% were as a result of a fall
(Mitchell R et al., 2017).
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Data quality
When comparing changes in the injury burden over time, it should be noted that YLD and YLL can
change by differing proportions, depending on prevalence, therefore making different contributions
to any change in DALY.

Changes in injury burden between 2003 and 2015
Overall, between 2003 and 2015, the total DALY injury burden increased by 13.7%. However, there
was a decrease in the injury DALY ASRs, dropping from 18.1 to 16.9 per 1,000 population (Table
2) (AIHW, 2019e). A large proportion of this reduction was due to the declining burden of road
traffic injuries of motor vehicle occupants, reducing from a DALY ASR of 3.2 per 1,000 population
in 2003 to 1.8 per 1,000 population in 2015 (AIHW, 2019e). The injury burden of three injury
mechanisms increased between 2003 and 2015, with falls increasing by 25%, poisoning increasing
by 46% and suicide and self-harm increasing by 9% (AIHW, 2019e). Note some of the increase in
poisoning in 2015 may be accounted for by classification changes in cause of death coding, with
unintentional drug overdoses coded from 2013 as an injury instead of a mental and behavioural
disorder.

Table 2 Change in total burden (DALY), non-fatal burden (YLD) and fatal burden (YLL) between
2003 and 2015 for injury

DALY (number)
ASR (per 1,000 population)
YLD (number)
ASR (per 1,000 population)
YLL (number)
ASR (per 1,000 population)

2003

2015

% change

356,938

405,961

13.7

18.1

16.9

-1.2

54,435

71,742

31.8

2.7

2.9

0.7

302,504

334,219

10.5

15.4

14.0

-1.3

(AIHW, 2019e)
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Risk factors
Alcohol use contributed to 14.1% of the total injury-related burden for all Australians (AIHW,
2019e). For injury, alcohol use is highest for the lowest SES quintile compared with the highest
SES quintile (11.2 vs 6.2 per 1,000) (AIHW, 2019e).
Males aged 25-34 years have the highest number of DALYs attributable to alcohol use for injury,
with suicide and self-inflicted injuries accounting for the greatest amount of burden attributable to
alcohol use for those aged 15 to 54 years (Figure 16).

Figure 16 Injury burden DALY attributable to alcohol use for males by age group in 2015 (AIHW,
2019d)
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Among females, those aged 15-24 years have the highest number of DALYs attributable to alcohol
use for injury, with suicide and self-inflicted injuries accounting for the greatest amount of burden
attributable to alcohol use for ages 15-34 years (Figure 17).

Figure 17 Injury burden DALY attributable to alcohol use for females by age group in 2015 (AIHW,
2019d)
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Data issues
The Literature Review identified a number of data issues. Gaps in data are listed under topics.
More generally, a Position Statement or Strategy requires accurate, quality data to correctly
describe and understand the burden of injury, identify risk factors, assess intervention effectiveness
and track progress. The Position Statement on reducing the incidence and impact of childhood
injury in Australia released by a team of clinical, injury prevention, epidemiology and research
experts in 2017 calls for: “improved quality and timeliness of data by implementing national injury
surveillance systems” (Curtis K., 2017). We note the recent initiative in data access in the
interactive data from the Australian Burden of Disease Study released June 13, 2019.
Similarly, local jurisdictions such as the New South Wales (NSW) Ministry of Transport have
interactive data giving services the access to timely data, enhancing capacity to better target local
road safety initiatives. Turning Point AODStats (aodstats.org.au) publishes Victorian data at the
Local Government Area level for a number of substances (including alcohol, illicit substances,
pharmaceuticals, amphetamine, Gamma Hydroxybutyrate known as GHB, opioids) for serious road
injury, assaults (by high alcohol hours, mid alcohol hours and low alcohol hours) and definite or
possible family violence. These pockets of data, particularly data that includes Aboriginal and
Torres Strait Islander status highlight the need for data linkage at the national level giving services
access to timely data. Finally, ongoing assessment of the long-term impact of injury needs to be
fed into disability weightings to minimise underestimation of the injury burden.
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Section B: Barriers, gaps and opportunities:
injury prevention in the twenty-first century
United Nations Sustainable Development Goals (SDGs)
Australia is a signatory to the Sustainable Development Goals (SDGs), established in 2015, which
aim for future planning on a global scale and call for global partnerships to address 17 SDGs. The
SDGs target poverty, inequality, and promote economic growth while preserving the natural
environment (United Nations, 2019).
As seen in the burden of injury section above, injury is an issue of inequity and inequality. A
National Injury Prevention Strategy cuts across the United Nation’s SDGs (United Nations, 2019)
including:


SDG 1: No poverty;



SDG 3: Good health and wellbeing – specifically targeting harmful use of alcohol and
aiming to halve road traffic injuries;



SDG 5: Gender equality;



SDG 10: Reducing inequalities;



SDG 11: Sustainable cities and communities - providing access to safe, affordable,
accessible and sustainable transport systems for all, improving road safety;



SDG 16: Peace, justice and strong institutions – reducing all violence;



SDG 17: Partnerships.

Alongside the SDGs is a Global Action Plan where twelve leading agencies (essentially health and
development agencies such as the World Bank and WHO) have committed to not only support but
progress through clear actions the targets for Sustainable Development.

Considering a technologically changing world
We live in an ever-changing world. The fast-pace of technological advancement works both for and
against injury prevention, so injury prevention initiatives must cater for both. Taking road related
injury and product safety as examples; improving technologies with advancement in car safety
designs, road engineering and rapid responses when a crash occurs are countered by other
technologies such as mobile phone distraction. Similarly, the ease with which products are
purchased online makes it increasingly difficult for the management and enforcement of product
safety standards and guidelines, yet the immediacy of social media, for example, makes it easier
for trusted bodies to get safety messages and warnings of products out to the public. Injury
prevention looking towards the mid-21st century must consider the pros, cons and unknowns of a
rapidly changing technological world.

Considering climate change, urban planning and population migration
The impact of climate change and notably the extremes of weather we are likely to continue to
experience in Australia should be considered in injury prevention planning. This includes assessing
potential impact on injury burden, for example through anticipating increased risk of drownings in
floods and strong surf, or burns and asphyxiation in bushfires, or through the impact of drought on
the mental health and increased suicide risk of people living in rural and remote areas. What, if
any, impact would there be on the need for primary prevention strategies, or changes in demand of
first responder services or access to rehabilitation services post injury?
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Similarly, as towns and cities change, what elements of urban planning could impact on the injury
profile of the community? Importantly, what elements could contribute to injury prevention?

International injury prevention strategies
Development of a National Injury Prevention Strategy can be informed by injury prevention
strategies around the world. Examples include:


A National Accident Prevention Strategy for England, Safe and active at all ages, released
in October, 2018, takes a life-course approach with themes of reducing inequalities,
creating safer environments and advocating for better data collection (The Royal Society
for the Prevention of Accidents, 2018). The England injury prevention strategy has 24
actions that are linked to other public health indicators.



The Integrated Strategic Framework for the Prevention of Injury and Violence in South
Africa (2012–2016) – has three priority areas (targeting risk factors, reducing risks of injury
such as socio-economic inequality and poor access to services, and facilitating supportive
environments) (South Africa Government, 2012).



Developing an injury prevention strategy for British Columbia – currently in progress
(British Columbia Centre for Disease Control, 2019). The British Columbia Injury
Prevention Committee has identified injury prevention priorities based on available data
and evidence that considers, the importance of the injury (considers injury burden, trends
and inequities); modifiability (examines evidence of intervention effectiveness); acceptance
(level of public and government support the intervention would like have); and, its feasibility
or practicality (considers capacity and resources to deliver the intervention).

In addition, lessons can be learnt from how injury prevention is approached and monitored
internationally. An approach gaining interest and commitment internationally is an injury prevention
score card or report card. The European Child Safety Alliance (2012) collates information across
multiple countries examining and grading the level of adoption, implementation and enforcement of
evidence based national policies that relate to child injury prevention. The report cards examine
nine injury areas, and each injury area has key indicators. For example, pedestrian injury has an
indicator “National law requiring reduced speed in residential areas (e.g., areas near schools and
playgrounds)”. In addition to the nine injury areas, assessment also includes three elements that
look to the capacity and commitment to deliver programs and address injury prevention. These
elements are evidence of, child safety leadership, child safety infrastructure, and child safety
capacity building.

Responsibility for injury prevention in Australia
By its very nature, injury sits across several federal and state government departments and nongovernment agencies, with the bulk of injury burden being borne by Health. The diverse nature of
injury and its risk factors can lead to fragmentation of services, limited accountability and a lack of
injury prevention leadership and action. Acknowledgement of shared responsibility across and
between services, jurisdictions and relevant government departments and development of
agreements can, in part, address this. On a small scale, an example of sharing of resources was
the co-funding from NSW Health and the NSW Ministry of Transport of a child car seat program for
Aboriginal and Torres Strait Islander children (Clapham K, Bennett-Brook K, Hunter K, Zwi K, &
Ivers R, 2019).

Injury prevention workforce and collaborations
Integral to injury prevention is both a workforce well-versed in effective injury prevention initiatives,
and importantly well-versed in how to deliver those initiatives for optimum impact. Leaders in injury
prevention are needed at all levels, in local community, non-government organisations, Aboriginal
Community Controlled Organisations, and throughout government departments at both the policy
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development and service delivery levels (health, community, transport, justice and social services).
Opportunities exist for local organisations to partner with injury researchers to ensure training in
injury prevention program delivery and evaluation are options when developing research
agreements. The need to build local capacity in injury prevention is particularly relevant among
Aboriginal and Torres Strait Islander communities where effectiveness of programs necessarily
depend heavily on community leadership and delivery. Aboriginal and Torres Strait Islander injury
prevention leadership, should be evident and prioritised throughout Australia to ensure Aboriginal
and Torres Strait Islander voices are heard and appropriately represented. This gives the
opportunity for initiatives to be truly Aboriginal and Torres Strait Islander led.
Throughout Australia there are a number of peak bodies and non-government organisations with
the mission to reduce the burden of injury through either primary, secondary or tertiary prevention.
Such bodies include: the Australasian Injury Prevention Network, Royal Australasian College of
Surgeons National Trauma Committee National Trauma Committee, Child Injury Prevention
Alliance, Kidsafe, and the Royal Life Saving Society. In addition, there are several injury specialists
such as burn surgeons, trauma and neurosurgeons. While all these entities and individuals share a
mission to reduce injury, this can sometimes result in fragmentation of messaging and competition
for finite resources. Increasingly, however, these entities are combining to work towards a
harmonised approach to injury prevention as evidenced by the position statement on prevention of
childhood injury (Curtis K., 2017).

Funding opportunities for community initiatives and research
Funding opportunities exist through community and research grants at local, state and national
levels. Through the reworking of Medical Research Grants schemes, there are opportunities for
targeted funding calls focusing on various injury research needs and gaps. Imperatives can be built
into research applications that require researchers to show how they will address cross-cutting
issues such as inequity in their injury prevention and other research applications.

Optimising potential leverage opportunities
Financial
Financial incentives can be used to promote injury prevention. Such incentives include workplace
incentives (through subsidies and accreditation to favour safe work practices and equipment); and
building into funding arrangements the capacity to systematically and uniformly gather program
outcomes from community delivered and government supported programs to help generate and
inform the injury prevention evidence base.
In addition, funding agencies can insist on applications for program or research funding to develop
injury prevention capacity building and effective program sustainability and upscale. Similarly, to
address fragmentation of services and injury prevention, funding bodies can favour those
applications that show evidence of involvement across multiple sectors.
Legislation, mandatory standards and Codes of Practice
Mandated standards and of course safe practice legislation are powerful incentives to promote safe
behaviour and products, providing sufficient resources are also allocated to enforcement should
breaches occur. When standards or Codes of Practice are voluntary, a number of incentives can
be applied to increase compliance, such as: financial incentives in the form of fee subsidies or
insurance discounts; industry memberships where compliance is a condition of joining an industry
membership; or, where government publicly recognises compliance.
Existing strategic directions and planning
An additional opportunity for leverage is through dovetailing with existing or planned strategies that
cut across or are directly relevant to injury prevention initiatives. The opportunity goes beyond
strategies that are directly aligned with injury prevention (such as a suicide prevention strategy).
For example, strategies, frameworks or policies that focus on other areas, such as early childhood
education or family support can include programs that also have injury prevention or safety
promotion components. An understanding of the scope of existing and planned strategies can help
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identify where gaps and opportunities lie in relation to how a National Injury Prevention Strategy
could sit alongside and not compete with, those strategies.

Relevant national, state and territory strategies
Across Australia, priorities, investment actions, and areas of work in key injury areas have been
developed at both a national and state or territory level. These frameworks and strategies intersect
with areas of the proposed national injury prevention strategy. It is important that the Strategy be
developed alongside these other strategies such that it acknowledges shared priorities and
identifies opportunities for leveraging action. The Strategy should complement the approaches
promoted through these other strategies and seek opportunities to add value and fill gaps to
maximise efficiency and effectiveness.
In the current review, 56 strategies and documents that potentially intersect with planning and
action on the prevention of injuries have been identified across federal and state governments. An
initial 50 strategies were identified by the Australian Government Department of Health. Following,
Round Table discussions for the Strategy and discussions between project investigators, additional
strategies were identified. These strategies and frameworks are listed in Appendix 1. Appendix 2
provides details of each of these strategies by their population groups of focus, the main injury
areas with which they intersect, core elements and principles as well as identified leverage
opportunities.

Injury prevention within strategies reviewed
The majority of the strategies (52/56) reviewed contained reference to at least one injury area. Only
four of the strategies reviewed did not refer to any specific injury area, for example, the National
Strategic Framework for Chronic Conditions (2017) which refers to injury as one of the top five
disease groups that represent two-thirds of the total burden of disease. However, content such as
the vision of the framework, objectives and aspirational outcomes were not specific to injury.
Additionally, the framework contained no reference to specific injury types that affect Australians.
The inclusion of injury specific content into the other strategies could provide further leverage
opportunities to integrate action on injury prevention into a broader range of policies, promote
intersectoral collaboration and diversify responses necessary for injury prevention. Most frequently
represented in these strategies are the areas of mental health or substance abuse (18 of these
were nationally based strategies, and a further 10 at state or territory level), with self-harm (11
national and 8 at state or territory level) and violence prevention strategies (nine national and six at
state or territory level next most frequently represented). The third group with reasonable coverage
in the way of strategies is road trauma prevention (a focus or considered in seven national
strategies and six at state or territory level). In contrast, the injury areas of burns and scalds,
drowning, falls, farm, poisoning, sports and workplace each had five or fewer related frameworks
across all jurisdictions, with burns and scalds not referred to in any national or state based strategy
reviewed.
A key feature of many of the included strategies is the prioritisation of Aboriginal and Torres Strait
Islander people and children. Other key priority populations within strategies included women,
LGBTIQ, CALD and refugee population groups, and rural and remote communities. A summary of
national and state based strategies by the multiple injury areas specific and priority population
groups is presented in Appendices 3-10. This table also highlights the gaps and potential areas
that should be addressed in the National Injury Prevention Strategy.
However, it should also be acknowledged that while strategies may be specific to population
groups, including Aboriginal and Torres Strait Islander people and children, for many strategies this
related to the stated burden of injury (prevalence data); it appears that there is a lack of action
plans that address determinants of injury and/ or the implementation of injury prevention programs.
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Elements of strategies
Around half of strategies (25/56) addressed social determinants of injury. Examples of such
strategies that address the social determinants of injury or that include specified action plans are:


Safe Homes, Safe Families: Tasmania’s Family Violence Action Plan 2015-2020
(Tasmania- Action plan).



National Plan to Reduce Violence against Women and their Children (national).

Only 16 strategies (29%) included planned reporting outcomes. While some strategies state the
need for monitoring and reporting to occur, in many instances there is no further explanation about
how this will occur/who will be responsible. Only seven strategies (13%) contained financial or
budgetary commitment to the strategy.
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Section C: Evidence of effectiveness of injury
prevention interventions
Review of reviews
An expedited synthesis of the published and grey literature was conducted during January and
March 2019. Consistent with Tricco, Langlois, Straus, and World Health Organization (2017) guide
to rapid reviews, for published literature, databases searched included MEDLINE and
COCHRANE. Included studies were limited to review articles published between 2004 and 2018
(inclusive) in English. Published primary research (limited to controlled trials) was identified by
expert advice and included in the review for topic areas in which there were no or few systematic
reviews. Included grey literature was limited to research reports available on agreed national and
international organisations and departments.
Injury topics included
Systematic reviews of interventions targeting prevention of injury by the following injury types:


Alcohol and other drugs;



Burns;



Drowning and submersion;



Falls;



Homicide and violence;



Household-related injury;



Mental health disorders related to injury;



Poisoning;



Road traffic injury;



Sport injury;



Suicide and self-harm;



Workplace and farm injury.

Excluded topics
The following content areas were excluded from the review:


Medicinal interventions e.g. efficacy and effectiveness reviews of medication targeting
depression as a suicide prevention;



National injury prevention interventions already successfully implemented e.g. compulsory
seatbelt use in motor vehicles;



Eating disorders, birth trauma/asphyxia;



Effective treatment of mental health conditions such as depression, as this is addressed in
mental health policies and plans.
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Grey literature search
Websites with resources and publications giving a synthesis of evidence including an assessment
of quality of evidence were included in this review. The same limits applied as per the MEDLINE
database search. The web-search was limited to the following list of national and international
organisations and departments:
Australia


Australian Injury Prevention Network (AIPN) https://aipn.com.au



The Australian Government Department of Health



http://www6.health.gov.au/internet/main/publishing.nsf/Content/health-pubhlth-strateginjury-index.htm



The Australian Institute of Health and Welfare (AIHW) http://www.aihw.gov.au/



HealthDirect http://www.healthinsite.gov.au/topics/Injuries_and_Injury_Prevention



Australian Institute of Criminology http://www.aic.gov.au/



Kidsafe (factsheets) https://kidsafe.com.au/



Royal Life Saving https://www.royallifesaving.com.au/facts-and-figures/research-andreports

International organisations


WHO https://www.who.int/violence_injury_prevention/child/injury/world_report/en/



Centers for Disease Control and Prevention (USA) https://www.cdc.gov/



The National Institute for Occupational Safety and Health (USA)
https://www.cdc.gov/NIOSH/



Parachute (Canada) http://www.parachutecanada.org/child-injury-prevention



European Child Safety Alliance https://www.childsafetyeurope.org/

Where there was a paucity of reviews and controlled trials on an injury area, lower level trials such
as before and after trials, were considered for inclusion.
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Assessment of quality of evidence and consideration of equity
To report on the effectiveness of injury prevention interventions and to assign interventions as
“Best buys” including, strong (requiring upscale and ongoing funding commitment) and promising
(requiring further evidence), we applied a hierarchy of evidence.
We adapted the NHMRC levels of evidence to assess strength of the evidence (NHMRC, 2008)
and assessed quality of the reviews using ‘assessment of multiple systematic reviews’ AMSTAR
(Shea et al., 2007). The tools consider study design, risk of bias, inconsistency, indirectness and
imprecision in allocation of certainty ratings. Appendix 11 gives a summary of the guiding
statements to direct reviewers in rating each paper. As the burden of injury is often inequitable, we
provide results (for example by culture, gender, socio-economic group) when available. Similarly,
we have included results from economic evaluations when they are available (for example cost
effectiveness, value of investment, cost utility).
The following chapters summarise the evidence identified through the review of reviews for each of
the areas of focus. Details of each of the studies included in the review (and assessment of the
strength of the evidence available) can be found in Appendices 12-25, where there are three types
of information presented for each included study:


The ratings (A through D) for the characteristics of the study: Evidence base, Consistency,
Clinical impact, Generalisability, and Applicability of the findings as they pertain to
informing practice in the Australian context;



A summary of each study in terms of the intervention examined, the number and type of
studies included in the review, the outcome measures, and the findings and conclusions;



The AMSTAR ratings – which through a series of questions assess the methodological
quality of the systematic reviews (Shea et al., 2007) (Table 5).

Table 3 below provides an overview of the terms that have been used in this section.

Table 3 Overall all grading / strength of evidence
Overall evidence
rating

Description

Strong

Body of evidence can be trusted to guide practice

Moderate

Body of evidence can be trusted to guide practice in most situations

Promising

Body of evidence provides some support for recommendation(s) for this
intervention but care should be taken in its application

Weak

Body of evidence is weak and recommendation must be applied with caution

Little to no impact

Where there was moderate to strong evidence on an intervention and the
findings were that this intervention shows little to no impact, this finding is
reported

Search terms included the following combinations: Evaluation studies AND Prevention and either
Injury (general) OR Injury (specific) terms (Table 4).
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Table 4 Search terms employed
Evaluation
studies

Prevention
intervention

Injury (general)

Injury (specific)

“Evaluation Studies" [Publication Type]) OR "Cost-Benefit Analysis"[Mesh])
OR "Health Services Research"[Mesh]) OR "Social Validity,
Research"[Mesh]) OR "Clinical Trial" [Publication Type]) OR
"Rehabilitation"[Mesh]) OR "Outcome and Process Assessment (Health
Care)"[Mesh]
AND
"prevention and control" [Subheading]) OR "Tertiary Prevention"[Mesh]) OR
"Secondary Prevention"[Mesh]) OR "Primary Prevention"[Mesh]) OR
"Accident Prevention"[Mesh]
AND
"Wounds and Injuries"[Mesh]) OR "Self-Injurious Behavior"[Mesh]) OR
"Occupational
Injuries"[Mesh])
OR
"Stress
Disorders,
PostTraumatic"[Mesh]) OR "Accidents"[Mesh]
OR
1. ("Motor Vehicles"[Mesh]) OR "Off-Road Motor Vehicles"[Mesh]
2. "Suicide"[Mesh] OR "Suicide, Attempted"[Mesh]
3. "Poisoning"[Mesh] OR "poisoning" [Subheading]
4. “Overdose” [Mesh] OR “overdose” [Subheading]
5. "Accidental Falls"[Mesh]
6. "Drowning"[Mesh] OR "Near Drowning"[Mesh] ] OR
“Submersion”[Mesh]
7. "Violence"[Mesh] OR "Homicide"[Mesh] OR "Domestic
Violence"[Mesh] OR "Gender-Based Violence"[Mesh] OR "Intimate
Partner Violence"[Mesh] OR "Physical Abuse"[Mesh]
8. "Burns"[Mesh]
9. "Recreation"[Mesh] OR "Sports"[Mesh] AND "Wounds and
Injuries"[Mesh])
10. "Workplace"[Mesh] AND "Wounds and Injuries"[Mesh])
11. "Farms"[Mesh] OR "Farmers"[Mesh] AND "Wounds and
Injuries"[Mesh])

Data extraction and analysis
The following information was extracted from each of the included articles:
 First author name and year;
 Characteristics of the participants;
 Description of the intervention (and comparator);
 Outcome measures of the study;
 Study funding;
 Databases searched;
 Description of included studies;
 Method(s) of syntheses;
 Findings/conclusions.
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Table 5 AMSTAR tool used to assess methodological quality of each review article
1. Was an 'a priori' design provided?
The research question and inclusion criteria should be established before
the conduct of the review
2. Was there duplicate study selection and data extraction?
There should be at least two independent data extractors and a
consensus procedure for disagreements should be in place.
3. Was a comprehensive literature search performed?
At least two electronic sources should be searched. The report must
include years and databases used (e.g. Central, EMBASE, and
MEDLINE). Key words and/or MESH terms must be stated and where
feasible the search strategy should be provided. All searches should be
supplemented by consulting current contents, reviews, textbooks,
specialized registers, or experts in the particular field of study, and by
reviewing the references in the studies found.
4. Was the status of publication (i.e. grey literature) used as an
inclusion criterion?
The authors should state that they searched for reports regardless of their
publication type. The authors should state whether or not they excluded
any reports (from the systematic review), based on their publication status,
language etc
5. Was a list of studies (included and excluded) provided?
A list of included and excluded studies should be provided.

6. Were the characteristics of the included studies provided?
In an aggregated form such as a table, data from the original studies
should be provided on the participants, interventions and outcomes. The
ranges of characteristics in all the studies analyzed e.g. age, race, sex,
relevant socioeconomic data, disease status, duration, severity, or other
diseases should be reported.
7. Was the scientific quality of the included studies assessed and
documented?
‘A priori' methods of assessment should be provided (e.g., for
effectiveness studies if the author(s) chose to include only randomized,
double-blind, placebo controlled studies, or allocation concealment as
inclusion criteria); for other types of studies alternative items will be
relevant.
8. Was the scientific quality of the included studies used
appropriately in formulating conclusions?
The results of the methodological rigor and scientific quality should be
considered in the analysis and the conclusions of the review, and explicitly
stated in formulating recommendations.
9. Were the methods used to combine the findings of studies
appropriate?
For the pooled results, a test should be done to ensure the studies were
combinable, to assess their homogeneity (i.e. Chisquared test for
homogeneity, I2). If heterogeneity exists a random effects model should
be used and/or the clinical appropriateness of combining should be taken
into consideration (i.e. is it sensible to combine?).
10. Was the likelihood of publication bias assessed?
An assessment of publication bias should include a combination of
graphical aids (e.g., funnel plot, other available tests) and/or statistical
tests (e.g., Egger regression test).
11. Was the conflict of interest included?

□ Yes
□ No
□ Can’t Answer
□ Not Applicable
□ Yes
□ No
□ Can’t Answer
□ Not Applicable
□ Yes
□ No
□ Can’t Answer
□ Not Applicable

□ Yes
□ No
□ Can’t Answer
□ Not Applicable
□ Yes
□ No
□ Can’t Answer
□ Not Applicable
□ Yes
□ No
□ Can’t Answer
□ Not Applicable
□ Yes
□ No
□ Can’t Answer
□ Not Applicable

□ Yes
□ No
□ Can’t Answer
□ Not Applicable
□ Yes
□ No
□ Can’t Answer
□ Not Applicable

□ Yes
□ No
□ Can’t Answer
□ Not Applicable
□ Yes

Page | 44

National Injury Prevention – Draft Literature Review

Potential sources of support should be clearly acknowledged in both the
systematic review and the included studies.

□ No
□ Can’t Answer
□ Not Applicable

(Shea et al., 2007, p5)

Aboriginal and Torres Strait Islander people
Throughout the review, we have, wherever possible, extracted data and reported separately any
results relating to Aboriginal and Torres Strait Islander people (or Indigenous people globally). Few
reviews specifically targeted Aboriginal or Torres Strait Islander people. It is critical that
consideration of any initiative should be done with a best practice, culturally appropriate approach
to working with Aboriginal and Torres Strait Islander people. As noted in the Active and Safe
preventing unintentional injury to Aboriginal children and young people in NSW: guidelines for
policy and practice (Clapham K et al., 2019), this includes:


Adherence to Aboriginal ethical guidelines;



Acknowledging the importance of Aboriginal research leadership;



Establishing formal partnerships with Aboriginal organisations (for example Aboriginal
Community Controlled Health Organisations and the Aboriginal Health and Medical
Research Council of NSW);



Aboriginal and Torres Strait Islander Reference Groups or Steering Committees to provide
specialist expertise and cultural oversight of research;



Aboriginal researchers in their chief investigator team;



Capacity building programs for Aboriginal research staff including higher degree research
students;



Development and utilisation of Indigenous methodologies by Aboriginal research team
members;



Communicating findings back to the Aboriginal and Torres Strait Islander communities
through community reports and face-to-face presentations in the community. Including
reimbursement for Aboriginal participants;



Having a plain English statement of the benefits of the research for Aboriginal
communities.
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Prisma diagram
The diagram below, from Moher, Liberati, Tetzlaff, and Altman (2009), presents the number of
articles at each stage in the process of identification, selection, assessment and inclusion of
articles in the current review.

Figure 18 PRISMA diagram for review of reviews
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Alcohol and other drugs
This review considered literature reviews on alcohol and other drugs with consideration of injuryrelated harm across six key themes:


Interventions in primary care settings;



Interventions in the alcohol server setting environment;



Psychosocial interventions;



Mass media and policy interventions;



Road injury interventions;



Interventions for young adults.

Summary of strength of evidence
Across these six areas, 18 reviews are identified. Overall, evidence on alcohol and other drugs is of
low to moderate quality with the largest proportion alcohol focussed.

Primary care settings
Promising


Some evidence for brief interventions in emergency departments for problem drinkers in
reducing alcohol related injury in the short term (injury related deaths and non-fatal injury)
(Charlet K & Heinz A, 2017; Dinh‐Zarr, Goss, Heitman, Roberts, & DiGuiseppi, 2004;
Elzerbi C, Donoghue K, Boniface S, & Drummond C, 2017).



More intensive brief interventions for alcohol injury patients had more favourable results.
However, further research is needed on dose–response relationships to identify whether
more brief interventions (either in number, length, or intensity of sessions) results in a
greater treatment effect (Nilsen P et al., 2008).

Little to no impact


Emergency department based interventions were found to have no effect on either
quantity/frequency of drinking or the frequency of heavy drinking at 12 months. The effect
of interventions in the frequency of heavy drinking at three months and consequences of
drinking at 6 months or 12 months were inconclusive (Havard, Shakeshaft, & Sanson‐
Fisher, 2008).

Alcohol server setting environment
Promising


Effective delivery of multicomponent programs in drinking environments may reduce
alcohol-related harm. Effective multicomponent programs combined community
mobilisation, responsible beverage service training, house policies and stricter
enforcement of licensing laws (Jones L, Hughes K, Atkinson AM, & Bellis MA, 2011).

Little to no impact


There is a lack of evidence on the effectiveness of the alcohol environment on injury
reductions. Areas with some evidence of effectiveness include server training, health
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promotion initiatives, drink driving targeted programs, interventions targeting the server
setting environment, and policy interventions (Ker & Chinnock, 2008).


Further research is needed on the potential value of allowing local communities to maintain
restrictions on hours of sale of alcohol (Middleton JC et al., 2010).

Psychosocial interventions
Little to no impact


The evidence suggests there is no difference in effectiveness of different types of
psychosocial interventions (cognitive-behavioural coping skills training, twelve-step
programme, brief intervention, motivational interviewing, and brief motivational
interviewing) in reducing alcohol consumption among people who use illicit drugs (Klimas
et al., 2018).



Brief interventions are not superior to assessment-only or to ‘treatment as usual’ among
people who use illicit drugs (Klimas et al., 2018).

Mass media and policy interventions
Promising


Effective multicomponent programs for reducing alcohol-impaired driving include most or
all of the following:
o

Sobriety checkpoints;

o

Responsible beverage training service training;

o

Efforts to limit access to alcohol, particularly among young people;

o

Public education campaigns;

o

Media advocacy efforts to gain the support of policymakers and the public (Shults
RA et al., 2009).

Weak


There is a lack of robust evidence on the effectiveness of alcohol advertising restrictions
(Siegfried et al., 2014).



Limited research is available to support the effectiveness of non-road related alcohol harm
reduction interventions (for example, harm reduction strategies relating to alcohol outlet
density, staff training, behaviour change, glassware and alcohol strength) (Ritter A &
Cameron J, 2006).

Road injury interventions
Moderate to Strong


Known efficacy and effectiveness for alcohol harm reduction are those that reduce drink
driving (Random Breath Testing, (RBT), and interventions for drink driving offenders)
(Ritter A & Cameron J, 2006).



Mass media campaigns for drink driving show effectiveness in reducing drinking and
driving and alcohol involved crashes. However there is no clear difference in effectiveness
of campaigns using legal deterrence messages compared with social and health
consequences education (Elder RW et al., 2004).
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Promising


Economic evaluation indicate the potential for significant cost savings for sobriety
checkpoint programs (Bergen G et al., 2014).



Use of Interlocks in reducing re-arrest rates while they are installed in drink driving
offenders’ vehicles (Elder RW et al., 2004).



Limited but consistent evidence suggests that increased penalties for alcohol consumption
or speeding in motorcyclists may reduce injury risk (Araujo M, Illanes E, Chapman E, &
Rodrigues E, 2017).

Young adults
Promising


Positive effects for motivational interviewing addressing the quantity of alcohol consumed,
frequency of alcohol consumption and peak blood alcohol concentration (Foxcroft et al.,
2016).



Publicised sobriety checkpoint programs may be effective among high-risk populations of
men aged 21-34 years and college students (Bergen G et al., 2014).

Weak


Inconsistent evidence for the effectiveness of screening, brief intervention and referral for
adolescents in acute care settings, including use of motivational interviewing. However, no
single intervention was decisively effective for reducing both alcohol consumption and
alcohol-related consequences among intervention groups compared with controls (YumaGuerrero et al., 2012).

Little to no impact


Marginal effect of motivational interviewing for alcohol problems and no effect on binge
drinking, average blood alcohol concentration, drink-driving or other alcohol-related risky
behaviour (Foxcroft et al., 2016).

Gaps in injury prevention evidence
Overall, there is a lack of evidence on alcohol and other drugs interventions to reduce injury,
including a lack of robust evidence for or against recommending the implementation of alcohol
advertising restrictions. This review of review articles identified no papers that address alcohol and
other drug injury prevention in Aboriginal and Torres Strait Islander people. There have been few
evaluations of emergency department-based interventions for alcohol problems. Further, there is a
significant gap in studies that examine socio-economic status, rurality, low literacy levels or
individuals who speak a language other than English at home. Therefore, any restrictions or
alcohol and other drugs interventions should be implemented within high-quality, well-monitored
research programs that ensure monitoring and evaluation over time to build the evidence base in
this injury area.
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Burns
This review considered the literature on burn injury prevention in the home and in multi-focused
community settings.

Summary of strength of evidence
Three reviews are included, two of which have a cross-over of studies (Kendrick et al., 2009;
Kendrick, Young, Mason-Jones, et al., 2012). All three reviews were of high quality and allowed for
some meta-analysis. All three studies examined prevention interventions in children.
Overall there was a lack of evidence that interventions reduce medically attended thermal injury
rates, however the reviews suggest that provision of free, low cost or discounted safety equipment
was more effective in improving some safety practices and ownership of safety devices, compared
to interventions that did not (Kendrick et al., 2009; Kendrick, Young, Mason-Jones, et al., 2012).
Interventions that provide one-on-one education as part of a suite of safety training and materials,
and the promotion child safety through local organisations was found to be effective in the
prevention of burn injury in children (C. Turner, Spinks, McClure, & Nixon, 2004).

Intervention type
Strong


The provision of free, low cost or discounted safety equipment was more effective in
improving some safety practices and ownership of safety devices, compared to
interventions that did not (Kendrick et al., 2009; Kendrick, Young, Mason-Jones, et al.,
2012).

Promising


One-on-one education, training sessions, distribution of reading materials and safety
accessories showed a significant decrease in hospitalisation for burn injuries (25%
reduction) in intervention communities. Higher reduction in injury was seen for high SES
communities (29% compared to 20%) (C. Turner et al., 2004).



The promotion of child safety through local organisations, awareness raising through local
media, promotion of cooker safeguards, public health counselling, promotion of parent first
aid skills resulted in a decrease of 52.9% of burn injury in intervention community after 7
years and additional decrease to 57.5% reduction in burns (compared to baseline) after 10
years (C. Turner et al., 2004).



Education delivered through mass media, school, and community organisations may have
a moderate and temporary reduction in burns during the program (C. Turner et al., 2004).

Weak


Education focused curricula through school, library, fire, police and day care centres was
shown in one study to only reach 10% of target audience (C. Turner et al., 2004).

Provision of safety equipment
Moderate


Home safety education interventions increased the proportion of families with a functional
smoke alarm (Kendrick et al., 2009; Kendrick, Young, Mason-Jones, et al., 2012). A larger
effect was found when alarms were provided to families (Kendrick et al., 2009; Kendrick,
Young, Mason-Jones, et al., 2012). Interventions delivered in the home or community had
larger effects than those delivered in clinical settings, however there was significant
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variance in the effectiveness of home and community based interventions (Kendrick,
Young, Mason-Jones, et al., 2012).


Home safety education interventions were more effective in increasing the proportion of
families with a safe hot tap water temperature (Kendrick et al., 2009; Kendrick, Young,
Mason-Jones, et al., 2012). Findings were more significant for interventions that occurred
in the home compared with clinical settings (Kendrick, Young, Mason-Jones, et al., 2012).

Promising


There was a lack of evidence for increasing possession of fire extinguishers, keeping
matchers/lighter or hot food/drinks away from children (Kendrick et al., 2009).



There was some evidence that home safety interventions providing fire guards increased
the use of fire guards (Kendrick, Young, Mason-Jones, et al., 2012).

Removal of items from children to prevent burn
Weak


Families who received home safety intervention were not signiﬁcantly more likely to keep
hot drinks out of reach of children than control group families (Kendrick, Young, MasonJones, et al., 2012).



Limited evidence that interventions were effective in increasing possession of a ﬁre
extinguisher; although the one study providing ﬁre extinguishers did report a larger effect
on the ownership of a ﬁre extinguisher compared with studies that did not provide
equipment (Kendrick, Young, Mason-Jones, et al., 2012).



Limited evidence that interventions addressing the storage of matches were effective in
increasing the safe storage of matches (Kendrick, Young, Mason-Jones, et al., 2012).

Other
Moderate


Home safety education interventions were effective in increasing the proportion of families
with a ﬁre escape plan (Kendrick, Young, Mason-Jones, et al., 2012).

Little to no impact


No evidence that interventions were effective in increasing the proportion of families who
had checked/ changed smoke alarm batteries in the previous six months (Kendrick, Young,
Mason-Jones, et al., 2012).

Gaps in burn injury prevention
This review identified a limited number of studies that examined the effectiveness of interventions
to prevent burns and scalds in children. This gap indicates a need for further (high quality) research
that evaluates community based programs. Additional studies should examine the cost
effectiveness of programs that provide free, low cost or discounted safety equipment.
Given the potential effectiveness of one-on-one education as part of a suite of safety training, and
the promotion of child safety through local organisations identified in two studies by Turner and
colleagues (2004), future research should seek to evaluate more recent community based
programs.
In the studies reviewed, there was a limited focus on the effect of programs according to age,
gender and social group. Future studies should seek to expand this analysis, with a particular need
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to focus on the effectives of programs in preventing burns and scalds in Aboriginal and Torres
Strait Islander children.

Children (general)
This review considered the literature on injury prevention programs that specifically targeted
children across the following injury areas: burns, road safety (use of child car restraints,
pedestrians), poisonings, falls, and general injury.
Additional reviews relating to child injury prevention are found across the other injury areas in this
literature review, notably in the falls, road safety and general injury sections.
We note that key Australian guidelines have been developed that assess the levels of evidence for
injury prevention interventions targeting child injury and provide clear guidance in how to deliver
child injury prevention programs in the community. These are:


Active and Safe: preventing unintentional injury to Aboriginal children and young people in
NSW: guidelines for policy and practice (can be downloaded from this website:
https://www.georgeinstitute.org.au/sites/default/files/kih5458_active_safe_prevent_report_
print_fa.pdf) (Clapham K et al., 2019).



Good practice guide: good investments in unintentional child injury prevention and safety
promotion – NSW, edition https://www.schn.health.nsw.gov.au/professionals/professionalresources/child-safety-good-practice-guide (Adams et al 2016).

The Active and Safe guidelines highlight the importance of developing and implementing child
injury prevention programs with Aboriginal and Torres Strait Islander communities in a culturally
appropriate, responsive and respectful way. The authors note that elements of effective programs
have been shown to: be based on strong evidence, build on community strengths and local
capacity, have a holistic approach and communicate appropriately with the community (Clapham K
et al., 2019).
The Australian Good practice guide presents a summary of recommended practice in the following
areas: infrastructure and capacity to support child injury prevention, community-based child injury
prevention, child passenger safety, child pedestrian safety, child cyclist safety, child quad bike,
motorcycle and off-road safety, child water safety, child sports safety, child fall prevention, burn,
poisoning and choking prevention and general home safety (Adams S et al., 2016)
The Good practice guide for each of those areas, gives an evidence statement along with
implementation and transfer points. Evidence for each area is categorised according to whether it
relates to policy, the environment or building the capacity of the individual.
The information provided below is to complement that provided in the two comprehensive child
injury prevention guides.

Summary of strength of evidence
In the review below, across the five areas, five reviews were identified. Some studies that covered
more than one of these areas, for example Kendrick et al. (2012) conducted a systematic review of
home safety information with the provision of home safety equipment across multiple injury risk
areas. While the quality of the included reviews was generally strong, the level of evidence comes
with some level of uncertainty across the reviews due to less robust study designs of the original
studies included in the reviews.
Moderate to strong


Home safety instruction with provision of safety equipment had larger effect size compared
with home safety instruction only and control group. This included possessing a functioning
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smoke alarm, having hot water tap temperature controlled, using a fire guard, having a fire
escape plan, and using socket covers (Kendrick, Young, Mason-Jones, et al., 2012).


Home safety instruction with provision of safety equipment had larger effect sizes
compared with home safety instruction alone and control group (Kendrick, Young, MasonJones, et al., 2012).



Home safety instruction with provision of safety equipment had larger effect sizes than
control group regarding having fitted stair gates (Kendrick, Young, Mason-Jones, et al.,
2012).

Promising


Classroom-based group interventions may increase safety behaviours such as observed
use of a child car restraint (Bruce & McGrath, 2005).



Community-based programs have mixed results in reducing injury, however study design
of original studies was mixed and authors noted that follow-up periods may have been too
short to allow for the impact on injury data to show (Spinks, Turner, McClure, & Nixon,
2004).

Weak


Families in the home safety intervention groups were not significantly more likely to store
sharp objects safely than those in the control groups (significant heterogeneity between the
studies) (Kendrick, Young, Mason-Jones, et al., 2012).



There was a lack of evidence that home safety interventions were effective in preventing
children being left alone in the bath – sensitivity analyses of these findings produced a
level of uncertainty in the results (Kendrick, Young, Mason-Jones, et al., 2012).



There is some weak evidence that such programmes improve safety skills,
behaviour/practices and knowledge, although the evidence was of low or very low quality
certainty.



There is insufficient evidence to determine whether school-based educational programmes
can prevent unintentional injuries (Orton et al., 2016).

Little to no impact


Families who received home safety instruction were not more likely to keep hot drinks out
of the reach of children, nor were they more likely to keep matches stored safely, nor check
or change their fire alarm battery than control group. No heterogeneity and sensitivity
analyses suggest robust findings (Kendrick, Young, Mason-Jones, et al., 2012).

Gaps in child injury prevention evidence
Economic evaluations are virtually absent from child injury prevention studies despite authors of
reviews specifically searching for such evidence.
Research on the prevention of post-traumatic stress among children following an injury requires
greater attention to ensure injured children receive timely and appropriate care.
There is a need for studies with long-term follow-up periods and consistent interventions. Measures
are needed to enable stronger comparisons across interventions and injury causes.

Page | 53

National Injury Prevention – Draft Literature Review

Drowning and submersion
Summary of the strength of evidence
This review considered the literature on drowning in children, adolescents and adults in high-,
middle- and low-income countries. Three reviews were identified. The reviews included people
under the age of 18 (Leavy et al., 2016) and people under the age of 19 (Kendrick, Young, MasonJones, et al., 2012; Wallis et al., 2015). The majority of reviews focused on children, particularly
children under 5 years old, and on drowning prevention in high-income countries such as the USA
and Australia, with some evidence from low- and middle-income countries such as Bangladesh and
Greece. Some reviews included an overrepresentation of high-income participants, and may not
apply to people on low incomes.
The quality of reviews themselves and their included original studies varied widely. Of the included
original studies, variation in study designs (few Randomised Controlled Trials, (RCTs)) and
outcome measures where studies relied on self-reported outcome measures (such as drowning or
near drowning episodes, use of safety equipment and swimming ability) meant meta-analyses were
not possible in two of the included reviews.
Promising


Acquisition of water survival skills (water safety training and/or swimming lessons):
Under 5 year olds
o

Water safety skills and swimming lessons were associated with an improvement in
swimming ability among 2-3 year olds (p<0.0001) (Leavy et al., 2016; Wallis et al.,
2015);

o

Past participation in swimming lessons had a protective factor on drowning risk in
1-4 year olds (OR 0.12 95% CI 0.01-0.97), but no protective factor in children 5 19 years of age, indicating factors in addition to swimming ability may be at play
(Leavy et al., 2016; Wallis et al., 2015).

Over 4 year olds



o

Basic swimming and water safety skills in 4-12 year olds are associated with a
reduced risk of drowning (RR 0.072 p <0.0001) (Leavy et al., 2016);

o

Past participation in swimming lessons and risk of drowning has no protective
factor in children 5-19 years of age (Leavy et al., 2016; Wallis et al., 2015);

o

Community-based water safety training can improve water safety skills in 5-14
year olds, but is not associated with an improved swimming ability (Leavy et al.,
2016).

Provision of competent adult supervision
o



Village-based crèche supervision was associated with a reduction in drowning
mortality rates of children aged 1 – 5 years in Bangladesh (OR 0.181 p = 0.004)
(Leavy et al., 2016).

Education and Information
Under 5 year olds
o

Mixed evidence of the effect of home-based education as an intervention;

o

A meta-analysis of 5 studies found some evidence of effectiveness in home-based
education interventions to prevent children being left alone in the bath (OR 1.21,
95% CI 0.85 - 1.72) (Kendrick, Young, Mason-Jones, et al., 2012);
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o

Home-based safety information has a positive impact on overall (self-reported) use
of water safety devices including personal flotation devices and non-slip bath
decals (p <0.01), however overall, found no significant difference for drowning
prevention (p >0.05) (Leavy et al., 2016; Wallis et al., 2015);

o

All home-based safety interventions provided drowning prevention education as
smaller component of broader child safety programs (Leavy et al., 2016; Wallis et
al., 2015).

Over 5 year olds



o

Some evidence to suggest school-based education associated with improvement in
water safety knowledge and/or attitudes in children over 5 years of age;

o

Water safety education can lead to an improvement in water safety knowledge and
attitudes, particularly in children 5-9 years of age; Kindergarten and Grade 1
children show the largest increase in knowledge and attitudes (17.40% increase in
knowledge, 23.64% increase in attitudes), high rates of retention among Grade 2
children (33% knowledge increase in Grade 2) and overall improvement in water
safety knowledge in 6-9 years olds (p <0.01 each school grade) (Leavy et al., 2016;
Wallis et al., 2015);

o

Mass media awareness campaign coupled with financial incentives, is associated
with an increase in life vest ownership (increase by 11%, 95% CI 3%-17%) and life
vest use (OR 1.6, 95% CI 1.1-2.5). However, drowning rates did not change
significantly. Due to an overrepresentation of high income families, findings may not
apply to low income families (Leavy et al., 2016; Wallis et al., 2015).

Denial of Access: Barriers and Regulations
o

Mixed evidence on the effect of swimming pool legislation and fencing, at times
showing that fencing legislation has not had a significant effect on drowning,
however study quality is mixed and findings should be treated with caution;

o

The introduction of pool barrier legislation (i.e. mandatory fencing) in Australia is
associated with a reduction in drowning in under 5 year olds and in under 10 year
olds in Australia (Leavy et al., 2016). A USA study found pool fencing ordinances
not to be associated in reduction of drowning in under 10 year olds (RR 1.27 95%
CI 0.72-2.25) however challenges with effective enforcement were reported (Leavy
et al., 2016);

o

Four-sided fencing compared to unfenced domestic pools reduces risk of fatal and
non-fatal drowning (RR 3.76, 95% CI 2.14-6.62) (Wallis et al., 2015);

o

Four-sided fences are more effective in drowning prevention than three-sided
fencing at domestic pools (RR 3.76, 95%CI 2.14-6.62) (Wallis et al., 2015);

o

Periodic inspections and enforced regulation of swimming pools, spas and beaches
are associated with a decrease in drowning in a ten-year period (from 0.21 fatalities
per 100,000 to 0.02 per 100,000) (Leavy et al., 2016);

o

The provision of playpens in the household has a positive impact on the
supervision of children by parents/guardians (Leavy et al., 2016);

o

Home pool compliance inspections can increase compliance in Australian Councils
(49% to 55%) (Leavy et al., 2016).

While the evidence on fencing and drowning is mixed here, a Cochrane systematic review
comparing drowning and near-drowning rates for fenced and unfenced pools (excluded from this
review due to publication prior to 2004) found that pool fencing is significantly associated with a
reduction in drowning risk (OR 0.27 95% CI 0.16-0.47) and four-sided fencing is more effective
than three-sided fencing (OR 0.17 95% CI 0.07-0.44) (Thompson & Rivara, 2000).
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Drowning prevention among Aboriginal and Torres Strait Islander communities
One study included in the Leavy et al., (2016) review evaluated a multicomponent water safety
program implemented in rural Australian communities. Authors noted that non-Indigenous led
organisations attempted to manage the program and largely failed to engage the communities,
resulting in low participation rates. Authors concluded ‘a more culturally appropriate mode was
required to fully engage with remote Aboriginal and Torres Strait Islander communities’, notably
greater engagement and involvement with community leaders (particularly in the planning phases)
(Leavy et al., 2016).

World Health Organization recommendations
In 2014, the WHO released the first Global Report on Drowning Prevention. This report highlighted
the global magnitude of drowning and set out ten evidenced based recommendations for drowning
prevention. Six recommendations are intervention-based: 1) install barriers controlling access to
water, 2) provide safe spaces (for example, a day care centre) away from water for pre-school
children, with capable child, 3) teach school age children swimming and water safety skills, 4) train
bystanders in safe rescue and resuscitation, 5) set and enforce safe boating, shipping and ferry
regulations and 6) build resilience and manage flood risks and other hazards locally and nationally.
The further four recommendations focus on systems approaches to strengthening national
responses to drowning prevention, acknowledging the diversity of actors required for successful
and sustainable implementation of the recommended interventions. These recommendations
include 1) strengthening public awareness of drowning through strategic communications, 2)
promote multisectoral collaboration, 3) develop a national water safety plan and 4) advance
drowning prevention through data collection and well-designed studies. All 10 recommendations
provided are relevant to both high and low-income settings (World Health Organization, 2014).

Gaps in drowning prevention evidence
Overall, there is a lack of high quality evidence available on drowning prevention interventions.
There were no reviews identified focusing on drowning in people over the age of 19, and limited
evidence on prevention methods for drowning among adolescents. Currently there is also a lack of
evidence for drowning interventions that target specific sub-populations at risk of drowning such as
culturally and linguistically diverse people, Aboriginal and Torres Strait Islander people (Wallis et
al., 2015), and people on low incomes. There is a need for high quality studies focusing on
drowning prevention interventions for adolescents, especially among young males, as well as other
sub-populations at greater risk of drowning.
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Falls
This review considered the literature on falls across the life course, as it pertained to five agebased or settings-based areas of focus:


Children and adolescents;



Occupational settings;



People in hospital care;



Older people in residential care;



Older people living independently in the community.

Summary of the strength of evidence
Across these five areas, 30 reviews were identified. Although there were some studies that covered
more than one of these areas, the vast majority of these reviews addressed either falls in older
people living in the community (16 reviews) or people in hospital care (11 reviews), with just three
reviews on older people in residential care, two on falls in children, and none addressing falls in the
workplace. Robust primary studies that were available were considered for these latter two areas of
focus due to the lack of systematic reviews. The quality of evidence was mixed, however many
studies identified that the evidence reviewed was of low to moderate quality.

Children and adolescents
Most interventions and their evaluations in this area were conducted in high-income countries with
limited sub-group analyses by socio-economic group or ethnicity so generalisability and feasibility
of implementation and effectiveness in population groups who experience health inequities is
unclear. There were no reviews or primary robust studies that specifically addressed falls in
Aboriginal and Torres Strait Islander children and adolescents.
Moderate:


Home safety interventions have increased the use of stair gates, and decreased the use of
baby walkers which may have contributed to reduced fall-related injuries amongst 0-4 year
olds (Hubbard et al., 2015).

Promising


Free/low cost equipment is associated with increased ownership of home safety equipment
(Young, Wynn, He, & Kendrick, 2013).



Increases in fixed stair gate ownership were associated with high intensity interventions
(education, low cost/free home safety equipment, home safety inspection and fitting)
(Hubbard et al., 2015).



Education was associated with a reduction in ownership or use of baby walkers (Hubbard
et al., 2015).

Information gaps


Lack of evaluation of home interventions to reduce childhood falls (Young et al., 2013).
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Adults in occupational settings
Moderate


There is some effectiveness in economic subsidies, multifaceted programs, and
establishment of safety performance targets to lower the rate of falls and fall-related deaths
in the workplace (van der Molen et al., 2018).

Weak


New slip-resistant shoes may reduce slip rates in service restaurants (Verma et al., 2014).

Individuals in hospital
Moderate


There is limited evidence showing single interventions (which are costly to set up) may
reduce fall rates. These interventions were personalised care plans and patient-centred
education based upon the patient’s risk of falling (Avanecean, Calliste, Contreras, Lim, &
Fitzpatrick, 2017).

Success in multifactorial interventions is unclear and mixed:


May work best in a subacute setting which may help in reducing the rate of falls but
evidence is mixed (Cameron et al., 2018; Gates, Fisher, Cooke, Carter, & Lamb, 2008; E.
Kwan & Straus, 2014).



Need multidisciplinary team and lots of resources so might not work for low- and middleincome countries (those experiencing health inequities).



Key components of falls prevention programs include, leadership support, staff
engagement in program design, multidisciplinary committee to guide the program, pilottesting, falls data, staff education and training, and developing positive attitudes towards
fall prevention (Miake-Lye, Hempel, Ganz, & Shekelle, 2013).



Exercise training may improve strength, flexibility and balance to reduce falls but quality of
evidence is mixed (Chase, Mann, Wasek, & Arbesman, 2012; A. D. Williams et al., 2018).



Further research is needed on the role of bedrails on fall rates (Healey, Oliver, Milne, &
Connelly, 2008; Marques, Queiros, Apostolo, & Cardoso, 2017).

Little to no impact


Environmental modifications (e.g. bed and chair sensor alarms) have no effect on the rate
of falls or risk of falling (Cameron et al., 2018).



Environmental and assistive technologies have no effect on the rate of falls or risk of
falling, however only low quality studies were available so no conclusive evidence on
efficacy of health technology tools (Teh, Mahajan, Visvanathan, & Wilson, 2015).

In the absence of strong evidence in this area, the literature on risk factors was considered. The
available evidence was moderate for:


History of previous falls, age, impaired cognition, medication use (including sedatives) and
confusion increasing the risk of falls (Cameron et al., 2018).



The STRATIFY tool (an instrument used to detect the risk of falls and predict the number of
falls) may be the most accurate tool (compared to Morse and Hendrich II Fall Risk Model)
to use for acute hospitalised adults (Aranda-Gallardo et al., 2013).
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Individuals in residential care
Moderate


There was mixed evidence on the impact of multifactorial interventions; one study found a
significantly reduced number of falls (Cusimano, Kwok, & Spadafora, 2008). However,
another study found multifactorial interventions were associated with no significant
reduction for either the rate of falls or number of recurrent fallers in residential care setting
(Cameron et al., 2018).



Moderate-quality evidence that vitamin D reduces fall rates (Cameron et al., 2018; E. Kwan
& Straus, 2014).



Moderate level evidence for use of hip protectors achieving a small reduction on hip
fracture risk (Santesso, Carrasco‐Labra, & Brignardello‐Petersen, 2014).

Little to no impact
Single interventions:


Due to possible different aetiological factors that contribute to falls risk in residential care,
single interventions have no benefits to fall-related outcomes (E. Kwan & Straus, 2014).



General medical reviews may make little to no differences on the rate or risk of falling
(Cameron et al., 2018).

Older adults living independently in the community
Most interventions conducted in high-income countries only.
Strong


Home assessment and exercise programs such as Otago Exercise Program, and exercise
training with gait, balance or functional training were found to be the most effective at
preventing falls (E. Kwan & Straus, 2014; Thomas, Mackintosh, & Halbert, 2010).



Collectively, high quality evidence shows that all types of falls-prevention exercises reduce
the number of falls by 23% and reduce the rate of having more than one fall by 15%
(Chase et al., 2012; Sherrington et al., 2019) Other studies support the inclusion of an
exercise component into a multifactorial intervention (Fairhall, Sherrington, Clemson, &
Cameron, 2011; Hill et al., 2018).
o

However, one study found that participation in full adherence to home exercise
interventions was on average 20% (Simek, McPhate, & Haines, 2012). This study
identified that interventions with a balance exercise component, moderate level of
home visit support and/or physiotherapist led delivery of the home exercise
intervention, increases in the proportion of fully adherent participants. Increase in
the proportion of partially adherent participants also included: provision of
telephone or home visit support and use of a health service participant recruitment
approach (Simek et al., 2012).



Strong evidence is available on gait and balance (or balance and functional) exercise
interventions, indicating that they reduce the rate of falls by 24% and the number of people
having more than one fall by 13% (Sherrington et al., 2019).



Both home and group based exercises based upon balance and strength training reduce
the rate of falls in people with a cognitive impairment. However cognitive training as part of
intervention programmes do not improve performance in step training, balance board
training with postural sway, and aerobic training (Schoene, Valenzuela, Lord, & de Bruin,
2014).

Page | 59

National Injury Prevention – Draft Literature Review

Moderate


Tai chi was found to reduce the rate of falls, and may reduce the number of people having
more than one fall, 19% and 20%, respectively (Lee & Ernst, 2012; Sherrington et al.,
2019). This is supported by other studies (E. Kwan & Straus, 2014) including one that
identified fear of falling also decreased in the Tai Chi group (Mat, Tan, Kamaruzzaman, &
Ng, 2015).



Significant decrease (or downward trend) in fall-related injury associated with population
based approaches (six studies found reductions ranging from 6% to 33%) (McClure et al.,
2005).



Home safety assessment and modification have been shown to reduce the rate of falls and
risk of falls (with more effect in high-risk patients) (Gillespie et al., 2012).

Promising


Gait and dual tasks training may increase falls in people over 60 years (Schoene et al.,
2014).



Medication reviews and education programs, involving self-assessment of medication use,
delivered to physicians have been shown to be effective in reducing the risk of falling.
Gradual withdrawal of psychotropic drugs are also seen to reduce the rate of falls but not
the risk of falling (Gillespie et al., 2012; van der Cammen, Rajkumar, Onder, Sterke, &
Petrovic, 2014).
o

Vitamin D supplementation (as a single intervention) can reduce the rate of falls
(Michael et al., 2010).

o

There is also low quality evidence showing a small to moderate reduction in fear of
falling immediately and 6 months post exercise intervention (Kendrick, Young,
Mason-Jones, et al., 2012).



Interventions delivered by health professionals are more effective in reducing rate of falls
than those delivered without a professional (Sherrington et al., 2019).



Higher intensity exercise interventions may reduce the number of fallers (Gates et al.,
2008; Michael et al., 2010).



Multiple component interventions have been shown to reduce the rate of falls and risk of
falling with minor adverse events (Hopewell et al., 2018).



Multifactorial interventions may decrease the rate of falls but not the risk of falling,
recurrent falls, fall-related hospital admissions, and falls requiring medical attention
(Hopewell et al., 2018). These interventions may reduce the risk of fall-related fractures
and may slightly improve health-related quality of life (Hopewell et al., 2018) by reducing
difficulty in performing ADLs and IADLs (Chase et al., 2012).



Intervention effectiveness depends on the local context and health care system and the
interventions included so results between trials are variable (Gates et al., 2008), however
don’t seem to work for people who have been in hospital at least twice in the past year.



Older adults with osteoarthritis undergoing strength and aerobic training can improve their
balance. Those doing Tai Chi have decreased fear of falling but water-based exercises do
not reduce either falls risk or fear of falling (Mat et al., 2015).

Little to no effect


Resistance training has limited effect (E. Kwan & Straus, 2014).



Dance and walking exercises are not effective in reducing falls and the number of people
having more than one fall (Sherrington et al., 2019).



Conflicting evidence on the effect of physical training on motor performance and falls
reduction (Hauer, Becker, Lindemann, & Beyer, 2006).
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Other interventions
Moderate


Mixed evidence for use of Vitamin D on reducing risk of falls, two studies found Vitamin D
supplements reduced the risk of falls (Michael et al., 2010), two studies found Vitamin D
was associated with a reduction in falls rate, but not risk of falling (Cameron et al. 2018;
Kwan & Straus, 2014), and one study found no reduction in rate of falls or risk of falling
(Gillespie et al., 2012).

Economic evaluations:


Best value programs are those that use effective falls prevention strategies for high risk
groups (Davis et al., 2010).



Population based approaches: require a large budget but also have a high benefit to cost
ratio (20.6 to 1) (Davis et al., 2010).



One study found three interventions were cost saving: 1) home-based exercise in over 80year-olds, 2) Home safety assessment and modification in those with a previous fall, and 3)
one multifactorial programme targeting eight specific risk factors (Gillespie et al., 2012).

Gaps in falls prevention evidence
Overall, there is a lack of evidence in older children and effective falls prevention interventions or
specific non-elderly population groups (e.g. Aboriginal and Torres Strait Islander people). Further,
there is a gap in evidence reporting on issues relating to equity; socio-economic status of
individuals involved in the studies (or reported in the reviews) are not reported nor do they routinely
report on hospital location (for example urban versus regional settings). While it is recognised that
cost effective interventions should be targeted toward those who are at highest risk, risk is usually
based solely on medical risk factors or age related risk factors; rarely are the social determinants of
health considered in the assessment of risk factors and the implementation or tailoring of
interventions (such as participants with low literacy levels, who speak a language other than
English at home, or are based in rural and remote settings).
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General
The current review identified six systematic reviews that covered topics or intervention types that
could not be easily grouped with others. These six reviews have been grouped within this “general”
set of interventions. They cover community-based/safe community interventions, the use of mobile
phone technology to promote behaviour change to reduce injuries, balance training for healthy
individuals, safety skills for people with disabilities and the promotion of Indigenous child well-being
through family centred care.

Summary of the strength of evidence
Moderate to strong


Balance training on balance ability in healthy populations.
o

A systematic review with 16 RCTs reported a strong and positive association of
balance training with static balance ability on stable and unstable surfaces, as well
as dynamic balance ability. None of the studies examined falls or injury risks
(DiStefano, Clark, & Padua, 2009).

Promising


Family-centred interventions – Indigenous well-being
o



One review considered general family-centred programs to provide supportive and
caring and safe environments for Indigenous children in Australia, New Zealand,
Canada and the US, from early childhood. Outcomes did not include injuries, but
considered “upstream” factors. Eighteen studies, including 3 RCTs, found some
promise in this approach but evidence is limited due studies of unknown or low to
moderate quality and potential for publication bias (McCalman et al., 2017).

Technology-based interventions for safety behaviour change
o

Computer and mobile technology-based programmes for injury prevention
behaviour change show some promise from evidence provided by one systematic
review of 44 studies. Conclusions are not firm due to a range of technologies
addressing many different safety behaviours in a range of population types
covered in the review. Kiosk-programs and software programs generally resulted
in positive behaviour change, albeit some were without knowledge gains.
Translation to injury outcomes is not known (Omaki et al., 2017).

Weak


Safety training for people with developmental disabilities
o



One review, not systematic, was conducted and included 27 studies with no
comment on study methodologies or quality. Outcomes were limited to skills
acquisition (such as road crossing or response to smoke alarms being triggered)
with little evidence of their translation to real world settings (Dixon, Bergstrom,
Smith, & Tarbox, 2010).

Community-based and ‘safe communities’ approaches to injury prevention
o

A low quality review of 14 cluster before-after studies some without comparison
groups and all occurring commencing between the mid 1970s and the mid 1990s
provide weak evidence on the effectiveness of community based programs to
reduce injuries (Nilsen, 2004). The complexity of issues involved, strategies and
various communities, limits the conclusions that can be drawn and whether they
are relevant to communities in Australia today. A stronger review of WHO safe
communities reported inconsistent findings from 21 before and after trials with
comparison communities. Heterogeneity of approaches, intensity of the
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interventions and the population groups made meta-analysis not possible and
limited conclusions (Spinks, Turner, Nixon, & McClure, 2009).


Educational approaches to eye injury reduction
o

One systematic review which examined five studies (2 RCTs and 3 CTs) of poor
quality, was identified. Educational interventions were varied and no grouping of
findings could be undertaken. The study did not provide any conclusions about
educational approaches to reduce eye injuries at work, in sport or through schoolbased approaches (Shah, Blackhall, Ker, & Patel, 2009).

Homicide and violence
This synthesis considered the literature on preventing interpersonal violence-related injury,
including physical and sexual violence, with a focus on the following types of violence:


Domestic, family and intimate partner violence (IPV);



Community violence;



Violence in health care settings.

For this synthesis, we have focused on primary and secondary prevention, according to the
definitions by Ellsberg et al. (2015): ‘We use the terms prevention and primary prevention to refer
to interventions that work with individuals or communities irrespective of their history of violence.
These interventions seek both to prevent violence from occurring in individuals who have not
experienced it before and to reduce reoccurrence in those who have already experienced or used
violence. We use the term response and secondary prevention interchangeably to refer to
interventions that specifically target either (those) who have already experienced some form of
violence or (the) perpetrators, with the aim of reducing revictimisation or recidivism’.

Summary of strength of evidence
We identified 12 reviews, some studies covered multiple populations and types of violence,
however, the vast majority focused on violence against women and intimate partner violence
(seven reviews). The quality of evidence was mixed, however many studies identified that the
evidence reviewed was low to moderate quality.
Strong to moderate


No interventions identified

Promising


IPV interventions delivered by a primary care provider
o



A systematic review of 17 studies, of which 11 measured a reduction in IPV,
however none of the studies reported on injury outcomes (Bair-Merritt et al., 2014).
Of the 11 studies, six showed a reduction in IPV and five found no significant
reductions in IPV post-intervention (Bair-Merritt et al., 2014).

Focussed deterrence strategies on crime including gang and group-involved violence,
overt drug markets, and individual repeat offenders
o

Systematic review of 10 quasi-experimental evaluations and one RCT, with metaanalysis suggested medium overall crime reduction effects, including serious
violent crime and homicides, however more rigorous research is needed and the
effect of other complementary crime control mechanisms need to be accounted for
(Braga & Weisburd, 2012).
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Parenting programs targeting child maltreatment
o



Women-centred interventions for women who are survivors of violence
o



A combination of strategies, including psychosocial support, advocacy and
counselling, and home visitation to provide women with resources and support to
reduce their future risk of violence, and to improve their physical and psychological
health and wellbeing. However of 22 evaluations only two randomised controlled
trials (RCTs) of psychosocial interventions with pregnant women showed a
significant reduction in violence, and only two programmes (advocacy and home
visitation) showed promising results for reduced victimisation (Ellsberg et al.,
2015).

High-level policy commitment and legislative reform
o



Systematic review of reviews (20 systematic reviews/meta-analyses and eight
comprehensive reviews) of parenting programs including home visitation for
preventing and reducing the risk of child maltreatment, including injury and
hospitalisations (Coore Desai, Reece, & Shakespeare-Pellington, 2017). There
was some inconsistency with some reviews concluding there was insufficient
evidence. More high quality studies with consistent outcome measures and longer
follow-up periods are required (Coore Desai et al., 2017).

An evaluation of the Violence against Women Act (VAWA), which commenced in
the US in 1994, reported significant reductions in sexual and aggravated assaults
in jurisdictions that received VAWA grants compared with jurisdictions that did not
receive VAWA grants (Ellsberg et al., 2015).

Interventions targeting IPV and sexual violence among adolescents
o

Systematic review identified school-based dating violence, parenting and
community-based interventions; however only 10 of 21 studies reported
behavioural outcomes, including experience and perpetration of violence, and no
studies reported injury outcomes (Lundgren & Amin, 2015).

Weak


School-based interventions
o



Advocacy interventions for women who have experienced IPV
o



Review of 17 studies, only two studies showed significant reductions in nonpartner sexual assault, among female college students in the US (Ellsberg et al.,
2015).

Systematic review of 13 randomised or quasi-randomised controlled trials of
moderate to low quality with inconsistent results; three studies showed no effect on
physical abuse for brief advocacy interventions, an antenatal study reported
reduced minor physical abuse, and a multi-component antenatal study reported a
greater likelihood of physical abuse ending immediately after advocacy (Rivas et
al., 2015). Low quality evidence from two trials of intensive advocacy reported
reduced severe physical abuse in women leaving a shelter at 24 months (Rivas et
al., 2015). A meta-analysis of four studies showed no effect of advocacy on sexual
abuse (Rivas et al., 2015).

Interventions targeting youth violence delivered in a health care setting
o

In a systematic review of 22 RCTs (n=12) and observational (n=10) studies, three
studies reported reduced injury recidivism; two studies did not report injury or
violence outcomes (Strong, Shipper, Downton, & Lane, 2016).

Insufficient or no evidence


Brief counselling and psychological interventions including psychotherapy and cognitivebehavioural therapy
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o



Interventions for perpetrators
o



In a systematic review of 10 RCTs, no studies measured preventative strategies or
reported injury outcomes (Kynoch, Wu, & Chang, 2011). The studies were of
limited quality and reported limited evidence for staff training, chemical and
mechanical restraint, with insufficient evidence to support the implementation of
interventions to prevent and manage patient aggression in acute care settings
(Kynoch et al., 2011).

Screening for IPV in health care settings
o



Systematic review of 10 RCTs (including quasi-randomised) reported insufficient
evidence of effectiveness for interventions aiming to reduce violence (physical,
sexual, and/or psychological) against pregnant women (Jahanfar, Janssen,
Howard, & Dowswell, 2013). Most of the included studies did not report outcomes
in terms of injury or episodes of violence, however one trial of a psychotherapy
intervention reported reduced IPV during pregnancy and after birth (Jahanfar et al.,
2013).

Strategies targeting aggressive behaviour in acute care settings
o



A review of 18 studies, showed inconclusive evidence in reduced perpetrator
recidivism, however most studies reviewed were based on court-mandated
treatment, with high drop-out rates and compare recidivism (measured as new
arrests, or partner reports of violence) among those completing the programme to
those who dropped out or never attended at all (Ellsberg et al., 2015).

Interventions for pregnant women
o



Only one of the 21 included studies showed reductions in injurious IPV among
women who use methadone taking part in a relapse prevention and relationship
safety group within a community setting. The remaining studies did not report
injury outcomes (Arroyo, Lundahl, Butters, Vanderloo, & Wood, 2017).

Systematic review of 13 low to moderate quality RCTs or quasi-RCTs reported no
evidence that screening reduced IPV and no injury outcomes were reported;
however only two studies measured women’s experience of violence (3-18 months
after screening) (O'Doherty et al., 2015).

Interventions targeting firearm use in IPV
o

Systematic review of 19 studies, of which 7 evaluated the impact of firearm
interventions and statutes in the US with inconsistent findings for significant
reduction in intimate partner homicide (Zeoli, Malinski, & Turchan, 2016). There
were substantial limitations due to variations in methods and the findings have
limited generalisability to Australia due to differences in legislation, thus these
results should be considered with caution.

Gaps in violence-related injury prevention evidence
Overall there is a lack of high-quality evidence and a need for studies with robust design that report
injury outcomes and have long-term follow-ups. In particular, there are gaps in evidence reporting
on interventions targeting violence-related injury outcomes among older people, which reflects the
lack of robust evidence more broadly around elder abuse and maltreatment. This relates to a lack
of insight into the prevalence and risk factors for elder abuse that can be targeted for effective
interventions. Similarly, there is a gap in evidence for effective interventions targeting child
maltreatment, and a need for standardised definitions, measures of injury outcomes and longer
follow-up periods.
From an equity perspective, there is a substantial lack of evidence for interventions that target
specific populations groups, particularly those who are likely to be at increased risk of violencerelated injury, including people with a disability, culturally and linguistically diverse people, the
LGTBIQ community, people who have been incarcerated and Aboriginal and Torres Strait Islander
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people. This is an issue of equity that reflects the social and structural determinants of health and
should inform investment in interventions targeted toward those who are at highest risk.

Household-related injury
Summary of the strength of evidence
There is scant evidence on the effectiveness of strategies to reduce injuries in the home. Only
three systematic reviews were found, and only two of these evaluated (Kendrick, Young, Mason‐
Jones, et al., 2012; S. Turner et al., 2011), the other examined barriers to safe home environments
(Smithson, Garside, & Pearson, 2011). The reviews noted a broad, heterogeneous set of
interventions (e.g. parent education and training, home visits, counselling during health and
wellness visits, hazard checklists) with a heterogeneous study population (children, all ages and
older people). One review highlighted that there are many barriers to safe home environments,
including availability of affordable safety products for those in lower socio-economic groups,
participant concerns about strangers entering homes and assessing parenting responsibilities).
Very few studies could be combined into meta-analyses, and those that could, indicated no
difference between the intervention and control groups when training and educational strategies
were the primary focus.
Little to no impact


Parent education and training, home visits by health professionals (children).
o



A review of interventions predominantly targeting people of low socio-economic
means, included 22 studies. Meta-analysis on 10 studies suggested a positive
impact on reducing the risk of childhood injuries, however when this was limited to
3 studies without indications of bias, the difference between groups was not
significant (Kendrick et al., 2013). Another review found that of nine studies
examining programs addressing children’s injuries in the home, five showed
reductions in home hazards, but none demonstrated a reduction in injuries (S.
Turner et al., 2011).

Multi-factorial interventions (older adults)
o

A review which included 19 RCTs on interventions targeting older people, found no
significant effect on falls. Meta-analysis of 2 studies which assessed hazard
assessment and modification, combined with medication review, heath/ bone
assessment, exercise program, did not reduce risk of falling (S. Turner et al.,
2011).

Gaps in household safety evidence
The major gap in this area is comparable quality studies on specific interventions that can be
combined into meta-analyses.
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Mental health disorders related to injury
Summary of the strength of evidence
Review articles in this section assess the effectiveness of interventions aimed at preventing mental
health disorders such as Post Traumatic Stress Disorder (PTSD) that can occur following an injury.
Two reviews are included here. One assesses psychosocial interventions to prevent mental
disability following a traumatic physical injury (De Silva et al., 2009) and the other assesses
interventions aimed at reducing psychological harm among children and adolescents who have
experienced a traumatic event (Wethington et al., 2008). Included studies assessed psychological
consequences such as PTSD, anxiety and depressive disorders and episodes of disruptive
behaviour.
The quality of reviews is mixed with it being unclear if included trials were randomised controlled
trials or trials with a non-randomised control group.
Promising


Individual and group cognitive–behavioural therapy were significantly associated with
decreasing psychological harm among symptomatic children and adolescents exposed to
trauma (Wethington et al., 2008).

Weak


There is no evidence of a protective effect of brief psychological therapy or educational
booklets on preventing psychological disability following traumatic physical injury (De Silva
et al., 2009)



There is insufficient evidence of the effectiveness of play therapy, art therapy,
pharmacological therapy, psychodynamic therapy or psychological debriefing in reducing
psychological disorders following traumatic events (Wethington et al., 2008).

Gaps in prevention of mental health disorders related to injury
Economic evaluations of interventions are lacking. Although the authors of one review reported no
studies examined the cost effectiveness of interventions targeting prevention of psychological harm
following traumatic events among children and adolescents, they did note that studies have
reported the cost-effectiveness of CBT for children and adolescents with depression. The authors
suggest that CBT may, have the potential of also being cost-effective among children and
adolescents following a traumatic event given the strong association between PTSD and
depressive disorders.
Systematic reviews assessing the effectiveness of interventions targeting parents’ mental health
following their child experiencing a traumatic injury are also needed.
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Poisoning
Unintentional poisoning
Summary of the strength of evidence
Review articles in this section were identified through two separate searches (unintentional
poisoning and, other poisoning and overdose). The first search examined reviews relating to
poisoning among children up to the age of 19 (four studies), with three of these examining
household interventions. The quality of evidence is mixed, however, overall the studies reviewed
were moderate quality due to consistency and strength of evidence.
Three of the four included reviews stated country level information on the study setting. The
majority of studies (34 out of 36) occurred in high income countries with most based in the USA.
There was limited sub-group analyses by socio-economic group or ethnicity within reviews so
generalisability and feasibility of implementation and effectiveness in population groups who
experience health inequities is unclear. There were no reviews or primary robust studies that
specifically addressed poisoning in Aboriginal and Torres Strait Islander children and adolescents.
There is a lack of evidence that home safety interventions reduce the rate of poisoning, however
the evidence found that interventions were more likely to result in safe storage of medicine
or cleaning products, possession of ipecac, and access to poison information (Kendrick et al.,
2008; Kendrick, Young, Mason-Jones, et al., 2012).

Moderate


Provision of safety equipment (either free or subsided) with education showed greater
effect in improving safety practices than interventions that involved education alone
(Kendrick et al., 2008).



Home safety interventions are associated with increased safe storage of medicine (13
studies) and cleaning products. These interventions were more effective when storage
locks were provided (compared to education only) (Kendrick, Young, Mason-Jones, et al.,
2012).



Studies examining poisoning interventions for children and families found interventions
were more likely to reduce poisoning if conducted in the home compared to clinical
setting (Kendrick et al., 2008; Kendrick, Young, Mason-Jones, et al., 2012).



Interventions that focused on the use of syrup of ipecac, which is a substance to induce
vomiting after suspected poisoning (through both education and/or provision of syrup) were
associated with increased possession of the substance (10 studies). Interventions that
provided syrup of ipecac or were home based had larger effect sizes compared to no
provision of ipecac or occurred in clinical based studies. Large effect size was noted over
longer follow up periods (Kendrick, Young, Mason-Jones, et al., 2012).



Interventions that contained information for poison control numbers, including through
information stickers or education, were more likely to have the poison number accessible
compared to control groups (9 studies) (Kendrick, Young, Mason-Jones, et al., 2012).

Promising


Overall, home safety interventions were not effective in increasing safe storage of poisons
- keeping poisons out of reach of children (5 studies). However, studies where participants
were provided with locks had larger effects compared to education only interventions.
Larger effects were also seen for programs delivered in homes or communities (compared
to clinical setting) (Kendrick, Young, Mason-Jones, et al., 2012).
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There were mixed findings on the effectiveness of community based, targeted education
and mass media. The largest effects were seen in one study that distributed child resistant
closures (20,000) across one geographic area alongside education messaging reporting a
47% reduction in incidence of paraffin ingestion compared to control (Nixon, Spinks,
Turner, & McClure, 2004).

Other poisoning and overdose
Summary of the strength of evidence
The review of articles specific to other poisoning and overdose, identified seven studies. There was
a gap in high quality reviews for this injury area. Review articles did not provide adequate
information on study quality and risk of bias and/or indicated poor study quality and a high risk of
bias.
All overdose reviews were interventions specific to opioid overdose or management. Only one
review specifically focused on low- and middle-income countries. There were no reviews or primary
robust studies that specifically addressed overdose in Aboriginal and Torres Strait Islander
communities or children and adolescents.

Promising


Low quality evidence, suggest the use of agonist therapies to reduce opioid use and to
retain patients in treatment.
o

Methadone maintenance best practice;

o

Findings also indicate efficacy of combined buprenorphine/ naloxone in addition to
evidence for safety and tolerability in multiple populations (youth and prescription
opioid– dependent individuals);

o

Buprenorphine monotherapy was effective in pregnant women (Connery, 2015).



Overall, research supports the effectiveness of take-home naloxone programs (distributed
naloxone kits and corresponding education of overdose recognition) in preventing fatal
opioid overdose in people who abuse opioids. Recommendation is for a practice change to
make kits more available for implementation (Chimbar & Moleta, 2018).



Reducing risk of methadone overdose in a clinical setting:
o

During induction: 1) educate patient and family and obtain consent, estimate
tolerance, calculate initial dose, monitor patient response, avoid vomited doses,
avoid overdose;

o

Early stabilisation (weeks 3 and 4): adjust the dose;

o

Late stabilisation (weeks 5+): adjust does as needed (Baxter et al., 2013).



Further investigation is needed on the cost effectiveness of population level
implementation of take-home naloxone programs (distributed naloxone kits and
corresponding education of overdose recognition) (Chimbar & Moleta, 2018).



Other settings for distribution of naloxone include outpatient settings such as pharmacy,
kits from paramedics to patients and peers after overdose events and ED based naloxone
for high-risk patients (Mitchell & Higgins, 2016).



Wide variation across programs for naltrexone maintenance treatment versus placebo or
other treatments in preventing relapse in opioid addiction after detox in low- and middleincome countries, however little difference between those using buprenorphine versus
methadone. Average retention for both buprenorphine (48.3%) and methadone (56.6%)
after 12 months of treatment (Minozzi et al. 2011).
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Barriers to naloxone access that should be addressed in interventions include: stigma
around users, prescriber unawareness and inaction (lack of education), laws that prevent
over the counter access, political opposition (Mitchell & Higgins, 2016).



Individuals who use opioid for pain treatment (compared to illicit users) were more
receptive to education messages (Mitchell & Higgins, 2016).



Some evidence that naloxone distribution is cost-effective (Chimbar & Moleta, 2018;
Mitchell & Higgins, 2016).



Early evidence suggests favourable outcomes for extended-release naltrexone. It is not
subject to misuse and does not present a risk of overdose on its own (Connery, 2015).

Little to no impact


Naltrexone is a medication used to prevent opioid relapse and for the stabilisation/
maintenance treatment of opioid use disorder. However, use of oral naltrexone has been
associated with poor adherence and increased mortality rates (Connery, 2015).

Recommended guidelines for practice
One study that examined guidelines on the use of opioids for chronic pain recommended that
clinicians: 1) avoid doses greater than 90 to 200 mg of morphine equivalents per day, 2) have
additional knowledge to prescribe methadone, 3) recognise risks of fentanyl patches, 4) titrate
cautiously, and 5) reduce doses by at least 25% to 50% when switching opioids.
Guidelines also agree that opioid risk assessment tools, written treatment agreements, and urine
drug testing can mitigate risks (Nuckols et al., 2014).
Pill testing
Pill testing in Australia is an area of injury prevention that is gaining acceptance. In April 2019, the
ACT government conducted the second Australian trial of a pill testing service as part of a broader
harm reduction approach (the first trial was conducted one year previously at the same festival)
(ACT Government, 2019). Within Australia, there have been arguments both supporting and
opposing this approach (Parliament of Australia, 2018). However, in the current review, the authors
identified no systematic reviews relating to pill testing, suggesting that there is gap in research that
examines this harm reduction approach.
The following presents a short summary of four recent Australian based drug prevention (including
pill testing) research articles. The articles report on three strategies for drug detection, prevention
and/or harm reduction; 1) police presence (Hughes, Moxham-Hall, Ritter, Weatherburn, &
MacCoun, 2017), 2) drug detection dogs (Grigg, Barratt, & Lenton, 2018; Hughes et al., 2017), and,
3) pill testing or drug checking (Barratt, Bruno, Ezard, & Ritter, 2017; Groves, 2018).
The two studies that examined police presence and drug detection dogs at Australian music
festivals identified that that these measures may play a role in deterring drug use. However both
studies found that these interventions may also encourage unsafe practices to avoid drug detection
(including buying drugs within festival grounds rather than bringing their own, or ‘panic
consumption’ of drugs to avoid detection) (Grigg et al., 2018; Hughes et al., 2017).
In a survey of 851 Australians who reported 1) using drugs and 2) attending licensed venues past
midnight and/or festivals within the previous year, the majority (94%) stated they would use a drug‐
checking service at festivals or clubs (Barratt et al., 2017). Two-fifths said they would wait an hour
for this service and 93% said they would pay up to $5, with 68% stating they would pay up to $10
per test. However, 94% said they would not use the service if there were a chance they would be
arrested (Barratt et al., 2017). Groves (2018) recommended the integration of pill testing into
Australia’s drug harm minimisation strategy.
This area of drug harm prevention requires additional research.
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Gaps in unintentional poisoning and, other poisoning and overdose prevention
evidence
Overall, there is a lack of evidence on the cost-benefit associated with the provision of home
modification equipment and the prevention of poisoning. High quality research is needed on the
effectiveness of take-home naloxone programs and methadone, including cost effectiveness and
feasibility in the Australian healthcare context. The overdose reviews identified in this report
focused on opioid overdose, therefore further research is required that examines interventions
across other drug areas.
There is also a gap in evidence on interventions for specific population groups (e.g. Aboriginal and
Torres Strait Islander people). Additionally, there is a gap in evidence reporting on issues relating
to equity; socio-economic status of individuals involved in the studies (or reported in the
reviews) are not reported nor do they routinely report on hospital location (for example urban
versus regional settings).
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Road traffic injury
Summary of the strength of evidence
Across all sub-topics within road traffic injury, 23 reviews were identified. The focus of the findings
from these reviews broadly covered engineering and behaviour change approaches. Legislation is
a relevant area of focus, however, overlaps considerably with engineering and behaviour change,
so it is not considered separately in this report. Although there were some studies that covered
more than one area, the topics below were covered by one or more reviews. In some instances,
these topics were a sub-set of the topics covered in a single review.
There is a considerable body of evidence on numerous road traffic injury prevention topics, but this
report is limited to systematic or comprehensive reviews of the evidence, which limits the number
of intervention types included. These reviews tend to focus on singular road or vehicle safety
features, or on interventions to address human factors associated with errors in road user
behaviour. Each strategy may represent a component of a more comprehensive “Safe System”
approach. This approach has been the guiding principle of the UN’s decade of Action (2011 to
2020) on road safety (Larsson P & Tingvall C, 2013) and seeks to achieve transport systems that
protect the road user from exposure to harmful levels of energy in addition to reducing the risk of
road user behavioural error. A safe system approach has been successfully implemented in the
road safety area by 53 countries which have achieved the greatest reductions in road fatality rates
in the world in the past 20 years (Filtness, 2016).

Moderate to Strong


Red light cameras
o



Speed cameras
o



Sixty-one observational studies included in a systematic review consistently
pointed toward motorcycle helmets reducing the risk of death and head injury
among riders who crashed. The studies, however, did not collectively allow for
conclusions about the relative effectiveness of different helmet types on risk or
type of injury (Liu et al., 2008).

Graduated Driver’s License (GDL)
o



Two systematic reviews which included 35 and 14 studies, respectively, of low to
moderate quality found a reduction in injuries and fatalities (from approximately 850%) and crashes, in areas where speed cameras were introduced. Both reviews
reported consistency of the findings across all studies, although higher quality
studies are still needed (Pilkington & Kinra, 2005).

Motorcycle helmets
o



Red light cameras reduce the rate of casualty crashes. This evidence is based on
five moderately well conducted studies, the strongest of which found a 30%
reduction linked with the introduction of red-light cameras (Aeron‐Thomas &
Hess, 2005).

A systematic review of evaluations of interventions to reduce injuries among young
people, identified five studies which, when combined in a meta-analysis, found a
significant decrease (19%) in road crashes (Salam et al., 2016).

Child restraints
o

Appropriate use of child restraints
A Medline review found 41 studies examined the effectiveness of child restraints in
reduction of mortality or injuries of children involved in motor vehicle crashes. Of
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these, 24 showed an association with a reduction in injuries and 12 showed an
association with a reduction in mortality (Barraco et al., 2010). Premature
graduation of children aged 2-5 years from child car restraint to seatbelts was
associated with a 2.5-fold increase in risk of injury.
o

Legislation of child restraints
A Medline review that identified 14 studies examining the impact of legislation on
increasing compliance with child restraints found six studies of variable quality,
showing a positive association, in mortality or injuries (10% to 50% reduction)
(Barraco et al., 2010).

o

Community-based programs to promote motor vehicle restraint use by children
A comprehensive review of the literature provided some evidence (3 of 8 studies
included showed considerable impact) of the effectiveness of community-based
programs to promote car restraint use and/or reducing motor vehicle occupant
injury. There were noted limitations in the evaluation methodologies of the included
studies (Cathy Turner, McClure, Nixon, & Spinks, 2005). A meta-analysis of five
high quality studies identified a positive impact of incentive education either on its
own or combined with incentives and give-aways significantly reduced the risk of
fatalities or injuries in children or increased use of restraints (Ehiri et al., 2006).
Another systematic review supported the findings that give-aways or subsidised
costs of child restraints saw an increase in their use (S. B. Williams et al., 2007).

o

Rear seat position for children up to 12 years
Seven studies of low to moderate quality, part of a Medline review, reported a 4070% reduction in risk of injury to children aged up to 12 years of age seated in the
rear seat at the time of crash (Barraco et al., 2010).

Promising


30 km/hour zones and limits
o



Street lighting
o





One systematic review included 17 studies, 15 of which were used in a metaanalysis, concluded that street lighting appears to reduce crashes and injuries, but
the level of bias in most studies was high (Beyer & Ker, 2009).

Point to point cameras:
o



30 km/hour zones and limits are effective in reducing accidents and injuries. This
measure has also been found to reduce traffic speed (Cairns, Warren, Garthwaite,
Greig, & Bambra, 2014).

Consistency of the findings is encouraging, however methodological limitations of
studies conducted to date highlights the need for more scientifically rigorous
research (Soole, Watson, & Fleiter, 2013).

Cyclist Helmet Use
o

Some evidence that helmet use was associated with safer cycling behaviour
(Esmaeilikia, Radun, Grzebieta, & Olivier, 2019).

o

Helmet use is associated with an odds reduction of 51% for head injury, 69% for
serious head injury, 33% for face injury and particularly greater reduction for fatal
head injury (65%) (Olivier & Creighton, 2016).

Increased police patrolling to reduce alcohol impaired driving
o

One systematic review, which included 32 studies (one RCT and 22 others with
control groups) reported that only 5 studies reported reductions in injuries and in
fatalities in the intervention groups, only one of each was statistically significant.
12/12 studies with control groups found a reduction in crashes, but some were not
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statistically significant. On the whole, studies were of low quality or lacking
information to assess quality (Goss et al., 2008).


Environmental modifications to address fatigue
o



Urban planning and child pedestrian injury
o



Traffic calming (e.g. roundabouts and speed bumps) around playgrounds, parks
and open spaces were found to be associated with fewer pedestrian injuries. A
review of thirty-five studies reported increased injuries were associated with higher
density areas, with more pedestrian crossings and greater mixed land use –
however the number of people on the roads was generally not controlled for
(Rothman, Buliung, Macarthur, To, & Howard, 2014).

Pedestrian
o



One of the few findings from a systematic review examining a multitude of
approaches addressing fatigued and drowsy driving (Hashemi Nazari, Moradi, &
Rahmani, 2017) suggested that a reduction in fatigue related lane departure was
associated with rumble strips, V-shaped lines (chevrons) and variable road signs.
However, this was limited to evidence from just one well-designed study. The
same review reported two studies that found drowsiness detection and warning
systems also showed promise.

A meta-analysis supports speed limits of 30–40 km/h for high pedestrian active
areas. Speed limits of 30-40 km/hr are commonly used by best practice countries
that have the lowest road fatality rates and that practice a Safe System Approach
to road safety (Hussain, Feng, Grzebieta, Brijs, & Olivier, 2019).

Motor vehicle, other
o

Most significant predictors of good safety outcomes in safety management for
heavy vehicle transport were safety fatigue training, top management commitment,
the use of SMS assessment, actions matching espoused values, use of accident
data for prevention purposes, perceived safety relevance to the job (p 0.002)
(Mooren et al. 2014).

Weak


Booster seats for children up to 8 years of age
o

Evidence is mixed regarding the effectiveness of booster seats compared to
seatbelts alone for children aged 4-8 years. A systematic review in 2010 concluded
that booster seats were associated with a significant reduction in the risk of injury
(Barraco et al., 2010). A more recent review and meta-analysis did not find a
benefit of booster seats over seatbelts alone, but many of the studies included lowback boosters which are known to be less effective in laboratory trials and rarely
used in Australia (there is evidence from lab trials and expert opinion that highback boosters are effective) (Asbridge, Ogilvie, Wilson, & Hayden, 2018).

Insufficient or no evidence


Visibility aids for pedestrians and cyclists
o



School-based education to increase seatbelt use
o



No evidence available. A systematic review was conducted on interventions to
increase the visibility of pedestrians and cyclists to reduce injuries and fatalities.
No RCTs or before/after trials were identified (I. Kwan & Mapstone, 2006)

Within a broader systematic review of strategies to reduce injuries among
adolescents, three studies were identified that addressed change in seatbelt use
following school-based education. These studies, of limited quality, found a nonsignificant impact (Salam et al., 2016)

Cycling infrastructure
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o



Motorcycle rider training
o



A systematic review of 21 studies (20 before/after trials on one interrupted time
series study) reported that there was no evidence that cycle lanes, conversion of
intersections to roundabouts (which may increase the risk of collision for cyclists),
and other infrastructural changes reduce the rate of collisions. Study quality was
assessed to be low or very low (Mulvaney et al., 2015)

A systematic review of 23 studies, most of which were of poor quality, noted that
there were inconsistent findings across the studies and authors were unable to
draw any conclusions about the effectiveness of rider training on crash, injury, or
offence rates (Kardamanidis, Martiniuk, Ivers, Stevenson, & Thistlethwaite, 2010)

Bus and rapid transit systems
o

Only one review (Vecino-Ortiz & Hyder, 2015) was identified on this topic, and it
was descriptive only and included 4 low quality studies. The heterogeneity of
context in which bus and rapid transit systems were examined together with low
quality studies, means there is insufficient evidence to comment on their impact on
road traffic injuries.

Older adults


Vision screening
o



No evidence available. A systematic review was conducted on vision screening
interventions for older drivers to prevent road traffic injuries and fatalities. No RCTs
or before/after trials were identified (Desapriya et al., 2014).

Driving assessment
o

No evidence available. A systematic review was conducted on the effectiveness of
driving assessment in crash reduction, driving cessation and impact on transport
mobility of older people with dementia. No RCTs on prospective evaluation were
identified (Martin, Marottoli, & O'Neill, 2013).

Gaps in road traffic injury prevention evidence
Overall, there is a lack of systematic reviews on the prevention of road traffic injuries among
disadvantaged population groups, in relation to countermeasures for work-related road crashes or
those involving older people.
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Sport injury
This review considered the literature on sport injury across multiple sports and broadly covers the
following injury types:


Concussion and head injury;



Lower limb injury;



Other acute injury.

Summary of the strength of evidence
Across these areas, 35 reviews were identified that report on the effectiveness of interventions
targeting prevention of sport-related injury. The quality of reviews varied greatly from metaanalyses of well conducted randomised controlled trials to narrative syntheses. Variations in the
interventions assessed and in the clarity of the description of interventions of included trials
coupled with the diversity of outcome measures lead to several inconclusive findings.

Concussion
Moderate to strong


Wearing a helmet is protective when skiing - studies found reduced risk of head injury in
helmet wearers (Benson, Hamilton, Meeuwisse, McCrory, & Dvorak, 2009). Based on the
evidence from another review, authors recommend that all recreational skiers and
snowboarders wear helmets (Haider, Saleem, Bilaniuk, Barraco, & Eastern Association for
the Surgery of Trauma Injury ControlViolence Prevention, 2012).



Policy and rule changes such as sideline concussion checks are more likely to be effective
when they are enforced (Cusimano et al., 2008; Emery et al., 2017).

Promising


Education such as concussion management coupled with enforcement report beneficial
effects (Cusimano et al., 2008).

Weak


Evidence is inconsistent for the use of head gear. One rugby study reported a protective
effect, and three found no effect on concussion risk (Emery et al., 2017).



Education as a sole intervention; tackle training (McIntosh & McCrory, 2005).



Mouthguards – one review reported six of eight included studies showed a protective effect
but no statistically significant results (Emery et al., 2017).



Face shields - mixed study findings. Face shields provide protective effect for dental, facial
and eye injury. No difference between concussion rates and different types of facial
protection (Benson et al., 2009).

Lower limb injury
Moderate - strong


Custom-made foot orthoses are associated with reduced risk of stress fractures (Bonanno,
Landorf, Munteanu, Murley, & Menz, 2017).



Proprioception / balance training were associated with a reduction in ankle injury
(Hubscher et al., 2010).
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Training program with a greater emphasis and duration of static stretching was associated
with reduction in anterior cruciate ligament tendon (ACL) ruptures (Taylor, Waxman,
Richter, & Shultz, 2015).

Promising


Active exercise program including core stability, balance plyometric, strength and running
(groin injuries – football) were associated with reduction in overall lower limb injury,
including hamstring, hip/groin, knee and ankle injuries (Thorborg et al., 2017).

Weak


Prefabricated orthoses - pooled data indicated that the intervention was not effective at
preventing overall injury (Bonanno et al., 2017).



Strengthening hamstring muscle group versus control, pooled data from three studies
indicated no statistically significant difference. However, two thirds of study participants
were selected due to high risk of hamstring injury or had had a previous hamstring injury
(Goldman & Jones, 2010).



Prophylactic brace on ACL injury. There is inconsistent evidence on knee braces. Authors
reported possible evidence that braces may increase risk of injury and concluded more
evidence was required (Pietrosimone, Grindstaff, Linens, Uczekaj, & Hertel, 2008).

Little to no impact


Training component where 69% of programs included strength, explosive and agility training.
Balance (54%) and static stretching (23%) were also included in programs. ACL injury risk
increased as duration of balance training increased (Taylor et al., 2015).

Other injuries


Both acute injuries and overuse injuries can be reduced by physical activity programmes
(Lauersen, Bertelsen, & Andersen, 2014).

Gaps in sport-related injury prevention
There are three clear gaps in the evidence presented above. These include implementation
research, population-specific research and economic evaluations.
Touching on implementation research and recognising the need to better understand the factors
and processes related to translating effective sport injury prevention interventions into practice
(Hanson, Allegrante, Sleet, & Finch, 2014) identify three key gaps. The first is the efficacy to
effectiveness gap which highlights the need to better understand the translation of research into
policy and practice in the sporting context using innovative research methods. The second is the
research to practice gap, particularly noting a gap in knowledge of institutional maintenance of
effective sporting injury prevention strategies. The third gap is the injury prevention to safety
promotion gap, which cuts across the need to better understand how to incorporate public policy
into the implementation of sport injury prevention (Hanson et al., 2014).
Further, evidence of effective interventions targeting key populations is needed. Of particular note,
increasingly females are participating in contact sports yet few studies exist that examine effective
injury prevention strategies that target injuries associated with contact sport among women.
Finally, economic evaluations are lacking across sport injury prevention studies and are needed to
better inform decisions on upscale of sport-related injury prevention.
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Suicide and self-harm
Summary of the strength of evidence
There were 33 reviews identified across suicide and self-harm interventions. Where crossover of
original studies between reviews was significant, then the more recent, comprehensive reviews
were included here to avoid over-representation of single studies. This resulted in 14 reviews being
included.
The focus of the findings from the included reviews broadly covered:


School based interventions - targeting students, parents and teachers. Examples
include such programs as the Signs of Suicide and Good Behaviour Game
programs, gatekeeper training (to help people identify signs of suicidal risk and
behaviour) and skills development. In the Signs of Suicide program, suicide is
promoted as being related to mental illness and includes awareness, education
and screening, and Good Behaviour Game aims to create a supportive classroom
environment by helping children develop intrinsic self-regulation through
rewarding teams that meet good behaviours;



Interventions restricting access to means – such as barriers at known jump spots
and control of access to analgesics through package size reductions;



Responsible media reporting to avoid ‘copycat’ suicide attempts;



Use of technology such as the internet or mobile apps to deliver interventions;



Interventions targeting population groups (such as young people, Aboriginal and
Torres Strait Islander people, and people who have a history of suicide attempts).

The quality of reviews included here was mixed as was the quality of the original studies included
within the reviews. The reviews’ AMSTAR ratings ranged from 36% of the maximum score to 82%
(a well conducted systematic review), with the majority of reviews rating approximately 60%.
Further, the quality of included original articles across the reviews was generally low with few
rigorously conducted RCTs and limited information provided to assess bias. Authors reported high
levels of heterogeneity of study design (RCTs, controlled trials, pre-post studies with no control
comparison group), participants, types of intervention and mode of delivery and a range of outcome
measures (suicide deaths, suicide attempts, suicide ideation, suicide related behaviours (SRB),
suicide knowledge and help seeking behaviours) and varying follow-up periods (one week to 15
years) making meta-analyses rare in these reviews. Several interventions are flagged as promising
with a lack of robust evaluation, however, despite the methodological drawbacks, there is sufficient
meta-analytic evidence in some instances to identify interventions with moderate to strong levels of
evidence.
Moderate


Screening for suicide
o



Screening for suicide risk is often included in program components and
intervention evaluations, therefore it is relevant that suicide screening itself be
assessed for potential negative impact on suicide. One review of thirteen studies
reported screening involved no risk of increased suicide ideation, no increase in
psychological distress and no negative impact among high-risk groups (Decou &
Schumann, 2018).

Means restriction, encouraging help-seeking and increasing likelihood of third party
interventions at suicide hotspots.
o

Two reviews reported effectiveness of strategies targeting suicide ‘hotspots’.(Cox
et al., 2013; Pirkis J. et al., 2015). Suicide hotspots have been likened to a disease
contagion where word of mouth and impact of media can contribute to creating a
site’s reputation as a suicide ‘hotspot’. However, there is no agreement about the

Page | 78

National Injury Prevention – Draft Literature Review

number of deaths that would have to occur in order for a site to be classified as a
hotspot. (Cox et al., 2013);
o

Studies (22 studies reporting on 18 different programs) evaluated the following
interventions: restriction to means; encouragement of help seeking; increasing
likelihood of intervention by a 3rd party; and encouragement of responsible media
reporting. Of the 18 included programs, 13 evaluated a single intervention and the
remainder evaluated a combination of two or more interventions. Following metaanalyses, authors concluded that restricting access to means, encouraging helpseeking, and increasing the likelihood of intervention by a third party can reduce
deaths by suicide at suicide hotspots (Pirkis J. et al., 2015);

o

The most promising results were found where a combination of interventions are
employed (Cox et al., 2013; Pirkis J. et al., 2015);

o

Zalsman et al’s (2016) systematic review concluded that means restriction showed
moderate to strong success in suicide prevention.

Promising


Strengthening health and social systems
o





School-based initiatives
o

One review of reviews examined the effectiveness of school-based interventions
targeting youth suicide and concluded that no school-based program has been
shown to reduce the rate of suicide. However there was some evidence indicating
reduction in suicide related behaviours (Bennett et al., 2015);

o

Another review investigated five types of school-based interventions: awareness
and education, screening, gatekeeper, peer leadership and skills training. Of
those interventions, gatekeeper programs, screening and awareness and
education programs showed improvements in knowledge but no change in mental
health service use (Katz et al., 2013);

o

Trained peer leader programs were reported to increase knowledge and lead to
behavioural change, and skills training increased protective behaviours. The
authors concluded with a strong recommendation that the Good Behaviour Game
(reported to be associated with a reduction of suicide attempts by 30% in a 15 year
follow-up by creating an environment of mutual support) should be broadly
implemented in schools (Katz et al., 2013).

Suicide prevention targeting suicide clusters
o



One systematic review of reviews reported 12 reviews examined the impact of
health and social system responses to reduce suicidal related behaviour among
young people with a previous suicide attempt and who sought care. Bennet el al.,
(2015) reported mixed results across the included reviews. They found one review
concluded training primary care physicians to treat depression reduced suicide
attempts by more than 50% versus 18% in a control group. Bennet el al., also
reported another included review found Emergency Department interventions
coupled with post-discharge follow-up reduced death by suicide and suicidal
related behaviour-related hospitalisations however no effect size was provided
(Bennett et al., 2015).

Interventions targeting youth suicide clusters incorporated six main approaches:
community response plan, education/psychological debriefing, counselling,
screening, responsible media reporting, promotion of health recovery by providing
information to young people after a suicide and encouraging young people to talk
about their own risk, have all shown promise but there is no strong, definitive
evidence.

Cognitive Behavioural Therapy and Dialectical Behaviour Therapy
o

Reported promising when coupled with problem solving therapy and intensive
patient outreach (Zalsman et al., 2016).
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Interventions using media campaigns increase suicide knowledge
o

Media campaigns are increasingly used in injury prevention programs particularly
those targeting mental health, including suicide prevention. Two systematic
reviews were identified that examined the effectiveness of mass media campaigns
in suicide prevention, with promising results (limited due to diverse outcomes,
study designs) (Pirkis J. et al., 2017; Torok, Calear, Shand, & Christensen, 2017);

o

Of the 21 studies in Pirkis et al’s (2019) review the authors noted diversity across
outcome measures (awareness of available services, knowledge of risk factors,
contact with key services). Studies evaluating the campaign using a comparison
group reported beneficial impact with regards to: adaptive attitudes, knowledge of
suicide and reported likelihood of using a helpline. Greater impact was reported in
knowledge and attitudes about suicide rather than behaviour (such as calls to a
helpline). One study reported greater effect if the message was delivered by a
perceived peer rather than a celebrity. Authors of the review stressed the
importance of “getting the message right” when developing media campaigns and
suggested that further evidence was required to better understand the impact of
different messages (including both content and delivery);

o

In Torok et al’s review of 13 studies (reporting on twelve programs), seven
reported on suicide behaviours (attempts, deaths or ideation), the remainder
reported on “literacy” (which included knowledge, health seeking intentions and
perceived stigma (n=5)) or both behaviour and “literacy” (n=2). Core messages of
the campaigns of the included studies were also recorded (Torok et al., 2017);

o

Both reviews reported increased impact if a mass media campaign is included as
part of a suite of interventions (Pirkis et al., 2019; Torok et al., 2017).

Weak


Effect of media campaigns to reduce suicidal behaviours
o

Mixed impact of media campaigns on suicide behaviours (Torok et al., 2017) but
have been shown to increase calls to helplines (Zalsman et al., 2016).

Insufficient or no evidence


Gatekeeper training targeting young people with a history of suicide attempts who do not
seek care
o



Mobile apps
o



A review of reviews reported three reviews assessed strengthening health and
social systems to target young people with a history of suicide attempts but who do
not seek help. Overall, the review concluded there was a lack of evidence of
effective interventions targeting this group and guardedly recommended
gatekeeper training and post-vention interventions coupled with rigorous
evaluations (Bennett et al., 2015).

Only one review examined the effectiveness of mobile apps in suicide prevention
(Grist, Porter, & Stallard, 2017). Evidence is lacking in efficacy of use of mobile
apps. Although use of mobile apps is increasingly incorporated into health care
and injury prevention, the evidence is insufficient on their effectiveness or efficacy
in suicide prevention.

Internet delivered suicide prevention interventions
o

One study evaluated the incorporation of the internet as a medium for suicide
prevention and reported 1/15 included studies had used an RCT to assess impact
on suicide ideation. One study evaluated an open-access website with an online
support group (or email support), moderated by trained personnel with core
components targeting strategies that were behaviour focused and emotion-led
(based on cognitive behaviour therapy across six modules). The study reported
significant results, however, all other papers were essentially process evaluations.
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The authors concluded that the effectiveness of the internet to deliver suicide
prevention programs lacked robust evaluation (Jacob, Scourfield, & Evans, 2014).


Helplines (telephone and online services)
o

Studies have focused on process evaluation and acceptability of users, there is
little evidence on suicide prevention (Zalsman et al., 2016).

Aboriginal and Torres Strait Islander people
Although one review of reviews specifically sought reviews that had focused on working with
Indigenous young people, no such review was identified. The authors recognised the need for
community-led and community-based suicide prevention initiatives, taking the unique context of
each community into consideration alongside consideration of the current knowledge of suicide
prevention programs more broadly (Bennett et al., 2015).
Three reviews reported on suicide prevention in Indigenous people, yielding low-moderate certainty
of effectiveness of programs (Clifford, Doran, & Tsey, 2013; Harlow, Bohanna, & Clough, 2014;
Redvers et al., 2015). One scoping review examined suicide prevention programs targeting
Indigenous youth globally (Redvers et al., 2015). Of the 19 included studies, fewer than half
(seven) reported any evaluation in detail. Overall, there is insufficient evidence across Australia,
New Zealand, US and Canada about proven intervention strategies for suicide prevention among
Indigenous populations, due to a lack of methodological quality of studies and findings.
Harlow et al’s (2014) review of 11 studies across nine programs, two of which were based in
Australia and the remainder in North America, reported on the level of Indigenous people’s
involvement in both the program development and delivery. Most studies assessed multi-pronged
approaches and used participatory action research methods with positive results (Harlow et al.,
2014).
In Harlow’s review (2014) the strongest study/evaluation was Zuni Life Skills, Ellluam Tungiinum
program based in New Zealand. It included community integrated approaches and youth
involvement in both development and delivery. The entire community participated in cultural
intervention activities with the focus of the program being primarily on life skills/peer support/peer
training and problem solving. A key recommendation is that programs targeting youth suicide have
significant involvement of both youth and community.
Redvers et al. (2015) provided recommendations for programs targeting suicide prevention among
Indigenous people which included: adapting the program to the local need, integrating different
ways of delivering messages including digital storytelling, partnership with decision makers (local
Elders and leaders and service providers), community control, Indigenous and western knowledge
mix and reciprocal knowledge exchange and taking into account gender difference (Redvers et al.,
2015).

Gaps in suicide prevention evidence
Testing of different media (such as mobile apps) to deliver suicide prevention programs is required.
Factors that should be considered in a systematic way include: the different types of apps
available, target audience, theoretical underpinning (is the content evidence-based?) and
interactivity with individuals and other support.
Use of media campaigns, although promising, should be done with care to ensure the messaging is
as intended. As media campaigns had greater impact on knowledge and attitudes rather than
reported changes in behaviour, the role of media could be inclusion in multi-faceted programs
supported by theories of behaviour change.
More broadly, a combination of interventions is more likely to be effective than single interventions.
Clear, consistent reporting and recording of existing programs will help build the body of knowledge
and strength of evidence to better target suicide prevention, particularly among high-risk population
groups.
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The strength of evidence was low to moderate for effective strategies targeting Aboriginal and
Torres Strait Islander peoples who are disproportionately affected by suicide related behaviours.
This is therefore a high priority for working in partnership with Aboriginal and Torres Strait Islander
people and organisations to develop, trial and rigorously evaluate suicide prevention programs.
More focus is needed to focus on young people with a history of attempted suicide who do not
seek care.
Finally, there is an overall lack of evidence in rigorous evaluation of interventions targeting suicide
prevention, highlighting the need to allow for and plan appropriate effectiveness studies.

Workplace and farm injury
This review considered the literature on workplace injury across six key themes identified in the
literature review:


Preventing needle stick injury in healthcare settings;



Prevention of musculoskeletal injury;



Drug and alcohol screening;



Safe workplace environments;



Farm and agriculture industry;



Economic review.

Summary of strength of evidence
Across these six areas, 21 reviews were identified. The quality of evidence was mixed, however
many studies identified low to moderate quality studies due to limited meta-analysis, lack of
blinding, and not providing sufficient information on the included studies.

Preventing needle stick injury in healthcare settings
Moderate


High quality evidence for the use of blunt needles in reducing needle stick injury compared
to sharp (standard needle). Further, the study found higher surgeon satisfaction with blunt
needles and ease of use despite more effort required (Saarto, Verbeek, Lavoie, & Pahwa,
2011).

Promising


Double gloves reduce risk of glove perforation compared with single gloves (Mischke et al.,
2014).



More research is needed on the effect of triple gloves and special material gloves, however
results from the small number of studies indicate that these measures may reduce
exposure injuries (Mischke et al., 2014).



Some evidence (although low quality) for the use of safety engineered devices in
injections, infusions and blood drawing to reduce needle stick injury in healthcare workers
(Ballout et al., 2016). Another study (Reddy, Lavoie, Verbeek, & Pahwa, 2017) found
mixed evidence for the use of safety devices, including limited effect of blood gas syringes,
safe intravenous systems and safety containers.



Some evidence to suggest legislation can reduce needle stick injury rate (Reddy et al.,
2017).
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Prevention of musculoskeletal injury
Moderate
The following three interventions from Van Eerd et al. (2016) were found to be trusted to guide
practice in most situations:


Resistance training interventions.



Stretching exercise interventions.



Forearm support at workstation.

Promising


Job stress management training (Van Eerd et al., 2016).



Biofeedback training (Van Eerd et al., 2016).



Vibration feedback on static mouse use (Van Eerd et al., 2016).



Interventions that address work environment or work station (modified lighting, office
layout, software application) Boocock et al., 2007).



Interventions that address workstation equipment (keyboard, mouse design) for workers
with pre-existing conditions (Boocock et al., 2007).



Exercise intervention to improve health outcomes in workplace setting (Boocock et al.,
2007; Clemes, et al. 2010).



Strength and flexibility training for nurses (Clemes, et al. 2010).



Ergonomic training interventions (including risk assessment and redesign of equipment
and tasks) for nurses (Clemes, Haslam, & Haslam, 2010).



Some evidence of effectiveness of interventions that improve the physical capabilities of
worker (to meet requirements of role) (Clemes et al., 2010).



Endoscopy nurse areas of focus include, modifications to computer monitor height, use of
cushioned mats, athletic shoes, taking breaks, split lead aprons and room design changes
such as ensuring wires do not create trip hazards. Other areas include, using multiple staff
to move heavy patients, widening doorways to accommodate beds, non-slip floor mats
(Harvin, 2014).

Weak


Insufficient evidence (low quality studies) for ergonomic equipment (chairs) (Boocock et al.,
2007).



Limited evidence for the effectiveness of education-based training in safe patient handling
for nurses (both in nursing school and workplace settings) (Clemes et al., 2010).



Limited evidence on effectiveness of manual handling training for non-nursing industries
(Clemes et al., 2010).



Limited evidence for the following interventions: job stress management training,
biofeedback training, workstation adjustment alone, aerobic exercise programs, alternative
keyboard, trackball pointing device, rest breaks, postural exercise programs, specialised
exercise program, curved seat plan (non-office), lighter/wider dental tools, neuromuscular
exercise (non-office), interventions work redesign to minimise shoulder load (non-office),
joystick pointing device, neck school program, individualised exercise program (Van Eerd
et al., 2016).

Information gaps


Understanding what works to ensure training results in implementation of safety practices
(Clemes et al., 2010).
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Effectiveness of production systems or organisational culture interventions (Boocock et al.,
2007).



Evidence for the following interventions; ergonomics training + workstation, low intensity
participatory ergonomics programs, CBT, ergonomic training, rest breaks + exercise,
alternative keyboard, individual interventions, patient handling program, OHS training (Van
Eerd et al., 2016).

Drug and alcohol screening
Promising


Low quality evidence found mandatory random screening was associated with immediate
decrease in level of injury but was not sustained over follow up (Cashman, Ruotsalainen,
Greiner, Beirne, & Verbeek, 2009).



Drug and alcohol screening in occupational drivers to reduce injury over time (Cashman et
al., 2009).

Weak


Inconsistent evidence on the impact of pre-employment screening (general and job specific
screens). Limited evidence on the effectiveness of recommendations made following preemployment examination and reductions in injury (Schaafsma, Mahmud, Reneman,
Fassier, & Jungbauer, 2016).

Farm and agriculture industry
Promising


Legislation requiring safety features on tractors. Rollover protective structures and safety
cabins showed decrease in fatal injury over time (Rautiainen et al., 2008).



Progressive effect of legislation banning Endosulfan pesticide on reducing injury (poisoning
and deaths) (Rautiainen et al., 2008).



Financial incentives have potential to reduce injury rates (Rautiainen et al., 2008).

Weak


No evidence to support education alone for reducing injury (Rautiainen et al., 2008).



School based intervention: positive results on short-term knowledge gain or changes in
attitude to farm safety (Hartling, Brison, Crumley, Klassen, & Pickett, 2004).



Farm safety camps were shown to increase short-term safety knowledge (Hartling et al.,
2004).



Community based tractor knowledge intervention corresponded to decrease in fatalities
and sale of rollover protection increased. Inconsistent results seen for specific tractor
training programs (Hartling et al., 2004).



Mixed results for youth programs to reduce farm injury, self-auditing group programs
showed best results (Hartling et al., 2004).



Limited intervention studies published that focus on injury prevention among older workers
in agriculture (Nilsson, 2016).
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Safe workplace environments
Moderate


OH & S regulations including, inspections and audits, warnings or orders, citations or
monetary penalties, prosecution, closure of the firm (temporary/ permanent), indicate
reduction in fatal and non-fatal injury (Mischke et al., 2013; van der Molen et al., 2018).



One review found techniques related to safe patient transfer was associated with
decreased injury risk for care providers (McCaughey et al., 2016).

Promising


Characteristics of effective interventions; worker participation in development, design and
implementation of program (including the formation of joint worker-management advisory
committees), programs tailored to cultural or social aspects of population, multicomponent
programs that reinforced health/safety messaging through multiple levels of influence or
methods of delivery over time (Feltner et al., 2016; McCaughey et al., 2016).



Positive safety workplace climate associated with organisations that value human relations
and/or goal attainment, positive safety climate score (Schwatka, Hecker, & Goldenhar,
2016).



Influential factors for antecedents of injury included, age (conflicting findings on whether
older employees more likely to have injury), experience (less experience was linked to
more injury), burnout and exhaustion were linked to higher injury rates; lower job
satisfaction was linked to more risk of injury. Interventions should seek to target these
areas (McCaughey et al., 2016).

Economic review


Only one economic review was identified (Tompa, Dolinschi, de Oliveira, & Irvin, 2009).

Moderate


Moderate level of evidence for multifaceted interventions in the area of disability
management (Tompa et al., 2009).



Evidence for ergonomic and musculoskeletal interventions in the areas of 1) administrative
and support services (moderate evidence), 2) Healthcare sector (moderate evidence), 3)
manufacturing and warehouse sector (strong evidence) and 4) transportation sector
(strong evidence) (Tompa et al., 2009).

Promising


Drug and alcohol interventions may be cost effective (Cashman et al., 2009).

Weak


Moderate to limited evidence for occupational disease prevention in the healthcare sector
(Tompa et al., 2009).

Gaps in workplace injury prevention evidence
Overall, there is a lack of evidence on the cost effectiveness of interventions in specific workplaces.
There is a gap in evidence on issues relating to equity; socio-economic status of individuals
involved in the studies. Research is concentrated around three occupations; healthcare workers,
construction and other manual labour worksites and office based occupations, with some research
on alcohol and drug screening in occupational drivers and on injury prevention within the
agriculture industry. While there remain important gaps within each of these areas that need further
evidence to guide practice, there is a need for research on additional workplace settings. Research
should also consider confounding risk factors such as mental health and alcohol and other drugs,
and examine social determinants of health such as health literacy levels and language spoken of
participants.
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Appendix 1 Relevant strategies, plans and frameworks by jurisdiction with webpage links
No.
Organisation
National
1
Commonwealth Department of
Health

Name of Strategy/Framework/Action Plan

Link to Strategy/Framework/Action Plan

National Aboriginal and Torres Strait Islander Health Plan
2013-2023

https://www.health.gov.au/internet/main/publis
hing.nsf/content/B92E980680486C3BCA257B
F0001BAF01/$File/health-plan.pdf
https://www.health.gov.au/internet/main/publis
hing.nsf/Content/1CE7187EC4965005CA2580
2800127B49/$File/Indigenous%20Strategy.pdf
http://www.nationaldrugstrategy.gov.au/interne
t/drugstrategy/publishing.nsf/Content/natsipds2
014-19
https://www.pmc.gov.au/sites/default/files/publi
cations/mhsewb-framework_0.pdf

2

Commonwealth Department of
Health

National Aboriginal and Torres Strait Islander Suicide
Prevention Strategy 2013

3

Commonwealth Department of
Health

National Aboriginal and Torres Strait Islander Peoples’
Drug Strategy 2014-2019

4

Prime Minister and Cabinet

5

Commonwealth Department of
Health
Developed by the Department of
Health through Australian Health
Ministers’ Conference (AHMC)
Council of Australian
Governments (COAG) Health
Council

National Strategic Framework for Aboriginal and Torres
Strait Islander Peoples’ Mental Health and Social and
Emotional Wellbeing 2017-2023
National Falls Prevention for Older People Plan 2004
Onwards
National Framework for Universal Child and Family Health
Services

6

7

8

9

10

Council of Australian
Governments (COAG) Health
Council
Council of Australian
Governments (COAG) Health
Council
Council of Australian
Governments (COAG) Health
Council

Protecting Children is Everyone’s Business: National
Framework for Protecting Australia’s Children 2009-2020

http://www.health.vic.gov.au/archive/archive20
14/nphp/publications/sipp/fallplan.pdf
https://www.health.gov.au/internet/main/publis
hing.nsf/content/AFF3C1C460BA5300CA257B
F0001A8D86/$File/NFUCFHS.PDF
http://www.coaghealthcouncil.gov.au/Portals/0/
Healthy%20Safe%20and%20Thriving%20-%2
0National%20Strategic%20Framework%20for
%20Child%20and%20Youth%20Health.pdf
https://www.dss.gov.au/sites/default/files/docu
ments/child_protection_framework.pdf

Investing in the Early Years: A National Early Childhood
Development Strategy

https://www.startingblocks.gov.au/media/1104/
national_ecd_strategy.pdf

National Plan to Reduce Violence against Women and
their Children

https://www.dss.gov.au/sites/default/files/docu
ments/08_2014/national_plan1.pdf

Healthy, Safe and Thriving: National Strategic Framework
for Child and Youth Health
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No.
11

Organisation
Australian Research Alliance for
Child and Youth (ARACY)

Name of Strategy/Framework/Action Plan
The Nest Action Agenda: Improving the wellbeing of
Australia’s children and youth while growing our GDP by
over 7%

12

Commonwealth Department of
Health

National Alcohol Strategy 2018-2026 (consultation draft)

13

Commonwealth Department of
Health
Commonwealth Department of
Health
Developed with Commonwealth,
and State and the Northern
Territory governments by the
Rural Health Standing Committee

National Drug Strategy 2017-2026

Developed by the Department of
Infrastructure, Regional
Development and Cities though
the Australian Transport Council
Independent – Chaired by
Associate Professor Jeremy
Woolley, Director of the Centre for
Automotive Safety Research at
the University of Adelaide, and Dr
John Crozier, Chair of the Royal
Australasian College of Surgeons’
Trauma Committee
Department of Infrastructure,
Regional Development and Cities
through the Transport and
Infrastructure Council
Safe Work Australia

National Road Safety Strategy 2011-2020

14
15

16

17

18

19

National Preventative Health Strategy – ‘Australia the
Healthiest Country by 2020’
National Strategic Framework for Rural and Remote
Health

Link to Strategy/Framework/Action Plan
https://www.aracy.org.au/publicationsresources/command/download_file/id/329/filen
ame/Second_edition_The_Nest_action_agend
a.pdf
https://beta.health.gov.au/resources/publicatio
ns/consultation-draft-national-alcohol-strategy2018-2026
https://beta.health.gov.au/sites/default/files/nati
onal-drug-strategy-2017-2026_1.docx
https://www.health.qld.gov.au/__data/assets/p
df_file/0022/424426/nphs-overview.pdf
https://www.health.gov.au/internet/main/publis
hing.nsf/content/A76BD33A5D7A6897CA257F
9B00095DA3/$File/National%20Strategic%20
Framework%20for%20Rural%20and%20Rem
ote%20Health.pdf
https://www.roadsafety.gov.au/nrss/files/NRSS
_2011_2020.pdf

2018 Inquiry into the National Road Safety Strategy

https://roadsafety.gov.au/nrss/inquiry.aspx

National Road Safety Action Plan 2018-2020

https://www.roadsafety.gov.au/actionplan/files/National_Road_Safety_Action_Plan_
2018_2020.pdf

Australian Work Health and Safety Strategy 2012-2022

https://www.safeworkaustralia.gov.au/system/fi
les/documents/1804/australian-work-healthsafety-strategy-2012-2022v2_1.pdf
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No.
20

Organisation
National Mental Health
Commission

Name of Strategy/Framework/Action Plan
Mental Health and Suicide Prevention Monitoring and
Reporting Framework

21

Council of Australian
Governments (COAG) Health
Council
Australian Water Safety Council

The Fifth National Mental Health and Suicide Prevention
Plan

23

Commonwealth Department of
Health

National Strategic Framework for Chronic Conditions
2017-2025

24

Commonwealth Department of
Health
2001- PC research paper (2013)
Department of Social Services

National Strategy for an Ageing Australia

22

25

New South Wales
26
NSW Government

27

NSW Family and Community
Services

28

NSW Government

29

NSW Government
Centre for Road Safety
Northern Territory

Australian Water Safety Strategy 2016-2020

National Ageing and Aged Care Strategy For people from
Culturally and Linguistically Diverse (CALD) backgrounds
2012-2017
IT STOPS HERE: Standing together to end domestic and
family violence in NSW – The NSW Government’s
Domestic and Family Violence Framework for Reform
NSW Sexual Assault Strategy 2018-2021
Their Futures Matter: A New Approach – Reform
directions from the Independent Review of Out of Home
Care in New South Wales
Towards Zero: Road Safety Plan development

Link to Strategy/Framework/Action Plan
www.mentalhealthcommission.gov.au/media/2
37674/Nous%20MRF%20Complete%20Report
%20with%20Appendices%20-%20FINAL.pdf
http://www.coaghealthcouncil.gov.au/Portals/0/
Fifth%20National%20Mental%20Health%20an
d%20Suicide%20Prevention%20Plan.pdf
http://www.watersafety.com.au/Portals/0/AWS
C%20Strategy%20201620/RLS_AWSS2016_Report_2016LR.pdf
http://www.health.gov.au/internet/main/publishi
ng.nsf/Content/A0F1B6D61796CF3DCA257E4
D001AD4C4/$File/National%20Strategic%20F
ramework%20for%20Chronic%20Conditions.p
df
https://www.ifa-fiv.org/wpcontent/uploads/2012/11/062_Australia-2001National-Strategy-for-an-Ageing-Australia.pdf
https://agedcare.health.gov.au/sites/default/file
s/documents/07_2015/dss1582_aged_care_str
ategy_cald_a4_vaccessible.pdf
https://www.women.nsw.gov.au/__data/assets/
file/0003/289461/It_stops_Here_final_Feb2014
.pdf
https://www.women.nsw.gov.au/strategiesand-resources/sexual-assault/nsw-sexualassault-strategy
https://www.theirfuturesmatter.nsw.gov.au/__d
ata/assets/file/0005/576869/Their-FuturesMatter-A-new-approach-Reform-directionsfrom-the-Independent-Review.pdf
https://roadsafety.transport.nsw.gov.au/downlo
ads/road-safety-plan-development.pdf
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No.
30

Organisation
NT Government

Name of Strategy/Framework/Action Plan
The Northern Territory’s Domestic, Family and Sexual
Violence Reduction Framework 2018-2028

31

NT Department of Health

Northern Territory Suicide Prevention Strategic
Framework 2018-2023

Queensland
32
Queensland Mental Health
Commission: Queensland Mental
Health
33
Queensland Government Office of
Industrial Relations (WorkSafe)
34
Queensland Health

Queensland Mental Health, Drug and Alcohol Strategic
Plan 2014-2019
Injury Prevention and Safety programs

Link to Strategy/Framework/Action Plan
https://territoryfamilies.nt.gov.au/__data/assets
/pdf_file/0006/464775/Domestic,-Family-andSexual-Violence-Reduction-Framework.pdf
https://health.nt.gov.au/healthgovernance/suicide-prevention-strategy-review
https://www.qmhc.qld.gov.au/strategicplanning/state-wide-strategic-plan/2014-2019strategic-plan
https://www.worksafe.qld.gov.au/injuryprevention-safety
https://www.health.qld.gov.au/stayonyourfeet

Queensland Department of
Transport and Main Roads
Queensland Family and Child
Commission

Queensland Stay On Your Feet Falls Prevention
Strategy/Toolkit
Safer Roads, Safer Queensland: Queensland’s Road
Safety Strategy 2015-21 and Action Plan 2017-19
“SECONDS COUNT, BE A SUPERHERO Preventing the
key causes of child death”

37

Queensland Government

Queensland Youth Strategy

38

Queensland Health

Queensland Government Connecting Care to Recovery
2016-2021 – A plan for Queensland’s State-funded mental
health, alcohol and other drug services

https://www.health.qld.gov.au/__data/assets/p
df_file/0020/465131/connecting-care.pdf

39

Queensland Department of Child
Safety, Youth and Women;
Aboriginal and Torres Strait
Islander Children and Families
Queensland Department of Child
Safety, Youth and Women

Our Way – A generational strategy for Aboriginal and
Torres Strait Islander Children and Families 2017-2037

https://www.communities.qld.gov.au/resources
/campaign/supporting-families/our-way.pdf

Strategy and Action Plan

WorkCover Queensland

Serious About Farm Safety Guide

https://www.csyw.qld.gov.au/child-family/ourperformance/representation-aboriginal-torresstrait-islander-children/our-way-strategyaction-plan
https://www.worksafe.qld.gov.au/agriculture/he
alth-and-wellbeing-at-work/serious-about-farmsafety

35
36

40

41

https://www.tmr.qld.gov.au/Safety/Roadsafety/Strategy-and-action-plans
https://www.qfcc.qld.gov.au/sites/default/files/p
arents/preventing-the-key-causes-of-childdeath-factsheet.pdf
https://www.qld.gov.au/youth/be-involvedhave-your-say/qld-youth-strategy/about-qldyouth-strategy
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No.
Organisation
South Australia
42
SA Health - Department of
Planning, Transport and
Infrastructure
43
SA Health - Department of
Communities and Social Inclusion

Name of Strategy/Framework/Action Plan

Link to Strategy/Framework/Action Plan

Towards Zero Together - South Australia’s Road Safety
Strategy 2020

https://www.dpti.sa.gov.au/towardszerotogethe
r/road_safety_strategies

A Youth Safety Strategy for SA – A Framework for Action
Specifically for young South Australians

https://officeforyouth.sa.gov.au/__data/assets/
pdf_file/0006/61917/Final-Youth-SafetyStrategy18.pdf
https://www.sahealth.sa.gov.au/wps/wcm/conn
ect/7af384804f8db558bf19ffc4163822ed/Direct
ive_SA_Safe_Infant_Sleeping_Standards_v2.1
_23.11.2018.pdf?MOD=AJPERES&CACHEID
=ROOTWORKSPACE7af384804f8db558bf19ffc4163822ed-mtiHyJhttps://www.sahealth.sa.gov.au/wps/wcm/conn
ect/8acea4004654c05ab1a9fb2e504170d4/Dir
ective_Fall+%26+Fall+Injury+Prevention+%26
+Management+PD+%26+Toolkit_Dec2015.pdf
?MOD=AJPERES&CACHEID=ROOTWORKS
PACE-8acea4004654c05ab1a9fb2e504170d4lYytBxE
https://www.sahealth.sa.gov.au/wps/wcm/conn
ect/89cf2e8040a76656898cfb2559774525/Sou
th+Australian+Suicide+Prevention+Plan_June
+2018_Final.pdf?MOD=AJPERES&CACHEID
=ROOTWORKSPACE89cf2e8040a76656898cfb2559774525meKjhpf
https://samentalhealthcommission.com.au/wpcontent/uploads/SA-Mental-Health-StrategicPlan-2017–2022.pdf
https://www.education.sa.gov.au/sites/g/files/n
et691/f/child_protection_in_schools_early_chil
dhood_education_and_care_policy.pdf

44

SA Health - Department for Child
Protection

Safe Infant Sleeping Standards Policy Directive

45

SA Health

Fall and Fall Injury Prevention and Management Policy
Directive

46

SA Health

South Australian Suicide Prevention Plan 2017-2021

47

SA Health

South Australian Mental Health Strategic Plan 2017-2022

48

SA Department of Education

Child protection in education and early childhood services
policy

Tasmania
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No.
49

Organisation
Tasmania Department of Health

Name of Strategy/Framework/Action Plan
Tasmanian Suicide Prevention Strategy 2016-2020

50

Tasmanian Government

Safe Homes, Safe Families: Tasmania’s Family Violence
Action Plan 2015-2020

Victoria
51
Vic Department of Health and
Human Services
52

Victorian Government

53

Vic Department of Health and
Human Services

Western Australia
54
Government of Western Australia
55
56

Government of Western Australia
and Department of Communities
Government of Western Australia
and Mental Health Commission

Victorian Suicide Prevention Framework 2016-2025

Towards Zero 2016-2020 Victorian Road Safety Strategy
and Plan
Preventing violence before it occurs: A framework and
background paper to guide the primary prevention of
violence against women in Victoria
Affordable Housing Strategy 2010-2020: Opening Doors
to Affordable Housing
Better Choices: Youth in WA
Suicide Prevention 2020: Together we can save lives

Link to Strategy/Framework/Action Plan
https://www.dhhs.tas.gov.au/__data/assets/pdf
_file/0014/214412/151152_DHHS_Suicide_Pr
evention_Strategy_Final_WCAG.pdf
http://www.dpac.tas.gov.au/safehomesfamilies
communities
https://www2.health.vic.gov.au/about/publicatio
ns/policiesandguidelines/victorian-suicideprevention-framework-2016-2025
https://www.towardszero.vic.gov.au/what-istowards-zero/road-safety-action-plan
https://www.vichealth.vic.gov.au/media-andresources/publications/preventing-violencebefore-it-occurs
http://www.housing.wa.gov.au/HousingDocum
ents/AHS_Report_final.pdf
https://dlgc.communities.wa.gov.au/Publication
s/Documents/Better_Choices_Youth_WA.pdf
https://www.mhc.wa.gov.au/media/1220/suicid
e-prevention-2020-strategy-final.pdf
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Appendix 2 Relevant strategies, plans and frameworks (National - detail)
No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

1

National Aboriginal and Torres
Strait Islander Health Plan 20132023
Commonwealth Department of
Health
2013-2023

Aboriginal and
Torres Strait
Islander
people,
Children

RTI, Self-harm
(mental health
and substance
misuse)

Whole of life course
approach to target health
priorities at different life
stages and address
underlying inequalities and
determinants of health

The centrality of culture
and wellbeing in health;
Human rights approach;
Community control and
engagement;
Partnership;
Accountability

2

National Aboriginal and Torres
Strait Islander Suicide
Prevention Strategy 2013
Commonwealth Department of
Health
2013-2023

Aboriginal and
Torres Strait
Islander
people

Suicide,
violence,
homicide

Reduce the cause,
prevalence and impact of
suicide on individuals, their
families and communities

Community control and
empowerment; Holistic:
based on Aboriginal and
Torres Strait Islander
definitions of health
incorporating spirituality,
culture and healing;
Sustainable, strengthsbased and capacity
building; Partnerships;
Safe cultural delivery;
Innovation and
evaluation; Community
Promotion and
education

Leverage opportunities
(Opportunities to
influence Strategy
implementation)
Greater scope for action
on social determinants.
Potential to enhance
secondary prevention
through improved health
system access and
service delivery. Targets
organising framework for
health conditions
including injury control
Greater scope for action
on social determinants.
Acknowledgement of
need to take life course
approach and address
developmental precursors
of suicidal behaviour
through interventions that
support young people and
families. Potential to
reduce suicide by
addressing high rates of
incarceration, and the
sequelae of mental health
issues and substance
misuse
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

3

National Aboriginal and Torres
Strait Islander Peoples’ Drug
Strategy 2014-2019
Commonwealth Department of
Health
2014-2019

Aboriginal and
Torres Strait
Islander
people

Suicide
(Mental health)

Harm minimisation, which
encompasses the three
pillars of demand reduction,
supply reduction and harm
reduction

Ownership; Holistic
approaches; Whole of
government effort and
partnerships;
Resourcing on the basis
of need

4

National Strategic Framework
for Aboriginal and Torres Strait
Islander Peoples’ Mental Health
and Social and Emotional
Wellbeing 2017-2023
Prime Minister and Cabinet
2017-2023

Aboriginal and
Torres Strait
Islander
people,
Children

Suicide,
violence,
homicide

Framework for action
emphasising the holistic and
whole of life definition of
health held by Aboriginal and
Torres Strait Islander people

Holistic health; Selfdetermination; Culturally
valid understandings;
Experiences of
magnitude of trauma
and loss; Human rights
based approach;
Racism, stigma,
environmental and
social determinants of
health; Centrality of
family and kinship;
Aboriginal and Torres
Strait Islander people
are diverse; Creativity,
endurance and
strengths-based
approach

Leverage opportunities
(Opportunities to
influence Strategy
implementation)
Greater scope for action
on social determinants.
Link in with relevant
cross‐sectoral plans (e.g.
Suicide Prevention, Social
and Emotional Wellbeing)

Greater scope for action
on social determinants
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

5

National Falls Prevention for
Older People Plan 2004
Onwards
Commonwealth Department of
Health
2004+

Older people

Falls

6

National Framework for
Universal Child and Family
Health Services
Developed by the Department of
Health through Australian Health
Ministers’ Conference (AHMC)
2011-unclear

Aboriginal and
Torres Strait
Islander
people
identified
within
strategies,
Children

Violence and
self-harm focus on
perinatal
mental health,
parental and
child mental
health.

Core elements

Core principles

Multi-sectoral collaboration
and partnerships to enact
evidence-based practice and
innovative strategies to
reduce the burden and
impact of falls and fall-related
injury among older people:
Specifically generate low risk
population and promote
independence; safer
environments and products;
workforce capacity building;
Research; Advocacy
Universal child and family
health services represents an
integrated system of care
between education,
community and health care
services

Long-term coordinated
approach; Rights to
independence;
Community and
consumer partnerships;
Environmental
determinants; Costsaving and quality of life
enhancing

Access; Equity;
Promotion and
Prevention; Partnership
with families ; Diversity;
Collaboration and
continuity; Evidencebased

Leverage opportunities
(Opportunities to
influence Strategy
implementation)
Promotes multi-sectoral
collaboration

Greater scope for action
on social determinants.
Intersection with
education and child
protection policies
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

7

Healthy, Safe and Thriving:
National Strategic Framework
for Child and Youth Health
Council of Australian
Governments (COAG) Health
Council
2015-unclear

Aboriginal and
Torres Strait
Islander
people are not
key population
but there is a
focus within
specific
strategies,
Children

RTI, Selfharm, falls,
drowning,
violence,
homicide

Equip CYP with foundations
for healthy life; Support CYP
to become resilient adults;
Healthy and safe homes,
communities and
environments; Equitable
access to services and
outcomes; Improve systems
to optimise health outcomes

Prevention and early
intervention; Strengths
based; Environment;
Equity; Proportionate
universalism

8

Protecting Children is
Everyone’s Business – National
Framework for Protecting
Australia’s Children 2009-2020
Council of Australian
Governments (COAG) Health
Council
2009-2020

Aboriginal and
Torres Strait
Islander
people are a
priority
population,
Children

Suicide,
poisoning,
violence
(embedded in
focus on
mental health)

Bring a public health
approach to reduce the
occurrence of child abuse
and neglect and to provide
the most appropriate
response to vulnerable
families and those in which
abuse or neglect has already
occurred

Aligned with United
Nations Convention on
the Rights of the Child

Leverage opportunities
(Opportunities to
influence Strategy
implementation)
Greater scope for action
on social determinants

Greater scope for action
on social determinants
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

9

Investing in the Early Years: A
National Early Childhood
Development Strategy
Council of Australian
Governments (COAG) Health
Council
2009-2020

Aboriginal and
Torres Strait
Islander
people are a
priority
population,
Children

Self-harm,
violence

United Nations Convention
on the Rights of the Child to
ensure that children’s rights
and needs are at the centre
of policy development and
service delivery

Holistic; antenatal to
eight years of age;
focus on all children and
providing additional help
for those children most
in need to reduce social
inequalities; strengthsbased; systems
approach; diversity,
sense of self and culture

10

National Plan to Reduce
Violence against Women and
Their Children
Council of Australian
Governments (COAG) Health
Council
2010-2022

Aboriginal and
Torres Strait
Islander
people are a
priority
population,
Children,
Women

Violence

Focuses on preventing
violence by raising
awareness and building
respectful relationships in the
next generation. The aim is
to bring attitudinal and
behavioural change at the
cultural, institutional and
individual levels, with a
particular focus on young
people. National Plan will
also allow women who have
experienced violence to
rebuild their lives as quickly
as possible as part of a
community‐wide response

Right to safety;
Diversity; Violence is
unacceptable and
illegal; Holistic services;
Sustainable change and
community
responsibility; right to
fair and just outcomes;
prioritise safety and
wellbeing of children
exposed to violence;
acknowledge legacy of
past failures and need
for collaborative
approaches to prevent
violence against
Aboriginal and Torres
Strait Islander women

Leverage opportunities
(Opportunities to
influence Strategy
implementation)
Greater scope for action
on social determinants

Greater scope for action
on social determinants
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

11

The Nest Action Agenda:
Improving the wellbeing of
Australia’s children and youth
while growing our GDP by over
7%
Australian Research Alliance for
Child and Youth (ARACY)
2013-2025

Aboriginal and
Torres Strait
Islander
people are a
priority
population,
Children

RTI, violence,
substance use

Describes the actions
required for all Australian
children and youth to achieve
six outcomes: being loved
and safe; having material
basics; being healthy;
learning; participating; and
having a positive sense of
identity and culture

A commitment to the
child at the centre;
privileging Aboriginal
and Torres Strait
Islander knowledge;
evidence-informed
approach; prevention
and early intervention;
life-stage approach;
systemic change using
an outcomes approach

12

National Alcohol Strategy 20182026 (consultation draft)
Commonwealth Department of
Health
2018-2026

Reference to
Aboriginal
specific
strategy;
Notes
disproportionat
e alcoholrelated harm
for people in
remote areas;
Refers to
under 18
drinking,
Pregnant
women,
LGBTIQ
community

Harm from
alcohol:
Contributing to
avoidable
injury and road
accidents

This policy aimed to provide
a national framework to
prevent and minimise
alcohol-related harms among
individuals, families and
communities

Overarching principle of
harm minimisation
(including the three
pillars of demand,
supply and harm
reduction)

Leverage opportunities
(Opportunities to
influence Strategy
implementation)
Greater scope for action
on social determinants

Consultation report
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No.

Name of Strategy
Organisation
Date range

13

National Drug Strategy 20172026
Commonwealth Department of
Health
2017-2026

14

National Preventative Health
Strategy – ‘Australia the
Healthiest Country by 2020’
Commonwealth Department of
Health
2009-2020

15

National Strategic Framework
for Rural and Remote Health
Developed with Commonwealth,
and State and the Northern
Territory governments by the
Rural Health Standing
Committee
Data range unclear

Specific
populations

Injury focus

Core elements

Core principles

RTI, violence,
substance use

Harm minimisation, which
encompasses the three
pillars of demand reduction,
supply reduction and harm
reduction

Evidence informed
responses;
Partnerships;
Coordination and
collaboration; National
direction, jurisdictional
implementation

Aboriginal and
Torres Strait
Islander
people are a
priority
population

Public
transport
identified as
lever to
engage
communities,
alcohol and
substance use

Preventative public health
approach targeting obesity,
tobacco and alcohol

Rural / remote

Suicide - no
strategies;
farm injuries

Access; Service models and
models of care; Health
workforce; Collaborative
partnerships and planning at
the local level; Strong
leadership, governance,
transparency and
performance

Shared responsibility;
Act early and throughout
life; Engage
communities; Influence
markets and develop
coherent policies;
Reduce inequity through
targeting disadvantage;
Aboriginal and Torres
Strait Islander people;
Refocus primary
healthcare towards
prevention
Social, cultural and
geographic diversity;
Locally relevant
solutions based on local
needs; Equity; Evidence
informed; Community
engagement and
capacity building;
Partnerships;
Accountability and
transferability;
Sustainable health
workforce; Innovative,

Leverage opportunities
(Opportunities to
influence Strategy
implementation)
Greater scope for action
on social determinants

Greater scope for action
on social determinants
and injury risk factors.
Provides some scope for
workplace health and
safety focus

Greater scope for action
on social determinants.
Recognises injury areas
of concern and need to
focus on rural and remote
populations
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities
(Opportunities to
influence Strategy
implementation)

flexible, responsive,
safe, quality services
16

National Road Safety Strategy
2011-2020
Developed by the Department of
Infrastructure, Regional
Development and Cities though
the Australian Transport Council
2011-2020

Aboriginal and
Torres Strait
Islander
people are a
priority
population

Substance
use, alcohol,
RTI

Building a national road
safety culture, incorporating:
Safe systems; Shared
responsibility; Corporate
responsibility; International
collaborations

17

2018 Inquiry into the National
Road Safety Strategy
Independent – Chaired by
Associate Professor Jeremy
Woolley, Centre for Automotive
Safety Research at the
University of Adelaide, and Dr
John Crozier, Chair of the Royal
Australasian College of
Surgeons’ Trauma Committee
National Road Safety Action
Plan 2018-2020
Department of Infrastructure,
Regional Development and
Cities through the Transport and
Infrastructure Council
2018-2020
Australian Work Health and
Safety Strategy 2012-2022
Safe Work Australia
2012-2022

Aboriginal and
Torres Strait
Islander
people and
older drivers
are both
priority
populations

RTI

Proposed that the next
strategy must be aligned with
the time-based elimination of
harm on the road network. A
time point in the future needs
to be nominated as the long
term target for achieving zero

RTI, drink
driving

RTI

18

19

Workers

Safe System approach,
i.e. people will continue
to make mistakes and
that roads, vehicles and
speeds should be
designed to reduce the
risk of crashes and to
protect people in the
event of a crash
Vehicle safety
technology, speed
management,
infrastructure safety
investment, quality
assurance, stimulus,
innovation,
demonstration projects
and enabling activity

Greater scope for action
on social determinants

Takes a holistic view of the
road transport system and
the interactions among roads
and roadsides, travel speeds,
vehicles and road users

Safe systems approach
as for the NRSS

Greater scope for action
on social determinants

The vision of healthy, safe
and productive working lives

Rights based approach:
right to a healthy, safe
working environment
and well-designed,
healthy and safe work to

Greater scope for action
on social determinants
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities
(Opportunities to
influence Strategy
implementation)

allow workers in
Australia to have more
productive working lives
20

Mental Health and Suicide
Prevention Monitoring and
Reporting Framework
National Mental Health
Commission
2018-2022

Aboriginal and
Torres Strait
Islander
people are a
priority
population
Children

Suicide

Social domains that promote
positive mental health and
wellbeing; System domains:
Person-centred care that
supports positive mental
health and wellbeing and is
available to all; and Outcome
domains: All Australians lead
contributing lives within
thriving communities

21

The Fifth National Mental Health
and Suicide Prevention Plan
Council of Australian
Governments (COAG) Health
Council
2017-2022

Aboriginal and
Torres Strait
Islander
people are a
priority
population

Suicide

Integrated regional planning
and service delivery;
Effective suicide prevention;
Severe and complex mental
illness; Aboriginal and Torres
Strait Islander mental health
and suicide prevention;
Improving the physical health
of people living with mental
illness and reducing early
mortality; Reducing stigma
and discrimination; Making
safety and quality central to
mental health service
delivery; Ensuring that the

Lens of consumers,
carers, families, and
support people; whole of
life and person-centred
view; focus on groups in
high levels of need
and/or limited access to
services; encompass
continuum of mental
health and wellbeing;
interface issues
between sectors and
services; evidencebased approach
Rights based approach;
Consumer and carer
participation: ‘Nothing
about us, without us’;
Recognising diverse
experiences

Greater scope for action
on social determinants

Greater scope for action
on social determinants
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

22

Australian Water Safety Strategy
2016-2020
Australian Water Safety Council
2016-2020

Children,
Older people

Drowning

23

National Strategic Framework
for Chronic Conditions
Commonwealth Department of
Health
2017-2025

Aboriginal and
Torres Strait
Islander
people are a
priority
population,
Rural / remote,
Children,
People with
chronic
conditions

Injury not
specifically
mentioned

Core elements

enablers of effective system
performance and system
improvement are in place
Life stages approach;
Targeting high risk locations
(inland waterways, coastal
waters and aquatic
industries); Key drowning
challenges (Alcohol and
drugs; boating, watercraft
and recreation; high risk
populations; disaster and
extreme weather)
Overarching policy for the
prevention and management
of chronic conditions
in Australia. Provides
guidance for development
and implementation of
policies, strategies, actions
and services to address
chronic conditions and
improve health outcomes

Core principles

Not stated

Leverage opportunities
(Opportunities to
influence Strategy
implementation)

Mental health, transport,
sport and recreation

Incorporate injury
prevention into programs
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No.

Name of Strategy
Organisation
Date range

Specific
populations

24

National Strategy for an Ageing
Australia
Commonwealth Department of
Health
2001- PC research paper (2013)

Aboriginal and
Torres Strait
Islander
people,
Rural / remote,
Culturally and
linguistic
diverse people

25

National Ageing and Aged Care
Strategy For people from
Culturally and Linguistically
Diverse (CALD) backgrounds
Department of Social Services
2012-2017

Mentions
language
needs of
Aboriginal and
Torres Strait
Islander
people;
Rural / remote;
Culturally and
linguistically
diverse
populations
including older
people with
refugee-like
experiences,
LGBTIQ

Injury focus

Falls

Core elements

Core principles

Goal is to deliver the best
outcomes for all Australians
regardless of age. It will be
the vehicle for ongoing
leadership by the
Commonwealth Government
in engaging the Australian
community on this important
issue

Ageing to be addressed
by governments,
business and the
community. Services,
supports and
opportunities aimed to
optimise quality of life
over entire lifespan,
including opportunities
to make a life-long
contribution to society
and the economy

Goals: Goal 1. CALD input
positively affects the
development of ageing and
aged care policies and
programs that are
appropriate and responsive.
Goal 2. Achieve level of
knowledge, systems capacity
and confidence for older
people to inform choice in
aged care. Goal 3. Able and
have confidence to access
ageing and aged care
services. Goal 4. Monitor and
evaluate the delivery of
ageing and aged care
services. Goal 5. Enhance
the CALD sector’s capacity
to provide care services.
Goal 6. Improving research

Inclusion;
Empowerment; Access
and Equity; Quality and
Capacity Building
including involvement in
the development of
services and the
workforce to meet needs

Leverage opportunities
(Opportunities to
influence Strategy
implementation)
Unclear as the document
is 18 years old

Incorporate injury
prevention into services
provided
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities
(Opportunities to
influence Strategy
implementation)

and data collection
mechanisms that are
inclusive of cultural and
linguistic diversity in the
ageing population.

National Injury Prevention Strategy Literature Review - Appendices

Page | 120

National Injury Prevention – Literature Review

Appendix 3 Relevant strategies, plans and frameworks (New South Wales - details)
No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities

26

IT STOPS HERE: Standing
together to end domestic and
family violence in NSW - The
NSW Government’s Domestic
and Family Violence
Framework for Reform
NSW Government
2012

Aboriginal & Torres
Strait Islander
communities, People
in remote
communities,
Women from
culturally and
linguistically diverse
backgrounds, newly
arrived migrants and
refugees

Domestic
violence framework
for agencies
working
together

Five "priority elements":
Strategic approach to
prevention and early
intervention;
Streamlined referral
pathways to secure victims'
safety and recovery;
Strong, skilled & capable
workforce;
Strengthened criminal
justice response system.
Accessible, flexible,
person-centred service
responses

Opportunity to address
social determinants;
Package seeks to
address the following
outcomes: health and
mental health, education
and skills development,
employment, positive
parenting and
relationships, housing,
permanency and stability
for children,
empowerment and
agency, connection to
culture

27

NSW Sexual Assault Strategy
2018-2021
NSW Family and Community
Services
2018-2021

Aboriginal and
Torres Strait Islander
people; LGBTIQ

Mental health
and sexual
assault

Prevention & early
intervention (identifying and
supporting children;
Education; trauma informed
training;
Supporting victims and
survivors (integrated
services); Holding
perpetrators accountable;
Reshaping the service
system; Embed evaluation
in all future services;
Reshaping the service
system

Local ownership and
leadership. Vision:
Communities in NSW
will be safe, and will
promote healthy,
respectful relationships
that are free of domestic
and family violence.
Whole of government
approach; Recognises
that historical trauma
experienced by
Aboriginal people has
eroded family and social
structures and created a
distrust of authority
Acknowledges the WHO
approach using the
socio-ecological model;
Supports the National
plan; Input into NSW
Education re K-12
curriculum; Shared
accountability for
common policy goals
across the whole of
government

Commitment to focus on
service delivery,
integration of services &
identified need to be
culturally aware and
flexible

National Injury Prevention Strategy Literature Review - Appendices

Page | 121

National Injury Prevention – Literature Review

No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities

28

Their Futures Matter: A New
Approach -Reform directions
from the Independent Review
of Out of Home Care in New
South Wales
NSW Government
Updated March 2018

Children

All injury

Background document
outlining approach for
future directions.
Promoting good parenting;
Supporting family unit;
Provision of safe and stable
home; Safe restoration to
family; Placement with
relatives or kin

Focus on supporting
parents to maintain
children at home;
strengthening the family
unit; Housing stability

29

Road Safety Plan 2021:
Towards Zero
NSW Government
2012-2021

Aboriginal
community
engagement and
capacity building
program, Rural and
remote, Children
(pedestrian and
passenger safety);
liveable and safe
urban communities
(neighbourhood
safety)

RTI

Target of reducing fatalities
by 30% by 2021 (compared
to average annual fatalities
over 2008–2010). The Plan
aligns Towards Zero vision
with Future Transport 2056.
Safe System approach to
improving road safety.
Information on
development of Plan
available here:
https://roadsafety.transport.
nsw.gov.au/downloads/roa
d-safety-plandevelopment.pdf;
Infrastructure safety
upgrades on country roads
save lives

Reducing injury and
fatality in NSW (making
roads safer);
Government will
continue to have an
evolving and robust
research program

Highlights need for
service integration and
cross-sectoral
engagement; Considers
costs and savings of
different services;
Recognises complexity of
out of home care – cuts
across responsibilities of
many agencies yet
expenditure is on
programs provided in
agency silos; difficult for
clients to navigate
Widespread consultation
provides opportunity for
broader road safety
planning. The Road
Safety Plan includes
ongoing consultation with
the NSW Government’s
Road Safety Advisory
Council, Consultation with
local council
representatives, and the
community through series
of community forums
across NSW, Workshop
with key Aboriginal
stakeholders to identify
issues and culturally
appropriate actions
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Appendix 4 Relevant strategies, plans and frameworks (Northern Territory - details)
Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage
opportunities

30

Domestic, Family and Sexual
Violence Reduction
Framework 2018-2028
NT Government
2018-2028

Aboriginal and
Torres Strait
Islander people

Violence linked
with substance
misuse

Prevention; Early identification
and effective interventions;
Safety, recovery and thriving
survivors; Perpetrators held to
account; Enabling legislation,
policy and funding models

Scope to address social
determinants; Links to
National Plan (Violence
Against Women and
Children)

31

Northern Territory Suicide
Prevention Strategic
Framework 2018-2023
NT Department of Health
2018-2023

Aboriginal and
Torres Strait
Islander people
identified as high
risk; identifies
other high risk
populations

Suicide, harmful
use of alcohol
and drugs

Build stronger communities
with increased capacity to
respond; Informed, inclusive
services that have integrated,
compassionate, culturally safe
care for people with diverse
needs; Evidence-informed
support

Centring women and
children’s safety and
wellbeing; Shared
responsibility,
partnerships and local
responses; Evidence,
needs-based and
outcomes-focused;
Accessibility, equity
and responsiveness;
Focus on long term
social and cultural
change; Challenging
systemic racism and
inequality; Shared
awareness and
understanding of
domestic, family and
sexual violence
Build hope and
resilience; Public
health approach;
Trauma-informed;
Recovery focused;
Rights-based; Equity;
Complement current
suicide prevention
initiatives

Scope to address social
determinants; Links to
the National Mental
Health and Suicide
Prevention Plan
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Appendix 5 Relevant strategies, plans and frameworks (Queensland - details)
No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities

32

Queensland Mental Health,
Drug and Alcohol Strategic
Plan 2014-2019
Queensland Mental Health
Commission
2014-2019

Aboriginal and
Torres Strait
Islander people;
Rural / remote;
Children; Older
people; People
with a disability;
People involved
with the criminal
justice system;
People with
complex
problems;
Refugees; CALD;
LGBTIQ

Suicide
prevention

Report focuses on multisectoral approach to mental
health - has outlined suicide
prevention as a priority area

Culturally capable and
holistic approach to health
with a focus on the individual,
their family and community.
Principle 2 is relevant to
injury: 'Shared responsibility'
is focused on working
together with government
and NGOs, individuals and
families. Highlights children
with parents who have
chronic health problems have
lower levels of wellbeing and
are more vulnerable to
mental health difficulties and
disadvantages

33

Injury Prevention and
Safety programs
Queensland Government
Office of Industrial
Relations (WorkSafe)
Ongoing program businesses able to register
to improve workplace
safety

Workers

Workplace
injuries

Injury Prevention and
Management program (IPaM)
works with employers across
Queensland to prevent and
manage the outcomes of
workplace injuries. Focuses on
the following areas: Managing
work health and safety;
workplace hazard
identification; injury

Seven Principles:
1. Person-Centred;
2. Shared
responsibility 3.
Rights and dignity; 4.
Quality of life; 5.
Responsive and
effective; 6. Diversity
and resect; 7. Fair,
accessible and
equitable. Focused
on following pillars of
reform: Better
services and
awareness,
Prevention and early
intervention, Better
engagement and
collaboration, and
Better transparency
and accountability
Guidelines for
employers to
determine how to
prioritise safety and
return to work issues
specific to your
workplace; review
safety processes;
encourage workers
to act more safely by

Corresponds well with injury
prevention
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No.

Name of Strategy
Organisation
Date range

34

Queensland Stay On Your
Feet Falls Prevention
Strategy/Toolkit
Queensland Health
Resource to guide the
implementation of a falls
program

35

Safer Roads, Safer
Queensland: Queensland’s
Road Safety Strategy 201521 and Action Plan 2017-19
Queensland Department of
Transport and Main Roads
2015-2021

Specific
populations

Older people (60+
years)

Injury focus

Core elements

Core principles

management and return to
work outcomes; and workplace
safety culture and climate

involving them in
safety decisions;
determine how a
successful return to
work is available for
injured workers;
understand employer
legislative
responsibilities
Specifically related to
injury prevention in
older adults

Falls (Website
provides a link
to QLD health
statistics
surrounding
falls)

Stay on Your Feet Queensland's approach for
promoting healthy active
ageing and preventing falls
among older people in the
community and health care
facilities

RTI

Principles: 1. The true road toll
is broader than fatalities; 2.
Need an ambitious vision with
interim targets to inspire and
motivate action; 3. Safe
System principles are the
foundation for action; 4. Road
safety is everyone’s issue and
everyone’s responsibility

Strategy directly
related to injury –
road safety Action
Plan; Commitment to
measuring
effectiveness M & E framework in
report

Leverage opportunities

Provides steps for
community orgs and
healthcare organisations to
design evidence based falls
prevention programs.
Includes communication with
stakeholders

Acknowledges the length of
time needed to see impact
and commitment to have
timely progress communicate
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities

36

“SECONDS COUNT, BE A
SUPERHERO Preventing
the key causes of child
death”
Queensland Family and
Child Commission
No date range

Highlighted that
Aboriginal and
Torres Strait
Islander young
people have a
higher risk of
suicide; noted that
young males have
higher rate of
suicide than
young females;
Children.

RTI

Information sheet based on
data from the Queensland
Child Commission about
common causes of
injury/disease in children and
how these can be prevented.
Areas of focus include Drowning; Fire and Product
Safety; Transport; Sudden
infant death syndrome; Fatal
assault and neglect; Vaccinepreventable diseases; and
Suicide

Provides overview of burden
and key strategies that can
be used to prevent the injury
from occurring

37

Queensland Youth Strategy
Queensland Government
No date range

Aboriginal and
Torres Strait
Islander young
people; Youth;
acknowledge rural
/ remote at risk;
Refugees;
LGBTIQ

Mention of RTI not a focus

Creating opportunities for
young people in four main
areas: 1. Supporting most
vulnerable young. E.g. young
people in out-of-home care;
culturally and linguistically
diverse young people; 2.
Housing; 3. Healthy futures
and; 4. Education into
employment

Five of the seven
focus areas are
directly related to
injury prevention drowning, burn
injury, suicide,
transport, fatal
assault; Queensland
Family and Child
Commission collects
and analyses
information about
child deaths to inform
policies and
awareness
programmes
Strategy highlights
QLD government
commitment to
engage with young
people and
organisations
working with young
people. Engagement
techniques include 1.
Informing and
communicating;
2. Partnership and
networks; 3. Active
participation (listen to
and actively support
young people to
become agents of

Whole of government
approach, inviting all levels of
government, business,
industry and not-for-profit
organisations and community
members. Report provides
links people can stay
connected e.g. e-mail,
Facebook and Twitter.
Mentions road safety
awareness campaign as a
successful youth initiative.
Report primarily focused on
housing and increasing
employment and education
opportunities for young
people in QLD. Opportunity
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

38

Queensland Government
Connecting Care to
Recovery 2016-2021 – plan
for state-funded mental
health, alcohol and other
drug services.
Queensland Health
2016-2021

Aboriginal and
Torres Strait
Islander people
as a high risk
population; young
people

Focus on mental
health services
and drug and
alcohol services.

Through Connecting care to
recovery 2016–2021 we aim to
embed the principles of My
health, Queensland’s future:
Advancing health 2026 into our
mental health, alcohol and
other drug system. Towards
this, we will continue building
more person-centred and
recovery-oriented services.
The four main areas of focus
include: Promote wellbeing;
Delivering healthcare;
Connecting healthcare;
Pursuing innovation.

39

Our Way – A generational
strategy for Aboriginal and
Torres Strait Islander
Children and Families
Queensland Department of
Child Safety, Youth and
Women; Aboriginal and
Torres Strait Islander
Children and Families
2017-2037

Aboriginal and
Torres Strait
Islander; Children
and families
(focus of report);
Young people in
out of home care
and women

Family violence

Vision: All Aboriginal and
Torres Strait Islander children
and young people in
Queensland grow up safe and
cared for in family, community
and culture. Target: Close the
gap in life outcomes for
Aboriginal and Torres Strait
Islander children and families
and eliminate disproportionate

Core principles

Leverage opportunities

positive change in
their own
communities)

for injury programs under
'Building Block 3: Healthy
futures'

Priority 1: Access to
appropriate services
as close to home as
practicable and at
the optimal time;
Priority 2: Workforce
development and
optimisation of skills
and scope; 3. Priority
3. Better use of ICT
to enhance clinical
practice, information
sharing, data
collection and
performance
reporting; Priority 4.
Early identification
and intervention in
response
Cultural safety for
children and families;
lives free from
violence and abuse;
The QFCC will
support the board to
design an evaluation
and monitoring
framework, aligned
to the Aboriginal and

All priority areas highlight the
importance of community
engagement and ensuring
that services are culturally
appropriate. to suicide risk;
Priority 5. Strengthening
patient's rights Mental Health
Act 2016

All principles can be applied
across injury areas and
programs: 1. Applying a child
focused approach;
2. Ensuring Aboriginal and
Torres Strait Islander people
and organisations participate
in and have control over
decisions that affect their
children; 3. Protecting
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities

representation of Aboriginal
and Torres Strait Islander
children in the child protection
system by 2037. Priority areas:
1. Aboriginal and Torres Strait
Islander young women under
25 years and their partners,
before and during pregnancy
and parenting, especially
during the first 1000 days; 2.
Increasing access to early
years, health and disability
programs for children aged 2–
5 years; 3. Providing families
who have complex needs and
children at risk with the right
services; 4. Enabling
Aboriginal and Torres Strait
Islander children and young
people in out-of-home care to
thrive and re-engaging those
disconnected from family and
kin; 5. Enabling Aboriginal and
Torres Strait Islander children
and young people aged 15–21
years in or leaving out-of-home
care to learn and earn, and
stay safe and well

Torres Strait Islander
Child and Family
Wellbeing Outcomes
Framework.
Aboriginal and
Torres Strait Islander
peoples will evaluate
the strategy and
action plans to
ensure the
evaluation is
culturally informed

Aboriginal and Torres Strait
Islander children’s right to
live in culture; 4. Pursuing
evidence-based responses;
5. Supporting, healing and
strengthening families;
6. Challenging systemic
racism and inequities

National Injury Prevention Strategy Literature Review - Appendices

Page | 128

National Injury Prevention – Literature Review

No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities

40

Our Way Strategy and
Action Plan.
Queensland Department of
Child Safety, Youth and
Women
2017-2019

Injury not a
focus - but
embedded
within the first
1000 days
program

Vision, target and outcomes
same as above

Core principles have
a greater emphasis
on early childhood
development and
working together to
enable selfdetermination and
shared power and
responsibility among
Aboriginal and
Torres Strait Islander
leaders

Commenced the first '1000
days program' in Queensland
- this is important for early
childhood injury prevention
e.g. drowning prevention,
falls, supporting families

41

Serious About Farm Safety
Guide
WorkCover Queensland
No date range

Aboriginal and
Torres Strait
Islander young
people and
families; Mentions
the importance of
partnerships
between regional
and urban service
providers;
Children; Families
- particular focus
on women. Young
people in out-ofhome care
Rural (farm);
Childrenconsiders water
hazards & safe
play

Farm injuries

Program to provide agriculture
employers with a workplace
safety framework that can be
used for small and middle
sized businesses. Elements of
the plan include - preparing to
implement safe work practices
and systems; identifying and
controlling risks; providing
sufficient time and safe
effective tools to achieve
desired work outcomes,
engage with workers to ensure
incidents are reported

Report offers
practical guidance
surrounding safety
checklists that can
be used to prevent
injury when uses
common agriculture
tools e.g. quad bikes,
bore holes, tractors

Based on The Work Health
and Safety Act of 2011,
which is a nationally
consistent framework to
protect the health, safety and
welfare of all workers at work
and all other people who
might be affected by work.
Also uses the 'Work Health
and Safety Regulation 2011',
the Electrical Safety Act 2002
and the Electrical Safety
Regulation 2013
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Appendix 6 Relevant strategies, plans and frameworks (South Australia - details)
No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury
focus

Core elements

Core principles

Leverage opportunities

42

Towards Zero Together South Australia’s Road
Safety Strategy 2020
SA Health - Department of
Planning, Transport and
Infrastructure
2011-2020

RTI

Approach, safer roads, safer
speeds, safer vehicles, safer
people, managing for results.
Will raise the profile of road
safety as a key issue of
concern in Aboriginal
communities. Infrastructure
treatments such as road
sealing and maintenance
within and around Aboriginal
communities, together with
improved road signage

Approach aims to
increase safety priorities
in land use and transport
planning decisions by
building connections with
the planning process

State investment in local
research and development
will continue to be a priority.
A major opportunity for
integrating safety into
planning is the
development of the 30 Year
Plan for Greater Adelaide.
Opportunity to address
social determinants through
a state-wide driver licensing
program

43

Youth Safety Strategy for SA
SA Health - Department of
Communities and Social
Inclusion
2018

Aboriginal and
Torres Strait
Islander people
are a priority
(drivers,
passengers,
pedestrians).
Older road users
(higher severity
crashes). Cyclists.
Motorcyclists.
Heavy vehicle
drivers; Young
road users
Aboriginal and
Torres Strait
Islander; Children;
Older people;
Young men aged
16-24 are at
greatest risk of
perpetrating
violence. Young
women LGBTIQ

Violence

Vision: All young people live
free from relationship, family
and sexual violence. Fewer
young people are experiencing
relationship, family and sexual
violence. Young people who
use violence are supported to
change and are held
accountable. Young people do
not support violence, inequality
or gender stereotypes

Three areas for action:
1. Services – support that
helps, 2. Systems – we
work better together,
3. Society – people know
the causes and are
respectful

Next steps: Development
and implementation of a
Youth Safety Strategy
Action Plan
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury
focus

Core elements

Core principles

Leverage opportunities

44

Safe Infant Sleeping
Standards
SA Health - Department for
Child Protection
2018

Clients
experiencing
extreme hardship
who are: pregnant
women, young
parents and
families from
Aboriginal and
Torres Strait
Islander and other
diverse cultural
communities;
Children

Not injury sudden and
unexpected
death of
infants
during
sleep

Outlines essential safe infant
sleeping practices and
environments alongside the
respective challenges they
pose for parents/caregivers
and staff. The Standards are
informed by the available
evidence about risk factors in
the infant sleeping
environment as well as current
professional practice and
consumer needs and apply to
all families with infants from
birth through to 12 months of
age

Programs may provide
access point for injury
intervention. Factors about
the environment,
parents/caregivers and
families and their ability to
provide for an infant, that
have been associated with
sudden unexpected death

45

Fall and Fall Injury
Prevention and Management
Policy Directive
SA Health
2016-2018

Children with
disabilities and in
hospital; Older
people

Falls

The purpose of the Policy
Directive is to establish a
uniform approach to falls and
fall injury prevention and
management that is consistent
with Australian best practice
guidelines and the
requirements of the National
Safety and Quality Health
Service Standards. The
Directive clearly outlines
governance and the
responsibilities of individuals
and health service
organisations in relation to falls

Taking a preventative,
proactive and
participatory approach to
infant health; Valuing and
embracing the opinions
and views of parents,
guardians or carers;
Being sensitive to and
focused on the protection
of infants; Taking action to
protect infants from
unsafe practices; Having
culturally inclusive
practices which nurture
and affirm parents,
guardians or carers in
their role
1) Large personal and
societal cost of injurious
falls 2) Younger people
and children with health
conditions or a disability
also at risk 3) Engaging
consumers and their
carers in care planning
and decision-making; 4)
SA Health seeks to
reduce the falls and harm
from falls that occur
during care. 5) Care is
provided in a way that
minimises the use of
restrictive practices, while

Screening and assessment
may provide data source.
Reporting data may also be
fed into federal system.
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No.

Name of Strategy
Organisation
Date range

Specific
populations

Injury
focus

46

South Australian Suicide
Prevention Plan 2017-2021
SA Health
2017-2021

Aboriginal and
Torres Strait
Islander peoples;
Rural Children;
Refugees,
LGBTIQ

Suicide

47

South Australian Mental
Health Strategic Plan 20172022
SA Health
2017-2022

Aboriginal and
Torres Strait
Islander mental
health and suicide
prevention.
Emphasis on
community
consultation;
Rural; Children
reduce abuse and
neglect; LGBTIQ

Suicide
(mental
health and
substance
misuse)

Core elements

Core principles

Leverage opportunities

and fall injury prevention, and
management after a fall event

effectively managing risk
to the consumer

The plan identified priorities for
the state to take action to
prevent suicide in SA and will
build on the actions
undertaken in the previous
strategy. Actions include:
partner with Aboriginal and
Torres Strait Islander peoples
to find safe ways of working
with people at risk in a
culturally competent manner to
maximise recovery; increase
access in rural areas; schoolbased - including preventions
and postvention programs and
policies;
Three core strategies
(described under principles),
vision and principles,
prevalence and determinants,
strategic and environmental
context, community response,
core strategies and strategic
direction, reporting

Making people our
priority; empowering
communities; translating
evidence into practice

High quality assessment,
treatment, planning and
continuing care after
discharge (connecting with
people model) may provide
national model of care;
Funding opportunities: SA
suicide prevention grants
scheme

Three core strategies of
document. 1) promotion,
community education and
early intervention for
people and communities
to strengthen mental
health and wellbeing,
prevent mental illness,
raise awareness and
reduce stigma. 2) services
and care which provide

Policy includes a range of
short and long term
goals/objectives. There is a
call for agreed performance
indicators which can be
broadly applied, measure
meaningful information and
connect the person’s
journey between as well as
within services. Long term
goal: Systems and
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No.

48

Name of Strategy
Organisation
Date range

Child protection in schools,
early childhood education
and care policy
SA Department of Education
2018-2019

Specific
populations

Children: policy
focus is on
children - creating
a safe
environment for
children-not
specific to injury

Injury
focus

General
injury focus on
child safety
in general
(creating
child-safe
environmen
ts)

Core elements

The scope of obligations that
must be met to maintain child
safe environments in the
Department for Education’s
schools, early childhood
education and care services,
including through the provision
of child protection curriculum

Core principles

Leverage opportunities

quality and seamless
support aligned to needs.
3) strong leadership,
governance and improved
outcomes

structures to facilitate
improved mental healthrelated data collection,
research and knowledge
exchange across service
provider organisations,
clients, and the community

Core principles focus on
protecting the rights,
safety and wellbeing of
children and young
people; shared moral
obligation; Maintaining
children and young
people’s attendance at,
and engagement with
education

One of the obligations is
training and support-could
build injury prevention into
training
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Appendix 7 Relevant strategies, plans and frameworks (Tasmania - details)
Name of Strategy
Organisation
Date range

Specific
populations

Injury focus

Core elements

Core principles

Leverage opportunities

49

Tasmanian Suicide
Prevention Strategy 20162020
Tasmania Department of
Health
2016-2020

Aboriginal and
Torres Strait
Islander people,
LGBTIQ people,
Culturally and
linguistically diverse
(CALD) people,
Men

Suicide

Creating a responsive,
coordinated health
system; Empowering
and supporting young
people, families and
communities to respond
Implementing public
health approaches and
increasing community
literacy; Effective
implementation,
monitoring and
evaluation; Training and
supporting our health
workers and
gatekeepers to provide
effective and
compassionate care and
support

Links directly to the following:
Rethink Mental Health, A LongTerm Plan for Mental Health in
Tasmania 2015-2025 (the
Rethink Plan); Youth Suicide
Prevention Plan for Tasmania
2016-2020; Suicide Prevention
Workforce Development and
Training Plan for Tasmania
2016-2020. Dedicated funds for
mental health and suicide
prevention strategies;
Acknowledges role of social
determinants

50

Safe Homes, Safe
Families: Tasmania’s
Family Violence Action
Plan 2015-2020
Tasmanian Government
2015-2020

Aboriginal and
Torres Strait
Islander families;
children

Acknowledges
suicide
association but
no specific
strategy
identified

Whole of government and
cross-sector approach;
Improving referral
pathways; Early
intervention and a ‘nowrong-door’ approach to
provide multiple access to
services for people across
the age spectrum;
Addressing the social and
economic factors;
and ensuring a focus on
improved mental health
and wellbeing for all;
Supporting the important
role of families and
communities; Education
and awareness;
Harnessing media and
technology
Establishing Safe
Families Tasmania;
Changing attitudes and
behaviours; Supporting
families; Strengthening
legal response

Shared responsibility;
Whole of society and
whole of family
approaches; Flexible
coordinated
collaborative approach
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Appendix 8 Relevant strategies, plans and frameworks (Victoria - details)
No.

Name of Strategy
Organisation
Date range

Specific populations

Injury focus

Core elements

Core principles

Leverage
opportunities

51

Victorian Suicide Prevention
Framework 2016-2025
Victorian Department of Health
and Human Services
2016-2025

Aboriginal and Torres
Strait Islander people;
Rural and remote;
Children, Older people;
LGBTIQ community
and refugees- need for
support systems to
reduce risk of substance
abuse, suicide and selfharm

Suicide

Whole of government
commitment; systems /
co-ordinated approach;
Public health approach =
universal, selective and
indicated place-based
approach. Eight
principles: Empowering
communities, co-design of
services and systems;
provision of culturally
appropriate & accessible
services; Focus on
building cultural,
community strengths recognises role of Elders
and community leaders in
engaging young people

52

Towards Zero 2016-2020
Victorian Road Safety Strategy
and Plan
Victorian Government
2016-2020

Rural (Recognises that
two thirds of people
killed on country roads
are country people);
Several strategies
targeting rural
infrastructure; Children;
Older people

RTI

Addresses 5 objectives:
Build resilience; Support
vulnerable people; Care for
the suicidal person; Learn
what works best and; Help
local communities prevent
suicide. Focus: strengthening
responses and creating an
integrated approach and
provision of wrap-around
support and strengthening
safety and crisis support;
Approach: "place-based local
trials and assertive
outreach"; Will develop an
Aboriginal social and
emotional wellbeing
framework
Recognises that human
bodies are vulnerable, we
have a shared responsibility;
people make mistakes; Safe
systems approach improvements to road and
roadside infrastructure
community engagement on
speeds focus on behaviour
safe vehicles

Links directly with
suicide prevention
nationally;
Commitment to
measure
effectiveness
including a costeffectiveness of
interventions;
local analyses of
suicide & suicide
attempt trends; all
Victorian
Government
agencies develop data &
information
sharing system
Driver licence
attainment for
disadvantaged
teenagers
(opportunity for
road safety
messages)
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No.

Name of Strategy
Organisation
Date range

Specific populations

Injury focus

Core elements

Core principles

Leverage
opportunities

53

Preventing violence before it
occurs - A framework and
background paper to guide the
primary prevention of violence
against women in Victoria
Vic Department of Health and
Human Services
2006 (background paper);
2009 Framework

Aboriginal and Torres
Strait Islander people,
young people
recognised as at risk;
Older people; Young
men, LGBTIQ;
People experiencing
socio-economic
disadvantage

Violence

Levels included:
Determinants of violence promoting equal and
respectful relationships
(across individual,
community, society);
Key contributing factors promoting non-violent norms
& improving access to
resources and support
systems;
Key population groups;
Key settings; Involvement of
Aboriginal and Torres Strait
Islander men included in
mentoring programs, fatherson initiatives, men's meeting
places, healing camps and
journeys

Whole of government and
between government and
non-government sectors;
reported most likely to be
effective coordinated
approach across settings
and levels of influence
(families, communities,
organisational);
Applied a socio-ecological
model to develop the
framework overlaid by a
logic model addressing
key determinants of
violence; programs
needed to be: Aboriginal
led; in partnership with
community and
government; have an
holistic approach; be
culturally appropriate

Changes in
attitudes and
responses to
violence as norms
recognised as
potential leverage
for change;
recommended
broad program;
Building
organisations with
safe & welcoming
environments;
Building
workplace
capacity; building
networks to
address violence
against women
and social norms;
Interventions
focussing on
collective efficacy
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Appendix 9 Relevant strategies, plans and frameworks (Western Australia - details)
No.

Name of Strategy
Organisation
Date range

Specific populations

Injury focus

Core elements

Core principles

Leverage
opportunities

54

Affordable Housing Strategy
2010-2020 Opening Doors to
Affordable Housing
Government of Western
Australia
2010-2020

People on low to
moderate incomes;
support for homeless
people, Aboriginal and
Torres Strait Islander
people, culturally and
linguistically diverse
(CALD) people, seniors
and key workers

Injury not
specifically
mentioned

Three strategies: Strengthen
Social Housing; Improve
Housing Supply (especially
for those on low-moderate
income) and; Enable
Successful Transition from
Crisis. Includes confronting
challenges such as reduction
in homelessness, and
improvement in supply of
social housing

Across-government
approach; partnership
with private and
community sectors

Scope to improve
social
determinants of
health

55

Better Choices: Youth in WA
Government of Western
Australia and Department of
Communities

Young people aged 1025 with focus on 10-18
age group

Suicide, selfharm

Youth-led; systems / coordinated approach

Refers to
Queensland’s
Youth Support
Model and
Victoria’s youth
refuge and
service model as
best practice

56

Suicide Prevention 2020:
Together we can Save Lives.
Government of Western
Australia and Mental Health
Commission
2020

People who have
attempted suicide,
Aboriginal and Torres
Strait Islander people,
LGBTI, Culturally and
linguistically diverse

Suicide

Improve the cohesion of the
youth service system,
specifically access and
engagement services
(health, education), targeted
intervention services (mental
health, support services) and
redirection and re-entry to
crisis services (housing,
family support)
Action areas: Increased
public awareness; Local and
community prevention across
the lifespan; Coordinated
services for high-risk groups;
Shared responsibility across
government, private and non-

Valuing and including
people with lived
experience; action across
sectors; life course
approach; early
intervention; tailoring for
diversity; Sustainability;

Informed by
national Living is
for Everyone
(LIFE) Framework
and National
Aboriginal and
Torres Strait
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No.

Name of Strategy
Organisation
Date range

Specific populations

(CALD) people, rural
and remote people

Injury focus

Core elements

Core principles

Leverage
opportunities

government sectors to
building mentally healthy
workplaces; Increased
suicide prevention training;
Timely data and evidence to
improve responses and
services

Allocating resources
where most needed

Islander Suicide
Prevention
Strategy 2013

National Injury Prevention Strategy Literature Review - Appendices

Page | 138

National Injury Prevention – Literature Review

Appendix 10 Example of Relevant Factsheets
Organisation
Commonwealth Department of
Health

Name of Factsheet
Australian 24-Hour Movement Guidelines for the
Early Years (Birth to 5 years)

Link to Factsheet
https://www.health.gov.au/internet/main/publishing.nsf/Content/healthpubhlth-strateg-phys-act-guidelines#npa05

Commonwealth Department of
Health

Australia’s Physical Activity and Sedentary
Behaviour Guidelines for Children (5-12 years)

https://www.health.gov.au/internet/main/publishing.nsf/Content/healthpubhlth-strateg-phys-act-guidelines#apa512

Commonwealth Department of
Health

Australia’s Physical Activity and Sedentary
Behaviour Guidelines for Young People (13-17
years)

https://www.health.gov.au/internet/main/publishing.nsf/Content/healthpubhlth-strateg-phys-act-guidelines#apa1317

Commonwealth Department of
Health

Australia’s Physical Activity and Sedentary
Behaviour Guidelines for Adults (18-64 years)

https://www.health.gov.au/internet/main/publishing.nsf/Content/healthpubhlth-strateg-phys-act-guidelines#apaadult

Commonwealth Department of
Health

Choose Health: Be Active – A physical activity
guide for older Australians

https://www.health.gov.au/internet/main/publishing.nsf/Content/healthpubhlth-strateg-phys-act-guidelines#chba
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Appendix 11 Adaptation of NHMRC levels of evidence
These tables are a guide and should be applied where possible. Where not possible, the reviewer
needs to keep these parameters in mind and make an educated estimate from their overall
interpretation of the review and the evidence provided; where multiple outcomes are included in the
one review, where possible, preference the injury outcome in making decisions regarding strength
of evidence.

Evidence
A
(Excellent)
B
(Good)
C
(Satisfactory)
D
(Poor)

One or more level I studies with a low risk of bias;
Several level II studies (> 50%) of included studies in review with a low risk of
bias
One or two level II studies (at least 50% of included studies) with a low risk of
bias or a SR/several (=2 or more) level III studies with a low risk of bias
One or two level III studies (at least 50% of included studies) with a low risk of
bias, or level I or II (at least 50% of included studies) studies with a moderate
risk of bias
Level IV studies, or level I to III studies/SRs with a high risk of bias

Consistency
A
(Excellent)

All studies consistent

B
(Good)

Most studies (> 50% of included studies) consistent and inconsistency may be
explained

C
(Satisfactory)

Some inconsistency reflecting genuine uncertainty around research question

D
(Poor)
Not applicable

Evidence is inconsistent
No included papers identified

Public Health Impact
Results of meta-analyses should be statistically significant showing:
A (Excellent)

Very large (OR>1.5) (or similar benefit if protective outcomes are used)

B (Good)

Substantial (OR=1.3-1.5) (or similar benefit if protective outcomes are used)

C (Satisfactory)

Moderate (OR=1.1-1.3) (or similar benefit if protective outcomes are used)

D (Poor)

Slight or restricted (OR 1<1.1); no significant results; no meta-analyses
conducted
No included papers identified

Not applicable
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Generalisability
A
(Excellent)
B
(Good)
C
(Satisfactory)

D
(Poor)

Population/s studied in body of evidence are representative of the target
population in Australia. (At least 25% of high quality included studies were
conducted in Australia)
Population/s studied in the body of evidence are similar to the target population
in Australia. (Majority of included studies conducted in other countries with
similar demographics to Australia or Australian target population.)
Population/s studied in body of evidence differ to target population in Australian
context but it is sensible to apply this evidence to an Australian population.
(Majority of included studies conducted in other countries or contexts and these
studies are likely to apply to a target Australian population)
Population/s studied in body of evidence differ considerably to target Australian
population and hard to judge whether it is sensible to generalise to a target
Australian population. In this context, interpreted as the majority of studies are
not representative of the Australian population of interest.

Applicability
A
(Excellent)

B
(Good)
C
(Satisfactory)

D
(Poor)

Directly applicable to Australian context. In this context, interpreted to mean that
majority (> 50%) of included studies were conducted on topics, products or
issues that are relevant to the Australian context (e.g findings are applicable to
issues in Australia such as rurality, Aboriginal or Torres Strait Islander people,
or to current products or legislation)
Applicable to Australian context with few caveats - some limitations regarding
population mix or relevant products, laws, cultural issues etc.
Probably applicable to Australian context with some caveats. In this context,
interpreted to mean that included studies included overseas contexts that are
somewhat similar, to the Australian context, but with some possibly relevant
differences.
Not applicable to Australian context. In this context, interpreted as the studies,
interventions, populations were not at all relevant to the Australian context.

Overall all grading / strength of evidence
Strong

Moderate

Promising

Body of evidence can be trusted to guide practice
CAN ONLY BE GRADED STRONG IF EVIDENCE BASE AND CONSISTENCY
ARE BOTH GRADED EXCELLENT OR GOOD (A or B)
Body of evidence can be trusted to guide practice in most situations
CAN ONLY BE GRADED MODERATE IF EVIDENCE BASE
CONSISTENCY ARE BOTH GRADED EXCELLENT OR GOOD (A or B)

AND

Weak

Body of evidence provides some support for recommendation(s) for this
intervention but care should be taken in its application
Body of evidence is weak and recommendation must be applied with caution

Little to no
impact

Consensus-based recommendation formulated in the absence of quality
evidence
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Appendices 12-26 Body of evidence
Appendix 12 Alcohol and other drugs
NHMRC Body of evidence and quality (Alcohol and other drugs)
Study

Participant
characteristics
Motorbike riders

NHMRC Body of evidence
1
2
3
4
5
C
D
D
B
C

Driver (alcohol affected)

C

C

D

C

C

Charlet and
Heinz 2016

Problematic drinkers

C

C

D

C

C

Dinh‐Zarr et al.
2004

Problem drinkers

A

C

D

B

C

Elder et al.
2004

Alcohol impaired drivers.

C

B

D

B

C

Elder et al.
2011

Drink driving offenders
(usually at high risk of
recidivism).

C

B

D

B

C

Araujo et al.
2017
Bergen et al.
2014

Study quality
Only two high quality reviews included, lack of pooled results or explanation
of methods.
Quality of 14 included studies was not reported. None were randomised
control trials (RCTs). Of the 10 studies in the meta-analysis, 6 all were
before and after or interrupted time series studies, only 6 with comparison
groups. Eight of ten showed intervention to be effective.
Review included 63 studies – focus was on reduction in different types of
harm, not on intervention type. Results may be biased by use of selfreported measures.
Cochrane review of 17 RCTs. Mixed risk of bias in various studies included
and conclusions about study quality was not possible for most studies – but
it was considered low (or adequately managed) in four studies. Lack of
large trials to sufﬁciently assess effects on injuries - imprecise effects may
be collected.
Eight studies of interrupted time series or before and after trials with
comparison communities were included in the review. Three of four studies
in a meta-analysis showed a net reduction in road crashes in the
intervention communities. However, all were published before 2000, so the
media strategies are unlikely to be applicable today. Studies were in
Australia, New Zealand, the US and Europe. Potential publication bias.
Update on 2007 Cochrane review to include a total of 15 studies. Evidence
rating is based on the fact that other than the use of the existing Cochrane
review, there is no indication of either the quality of the review or the
studies included. Narrative review – and reports that findings were
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Elzerbi 2017

Dependent drinkers at
emergency departments
Young adults (either
high risk individuals in
healthcare settings or
high risk settings, e.g.
higher education)
Patients admitted to
emergency department
for alcohol related injury.
Alcohol consumers

A

B

C

B

B

B

B

B

B

B

A

B

C

C

C

A

C

D

B

B

Ker et al. 2008

Alcohol server setting
environment

C

C

D

B

B

Klimas et al.
2018

People who use illicit
drugs (PWID)

D

C

C

B

C

Middleton et
al. 2010

Limiting or maintaining
existing limits on the
hours of sales for
preventing excessive
alcohol consumption
and related harms
Injury patients in
emergency care setting.

C

C

D

B

C

C

B

D

C

C

Foxcroft et al.
2016

Havard et al.,
2008
Jones et al.
2011

Nilsen et al.
2008

consistently positive, but only a few studies (with small sample sizes)
examined injury outcomes.
A meta-analysis using 22 trials was conducted. Only high-quality and
methodologically similar trials were analysed.
Large systematic review, 78 studies with 67 included in a quantitative
synthesis. Although studies were all RCTs or cluster RCTs, none appeared
to have low risk of bias on all measures. So studies included were of low or
moderate quality evidence.
*Interventions show promise
Thirteen studies were of mostly high quality.

Of 39 included studies, there were 7 RCTs, 1 was of strong quality, 3 of
moderate quality, 3 poor quality. Findings were very variable, with different
outcomes measured including sales, criminal offences, disorder and
violence. Eleven studies were carried out in the USA, nine in Australia and
eight in other countries including Sweden, the UK and Canada.
Of twenty-three studies, only five examined an injury outcome – and these
were not free of bias. Lack of allocation concealment, intervention
compliance, blinding and large sample sizes.
Most of the seven included studies had a high or unclear risk of bias. Low
to very low quality evidence. Acknowledges the limited scope of review and
lack of studies that met criteria.
Fourteen studies were included, and of these, five were included in one
meta-analysis (lifting Sunday bans) and four in another (increasing days of
sale). No RCTs, included studies were of weak to moderate quality, with
many not controlling for potential confounders. Several were conducted in
Australia.
Considerable variation in study protocols, and interventions – with some
providing few details. Of the 12 studies that compared pre- and post-brief
intervention results, 11 observed a significant effect on at least some of the
outcomes. Effect size were typically listed as small, but values were not
reported. Of the 14 studies, nine were conducted in the US and five in
Europe.
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Ritter and
Cameron 2006

Varied for each
substance

C

C

D

B

B

Quality not reported on the 650 included studies. Heterogeneity in
substance types, interventions and population groups. The evidence in
relation to interventions that reduce injury and violence was not strong
except in the area of road trauma.

Shults et al.
2009

Alcohol affected drivers

C

B

C

B

C

Siegfried et al.
2014

Not specified

D

C

D

B

B

YumaGuerrero et al.
2012

Adolescents (11-21
years) in acute care
settings (Emergency
Departments)

D

C

D

B

B

Six studies were included and considered to have fair to good study design
and execution. Meta-analysis was not possible. Study bias and quality not
reported. All studies were conducted within the US.
Studies included had high risk of selection bias and bias from lack of
randomisation, but low risk of reporting bias. Only four studies were
included, one RCT and three Interrupted time series (ITS) studies all of
were considered low quality.
Inconsistent findings from the seven studies. Quality or bias of studies not
acknowledged.

NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Alcohol and other drugs)
Study
Araujo et
al. 2017

Intervention
Interventions to
prevent motorcycle
crashes and the
associated morbidity
and mortality.

Included studies;
methods of syntheses
20 studies; results of
each study presented
separately.

Outcome measures
Not specific to alcohol
(mortality and
morbidity), varied for
each study.

Findings and conclusions
-

-

The measures introduced through laws have been
evaluated using before–after, interrupted time series, and
longitudinal studies that compare the measures scaled to
population before and after the law was in effect. Most of
the interventions of this type show no or low-level results
Results only refer to USA (enforcement of helmet use not
included as already mandatory in Aust).
There is limited but consistent evidence that
strengthening laws for penalties related to alcohol
consumption or speeding has an impact on risk.
Zero tolerance to alcohol (0 blood alcohol concentration)
for those <21 years – no observed effect
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Bergen et
al. 2014

Publicised sobriety
checkpoints in
reducing alcoholinvolved crashes

15 studies from 10
papers; descriptive.

Alcohol involved crash
fatalities, other crash
related outcomes,
checkpoint staffing
level, effectiveness in
high risk groups,
intervention
effectiveness, economic
efficiency.

-

Charlet and
Heinz 2016

Reduction of the
individual alcohol
consumption

63 studies (5/63
related to injury);
descriptive

Reduction in alcohol
consumptions,
reduction in alcohol
related injury.

-

Administrative revocation of licence for alcohol Relative
Risk (RR) 0.95
Laws that permit drier sobriety checkpoints – no
observed effect.
10 studies in five papers – intervention effectiveness of
alcohol-involved crash fatalities and forms primary
evidence for review.
8 of 10 evaluations that measured alcohol-involved crash
fatalities reported reductions in the outcome after
implementing publicised sobriety checkpoint programs.
Publicised sobriety checkpoint programs are effective
among high-risk populations of men aged 21-34 years
and college students.
Median reduction in alcohol-involved crash fatalities = 8.9 - the effect size (-8.9%) continues to be considered
strong evidence of effectiveness.
Economic evaluation indicate the potential for significant
cost saving. Five economic evaluations showed benefit:
cost ratios ranging from 2:1 to 57:1.
Findings focused on the impact of alcohol reduction on
various harms, including injury – not on types of
interventions.
Findings support and the benefits of alcohol reduction in
physical injuries as well as mental and societal health
and life quality.
One study – association between lifetime risk of alcoholattributable injuries and daily alcohol intake in Europeans
of ages 15 and above.
One case cross-over study – 25% increased risk with
each additional alcoholic drink 6 hours prior to injury
3 RCT studies – no significant effects of non-fatal selfinjuries or injuries to others past reduction of alcohol
amount by 7-36%.
2 RCT found long-term significant decreases of total,
alcohol-related and medically treated injuries by
individual reduction of weekly alcohol intake by 29-35%.
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Dinh‐Zarr
et al. 2004

Elder et al.
2004

Interventions
included partner
training, education,
telephone aftercare,
GP intervention,
general health
booklet,
pharmacology,
motivational
interview, group
therapy, probation,
day centre treatment,
acupuncture
Mass media
campaigns for
alcohol-related
crashes

23 (RCTs); findings
not combined due to
diversity of studies

Mortality, Non-fatal
injury, Non-fatal
violence, Falls, Motor
vehicle crashes.

-

-

8 studies; descriptive.

Reduction in alcohol
impaired driving and
alcohol-related crashes
(both crashes and
measured blood alcohol
concentration).

-

-

Elder et al.
2011

Ignition interlocks for
reducing alcoholimpaired driving and
alcohol-related
crashes

11 studies in original
review 4 studies in
updated review;
descriptive.

Alcohol consumption,
alcohol impaired driving,
alcohol related crashes,
fatal and non-fatal
injuries.

-

Most common intervention: brief trials (n=9).
Reductions seen for, motor-vehicle crashes and related
injuries, falls, suicide attempts, domestic violence,
assaults and child abuse, alcohol-related injuries and
injury emergency visits, hospitalizations and deaths.
Reductions ranged from 27% to 65%.
Brief counselling in clinical setting (n=7): Most commonly
evaluated intervention found through meta-analysis to
show a reduction in injuries (RR 0.65).

The median decrease in crashes across all five studies in
the meta-analysis for all levels of crash severity was 13%
and for injury-producing crashes was 10%.
No clear difference in effectiveness of campaigns that
used legal deterrence messages and those that used
social and health consequences
None of the studies reviewed provides unequivocal
evidence that a given campaign actually reduced AID or
alcohol-related crashes. However, across the body of
evidence reviewed, which contains studies subject to
confounding variables, the estimated effects of the
campaigns consistently indicated beneficial results.
It is possible that some types of messages are better
suited than others for promoting different types of change
– evidence is not available on this.
9/15 studies assessed the effects of interlock installation
2/15 studies evaluated opportunity to have interlock
installed
Strong evidence that interlocks are effective in reducing
re-arrest rates while they are installed in offenders’
vehicles.
Effects of ignition interlock installation on motor vehicle
crashes indicated that the interlock groups are involved in
more reported crashes than comparison groups with
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-

Elzerbi
2017

Foxcroft et
al. 2016

Alcohol brief
interventions to
reduce hazardous
and harmful drinking

23 RCTS (15,173);
meta-analysis

Motivational
interviewing
*Not specific to injury

77 studies (84 trials)
RCT and cluster
RCTs; 68 studies
included in metaanalysis

Grams of alcohol
consumed at less than
or equal to 5-, 6-, and
12-month follow-up.

-

1) Quantity of alcohol
consumed, 2) frequency
of alcohol consumed, 3)
binge drinking, 4)
alcohol problems, 5)
blood alcohol
concentration, 6) peak
blood alcohol
concentration, 7) drink
driving, 8) risky
behaviour.

-

-

-

-

-

suspended licenses. However, they may not be involved
in more crashes than the general driving population
The potential for interlock programs to reduce alcoholimpaired driving and alcohol-related crashes is currently
limited by the small proportion of offenders who
participate in the programs and the lack of a persistent
benefit effect once the interlock is removed.
Pooled results at 6-month follow-up did not indicate an
effect in favour of brief intervention compared with control
intervention.
Pooled results at 6 months follow-up for targeted injury
studies identified a small effect in favour of brief
intervention compared with the control group
The majority of interventions occurred in higher education
settings (51/84). 14 were in healthcare settings.
Positive effects for motivational interviewing for the
quantity of alcohol consumed (standardised mean
difference (SMD) −0.11, or a reduction from 13.7
drinks/week to 12.5 drinks/week; moderate quality
evidence); frequency of alcohol consumption (SMD
−0.14, or a reduction in the number of days/ week alcohol
was consumed from 2.74 days to 2.52 days; moderate
quality evidence); and peak blood alcohol concentration,
or blood alcohol concentration (SMD −0.12, 95% CI
reduction from 0.144% to 0.131%; moderate quality
evidence).
Majority of interventions were only 1 session.
Marginal effect of motivational interviewing for alcohol
problems (SMD −0.08, reduction in an alcohol problems
scale score from 8.91 to 8.18; low quality evidence) and
no effects for binge drinking (SMD −0.04, moderate
quality evidence) or for average blood alcohol
concentration (SMD −0.05, moderate quality evidence).
No effects on drink-driving (SMD−0.13, moderate quality
of evidence) or other alcohol-related risky behaviour
(SMD −0.15, moderate quality evidence).
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Havard et
al., 2008

Interventions
targeting alcohol
problems in
emergency
departments to
reduce alcohol
related injury

13 studies (10 RCTs,
2 cohort with no
comparison, 1 nonRCT); meta-analysis
(where possible).

Quantity/ frequency of
alcohol consumption at
12 months, high volume
alcohol frequency at 3
and 12 months,
consequences from
drinking at 3 and 6
months, alcohol injury at
6 or 12 months.

-

-

-

Jones et al.
2011

Interventions
implemented in
drinking
environments on a
broad range of
harms, including
alcohol consumption,
underage alcohol
sales, violence and
road traffic

39 studies ; structured
tables.

Violence, injuries,
assaults, aggression,
anti-social behaviour,
crime, road traffic
crashes and pedestrian
injuries, health service
utilisation, and
excessive alcohol
consumption.

-

-

Ker et al.
2008

Interventions
included staff
training, information
distribution, free
home driving service
“tipsy taxi’,

23 studies; Results
were reviewed
qualitativelyintervention types very
broad.

1) Observed aggression
by patron and staff, 2)
Behaviour of patrons
(breath tests and
interviews), 3) Drinkers
self reported knowledge

-

-

Emergency Department-based intervention found to have
no effect on either quantity/frequency of drinking or the
frequency of heavy drinking at 12 months. The effect of
interventions in the frequency of heavy drinking at 3
months and consequences of drinking at 6 months or 12
months were inconclusive
10/13 were brief counselling sessions (3 counselling
alone, 6 were combined with additional materials, 1 with
booster counselling session).1 study was simple written
advice, 1 study was computer generated personal
feedback/advice.
Pooled data indicates that interventions did not have an
effect on quantity/frequency of drinking at 12 months and
frequency of heavy drinking at 12 months.
Individuals who received an intervention had half the
odds of experiencing an alcohol related injury 6 or 12
months after Emergency Department visit than control
(Odds Ratio, OR, 0.59).
Findings indicate that effective delivery of
multicomponent programmes in drinking environments
may reduce alcohol-related harm. The multicomponent
programmes combined community mobilisation,
Responsible Beverage Service training, house policies
and stricter enforcement of licensing laws.
Various outcomes were measured including violence or
injuries, including assaults and incidents of aggression
(12 studies), drink driving and rates of alcohol-related
traffic crashes (9), and changes in alcohol consumption
among patrons in drinking environments (7).
Few studies reported results in a manner that permitted
the magnitude of the intervention effect to be determined.
Training to reduce aggression: 1 trial (‘safer bars
intervention’- workbook and 3 hour training) significant
positive intervention effect (P, 0.001), average # of
incidents falling in intervention group.
Distribution of drinking information cards in bars: No
significant changes.
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toughened
glassware, crime
reduction intervention
in liquor store,
intervention to
reduce serious
assault rate

Klimas et
al. 2018

Middleton
et al. 2010

Nilsen et
al. 2008

and behaviour through
randomised telephone
interviews, 4) Injury
(crashes), 5) Injury to
bar staff (selfcompleted), 6) Injury
(criminal activity from
police records, 7) Injury
(serious assault rate
from police).
Primary: 1) Alcohol use
(reduction), 2) Retention
in treatment.
Secondary: Illicit drug
use, 2) alcohol related
problems or harms.

Psychosocial
interventions to
reduce alcohol
consumption in
PWID (users of
opioids and
stimulants): twelvestep programme,
brief intervention,
motivational
interviewing (MI)
Limiting or
maintaining existing
limits on the hours of
sale for preventing
excessive alcohol
consumption and
related harms

7 studies (qualitative
synthesis), 3 studies
meta-analysis;
measurement of
treatment effect (for
continuous data),

14 studies; effect size
measures.

Alcohol consumption

Brief interventions
delivered to injury
patients in

14 studies; descriptive.

Alcohol intake, risky
drinking practices;
alcohol related negative

-

Distribution cards in liquor store: No difference pre and
post.
Free home driving service (1 study): Injury reduced by
15% in experimental area. No significant difference for
fatal crashes.
Toughened glass: caused more injury than control.
Intervention to reduce serious assault rate: Before
intervention, assaults 52% higher than control rate, after
interventions 37%, lower.
*Did not include studies that measure knowledge increase.
Cognitive-behavioural coping skills training VS 12 step
facilitation: No significant difference for all measures.
Brief intervention VS treatment as usual: No significant
difference for all measures.
MI VS Education Intervention only: No significant
difference for all measures.
Brief MI VS assessment only (control): No significant
difference for all measures except alcohol use reduction
in the past 30 days.
Intensive MI VS MI: Alcohol use as seven or more
drinking days’ reduction in the past 30 days.
Findings of review support the potential value of allowing
local communities to maintain restrictions on hours or
days of sale of alcohol.
Evidence of the effects of changes in hour of sale of <2
hours was insufficient to determine effectiveness
because of inconsistency among findings in the body of
evidence, leaving unanswered questions of the effects of
small increase in hours of sale.
All studies relied on population data from public health
surveillance systems that did not capture information on
alcohol control policies and therefore studies were not
able to control for potential confounding factors.
5 studies focussed on motor vehicle injury patients,
whereas 1 study targeted patients with a facial injury. The
other 8 studies reported on all types of injury.
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emergency care
setting

impacts, injury
frequency.

-

Ritter and
Cameron
2006

Effectiveness of
alcohol, tobacco and
illicit drug harm
reduction
interventions

650 studies;
descriptive.

Varied for each topic
area.

-

-

Shults et
al. 2009

Multicomponent
programs with
community
mobilization for
reducing alcoholimpaired driving

6 studies; effect size
for each study
reported separately.

Varied for each study.
Some include: crashes,
alcohol related arrests,
alcohol related fatal
crashes, self-reported
drinking after driving,
night time injury crashes

-

Alcohol intake reduced more among BI patients than CG
patients in most studies.
More intensive interventions tended to yield overall more
favourable results however it was not possible to draw
any dose-response conclusions (unclear if greater
number , length or intensity resulted in greater treatment
effect).
3 studies applied computer –based BIs with provision of
computer-generated feedback.
For alcohol harm reduction efforts of known efficacy and
effectiveness are those that reduce drink driving (RBT
and interventions for drink driving offenders).
Limited research to support the efficacy and effectiveness
of non-road related alcohol harm reduction interventions.
Relationship demonstrated to closing time by staff,
management of aggression and crowding, although
efficacy is lacking.
Random breath testing increases the deterrent effect and
a combination of population measures along with
sanctions and intervention programmes for drink drivers
and increased public concern all contribute.
Limited evidence regarding injuries relating to glassware
(e.g. using toughened glass or plastic glasses)
For alcohol harm reduction efforts of known efficacy and
effectiveness are those that reduce drink driving (RBT
and interventions for drink driving offenders).
The evidence in relation to interventions that reduce
injury and violence is growing but not yet strong (although
this study was published in 2006)
5/6 studies provided effect measures of percentage
change in alcohol-related crashes and 4 of these
reported declines in the effect measures
The studies indicate that carefully planned, well-executed
multicomponent programs with community mobilization
can reduce alcohol-related crashes and suggest that
these programs produce cost savings
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and blood alcohol
concentration.

-

-

Siegfried et
al. 2014

YumaGuerrero et
al. 2012

Restricting or
banning the
advertising of alcohol

Screening, brief
intervention and
referral.
Interventions: all but
one used
motivational
interviewing (MI) as
base for intervention

1 RCT and 3 ITS;
meta-analysis were
conducted for two
studies. Results not
combined.

7 RCTs; Not stated.
Descriptive reporting
of each study
provided.

Primary outcome: 1)
reduction in alcohol
consumption.
Secondary outcome: 1)
delayed age of initiation,
2) reduction in risk
behaviour, 3) reduction
in injury or accident, 4)
reduction in individual
spending.
Not stated

-

-

-

-

-

None of the studies provided unequivocal evidence that a
given program reduced alcohol-related crashes; there is
consistent evidence, however of an impact across the
body of evidence reviewed. This pattern is unlikely to be
an artefact of methodologic flaws within the studies
programs implemented in small populations.
Effective programs included most or all of the following:
sobriety checkpoints, responsible beverage training
service training; efforts to limit access to alcohol,
particularly among young people; public education
campaigns; and media advocacy efforts to gain the
support of policymakers and the public.
RCT: Alcohol consumption was significantly higher in
young men who viewed commercials with alcohol content
compared to those who viewed neutral advertisements
(regardless of content within movies watched. However
no follow up.
ITS: combined results showed an increase of 1.10% in
consumption following the ban (p = 0.43) – not significant.

6 out of 7 studies showed positive alcohol consumption
and/or consequences effects for all participants
regardless of study condition.
Findings of 4 studies demonstrating significant
intervention effects were inconsistent. Two studies found
significant differences among intervention and control
groups within a subgroup of the study sample.
Personalised MI VS handout (control): No significant diff.
Control group more likely to report drinking and driving
(OR: 3.92, p < 0.01). Intervention group less likely to
report alcohol related injury (21% V 50% P< 0.01) in 6
months follow up.
Alcohol related topic rarely selected when given topics for
MI.
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-

-

Brief MI VS standard care: no significant difference.
Adolescents who scored above cut-off for further referral,
those in intervention group significantly reduced number
of drinking days per month and frequency of high volume
drinking compared to control.
Interactive computer game VS standard care: Both
groups showed reduction at 3 months.
Intervention groups more likely to report 2 or less alcohol
consequences in 6 month follow up, with strong effects
for therapist groups.
Peer educator MI VS standard care: Intervention group
more likely to report efforts to quit at (3 months:
p=0.0010, 12 months: p <0.01) and cut back on drinking
(3 months: p< 0.001).

AMSTAR (Alcohol and other drugs)

Araujo et al.
2017
Bergen et al.
2014
Charlet and
Heinz 2016
Dinh‐Zarr et al.
2004
Elder et al.
2004
Elder et al.
2011

1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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Elzerbi 2017
Foxcroft et al.
2016
Havard et al.,
2008
Jones et al.
2011
Ker et al. 2008
Klimas et al.
2018
Middleton et
al. 2010
Nilsen et al.
2008
Ritter and
Cameron 2006
Shults et al.
2009
Siegfried et al.
2014
YumaGuerrero et al.
2012
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Appendix 13 Burns
NHMRC Body of evidence and quality (Burns)
Study
Kendrick et al.
2009

Participant
characteristics
Children and young
people 0-19

NHMRC Body of evidence
1
2
3
4
5
A
B
A
A
B

Study quality
High quality RCTs included in study. Stated no bias, however no specific
reporting of individual study bias.
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Kendrick et al.
2012

Children and young
people under 19

A

B

A

A

B

Turner et al.
2004

Children under 14

A

B

A

A

A

Quality of studies were mixed (only 1/3 of RCTs had appropriate
randomisation/ allocation concealment or blinded outcome). Effect size
varied with quality. Bias accounted for in reporting.
Low bias. Studies were high quality.

NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Burns)
Study

Intervention

Kendrick
et al.
2009

Education
and home
safety
equipment.
Includes
combination
of, training,
provision of
safety
equipment,
provision of
information,
home safety
inspection.

Included
studies;
methods of
syntheses
24 (17
RCTs, 3
non RCTs,
4
Controlled
Before and
After
(CBA));
metaanalysis

Outcome
measures

1)
Possession
of functional
smoke
alarms. 2)
Safe hot tap
temperature.
3)
Possession
of fitted
fireguard.
4)
Possession
of fire
extinguisher.
5) Storage of
matches and
lighters out
of reach. 6)
Keeping hot
drinks and
food out of
reach. 7)

Findings and conclusions

-

-

Interventions increased the proportion of families with a functional smoke alarm (OR 1.83,
95% CI 1.22 to 2.74). More effect when alarms were provided (OR 2.64, 95% CI 1.43 to
4.88 in studies providing alarms and OR 1.09, 95% CI 0.81 to 1.47 in studies not providing
alarms).
Interventions effective in increasing the proportion of families with a safe hot tap water
temperature (OR 1.35, 95% CI 1.01 to 1.80).
Lack of evidence for increasing possession of fire extinguishers, keeping matchers/lighter
or hot food/drinks away from children.
However study that provided fire extinguishers found a positive effect (OR 4.67, 95% CI
1.78 to 12.25).
Lack of evidence that interventions reduce medically attended thermal injury rates (IRR
1.12, 95% CI 0.81 to 1.56).
No consistent evidence identified that intervention effectiveness varied by child age,
gender or social group.
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Kendrick
et al.
2012

Home safety
education,
with or
without the
provision of
low cost,
discounted
or free
equipment.

98 studies
in total in
review; 39
for thermal
injury
included
with metaanalysis.

Thermal
injury
Primary:
Self-reported
or medically
attended in
jury in
children and
young
people (0-19
years).
Secondary:
Possession
and use of
safety
equipment
and safety
practices.

-

-

-

-

-

Lack of evidence overall that interventions (with or without safety equipment) reduced
thermal injury (IRR 0.85, 95% CI 0.51-1.42).
Safe hot water temp: Intervention families were more likely to have a safe hot tap water
temp compared to control (OR 1.41, 95% CI 1.07 to 1.86). Signiﬁcant effect for
interventions in the home (OR 1.58, 95% CI 1.12- 2.22) compared to clinical settings (OR
1.31, 95% CI 0.78 to 2.20).
Functioning smoke alarms: Intervention families’ signiﬁcantly more likely to possess a
functioning smoke alarm than control (OR 1.81, 95% CI 1.30 to 2.52). Larger effect size in
studies that provided smoke alarms (OR 2.49, 95% CI 1.53 to 4.06) compared to studies
that did not (OR 1.12, 95% CI 0.87 to 1.45). However, significant heterogeneity between
effect sizes for studies providing smoke alarms. Setting also played a key role:
interventions delivered in the home or community (OR 2.92, 95% CI 1.08 to 7.91) had
more effect than clinical settings (OR 1.56, 95% CI 1.14 to 2.13) –however significant
heterogeneity in the analysis for home or community interventions.
Use of fire guards: Some evidence that interventions were effective in increasing the use
of ﬁre guards (OR 1.40, 95% CI 1.00 to 1.95). All four studies provided ﬁre guards and all
provided interventions in clinical settings.
Keeping hot drinks or food out of reach of children: Intervention families’ were not
signiﬁcantly more likely to keep hot drinks out of reach of children than control group
families (OR 0.95, 95% CI 0.61 to 1.48). No evidence of heterogeneity between effect
sizes.
Storage of matches: Limited evidence that interventions were effective in increasing the
safe storage of matches (OR 1.03, 95% CI 0.63 to 1.68).
Possession of a fire extinguisher: Limited evidence that interventions were effective in
increasing possession of a ﬁre extinguisher (OR 0.90, 95% CI 0.53 to 1.51). Studies not
providing extinguishers had a smaller effect (OR 0.77, 95% CI 0.63 - 0.95) than the one
study that did provide extinguishers (OR 4.67, 95% CI 1.78 to 12.25) – however only small
number of studies included.
Having fire escape plan: Interventions were effective in increasing the proportion of
families with a ﬁre escape plan (OR 2.01, 95% CI 1.45 to 2.77). No signiﬁcant
heterogeneity between effect sizes.
Checking smoke alarms/changing batteries: No evidence that interventions were effective
in increasing the proportion of families who had checked/ changed smoke alarm batteries
in the previous six months (OR 1.15, 95% CI 0.63 to 2.08). No signiﬁcant heterogeneity
between effect sizes.

National Injury Prevention Strategy Literature Review - Appendices

Page | 155

National Injury Prevention – Literature Review

Turner
et al.
2004

Multistrategy,
multi-focused
community
level
programs.

4 studies
(all
controlled
before and
after
community
intervention
); metaanalysis not
appropriate

Medically
attended
injury rates
from burns or
scalds

-

No evidence that interventions varied in effect by child age, gender or social group.

-

Education focused curricula through school, library, fire, police and day care centres: only
reached 10% of target community. Burn injury increased in both intervention and control
groups-higher increase in control.
Education delivered through mass media, school, and community organisations:
Community initiative had moderate and temporary reduction in burns during the program
(RR 0.8, 90% CI 0.7 - 1.0). No effect following school program (RR 1.1, 90% CI 1.0 - 1.2).
However program only ran for 8 months.
One-on-one education, training sessions, distribution of reading materials and safety
accessories: hospitalisation for burn injuries decreased significantly (25%) in intervention
communities. Higher reduction in high SES communities (29% compared to 20%).
Promotion of child safety through local organisations, awareness raising through local
media, promotion of cooker safeguards, public health counselling, promotion of parent first
aid skills: Decrease of 52.9% of burn injury in intervention community. (RR 0.47, p = 0.045)
(7 year follow up). Further follow up (10 years after intervention), additional decrease to
57.5% reduction (compared to baseline) (RR 0.49, p =0.04).

-

-

AMSTAR (Burns)

Kendrick et al.
2009
Kendrick et al.
2012
Turner et al.
2004

1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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Appendix 14 Children
NHMRC Body of evidence and quality (Children)
Study

Participant
characteristics
Children < 6

NHMRC Body of evidence
1
2
3
4
5
C
B
C
A
B

Kendrick et al.
2012

Children and young
people under 19

A

B

A

A

B

Orton et al.
2016
Spinks et al.
2004

Children and young
people (4-18 years)
Children under 14
years

B

C

B

A

B

C

C

D

B

B

Pearson et al.
2012

Children under 15

C

C

D

B

B

Bruce &
McGrath, 2005

Study quality
High risk of bias-convenience samples, lack of blinding. Did not measure
injury outcomes; measured safety behaviours. Of the 9 studies, only 1 was
conducted in Australia.
Quality of studies were mixed. Of the 98 included studies, 57% were RCTs
(only 1/3 of RCTs had appropriate randomisation/ allocation concealment
or blinded outcome). Conducted meta-analyses; effect size varied with
quality. Bias has been accounted for in reporting. Intervention given
specifically to a disadvantaged population in 36% of studies.
Poor quality, high risk of bias in included studies.
Meta-analyses not possible due to study heterogeneity. Moderate risk of
bias-positive publication bias. Study quality assessment conducted but
results not included.
Of the 23 included papers, 2 examined injury outcomes .Other studies
examining changes in knowledge

NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability
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Study details (Children)
Study

Intervention

Bruce &
McGrath,
2005

Multiple
interventions
comparedIncluded
interactive
activities, cartoons,
stories, puppets,
singing, colouring
games, simulation,
role modelling, and
rehearsal.

Kendrick
et al.
2012

Home safety
education, with or
without the
provision of low
cost, discounted or
free equipment.
Storage of sharp
objects (at or
above adult eye
level or in locked
cupboards)

Included
studies;
methods of
syntheses
9
(experimental
studies with
control);
descriptive
analysis.
Metaanalysis not
conducted to
variation in
findings and
analysis of
includes
studies.
7 studies
(Storage of
sharp
objects); 6
studies
(suffocation
prevention);
9 studies
(use of
socket
covers);
Metaanalysis
where
possible.

Outcome
measures

Findings and conclusions

Use of car
restraint (some
Pre/post),
knowledge gain,
perception of risk,
behaviour
observation.

-

All interventions in the classroom.
Maximum follow up was 6 months.
No study measured effect on injury rates. 5 studies had positive effects of
behaviours; three studies reported mixed effects across outcome measures
and one study had no effect.

Primary: Selfreported or
medically
attended in jury in
children and
young people (019 years).
Secondary:
Possession and
use of safety
equipment and
safety practices.

-

Home safety interventions in the home may reduce injury rates:
Thermal injury (64 studies): Families in the home safety interventions arms
were more likely to have a safe hot tap water temperature than control group
families
(OR 1.41, 95% CI 1.07 to 1.86) and more likely to have a functioning smoke
alarm (OR 1.81, 95% CI 1.30 to 2.52).
Storage of medicine: Families in the home safety interventions arms were
significantly more likely to store medicines safely than control group families
(OR 1.53, 95% CI 1.27 to 1.84). Sharps storage: Intervention families were
not more likely to safely store sharp objects compared to control (OR 1.595%
CI 0.90 to 2.64). Six of seven studies provided locks and were in clinical
settings.
Suffocation prevention: Limited evidence that interventions were effective at
keeping objects out of reach of children (OR 0.8 95% CI 0.36 to 1.77)).
Use of socket covers (electrical injury): Intervention families were significantly
more likely to use socket covers than control (OR 2.795% CI 1.46 to 4.96).

-

-
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-

Orton et
al. 2016

School based
education program
for preventing
unintentional
injury.

27 studies
reported in
30 articles
(13 RCT, 6
non-RCT, 8
CBA);
narrative
review.

Primary: selfreported medical
or non-medical
intentional or
unintentional
injuries.
Secondary:
observed safety
skills and
behaviours, selfreported
behaviour and
safety practices,
safety knowledge,
health economic
outcomes.

-

-

-

Spinks et
al. 2004

Community based
intervention.

9 studies;
Descriptive,
metaanalysis not
possible due
to diversity of
interventions.

Injury rates

-

Studies that provided covers had greater effect (OR 3.5 compared to OR 1.8).
Interventions at home, had larger effect size compared to clinical settings.
Falls prevention: fitted stair gates (OR 1.61, 95% CI 1.19 to 2.17)
There was a lack of evidence that home safety interventions were effective in
preventing children being left alone in the bath (OR 1.21, 95% CI 0.85 to
1.72),
18 studies included intervention with children 4-11 years. 17 studies included
intervention with children 11-14 years. Nine studies included intervention with
children 14-18 years. Seven studies reported the primary outcome of injury
occurrence and only three of these were similar enough to combine in a
meta-analysis, with a pooled incidence rate ratio of 0.73 (95% confidence
interval (CI 0.49 to 1.08; 2073 children) and substantial statistical
heterogeneity (I2 = 63%).
Pooled incidence rate ratio for education program (primary outcome): 0.73
9 studies included information giving, 1 used peer education, 17 had multicomponent programs (including information giving, safety equipment
provision, skills training, physical training, behaviour change, sharing real life
stories, interactive learning).
Safety skills (n=2): (meta-analysis not possible). Both studies found increase
in observed safety skills (1 study fire and burn prevention, 1 study basic life
support skills).
Behaviour assessed (n=4): (meta-analysis not possible).4 studies found
improved safety behaviours, 13/19 studies with self-reported behaviours also
found improved found practices.
Safety knowledge (n=21): (meta-analysis not possible). 19 reported increase
in at least one area for intervention group.
Cost effectiveness (n=1): for every 1 chines yuan spent, 13.90 was saved.
Results of each study presented individually.
Intensive education program, neighbourhood discussion groups, monthly
newsletters, printed material: No differences found between intervention and
control.
Injury counselling for parents with young children, school and community
prevention education, household hazard identification, promotion of poison
information, public education, promotion of child restraints: Significant
reduction in motor vehicle injuries, however no association found between
intervention and reduction of other targeted injuries.
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-

Pearson
et al.
2012

Educational
programs to
reduce injury
outdoors in
children.

23 reports (2
RCTs, 3
cluster RCTs,
7 CBA, 11
Before and
after); metaanalysis not
possible.

Primary: injury
rate. Secondary:
Use of protective
equipment,
knowledge,
attitudes and
behaviour
outcomes.

-

-

-

Coalitions formed, new playgrounds, pedestrian safety education, helmet
giveaway, supervised recreation programs: Overall decline in injuries in
intervention, similar decline also seen in control group.
WHO safe communities program: education, training, environmental change:
2% annual decrease over 9 year period (increase in control communities).
Town meetings, education for parents, teacher workshops: no difference in
injury rates.
WHO safe communities: Significant reduction in injury in children (p< 0.05).
WHO safe communities: “safe way to school program”: 26% reduction in
intervention community and 7% non-significant reduction in control (exposed
to national prevention programs).
WHO safe communities: taskforce formation, mass media education,
backyard clean up, bicycle safety campaign (historical control): 17% decrease
in childhood injury after intervention (however no control group).
Safe kids coalition: media campaign, school holiday festival, helmet
legislation support, provision of smoke detector, child seat campaign and
check, pedestrian education, baby walker campaign, school pedestrian
campaign (historical control): 23% reduction in males, no significance for
females.
Injury rates (n=2): low quality studies. Both studies (one school based
program to reduce head/back injury in the country and one fireworks
prevention intervention) both showed reduction in hospital admissions
following intervention.
Use of protective equipment (n=5): three studies evaluated impact of
intervention, all found moderate increase in use of protective equipment (not
significant). Two other studies we rent large enough to determine effect size.
Safety behaviour (n= 5): 2/5 water safety outcomes-one showed improvement
following lessons with 5-11 year olds (significant), one showed minor
improvement associated with oral presentations delivered during swimming
lessons for 2-4 year old during 12 week training program. Less effect seen for
eight week training group. Observational data from one study showed positive
effect of oral presentation on playground safety. Evidence from other settings
were mixed.
Safety attitudes (n=8): mixed results.
Safety knowledge (n=12): evidence is mixed, mostly positive increase in
safety knowledge.
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AMSTAR (Children)

Bruce &
McGrath, 2005
Kendrick et al.
2012
Orton et al.
2016
Spinks et al.
2004
Pearson et al.
2012

1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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Appendix 15 Drowning
NHMRC Body of evidence and quality (Drowning)
Study

Participant
characteristics

NHMRC Body of
evidence
1
2
3
4
5

et

Children and
young people
under 19

A

B

A

A

A

Five studies included in meta-analysis, four of which were RCTs and one was a non-RCT.
Mixed study quality; one RCT lacked appropriate randomisation; 3 studies had low risk of
bias; bias accounted for in reporting on all studies. Effect size varied with quality.

Leavy et al.
2016

Children and
young people
(0-18 years)

C

B

D

A

A

Systematic review of 15 studies. Reviewers did not report on study quality, however provided
limitations of each study. Key methodological limitations of most studies included self-report
measures, lack of control groups and small sample sizes. No meta-analysis.

Kendrick
al. 2012

Study quality
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Wallis et al.
2015

Children and
adolescents
(0 – 19 years)

B

C

D

B

A

Systematic review of 7 studies. Two level II studies and five level III studies, low to medium
risk of bias. Majority of studies used self-report measures and small sample sizes. Metaanalysis not conducted due to heterogeneity of design of studies, interventions and
measures.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3. Clinical impact, 4. Generalisability, 5. Applicability

Study details (Drowning)
Study

Intervention

Kendrick
et al.
2012

Home safety
education, with or
without the provision of
low cost, discounted or
free equipment

Leavy et
al. 2016

Child drowning
prevention strategies
in high, middle and low
income countries:
Education and
information, Denial of
access-barriers and
regulations,
Supervision, and Skills
acquisition.

Included studies;
method of
syntheses
5 studies (4 RCTs,
1 non-RCT); metaanalysis

15 studies (2
RCTs, 1 pre-posttest, 1 casecontrol, 1
intervention and
control group
comparison, 1
mixed methods
cohort and case
control, 1
randomised trial
with no control, 2
observational, 1
time series); no
meta-analysis,
thematic
categorisation
according to
intervention

Outcome measures

Primary: Self-reported or
medically attended injury in
children and young people
(0-19 years). Secondary:
Safety practices (not leaving
a child alone in a bath)
Not explicitly stated: Aim
was to identify and assess
interventions that reduce
fatal and non-fatal drowning

Findings and conclusions

-

Limited evidence of effectiveness of interventions in
preventing children being left alone in bath (OR
1.21, 95% CI 0.85 - 1.72)

Education and information (n=5):
Mass media campaign aimed at parents and
children 1-14 years of age found life vest ownership
post-campaign increased (69% to 75%), life vest
use significantly increased (OR=1.6, 95% CI 1.1 to
2.5), drowning rates did not change significantly;
Two studies including drowning education as part
of overall injury prevention program, these
delivered in 1). School setting for children 6-9 years
showed significant improvements compared to
control schools in education modules (p<0.01 for
water safety knowledge), 2). Emergency
department setting for parents of under 5 year olds,
no significant difference between parent group who
received home water safety information (p=>0.05);
Two studies into effectiveness of education
programs specific to water safety in school setting:
1). Knowledge gains in kindergarten and Year 1
students was significant for knowledge and attitude
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gains, less change in elementary and high school
students, 2). Knowledge gain significant in Yr 2
students (33% increase) and lowest in Yr 1 (5%
increase).
Denial of access-barriers and regulations (n=5):
Decrease in drowning at lifeguarded pools/beaches
in ten-year period (from 0.21 fatalities per 100,000
to 0.02 per 100,000);
Mixed results regarding effectiveness of pool
barrier legislation and drowning prevention: 1). Pool
fencing legislation and drowning not associated
(RR 1.27 95% CI 0.72-2.25), 2). Reduced agespecific drowning fatality rate associated with
introduction of pool barrier legislation (fencing), 3).
Unclear outcome of retrospective data analysis
assessing effectiveness of safety legislation
Effectiveness of home pool compliance inspection
intervention, compliance increased in one of two
Australian councils (49% to 55%)
Supervision (n=2)
Households that received education only
(compared to education plus door barrier or
playpen) were more likely to leave children
unsupervised compared to other intervention
groups;
Decrease in mortality rates of children aged over 2
years for overall PRECISE program, village-based
crèche intervention had high retention rate.
Skill acquisition (n=3)
Swimming ability and water safety skills improved
in 2-3 year old children receiving lessons in both an
8-week and a 12-week program (p<0.0001);
Children receiving community based water safety
training had improved water safety skills, and low
improvement in swimming ability (perception of
parents, no significance stated);
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-

Wallis et
al. 2015

1) Education (life vest
ownership, water
safety knowledge,
Home-based safety
information, including
home safety kit- nonslip bath decal)
2) Swimming lessons
and water safety
3) Effect of pool
fencing on domestic
drowning (fatal and
non-fatal)

7 studies (2 RCTs,
1 RCT with no
control, 3 casecontrol, 1 pre-post
evaluation); no
meta-analysis due
to heterogeneity of
studies, theme
categorisation
according to
intervention

Varied for each study

Past swimming lessons found to be protective
factor for risk of drowning in children 1-4 (OR 1.12
95% CI 0.01-0.97) but not in children 5-19 years of
age
Education (n=3):
Mass media campaign aimed at parents and
children 1-14 years of age found life vest ownership
post-campaign increased (69% to 75%), life vest
use significantly increased (OR=1.6, 95% CI 1.1 to
2.5), drowning rates did not change significantly;
Two studies including drowning education as part
of overall injury prevention program, these
delivered in 1). School setting for children 6-9 years
showed significant improvements compared to
control schools in education modules (p<0.01 for
water safety knowledge), 2). Emergency
department (ED) setting for parents of under 5 year
olds, no significant difference between parent
group who received home water safety information
(p=>0.05).
Swimming lessons and water safety (n=2)
Swimming ability and water safety skills improved
in 2-3 year old children receiving lessons in both an
8-week and a 12-week program (p<0.0001);
Past swimming lessons found to be protective
factor for risk of drowning in children 1-4 but not in
children 5-19 years of age. Pool fencing (n=2)
Mixed results regarding effectiveness of pool
barrier legislation and drowning prevention: 1). Pool
fencing legislation and drowning not associated
(RR 1.27 95% CI 0.72-2.25), and 2). Comparison of
fenced and unfenced domestic pools and drowning
risk measurement found no significance for all
unfenced domestic pools in comparison to fenced
domestic pools (RR 3.76, 95% CI 2.14-6.62) raising
issue of other factors leading to unintended access
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AMSTAR (Drowning)
1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

N

Y

N

N

Y

N

N

Y

Y

Y

N

N

Y

Y

Y

Y

Y

Y

Kendrick et al.
2012
Leavy et al.
2016
Wallis et al.
2015

Appendix 16 Falls
NHMRC Body of evidence and quality (Falls)
Study

Participant characteristics

NHMRC Body of evidence
1
2
3
4
5

ArandaGallardo et al.,
2013

Acute hospitalised adult
(aged 16 and older) patients

B

C

B

C

B

Avanecean et
al. 2017

Adult patients admitted to
medical or surgical acute
care units for any condition
or illness.

B

C

B

B

A

Study quality
A meta-analysis on 14 studies was conducted. The methodologies of many
studies have shortcomings in terms of a lack of blinding in outcome
assessment, and confidence in the representativeness of their study
population. Outcomes varied due to heterogeneity of interventions was high
amongst studies analysed., populations and settings.
Five RCTs included in a narrative review. Three studies with significant
positive effect, two of no difference. No meta-analysis due to clinical and
methodological heterogeneity among included studies. Bias within studies
not reported.
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Cameron et
al., 2018

Falls in older people in
residential or nursing care
facilities, and hospitals
[update of previous reviews]
Older adults in communitydwellings (ages for each
study were not stated).

B

B

C

A

Majority of the 35 RCTs were at high risk of bias in one or more domains
notably a lack of blinding. Most trials for individual interventions had low or
very low quality of evidence.

A

B

B

B

A

B

B

A

C

B

B

A

There were 31 RCTs and 2 level II studies included in the review – but
review methodology is not clearly described. Several limitations due to high
variability in included studies (inconsistent populations), potentially high
level of bias, unclear reporting of results, methodology of reported studies
are questionable
The five studies included were of reasonable quality but there are concerns
that some controls may have been unintentionally exposed to intervention
material. Three of the studies included had sufficient power to detect
clinically significant effects.
Five of nine papers reviewed were assessed as strong using the Quality of
Health Economic Studies instrument (scored 92% or higher).

Cusimano, et
al. 2008

Elderly people (60 years and
older) living in residential
care

A

A

Davis et al.,
2010

Older adults (60 or older)
living in the community

B

Fairhall et al.
2011

Gates et al.
2008

Older adults (60 or older)
living in the community, aged
acre facilities or hospital
settings.
Elderly people (no age range
specified).

B

B

B

B

A

Risk of multiple types of bias considered to be low in 5 of the 15 trials
included in the meta-analysis – but only 1 had significant results

B

C

C

B

B

Individuals 60 and older
living in the community

A

B

B

A

A

Quality of evidence (accounted for in the analysis) was mixed in the 19
included studies. Meta-analysis showed a non-significant effect, with
studies having mixed findings and none were statistically significant.
intervention populations were variable and were inadequately described.
Only 5/17 reported allocation concealment, blinding was often not possible,
follow up periods were varied.
Most of the 159 studies were determined to be low risk of bias. Many
different intervention types were examined – various quality for each.

Gillespie et al.
2012
Hauer et al.
2006

Older cognitively impaired
patients.

C

D

C

B

B

Healey et al.
2008

People in healthcare settings
with bedrails.

D

C

C

B

B

Chase, et al.
2012

B

Only 4/11 RCTs included studies scored over 50% on quality assessment
tool. A considerable number of the studies had methodologic limitations
including; small size, incomplete description of intervention, inadequate
comparisons at baseline and incomplete reporting.
Weak methodological quality of many studies – no RCTs, 24 prospective
before and after trials, 16 retrospective surveys, case series and case
reports, and 2 case-control studies-No RCTs.
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Hill et al., 2018

Hopewell et
al., 2018

Hubbard et al.
2015
Kendrick et al.
2014
Kowalski,
2016

Kwan &
Straus, 2014

Lee & Ernst,
2012

Marques et al.,
2017

Falls prevention interventions
in the community conducted
in Asian countries.
Older adults (60+) living in
the community. More women
than men in the trials looked
at.
Children under 5

B

C

C

C

C

26 RCTs were included, meta-analyses conducted where more than 2
RCTs on one intervention type. Low to medium risk of bias. All studies
conducted in Asian countries
Authors rated available evidence as low or very low quality with limited
confidence in results – which showed little consistency and few were
significant. However, they identified 43 trials that compared multi-factorial
exercise interventions with inactive controls.
Appears to be a re-analysis of an existing review – a network metaanalysis. Methodology is unclear. Several interventions are considered. IN
all 16 studies were included – their limitations are not discussed.
From a review of 30 studies, authors indicated none were free of bias.
Results were mixed and most were not statistically significant.

C

C

B

A

B

C

B

C

B

B

Healthy older adults (mean
age range 68-85 years) living
in community.
Cancer (terminal or
progressive cancers) and
hospice patients.

C

C

C

B

B

C

D

D

C

C

Older adults 60+ years living
in different settings i.e.
community, acute care
hospitals, long-term care
institutions. Assessment and
management of falls can be
carried out by numerous
categories of people.
Studies include a wide range
of participants and
conditions: cancer, general
healthcare in older people,
Parkinson’s disease,
musculoskeletal pain,
osteoarthritis, rheumatoid
arthritis (RA), other chronic
conditions, type 2 diabetes,
and osteoporosis.
Hospitalised older adults

A

B

B

B

A

A

B

C

B

B

The no. of systematic reviews looking at falls prevention as an outcome
was low (only 4) but were of high quality with low bias). Three of the four
studies showed a positive impact of exercise in reducing falls risk.
Considering all outcomes, the review considered 35 RCTs and included a
meta-analysis employing 10 systematic reviews.

-

-

-

-

-

No studies identified in systematic review.

Very low quality evidence with variability between the populations very
high, small populations in 3 out of the 5 studies. None of the studies looked
at physical activity or falls specifically – but assessed risk factors for falls
including strength, balance, pain and fatigue.
Study reported on 19 systematic reviews, most were chosen were of high
quality (AMSTAR rating of over 7), however AMSTAR ratings not provided.
Interventions varied greatly but were grouped as close together into
common areas as possible.
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Mat et al. 2015

Participants with knee
osteoarthritis.

A

B

B

B

B

McClure et al.,
2005

Older population

C

A

B

B

B

Miake-Lye et
al., 2013

Patients from acute care
hospital setting

A

B

B

C

B

Michael et al.,
2010

Older adults living in the
community

B

B

B

A

A

Santesso et al.
2014

Older people living in
community or healthcare
setting.

A

C

C

A

A

Schoene, et al.
2014

B

C

C

B

B

Simek, et al.
2012

Participants were 60 years or
older. 16 studies had
populations with specific
medical conditions (6
targeting fallers or older
people with balance
impairments).
Older adults living in the
community

B

C

C

A

A

Teh et al. 2015

Hospital patients

C

C

D

C

B

Thomas et al.
2010

Older adults (65+ years old)
living in the community.

A

A

B

A

A

15 studies, 12 included in a meta-analysis. High quality RCTs selected but
9 contained small numbers of participants. Heterogeneity in the tools of
assessment between the RCTs and some studies only recruited women.
Methodological quality of the six population-based studies was mixed – no
RCTS were identified. Methodologies had biases and limitations, however
all studies had results in the same direction – most were significant. Only
one study was conducted in Australia, four were in Europe and one in China.
A review of systematic reviews provided strong evidence that a mix of
strategies is effective, but insufficient evidence on which specific strategies
Inconsistent populations in studies, quality of studies varied considerably.
54 RCTs assessed as fair quality (5 intervention types) with high
heterogeneity in studies. Study excluded poor quality articles in its review
(only included good and fair quality articles). Most studies did not provide
adequate information on blinding.
Low risk of bias for assessment of falls in 16/19 studies. Low risk of bias for
assessment of fractures in 3/19 studies. Only 9/14 studies in institutional
care settings included in the meta analysis showed a positive effect of the
hip protectors, and only one was statistically significant. None in the
community setting favoured the hip protector intervention.
The review examined 37 studies. Some were of good quality; it appears
most were fair. Sample size in the included studies were small. Reporting
and methodology of studies were also poor quality. No meta-analysis
conducted due to high heterogeneity in study designs.

In all 23 RCTs were reviewed. Risk of bias was mixed. 8 studies
inadequately reported participant characteristics. Outcome was adherence
to exercise program, not falls or injuries – so impact is not known.
Studies considered effectiveness of and attitudes by health staff toward
health technology to prevent falls. Methodology of the 17 studies varied,
with only 3 RCTs. No meta-analysis could be done. Sample sizes were
inconsistent. Few studies looked at specific review outcomes and many
available were of low quality.
Seven studies, four RCTs and three controlled trials, were included,
moderate to high quality papers but sample sizes did vary considerably
between studies. All findings favoured the intervention, none were
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significant, however Forest plot from meta-analysis indicated a small but
significant impact.
van der
Cammen et al.
2014

Williams et al.,
2018

Older adults living in
community who have fallen
or at risk of falling, have
delirium or have a cognitive
impairment
Adults living with and beyond
cancer

C

B

C

B

B

C

A

B

B

B

From a larger review of review of reviews, authors choose seven studies
that examined falls risk associated with prescription drug cessation.
Unclear on selection of the 7 articles. Very limited research overall, unclear
details of included studies, high potential for bias, unclear methodology.

All 11 studies in the meta-analysis were at a high risk of bias for blinding of
participants and personnel, had small sample sizes, and were inconsistent
and indirect. Alost all studies favoured the exercise intervention, overall
significant but small gains. Studies from Australia, the US and Europe.
Young et al.
Children 0-19 years
A
C
C
A
B
Review of reviews (13) and primary studies (29). Mixed quality and
2013
considered a number of different interventions. Only three had reasonable
evidence: stair gates, padded table corners and non-use of baby walkers.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Falls)
Study

ArandaGallardo et
al., 2013

Intervention

Determining the
accuracy of
instruments for
detecting fall risk and
predicting falls.

Included studies;
methods of
syntheses
14 studies (14,663
patients; Metaanalysis of
diagnostic ORs and
likelihood
coefficients were
performed with the
random effects
method.

Outcome measures

In diagnostic validity
studies: any measure of
diagnostic validity
including sensitivity,
specificity, predictive
values, likelihood ratios,
area under the curve,
and frequency and
distribution of risk.
In psychometric validity
studies: any
psychometric outcome

Findings and conclusions

-

-

Meta-analysis on falls risk was performed with the Morse,
STRATIFY and Hendrich II Fall Risk Model instruments.
The STRATIFY tool provided greater diagnostic validity
(diagnostic ORs 7.640) than the MFS (diagnostic ORs
5.068,) and HFRM II (diagnostic ORs 3.362).
A meta-regression was done to assess the effect of
average patient age over 65 years and the performance or
otherwise of risk assessments during the patient’s stay.
Results showed a significant reduction in the diagnostic
ORs on the MFS (diagnostic ORs 0.75).
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Avanecean
et al. 2017

Patient –centred
intervention strategies
to reduce falls
compared to usual
care.

5 RCTs; findings of
the review
presenting in
narrative form

including reliability,
internal consistency,
face, criterion or
construct validity and
frequency and
distribution of risk
factors.
Primary: fall rates or
number of falls.
Secondary: fall-related
injuries.

-

Cameron
et al., 2018

Chase, et
al. 2012

Varied across studies
included, key
interventions included
exercise, medication
and medication review,
environment or
assistive technologies,
social environment
interventions for select
staff, knowledge
interventions, and
multifactorial
interventions.

Both individual and
group interventions
were included.
Multifactorial
interventions:
incorporation home

35 new RCTs
(77,869
participants)
included in this
updated review – in
total 95 trials were
included (138,164
participants); Rate
ratios (RaR)
calculated. Pooled
results were
appropriate.
GRADE used to
access quality of
evidence.
33 included studies
(31 were RCTs
Level 1, and 2 were
RCTs Level 2);
Was not mentioned
–ORs and Cls of

Primary: rate of falls,
number of falls
Secondary: number
sustaining fall-related
fractures, complications
of interventions,
economic outcomes.

-

-

Primary: reduction in
number of falls and
decrease in difficulty
with activities of daily
living and instrumental
activities of daily living.

-

3 studies showed statistically significant reductions in fall
rate (p < 0.04) while two studies showed no different in fall
rates between groups (p > 0.5).
In the three studies that demonstrated reduced fall rates,
their interventions were personalised care plans and
patient-centered education based on patient’s fall risk.
No difference found in fall-related injuries between
intervention and control groups in the three studies that
looked at this outcome.
Care facilities: uncertain of the effects of exercise on rate
of falls and risk of falling due to low quality evidence. Low
quality evidence showing the general medicine review
may make little to no difference to the rate of falls or risk of
falling. Moderate-quality evidence that vitamin D reduces
falls rate (RaR 0.72) but makes no difference to risk of
falling. Unclear on the effects of multifactorial trials on rate
of falls (n=13), these trials make little difference to the risk
of falling.
Hospitals: very low evidence so uncertain of the effects of
additional physio, and bed and chair sensor alarms on
rates of falls or risk of falling. Multifactorial interventions in
subacute setting may reduce the rate of falls but this is
based on low quality evidence (RaR 0.80).
In multifactorial interventions: the reduction of falls and
difficulty in activities of daily living and instrumental
activities of daily living is strong with participants having a
shorter duration of hospital admissions and better falls
efficacy compared to control groups. No difference in the
no. of participants falling and hospital admissions.
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Cusimano,
Kwok, &
Spadafora,
2008

modifications,
education on health
and safety, medication
management, vision
management, gait and
balance training, and
exercise.
Physical Activity
Interventions: included
both group and
individual sessions that
had balance retraining,
walking, general
exercise in sitting and
standing, lowerextremity
strengthening, use of
workstation format, or
tai chi.
Home Assessment and
Home Modifications:
provision of assistive
technology and
devices, and structural
changes to the inside
and outside of house
after hazard
identification.
Multifaceted fallsprevention programs
with at least 6 months
follow-up period after
intervention

any of the studies
were not reported.

Secondary: hospital
admissions, physical
function

-

-

5 RCTs; No metaanalysis, results of
the studies included
were described.

Number of residents
sustaining a fall, number
of falls number of
injuries resulting from
falls, number of
recurrent fallers.

-

-

Physical Activity Interventions: mixed to positive results
found; 7 studies found significant decrease in falls and fall
risk regardless of physical activity type, some studies
showed that there is a decrease in the fear of falling. No
concrete results for activities of daily living and
instrumental activities of daily living, and follow-up data is
variable for each study.
Home Assessment and Home Modifications: variable
results for falls reduction and decrease in activities of daily
living and instrumental activities of daily living difficulty.

3 studies reported significant reduction in the no. of falls.
One reported significant reductions in the number of
injurious falls in those who received the multifaceted falls
prevention program compared to control. However, the
analysis of this study was not based on intent-to-treat so
the effect of intervention remains inconclusive.
No studies reported on adverse events, costs, or
sustainability of the interventions.

National Injury Prevention Strategy Literature Review - Appendices

Page | 171

National Injury Prevention – Literature Review

Davis et
al., 2010

Economic evaluation of
a falls prevention
intervention.

9 studies included
(RCT or controlled
trial); meta-analysis
not possible,
qualitative analysis.

Cost-effectiveness,
cost–benefit or cost–
utility analysis (as ratio)

-

-

-

Fairhall et
al. 2011

Gates et
al. 2008

Effect of exercise
interventions on
participation in life
roles.
Effect of multifactorial
assessment and
intervention
programmes in the
prevention of falls and
injuries among older
adults recruited to trials
in primary care,
community, or
emergency care
settings

96 trials (RCT);
meta-analysis of 15
trials.

Participation, effect of
exercise intervention on
participation.

-

19 studies (2 were
clustered
randomised using
doctors and
practices, 2 were
randomised
participants to 3
arms, 13 recruited
high risk
populations, 6
recruited from

Number of fallers, fall
related injuries, fall rate,
death, admission to
hospital, contacts with
health services, move to
institutional care,
physical activity, and
quality of life.

-

-

The best value = targeting effective falls prevention
strategies at high-risk groups.
Individually targeted program (n=1): program cost was
cost saving compared to usual care-54% cost saving for
high risk patients (8% of participants).
Multiple intervention at community level (n=1): fall related
knowledge, attitudes, behaviours and risk factor
campaign: required a large budget, benefit to cost ratio =
20.6 to 1.
Singe factor intervention (n=5)
Strength and balance training intervention (n=3):
incremental cost-effectiveness ratio found the Otago
Exercise Programme was cost effective for patients aged
80 or over, but not for those younger.
Home safety intervention (n=3): 1 study found program
cost £304 per fall prevented. Another Australian study
found the OT program was cost saving in 39% of patients
who had fallen in previous year. Finally, intervention
compared to usual care cost £1052 per fall prevented over
1 year period.
Expedited cataract surgery (n=1): 1 year costeffectiveness ratio was £4732 per fall prevented.
Multifactorial intervention with exercise component had a
larger effect than exercise intervention alone, however not
statistically significant (P = 0.10).
No clear effect on number of falls during follow-up (18
studies; RR 0.91) or fall related injuries (8 studies; RR
0.90)
No studies reported on quantitative data on health-related
quality of or physical activity.
No difference in the treatment effect between subgroups
for the site of delivery, whether a doctor was included, and
whether participants has been selected for a higher risk of
falls.
Significance reduction of the number of fallers in higher
intensity trials (RR 0.84).
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Gillespie et
al. 2012

Single and
multifactorial
interventions to reduce
falls in community living
individuals.

unselected
population of older
adults); Risk ratio
and confidence
intervals (95%),
interaction tests.
159 randomised
controlled trials and
quasi-randomised
trials; rate ratio for
rate of falling (RaR)
and risk ratio (RR)
for risk of falling
were calculated.
Data were pooled.

Primary: Rate of fall and
risk of falling.
Secondary: fall elated
fractures and number of
participants with an
adverse event,
economic evaluation.

-

Little evidence overall to support the effectiveness of
multifactorial interventions for falls prevention in older
people in community and emergency care.

-

Multi-component groups exercise: significant reduction in
falls (RR: 0.71) and risk of falling (RR: 0.85).
Multi-component home based exercise: significant
reduction in falls (RR: 0.68) and risk of falling (RR: 0.78).
Tai chi: reduction in falls bordered on statistically
significant(RR: 0.72)
Exercise interventions: Significant reduction in risk of fall
related fracture (RR: 0.34).
Individual risk assessment (within multifactorial program):
reduced rate of falls (RR: 0.76), but not risk of falling.
Vitamin D: did not reduce risk of falling.
Home safety assessment and modification: reduced rate
of falls (RR 0.81) and risk of falling (RR 0.88). More
effective in patients with higher risk of falling. Interventions
more effective when delivered by an occupational
therapist.
Intervention to treat vision problems: Significant increase
in the rate of falls (RR 1.57) and risk of falling (RR 1.54).
Intervention where multifocal glasses used were given
single lens glasses, all falls and outside falls were
significantly reduced in subgroup that took part in outside
activities. Significant increase in outside falls in
intervention group who took part in little outside activity.
Gradual withdrawal of psychotropic medication reduced
rate of falls (RR 0.34). A prescribing modification
programme for primary care physicians significantly
reduced risk of falling (RR 0.61).
Anti-slip shoe device: reduction in rate of falls in icy
conditions (RR 0.42).
No evidence of effect for cognitive behavioural
interventions on rate of falls or risk of falling.

-

-

-

-
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-

Hauer et
al. 2006

Physical training effect
on motor performance
or reduction on fall risk.

11 RCT; results
summarised in
tables.

Healey et
al. 2008

Effect of bedrails on
falls and injury.

Hill et al.,
2018

Effectiveness of falls
prevention RCTs from
the Asian region.

24 (5 prospective
before and after, 1
case-control, 2
prospective cohort,
16 retrospective
surveys, case
series and case
reports); not stateddescriptive.
26 RCTs; metaanalysis where
more than 2 RCTs
for category.

Hopewell
et al., 2018

RCTs (individual or
cluster) that looked at
multifactorial or multiple
component
interventions
for preventing falls in
older people living in
the community.

62 trials (44 trials
assessed
multifactorial
interventions and
18 assessed
multiple component
interventions); Rate
ratio (RaR) for rate
of falls.
Dichotomous

Study intervention,
methodology, efficacy of
training, and study
quality.
Injury from bedrail.

-

Falls outcomes by
intervention type.

-

-

-

Primary: rate of falls,
risk of falls, and risk of
recurrent falls
Secondary: fall-related
hospital admissions,
falls requiring medical
attention, risk of fallrelated fractures, healthrelated quality of life,

-

Increased knowledge/education on falls prevention alone:
No significant reduction on rate of falls or risk of falling.
Economic evaluation (n=13): 3 found cost savings for
interventions during the trial period: home-based exercise
in over 80-year-olds, home safety assessment and
modification in those with a previous fall, and one
multifactorial programme targeting eight specific risk
factors.
Conflicting evidence on the effect of physical training on
motor performance and falls reduction.
Limited effectiveness of physical training in patients with
cognitive impairment.
3 studies found significant increase in falls
12 papers described direct injury from bedrails.
Most bedrail reduction studies were ran alongside other
interventions, including hip protectors movement alarms,
toileting regimes and crash mats.

Exercise (n=15): significant reduction in number fallers
(OR: 0.43), number of falls (OR: 0.35), number of fallers
injured (OR: 0.50).
Sub-analysis-Tai chi (n=5): significant reduction in number
of falls (OR: 0.24) and number of fallers (OR: 0.46).
Multifactorial interventions (n=5): not significant.
Multifactorial interventions vs. usual care or attention
control (43 trails): low-quality evidence that rate of falls
may reduce (RR 0.77), little to no difference in the risk of
falling, recurrent falls, fall-related hospital admission,
requiring medical attention. Low quality evidence that this
intervention may reduce the risk of fall-related fractures
(RR 0.73) and may slightly improve health-related quality
of life (SMD 0.19). Very minor adverse effects reported.
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Hubbard et
al. 2015

Interventions to
increase the
possession of safety
equipment or
behaviours to prevent
falls in children

outcomes used risk
ratios (RRs). For
continuous
outcomes
standardised mean
difference (SMD)
were used. Pooled
data using randomeffects model.
GRADE approach
used to access
quality of evidence.
29 studies; pooled
estimate of
intervention effect.

and adverse effects of
intervention.

-

-

Ownership of a fitted
stair gate; possession or
use of a baby walker;
possession of a bath
mat or decals;
possession of window
locks; and never leaving
a child alone on a high
surface.

-

-

Kendrick et
al. 2012

Randomised and
quasi-randomised trials
recruiting from
community dwelling
people (65+ years).
Exercise interventions
varied and included
prescriptions or
recommendations,
group-based of
individual, supervised
or unsupervised. These

30 studies included
with 2878
participants. All
were either RCTs
to quasirandomised trials;
Risk ratios (RR) for
dichotomous
outcomes and
incidence rate
ratios (IRR) for rate
outcomes. Mean

Primary: fear of falling
Secondary: occurrence
of falls, activity
avoidance or
restrictions, depression,
anxiety, compliance with
exercise interventions,
cost.

-

Multifactorial interventions vs. exercise (1 trial): very low
quality evidence (trial was very small) so no effects on rate
of falls or risk of falling could be seen.
Multiple component interventions vs. usual care of
attention control (17 trials): moderate-quality evidence that
these interventions probably reduce rate of falls (RR 0.74)
and risk of falls (RR 0.82). Low and very low quality
evidence for the secondary outcomes. Minor adverse
effects reported.
Multiple component interventions vs. exercise (5 trials):
low-quality evidence, showed little to no difference for all
outcomes.
Fitted stair gate ownership: Most effective intervention was
the most intensive, included education, low cost/free home
safety equipment, home safety inspection and fitting (OR
7.80 compared to usual care). Reducing possession or
use of a baby walker: education only most effective (OR:
0.48)
No difference between interventions for possession of
window locks (most intensive intervention compared to
usual care- OR: 1.56) and for not leaving a child alone on
a high surface (education compared to usual care OR=0.89).
Insufficient evidence for network meta-analysis for
possession and use of bath mats.
All studies were at high risk of performance and detection
bias and 12 studies were at high risk of attrition bias. All
evidence judged to be low quality.
Low quality evidence showing a small to moderate
reduction in fear of falling immediately post exercise
intervention (SMD 0.37).
Low quality evidence showing that there may be a small
reduction in fear of falling 6 months post exercise
intervention (SMD 0.17).
There may be no increases in frequency of falls.
No other robust results were found for the remaining
outcomes.
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interventions were
either 3D training (Tai
Chi and yoga), balance
training, or strength
and resistance training.

Kowalski,
2016

Kwan &
Straus,
2014

Effect of physical
therapy and exercise
on for hospice and
terminally ill patients (to
prevent falls).

Multiple types of
intervention including
exercise based
programs (either
individual or group),
medication
supplements, cognitive
behavioural
interventions, treatment
of vision problems,
home modifications.

differences (MD) for
same continuous
measures and SMD
for different
measures or
different format of
the same
measures.
5 studies included
(2 RCTs, 1
prospective
before/after, 1
prospective
before/after pilot
study, 1
retrospective
descriptive study);
descriptive.
Reported on 19
systematic reviews
that either assess
the risk factors for
falls, evaluate fall
prevention
interventions, or
both; Not
mentioned – only
summarised results
from other
systematic reviews

Primary: falls.
Secondary: balance,
strength, pain, sleep and
fatigue

-

Rate of falls, fear of
falling, risk of falling,

-

-

All 5 studies reported improvements to physical strength
and mobility.
2 studies saw improvements in quality of life and daily
living scores.
None looked specifically at falls but noted benefits in
health status, functional mobility, or muscle strength.

Community-dwelling (8 reviews): home assessment (led
by Occupational Therapist) and exercise programs such
as Otago Exercise Program, tai chi, group exercises,
home-based exercises, and exercise training with gait,
balance or functional training were the most effective at
preventing falls. Fear of falling fell after single
interventions. Multi-component group exercise
interventions decreased both the rate of falls and risk of
falling. Multicomponent home-based exercises also
decreased the rate of falls. Rate of falls and risk of falling
is also reduced by the exercises mentioned above.
Strength and resistance training does not reduce the rate
or risk of falling. Unclear whether multicomponent
interventions are better than single mode interventions at
preventing falls.
Retirement homes and long-term care (2 reviews): Vitamin
D supplementation was associated with a reduction in rate
of falls but did not reduce risk of falling.
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-

Lee &
Ernst,
2012

Marques et
al., 2017
Mat et al.
2015

The effectiveness of t’ai
chi for fall prevention
and other health
conditions
(hypertension,
osteoarthritis).
Bedrails in preventing
falls

35 systematic
reviews 10
systematic reviews
also has metaanalyses;
descriptive.
-

Variable depending on
study: ranging from 2
weeks to 18 months.
Physical therapy
interventions: Tai Chi
(3), water-based
exercise (1), walking
programme (1), aerobic
and resistance
exercises (1), homebased progressive and
manual physical
therapy of strength
training (2), weightbearing exercises (1),
high-speed and slowspeed power training
(1), squat exercise with
whole body vibration
(1), aquatic and land-

15 RCTs with 1482
participants; PEDro
scale used to
assess quality of
methodology. All
data calculated
using SMD with
95% Cl.
Heterogeneity
tested using I^2
statistic. Metaanalysis conducted.

Acute care hospital (2 reviews): multicomponent
intervention reduced the rate of falls and risk of falling
compared to control usual care group.
Mixed settings (8 reviews): vitamin D supplementation
showed a benefit in reducing the risk of falls. Tai chi
decreased the risk but not the rate. Multicomponent
interventions decrease the no. of falls and fall-related
injuries and may improve quality of life.
Summarised the systematic reviews and found that t’ai chi
is effective for falls prevent and improving psychological
health only.

Not explained clearly,
varied for each study.

-

Primary: number of
patients who fell or falls
per patient.
Primary outcomes:
balance and falls risk
Secondary: fear of
falling, gait performance,
walking speed

-

No RCTS or descriptive studies identified.

-

Balance: only 7 out of the 11 studies showed significant
improvements between intervention and control groups,
Tai Chi, squat exercise and whole body vibration, walking
group, high speed power training, neuromuscular electrical
stimulation.
Falls risk: water-based exercises do not reduce falls risk,
fear of falling decreased in the Tai Chi group, gait
performance improved with squat exercises and wholebody vibrations, walking speed improved in weight-bearing
exercises and those who trained on a platform.
Meta-analysis (with 12 / 15 studies): strength training
(SMD = 0.33), Tai Chi (SMD 0.97) and aerobic exercises
(SMD 0.68) significantly improved balance. Pooled results
for all three also show significant reduction in falls risk
(SMD 0.55).

-

-
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McClure et
al., 2005

Miake-Lye
et al., 2013

Michael et
al., 2010

based exercise (2),
neuromuscular
electrical stimulation
with strength training
(1) and light therapy
(1).
Population based
approaches to address
the risk factors for fallrelated injuries.

Multifactorial falls
preventions programs
in hospital setting.

Interventions used by
primary care
practitioners to prevent
falling in older adults
living in communities.

6 population based
studies; measures
of association
calculated where
possible- findings
reported
separately.
21 studies (3 RCTs,
4 cluster-RCTs, 13
Before-and-after,
and 1 Cohort); Not
mentioned – only
reported and
summarised on
other studies’
results.
54 RCTs; relative
risk for falling
calculated.

Pre VS post intervention
fall incidence, change in
incidence of fall related
injury.

-

Primary outcomes:
benefit and harms of
intervention,
implementation safety
considerations and
costs.

-

Number of fallers, fall
rate, time to first fall, and
number of frequent
fallers.

-

-

-

-

All six studies showed significant decrease (or downward
trend) in fall-related injury- from 6% to 33%.
Aust study (Stay on your Feet) found 20% decrease in fall
related hospitalisations.

Summarised the outcomes of the studies reviewed: 10 /
21 studies reported significantly fewer falls in their
intervention group compared to control.
Key components of falls prevention programs include,
leadership support, staff engagement in program design,
multidisciplinary committee to guide the program, pilottesting, falls data, staff education and training, and
developing positive attitudes towards fall prevention.
Exercise or physical therapy (n=18): interventions
reduced falling (RR, 0.85). More intensive exercise trials
had greater effect on risk for falling.
Vitamin D supplementation (n=9): interventions reduced
falling (RR 0.83).
Multifactorial assessment and management (n=19):
interventions with comprehensive management reduced
falls,- overall pooled data not significant(RR 0.94).
Vision correction (n=4): no reduction in risk, potential
increase in falling.
Medication assessment and withdrawal (n=1): limited
effect of no benefit.
Home-hazard modification (n=3): limited evidence of
benefit.
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Michael et
al., 2014

Santesso
et al. 2014

Schoene,
et al. 2014

Interventions were
grouped into 5 types:
multifactorial
assessment and
management, single
clinical treatment,
clinical education or
behavioural
counselling, homehazard modification,
and exercise or
physical therapy.
Hip protectors prevent
hip fracture injury
associated with fall.

All studies had
interactive cognitivemotor training as a
component with
complementary
systems/devices used.
The exercise
component could be

54 RCTs (26102
participants in
total); Relative risk
of falling calculated
using randomeffects models. RR,
random effects
meta-regression
models used to
examine potential
sources of
heterogeneity in fall
risk.
19 RCT/quasi RCT;

37 studies (16 were
conducted in
community, 3 in
independent living
facilities, one in
both independent
and community, 5
in out-patient

Primary outcomes: rate
of falling, risk of falling,
adverse effects of fall
prevention interventions.

-

-

Primary: Risk of
sustaining a hip fracture
or pelvic fracture, overall
rate of pelvic and other
fractures, rate of fall
events. Secondary:
Acceptance of and
adherence to wearing
protectors (compliance),
complications relating to
use of protectors
(including skin damage
or breakdown),
economic outcome.
Primary: falls, balance
Secondary: dual task
performance of exercise
and cognitive tasks

-

-

-

Clinical education/ behavioural counselling (n=1): limited
effect of no benefit.
16 RCTS found exercise or physical therapy interventions
to reduce falls (RR 0.87). Meta-analysis shows that
training that is more intensive may reduce the risk of being
a fall.
9 RCTs of single clinical treatment (vitamin D suppl.) saw
reduced falling (RR 0.83).
Overall pooled effect for 19 RCTs involving multifactorial
assessment and management showed no significance in
reduce falls (RR 0.94).
Limited evidence to look at adverse effects.

Nursing or residential care settings (n=14): moderate
quality evidence for a small reduction in hip fracture risk
(RR 0.82), 11 fewer people / 1000 with hip fracture when
provided with hip protectors.
Community (n=5): moderate quality evidence for little or no
effect in hip fracture risk (RR 1.15); two more people /
1000 with hip fracture when provided with hip protectors.
Falls: Little to no effect on falls (RR 1.02) or fractures other
than of the hip or pelvis (RR 0.87).
Pelvic fractures- RR 1.27 one more person/ per 1000
having a pelvic fracture when provided with hip protectors.
Incidence of adverse events while wearing hip protectors
(e.g. skin irritation), ranged from 0% to 5%.
Adherence: poor in long term.
Step training (6 studies): no interaction between the
reported number of falls and cognitive training + step
training. Inconsistent results for step velocity, accuracy,
mobility, balance confidence and falls-efficacy.
Balance board training (17 studies): training can improve
performance in balance batteries and postural sway. No
improvements to strength and power measures.
Inconsistent results for the efficacy of balance board
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split into 5 groups: step
training, balance board
training, balance board
plus aerobic training,
multi-component
programs with low
challenge of balance,
and aerobic programs.
34 studies

clinics, 2 in inpatient clinics, and
1 was unclear in its
setting); Not stated.

-

Simek, et
al. 2012

Adherence to home
exercise interventions
for the prevention of
falls.

23 studies (RCT);
meta –regression
analysis.

Adherence to
programme.

-

-

-

Teh et al.
2015

All studies looked at
health technology tools
used for falls detection
and prevention e.g.
computers, mobiles,

17 articles (3 RCTs,
5 cohort studies, 1
prospective follow
study, 1 crosssectional survey, 1

Primary: healthcare staff
attitudes to health
technology aimed at
preventing falls, rates of
falls.

-

training with respect to falls-efficacy and balance
confidence.
Balance board and aerobic training (8 studies): none of
these studies reported on falls. Inconsistent results for
balance confidence and falls-efficacy.
Multi-component programs with low challenge of balance
(4 studies): no reports on falls. Inconsistent results found
for physical outcomes.
Aerobic programs (2 studies): no results reported on falls
or fall-related psychological measures but both showed
improvement in balance and mobility.
Results for dual performance for all 5 physical activity
groups were inconsistent between studies.
Pooled estimate of the proportion of participants that were
“fully adherent” was 0.21
Interventions with these components were associated with
an increase in proportion of fully adherent participants: a
balance exercise component (OR 6.10, P < 0.02),
moderate level of home visit support (OR 4.28, P < 0.01),
and physiotherapist led delivery of the home exercise
intervention (OR 3.93, P < 0.02).
A flexibility exercise component was associated with a
relative decreased in rates of full participant adherence
(OR 0.31, P < 0.05).
Increase in the proportion of partially adherent participants
included: provision of telephone or home visit support
(adjusted OR 1.90, P < 0.04), and use of a health service
participant recruitment approach (adjusted OR 2.46,
P < 0.02).
The presence of a group exercise component was
associated with a decreased in levels of partial adherence
(adjusted OR 0.49, P < 0.04).
No conclusive results could be reported due to low quality
of studies and number of studies identified.
Lack of research into healthcare staff efficacy and
attitudes towards heath technology.
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Thomas et
al. 2010

van der
Cammen
et al. 2014

Williams et
al., 2018

motion sensors. The
intervention type of the
clinical studies were
split into HIT toolkit (2
study), sensors (4),
video camera (1) and
electronic health
records (1).
Otago exercise
programme (OEP):
home-based strength
and balance retraining
programme,
individually tailored
which increases in
difficulty through the
intervention, home
visits from an
instructor, walking
programme to
complete the strength
and balance
programme.
Drug cessation,
prescription
modification
programmes

Exercise intervention of
any modality,
frequency, duration and
intensity that was

focus group study,
and 7 systematic
reviews); Nots
stated.

Secondary: fall-related
injuries

-

7 RCTs (1503
participants with
mean age of 81
years); Incidence
risk ratio (IRR), risk
ratio (RR).

Risk of deaths, falls and
fall injuries, 12-month
compliance to the
exercise programme.

Selected 7 articles
(which looked at
drug cessation on
falls in older adults)
to analyse from the
48 reviews and 210
RCTs found; Not
stated – only
summarised the
articles’ findings.
11 studies; Metaanalysis.

Rate of falls and risk of
falling.

-

-

Primary: rate of falls and
numbers of fallers
Secondary: strength
through equipment

-

No reduction in the rate of falls or number of falls-related
injuries when sensory technology is used. Staff were also
mixed about their feeling on sensors due to privacy
concerns.
Video cameras effectively reduced the falls rates and was
accepted by nursing staff but not patients.
Electronic medical records show no effects on falls
reduction with staff concerned about their usability.
OEP significantly reduced the risk of death over 12
months (RR 0.45) and significantly reduced the fall rates
(IRR 0.68).
No difference in the risk of serious or moderate injury
occurring due to falls.
36.7% of all participants who remained in the studies (747
total), were still doing the exercises 3+ times a week 12
months after intervention.

Looking at older faller with no delirium or cognitive
impairment:
Gradual step-wise withdrawal of psychotropics reduce fall
rates but not risk of falling.
Prescription modification programme (which includes an
educational component, feedback and financial rewards)
for primary care physicians reduced fall risk.

Quality of evidence was very low for primary outcome
rates of falls, and very low to low for secondary outcomes.
Rates of falls and no of fallers: only one study measured
accidental falls but no difference found between the
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prescribed or
supervised, or both.
Exercise had to be a
type of physical activity
that had planned,
structured and
repetitive bodily
movements done.
Exercise modalities
could include strength
or resistance training,
endurance, flexibility,
balance and gait
training, and functional
or body aware-ness
activities.

Young et
al. 2013

Non-legislative
interventions to prevent
(primary or secondary)
falls at home in children
aged 0–19 years

based or functional
measures, flexibility,
balance and coordination, number of
people sustaining a fallrelated fracture,
incidence and severity
of adverse events.

-

-

29 primary studies;
not stated
(descriptive).

Medically or nonmedically attended falls,
possession/ use of
home safety equipment
to prevent falls, and
other falls prevention
practices.

-

exercise and usual care groups (very-low quality
evidence).
Strength: 10 studies reported on this outcome with
possible strength improvements for quadriceps strength
(low quality evidence) and leg press (low quality evidence)
exercises.
Flexibility: only one study with very low quality evidence
Balance (5 studies): postural balance (SMD 0.44; very low
quality evidence) and Backward Walk Test (SMD -0.24;
low quality evidence) may improve.
Fall-related fractures: quality of evidence is too low for
analysis
Adverse events: 1 study only which noted temporary
muscle soreness during exercise initiation. No studies
reported musculoskeletal injury.
Overall exercise training may improve strength, flexibility
and balance for people living with cancer but the evidence
quality is still low.
13 systematic reviews identified but only 2 drew
conclusions specific to falls prevention.
Most interventions to prevent childhood falls at home have
not been evaluated (falls not reported as an outcome in
most primary studies).
Free/low cost equipment associated with improvement to
home safety equipment possession (eg. safety gates,
furniture corner coves but not window safety device and
non-slip bath mats).
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AMSTAR (Falls)
1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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2012
Cusimano et
al., 2008
Davis et al.,
2010
Fairhall et al.
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Appendix 17 General
NHMRC Body of evidence and quality (General)
Study

DiStefano, et al. 2009

Participant
characteristics
Not specified

NHMRC Body of
evidence
1
2
3
4
5
A
B
D
A
A

Study quality

Sixteen studies, including 14 RCTs, on balance training. Bias not
considered, study quality measured using PEDros scale- high quality
papers. Public health impact is rated D as none of the studies
measured falls or injury outcomes.
Dixon et al. 2010
Persons with
C
B
D
B
A A total of 27 studies were included in a narrative review – injury
developmental
outcomes were not measured. Quality of studies not acknowledged.
disability
*potential for consideration.
McCalman et al., 2017-not
Indigenous children
B
C
D
B
B Review of 18 studies, including 3 RCTs, of largely unknown quality.
injury specific (wellbeing)
and their families
Heterogeneous populations and approaches. Meta-analysis not
possible. Studies may overestimate effect (publication bas). Limited
impact evaluations, and high quality studies.
Omaki et al. 2017.
Not specific
C
B
B
A
A Study quality of included studies not explicitly reported.
Intervention looks promising but more evidence needed.
Nilsen, 2004
General community
D
B
B
B
B No RCTs, 14 before-after cluster trials, 10 with comparison
communities or cities. Results not clearly presented in terms of
difference with comparison community. Bias and quality not assessed.
Paper reports individual injury prevention reductions. Only two
Australian studies.
Shah et al. 2009
General population
C
C
C
B
C Two RCTs and three before and after CTs were included – only one
had eye injury as an outcome, others were behavioural outcomes.
Unclear/high levels of bias in study. Interventions/populations not
consistent.
Spinks et al. 2009
General community
B
D
C
B
B Marked inconsistency in findings among the 21 studies. Publication
bias may be a significant issue.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability
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Study details (General)
Study

DiStefano,
et al. 2009

Dixon et
al. 2010

McCalman
et al.,

Intervention

Balance
training:
balance
training
program on
stable and
unstable
surfaces.
Teaching
safety skills:
behavioural
training,
educational.

Family centred
interventions

Included
studies;
methods of
syntheses
16 studies (14
RCT, 2 pretest post-test);
calculated
effect size
from means
and Standard
Deviation.
27; Not stateddescriptive

18 studies- 25
papers (3

Outcome
measures

Improvement
in balance.

Findings and conclusions

-

Not specified

Increases in balance on stable surface was associated with use of exercise
sandals, elastic bands with dynamic movements, tilting boards and unstable
surfaces.
Increases in balance on an unstable surface was associated with single or double
limb stance on unstable/titling platform. Significant improvement was also seen for
single limb balance on instrumented platform. No studies considered falls nor injury
outcomes.

Emergency situation skills
Behavioural training: Effective for making emergency calls (1-2 week follow up);
fire safety skills – including evacuation and meet up at determined location (1 year
follow up), fire drills (16 week follow up), stop, drop roll procedure (6-18 week
follow up), classroom training of evacuation (7 months follow up), perform safety
skills (2 month follow up); seeking help when lost; first aid skills; independent living
skills, and virtual reality programs teaching emergency safety skills (fire or
tornado).
Accident prevention
Educational intervention: Parents with mild intellectual disability given selfeducational material on childcare and safety, instructional lessons on child health
and household safety skills.
Behavioural training: Intervention to recognise dangers in home and remedy
through group training; safe eating skills; handling of broken glass through one-onone training.
Pedestrian skills:
Educational intervention: Participants who received caregiver led training for
pedestrian skills had greater knowledge and performance compared to provider led
training.
Behavioural training: programs were based on exposure to mock pedestrian
activities.
5/15 studies reported outcomes; on preventing childhood injury and illness;
-

Prevention of
injury/ illness
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2017-not
injury
specific
(wellbeing)

Omaki et
al. 2017.

Technology
based
interventions

RCT, 1
controlled
before/after, 1
mixed method
evaluation, the
remainder
noncomparison
studies).;
Qualitative.
44 studies - 50
articles (30
RCT);

Knowledge

-

Nilsen,
2004

Shah et al.
2009

Community
based injury
prevention
programs.

Educational
interventions
for the

16 injury
prevention
programs
(evaluations);
structured
review of
literature –
description of
each study
individually.
5 studies (3
CBA, 1 cluster
randomised in

Program
effectiveness:
structure,
process.
Injury rate
reductions.

-

Primary: Eye
injury (any
severity).

-

-

Increased awareness of home safety issues through interventions (US family spirit
intervention).
Provision of equipment: New Zealand Wahakura – woven flax bassinet with sleep
messages improved parent reassurance and confidence, provided safe space for
infant.
Housing improvement: Canadian Sheway program: lower rate of child
apprehension and housing improvement.
Other: studies showed improvement in immunisation rates, vision, hearing and
speech screening, decrease in prescribed antibiotics.
24/44 were for children injury prevention (14 were to be used by children, 7 for
parents, 2 guidance programs for doctors, 1 preschool staff). Covered pedestrian
safety (n=10), fire safety (n=3), dog bite prevention (n=3).
16/44 addressed burn safety –most common (3 for children, 7 for parents, 6 for
clinicians or caregivers).
Drinking behaviour targeted at novice drivers (n=6) and adult drivers (n=4). Most
common technology (n= 6) was virtual reality.
N=8 looked at pedestrian safety and n=2 looked at medication safety.
23/44 measured knowledge change: locally hosted software programs and
remotely hosted internet programs consistently showed increase in knowledge and
behaviours (specific increase not reported).
Kiosk program showed increase in some items (but not all).
Programs designed for children showed increase in knowledge. 9/11 that
measured behavioural outcomes showed positive effect of intervention.
Context: Community often defined as geographic area.
Not possible to determine association between intervention area population size
and program effectiveness.
Social and cultural similarities was an influential in program success- community
cohesiveness should be accounted for in program design.
Structure: Successful programs were generally longer in duration.
Process: Majority of programs combined passive and active interventions.

Primary outcome: only one study measured for eye injury (classroom based safety
education for 10 hours). This study found a decrease of 7.48% in eye injury after
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Spinks et
al. 2009

prevention of
eye injury:
1. School
education.
2. Use of
eyewear in
sport players
3. Training and
protective
eyewear for
workers.
4. Compliance
of warning
signs at sport
setting.
5. Behaviour
modification to
improve work
safety.
Effectiveness
of the WHO
Safe
Communities
model to
prevent injury
in whole
populations.

different
locations, 1
randomised
with age
matched
controls); Data
reported for
each study.

Secondary:
Change in
behaviour,
change in
knowledge.

21 evaluations;
meta-analysis
not appropriate

Changes in
injury rates
for whole
population or
specific
subgroups.
Individual
studies used
hospital
admissions.

-

-

intervention, and 55% decrease (RR 0.45;) in injury relative to the control (but not
statistically significant).
Secondary outcome - behaviour: Players in intervention group (study 2) had 1.8
time greater odd of using eyewear compared to control. Other studies showed
increase in safety behaviours after intervention, no OR or significance presented.
Secondary outcome – knowledge: 3 studies reported increase in knowledge
following intervention, no OR or significance presented.

Less than 15% of accredited WHO safe communities shave been evaluated for
injury outcomes.
Mixed findings in interventions- no consistency between being a WHO safe
community and decreased injury rates.
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AMSTAR (General)
1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included

DiStefano, et
al. 2009
Dixon et al.
2010
McCalman et
al., 2017
Nilsen, 2004
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Appendix 18 Homicide and Violence
NHMRC Body of evidence and quality (Violence)
Study
Arroyo et al.
2017

Participant
characteristics
Survivors of IPV

NHMRC Body of evidence
1
2
3
4
5
B
A
D
B
A

Quality of included studies
Random effects model was used. Bias of individual studies not specified,
however study notes the steps taken to remove effects of bias. Only one
study reported injurious IPV outcomes
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Patients’ who disclose
IPV in primary care
setting.
6 studies –street
gangs or criminally
active street groups.
2 studies –street-level
drug markets
3 studies –individual
repeat offenders
Families

C

B

B

B

B

Risk of bias or study quality not identified in review.

B

B

C

B

C

Moderate risk of bias. Lack of rigorous randomised experimental
evaluations. Included studies with weaker design reported stronger effect
sizes.

C

C

C

B

B

Women and girls

A

B

C

B

B

Jahanfar 2014

Pregnant women

A

B

D

B

A

Risk of bias not identified in review, studies of low quality included in
reviews
Over 80% of the included rigorous evaluations were in high-income
countries (Australia, Canada, Hong Kong, New Zealand, the UK, and the
USA).
Moderate risk of bias.

Kynoch 2011

D

C

D

B

B

D

C

D

B

B

C

B

D

B

B

Rivas et al.
2015

Patients admitted to
acute hospital settings
Interventions for girls
and boys (10-26
years)
Women over 16 years
old attending any
health care setting
Women aged 15-65
years

C

D

D

B

B

Strong et al.
2016

Young people aged
10-30 years

D

B

D

B

B

Bair-Merrit
2014
Braga 2012

Coore Desai
2017
Ellsberg 20151

Lundgren et al.
2015
O’Doherty
2015

Risk of bias not identified in review, high level of inconsistency and
imprecision.
Bias and quality not reported, studies were mostly low quality, were
underpowered and had short follow-up periods. Lack of robust
standardized measures for behavioural outcomes.
Low to moderate quality studies. Large variation in sample sizes and study
quality contributed to methodological heterogeneity
Risk of bias was high in five studies, moderate in five, and low in three. The
quality of evidence (considering multiple factors such as
risk of bias, study size, missing data) was moderate to low for brief
advocacy and very low for intensive advocacy
High to moderate risk of bias. Many studies were limited by poor
methodological quality, including high losses to follow-up.

1

Systematic review methods were reported in Arango, Diana J.; Morton, Matthew; Gennari, Floriza; Kiplesund, Sveinung; Ellsberg, Mary. 2014. Interventions to prevent
or reduce violence against women and girls : a systematic review of reviews (English). Women's voice, agency, and participation research series ; no. 10. Washington, DC
: World Bank Group. http://documents.worldbank.org/curated/en/700731468149970518/Interventions-to-prevent-or-reduce-violence-against-women-and-girls-asystematic-review-of-reviews
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Zeoli et al.
2016

Current or former legal
or common-law
spouses and current or
former dating partners,
including homosexual
relationships

C

C

D

B

D

Intervention studies differed greatly in methods. High risk of bias, which
was not addressed or reported. Limited Applicability to Australian context
due to firearm legislative differences.

NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Violence)
Study

Arroyo
2017

Intervention

Short-term interventions
for survivors of IPV

Included studies;
methods of
syntheses
21 studies;Meta
analysis

Outcome measures

IPV and various
psychosocial outcomes

Findings and conclusions

-

Bair-Merrit
2014

Primary care–based
interventions for IPV

17 (11 randomised
design; 6 not
specifieddescriptive)

Reduction in IPV,
improvement in health,
safety-promoting
behaviours, use of IPV
and community-based
resources

-

-

CBT-based interventions tailored to IPV survivors had the
largest effect.
Many studies employed interventions that included a
nonspecific form of CBT or education.
Short-term interventions had the largest effect on
outcomes of PTSD, self-esteem, depression, general
distress, and life functioning.
Moderate effects seen for substance use/ abuse,
emotional well-being, safety, and recurrence of
interpersonal violence (all sig).
Individually delivered interventions produced significantly
stronger outcomes than group delivered interventions.
Most programs reported outcomes immediately following
the intervention. Effects were significant at 12-month
follow up, however drop from very large to small effects.
More treatment sessions and more overall time was
linked to stronger outcomes.
Al interventions focused on women
Majority (n=10) recruited women from family planning or
reproductive health clinics. The reminder were at family
and internal medicine settings. None prioritised
recruitment at paediatric setting.
Most delivered solely in primary care office
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-

Braga
2012

Deterrence interventions
that were implemented in
small, medium and large
US cities

11 mostly of quasi
or non-RCTs;
meta-analysis.

Homicide and assault

-

Coore
Desai
2017

Ellsberg
2015

Review of reviews of
parenting programmes
targeting child
maltreatment

Interventions to reduce
the prevalence and
incidence of violence
against

20 systematic
reviews/metaanalyses and 8
comprehensive
reviews

Child maltreatment
including injury

27 studies from
review of review
paper (over 100
reviews and

Physical health,
episodes of violence
and various
psychosocial outcomes

-

-

-

Most were brief interventions
Content: all interventions aimed to improve
empowerment of women. Themes were around 1. Cycles
of violence; 2. Safety-promoting behaviours; 3. Referral
to local IPV community-based resources; and 4.
Referrals to address additional needs (e.g., housing and
childcare).
11 studies measured reduction in IPV: 5 found significant
reduction, 1 found significant trend of reduction
Mixed outcomes on improvement of health
5 studies examined safety promoting behaviours, 2 found
increase (sig).
10 studies examined use of resources, 6 found significant
increase.
6 studies – crime reduction effects of focussed
deterrence strategies on serious violence by street gangs
or criminally active street groups.
2 studies – focussed on reducing crime driven by streetlevel drug markets
3 studies – evaluated crime reduction strategies focussed
on individual repeat offenders
10/11 reported strong and significant crime reduction
effects associated with the approach.
Meta-analysis of effect sizes suggests a strongly
significant effect in favour or focused deterrence
strategies with the overall effect being 0.604
The findings suggest that parenting programmes have
the potential to both prevent and reduce the risk of child
maltreatment, however the findings are inconsistent and
limited by a lack of standard outcome measures
Analysis was limited by the measurement of the construct
of ‘maltreatment’ and few studies having long-term followup
Women-centred, advocacy, and home-visitation
programmes can reduce a woman’s risk of further
victimisation.

National Injury Prevention Strategy Literature Review - Appendices

Page | 192

National Injury Prevention – Literature Review

women and girls

-

evaluation
included)

-

-

Jahanfar
2014

Effectiveness and safety
of interventions in
preventing or reducing
domestic violence
against pregnant women

10 studies (RCTs,
cluster-RCTs and
quasi-RCTs)

Episodes of violence
(physical, sexual,
and/or psychological)
and prevention of
violence during and up
to one year after
pregnancy

-

-

-

Kynoch
2011

To establish best practice
in the prevention and
management of
aggressive behaviour in
patients admitted to
acute hospital settings

10 studies (RCTS,
Quasi-RCTS or
observational
studies)

Patient aggression

-

Less conclusive evidence for the preventive effect of
programmes for perpetrators.
In low-income and middle-income countries, there is a
greater research focus on violence prevention, with
promising evidence on the effect of group training for
women and men, community mobilisation interventions,
and combined livelihood and training interventions for
women.
Effective programmes are commonly participatory,
engage multiple stakeholders, support critical discussion
about gender relationships and the acceptability of
violence, and support greater communication and shared
decision making among family members, as well as nonviolent behaviour
Lack of consistency in the outcomes reported.
One study reported women receiving psychological
therapy intervention were less likely to have recurrent
episodes of abuse. This study also reported a significant
difference between groups of women reporting DV, with
women in the intervention group less likely to report
abuse.
Other studies examining DV in the postnatal period - the
findings were inconsistent and most were not statistically
significant.
The interventions examined in the studies varied
significantly and included a single brief intervention
consultation, case management and referral to social
care workers, and multiple therapy sessions
Results for many outcomes were not consistent and most
differences between groups were not statistically
significant.
3 studies investigating staff training – all demonstrated
some benefits for staff working in acute areas
Studies specific for pharmacological intervention to
chemically restrain patients indicates effectiveness in
managing aggressiveness in acute settings – however
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Lundgren
et al. 2015

Effective approaches to
prevent adolescent IPV
and SV

142 articles (61
interventions);

Reductions in
experience or
perpetration of violence,
as well as changes in
knowledge and
attitudes

O’Doherty
2015

Effectiveness of
screening for IPV
conducted within
healthcare settings on
identification, referral, reexposure to violence,
and health outcomes for
women, and to determine
if screening causes any
harm.

13 RCTs or quasiRCTs assessing
the effectiveness
of IPV screening
(an update of
previous review);

Episodes of violence,
women’s health,
identification of IPV and
referrals

there is no gold standard (i.e. different substances) and
there can be serious adverse effects for the patient.
Little published on efficacy of restraints on staff or
patients – insufficient evidence to support safe use of this
practice
No studies of sufficient quality that evaluated the use of
multiple interventions to manage acts of aggression or
studies that investigated patient aggression prevention
strategies in acute care settings.
Three promising interventions:
1) School-based dating violence interventions. However,
only implemented in high-income countries
2) Community-based interventions to form gender equitable
attitudes among boys and girls have successfully
prevented IPV or SV.
3) Parenting interventions and interventions with children
and adolescents subjected to maltreatment hold promise
in preventing IPV or SV by addressing child
maltreatment, which is a risk factor for later perpetration
or experience of IPV or SV.
Programs with longer term investments and repeated
exposure to ideas delivered in different settings over time
have better results than single awareness-raising or
discussion sessions
In most studies the proportion of women identified was
small and ranged 3-17%.
2 studies – decrease in IPV as a result of screening
however not significant
1 study – self-reported physical health had increased in
screened group but not significant
1 study – psychosocial health after screening = decrease
in depression, PTSD no difference, mental health did not
significantly improve, quality of life improved, alcohol
problems no difference to control, drug problems no
difference to control
Most studies reported no negative reactions to screening
in healthcare.
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-

-

Rivas et al.
2015

Advocacy interventions in
women who have
experienced intimate
partner abuse

13 studies: 11
RCTs and 2 quasiRCTs

Incidence of abuse and
various psychosocial
measures

-

-

2 studies assessed formal referral following screening
and found did not increase referral to services compared
to usual care
2 studies measure impact of screen of reduction of IPV
and did no report an effect
Overall insufficient evidence to justify implementation of
IPV screening for all women in healthcare settings
Used diverse range of healthcare settings predominantly
located in high-income countries and urban settings
A range of different screening tools and techniques were
used – inclusion criteria stipulated inclusion of
interventions that involved screening by, or notification of
positive results to healthcare professionals
The numbers and proportions of women identified
through screening are modest when considered against
the estimated prevalence of IPV among women in
healthcare settings (women may not be ready to disclose
or willing to disclose in that setting)
Wide range of confidence intervals around intervention
effect measures (likely due to small sample sizes)
Large variation in sample sizes and study quality
contributed to methodological heterogeneity
Overall, there was ambiguous evidence that advocacy
reduces or leads to a cessation of abuse
The concept of empowerment was integral to the
interventions and the belief that the help provided should
be tailored to meet the needs of the individual women
The primary studies had considerable heterogeneity in
terms of the intensity of the advocacy offered, the
between-study differences in staff delivering the
advocacy, the wide range of outcomes reported, the
methods used to assess these outcomes, and their
observed effects.
Three of the trials differed in that they evaluated
multicomponent interventions in which advocacy was one
of them
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Strong et
al. 2016

Health care-based VIPs
in reducing injury
recidivism and costs

22 studies with 12
RCTs and 10
observational
studies

Injury recidivism

-

Zeoli et al.
2016

To assess effectiveness
of interventions designed
specifically to reduce
firearm violence in
intimate relationships

19 studies: 12 risk
studies (not
included in this
review) and 7
intervention
studies

Homicide and non-fatal
IPV

-

-

-

-

1 VIP assessed by RCT showed significant reduction in
injury recidivism.
2 VIPs assessed by observational studies showed
significant reduction in injury recidivism
7 studies demonstrated a significant improvement in
intermediate outcomes including violence victimisation
and perpetration, service utilisation and attitude change
Randomised control trials showing no difference in
recidivism either due to being underpowered or not
including power analysis
DVRO firearms restriction statutes - 2 studies suggest
DVRO firearm restriction statutes are associated with
significant decreases in rates of IPH, while third study
found no association.
DVRO firearm prohibition statute implementation - Three
studies indicated DVRO firearm restriction statutes are
implemented with some success, there are opportunities
for improvement.
Domestic violence misdemeanour firearms restrictions
statutes - research found no association of these laws
with IPH.
Firearm confiscation at scene of IPV – two studies found
no association
Results of review suggest female victims of IPV whose
partners have access to firearms may be in lethal danger,
but there is evidence to suggest that policy interventions
in the US reduce this risk
Research on interventions has focussed on legislation
that prohibits abusers from accessing firearms and
suggests that statutes that apply firearm restrictions to
DVRO respondents reduce rates of IPH

AMSTAR (Violence)
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1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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Appendix 19 Household-related injuries in children and older adults
NHMRC Body of evidence and quality (Household-related injuries)
Study

Participant
characteristics

NHMRC Body of
evidence
1
2
3
4
5

Study quality
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Kendrick 2013

Parents of children
under 18

B

B

C

A

A

Smithson et al. 2011

Children (0-19 years).

C

C

D

A

A

Turner et al., 2011

Children under 5,
people aged 75+,
general pop

A

B

D

A

A

Review included 22 studies, 16 were RCTS, 10 included in a metaanalysis. When three RCTs with low bias in a meta-analysis, no
difference was found between groups. Quality of studies were
moderate.
Nine qualitative studies (USA, Canada, UK and Australia), study
quality not stated- probably moderate/poor. Did not assess
interventions but provided qualitative insight into barriers of home
safety.

28 RCTs, several of low bias, were reviewed, only 2 able to be
combined in a meta-analysis.. None of the studies showed a positive
impact of the interventions. Study findings looked at all falls and
injuries-it may be that specific types of falls were prevented-potential.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Household-related injuries)
Study

Intervention

Kendrick
2013

Parenting
interventions
to prevent
unintentional
injury:
education,
home visiting,
practice
based.

Included studies;
methods of
syntheses
22 studies (16 RCTS,
2 non-RCT, 1
partially randomised,
2 CBA, 1 quasi
controlled); narrative
review (n=10).

Outcome measures

Primary: Self-reported,
or medically reported
unintentional injury.
Secondary:
possession and use of
safety equipment,
safety practices.

Findings and conclusions

-

-

-

17 studies had interventions with parenting education and other support
services. 15 of these were home visiting programmes, 2 were
paediatric practice-based interventions. 2 studies provided solely
educational interventions.
19 studies recruited families from socio-economically disadvantaged
populations who were at risk of adverse child outcomes or people who
may beneﬁt from extra support (including single mothers, teenage
mothers, ﬁrst-time mothers, and mothers with learning difﬁculties.
Intervention families (n=10 RCTs) had a statistically signiﬁcant lower
risk of injury than control families (RR 0.8).
Several studies found statistically signiﬁcantly fewer home hazards or a
greater number of safety practices in intervention families.
10 studies reported scores on the HOME scale, (three RCTs included
in meta-analysis).
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Smithson
et al.
2011

Barriers and
facilitators to
preventing
unintentional
injury in the
home.

9 study reports;
Qualitative review

Barriers and
facilitators.

Turner et
al., 2011

Modifying
physical
household
hazards:
installation of
grab rails,
stairgates,
fireguards,
cupboard
locks, hot

29 RCTS; 2 studies
included in metaanalysis.

Change in injury
rate/risk/change in
prevalence of safety
feature, change in
prevalence of hazards.

No evidence of difference in quality of home environment between
treatment arms (mean difference 0.6).
Legal and policy barriers (n=5): Main barriers: weak legislation,
absence of policy drivers influencing resources. Facilitator: Policy
drivers and legislation, multiagency partnerships, linking with health
messages or initiatives.
Provision and timing of information (n=3): Main barriers: Lack of
appropriate information to parents/households about legislation and
policies. Facilitator: Good communication, training local mothers in
health initiatives, targeting of population to share information.
Limitations of effectiveness due to living I rented or overcrowded
setting (n= 9): Main barriers: Disempowering effects of living
conditions. 9/9 studies found socio-economic barriers. 8/9 found that
major barrier to safety equipment/childproofing was not being able to
modify home (renting).
Physical and environmental barriers: Provision of appropriate and
durable equipment (n=4); weighing up risks against inconvenience (n=
2); Actual and perceived cost (n= 4): Cost is barrier to safety
equipment.
Individual: Main barriers: lack of awareness of risk, cultural
differences, relationship with partner, mistrust of health system.
Facilitator: culturally sensitive information, social connectedness,
building trust through peer education. Young or poorly educated
parents (n= 4); Mistrust of officials (n=5); mothers safeguarding own
work (=5): mothers took for granted their safety practices. Three studies
commented on immigrant mother’s isolation and lack of help with
childcare, noted difference in cultural practices.
Falls
Older adults (n=19): Most were multifactorial interventions. 11/19 found
no significant effect on falls. Meta-analysis of 2 studies (home hazard
assessment + modification, medication review and heath/ bone
assessment, exercise program): RR 1.1, multifactorial program in older
people who had fallen in the previous 12 months did not reduce risk of
falling.
Studies that showed significant reduction in falls contained
environmental modifications but it was difficult to separate out from
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water tap
adjustments,
lighting
adjustments.
Environmental
modification,
modification/
education.

other interventions (some programs in nursing homes included staff
training as part of multiple intervention).
Injury
Older adults (n=13): 11/13 found no significant reduction in injury.
Children (n=5): 4/5 found no reduction in the intervention group.
General population: no studies.
Hazard reduction:
Older adults (n=8): all studies found that interventions resulted in a
reduction in hazards (2 significant). Recommended changes included:
raising the toilet seat, use of walking frame with wheels, fixing grab rails
in bathroom. Other studies suggested fixing unsafe steps, stabilising
rugs, making improvements in rooms with trailing cords and with unsafe
favourite chair. Children (n=8): 7/8 found a significant reduction in
hazards or increase in safety feature in the intervention group.

AMSTAR (Household-related injuries)
1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included

Kendrick 2013

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Smithson et al.
2011
Turner et al.,
2011

Y

Y

Y

Y

N

Y

N

N

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y
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Appendix 20 Mental health disorders related to injury
NHMRC Body of evidence and quality (Mental health disorders related to injury)
Study

De Silva et al. 2009

Wethington et al. 2008

Participant
characteristics
Individuals who have
experienced a
traumatic physical
injury.
Children and
adolescents

NHMRC Body of
evidence
1
2
3
4
5
C
D
D
C
C

C

B

C

C

Study quality

Blinding was only adequately addressed in two trials, selective
reporting occurred in three trials, two trials had less than 60% follow
up.

B

Included studies were rated as fair or good quality by review authors.
Authors described studies included in the Cognitive Behavioural
Therapy (CBT) as primarily good quality although unclear if
randomisation occurred.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Mental health disorders related to injury)
Study

De Silva et
al. 2009

Intervention

Psychosocial
interventions
in the
prevention of
physical,
mental and
social
disability
following

Included
studies;
methods of
syntheses
Five studies;
qualitative
summary.

Outcome
measures

Physical
disability,
mental health
status global
assessment
of
functioning.

Findings and conclusions

-

-

Three studies assessed the effect of brief psychological therapies, one assessed
the impact of a self-help booklet, and one the effect of collaborative care.
No evidence of a protective effect of brief psychological therapy or educational
booklets on preventing disability.
One trial showed evidence for a reduction in both PTSD and depressive
symptoms one month after injury for a collaborative care intervention combined
with a brief psycho-educational intervention, (however effect not retained at follow
up).
In three trials one found a detrimental effect associated with the mental health
status of patients following psychosocial intervention.
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Wethington
et al. 2008

traumatic
physical injury
Reducing
psychological
harm from
traumatic
events
(serious injury
considered a
trauma)

7 evaluated
interventions:
individual
cognitive
behavioural
therapy (CBT)
(11 studies);
group CBT (10
studies); play
therapy (4
studies); art
therapy (1
study);
psychodynamic
therapy (2
studies);
pharmacological
therapy (2
studies); metaanalysis.

Indices of
depressive
disorders,
anxiety and
posttraumatic
stress
disorder,
internalizing
and
externalizing
disorders,
and suicidal
behaviour.

-

Strong evidence (according to Community Guide rules) for individual and group
cognitive–behavioural therapy in decrease psychological harm among
symptomatic children and adolescents exposed to trauma.
Insufficient evidence for the effectiveness of play therapy, art therapy,
pharmacologic therapy, psychodynamic therapy, or psychological debriefing in
reducing psychological harm.
Interventions should be adapted for use in diverse populations and settings.

AMSTAR (Mental health disorders related to injury)

De Silva et al.
2009
Wethington et
al. 2008

1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included

Y

N

Y

N

N

Y

Y

Y

Y

N

Y

Y

N

Y

Y

Y

Y

Y

Y

Y

N

Y
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Appendix 21 Overdose
NHMRC Body of evidence and quality (Overdose)
Study

Participant
characteristics
Methadone users.

NHMRC Body of evidence
1
2
3
4
5
D
C
C

Take home naloxone
users.

-

B

D

B

B

Connery et al.
2015
Feelmyer et al
2014
Minozzi et al.
2011

Patients treated for
opioid use disorder.
Opioid users.

-

-

D

B

B

Lack of randomisation (however not possible due to ethical reasons relating
to withholding intervention with known effectiveness). Limited and lower
levels of evidence in systematic reviews reported.
Study quality not reported-unknown.

C

C

C

C

C

High risk of bias in the included studies.

Opioid addicts.

B

B

D

B

B

Mitchell et al.
2016
Nuckols et al.
2014

Opioid users

-

D

D

B

B

Naltrexone VS placebo or other treatment: heterogeneity, underpowered
comparison = downgraded quality of evidence.
Lack of high quality studies.
Study quality not reported-unknown.

Baxter et al.
2013
Chimbar et al.
2018

Quality of included studies
Not stated, not enough detail to assess.

Guidelines on the use
D
C
B
AMSTAR ratings were poor to fair for 10/13 guidelines.
of opioids for chronic
pain.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Overdose)
Study

Intervention

Included studies;
methods of
syntheses

Outcome measures

Findings and conclusions
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Baxter et
al. 2013

Methadone induction and
stabilisation

Specific number
not stated;
evaluation by
action group.

Initial dose, overdose,
accumulated toxicity,
medication combination.

-

-

Chimbar
et al.
2018

Take-home naloxone
programs (distributed
naloxone kits and
corresponding education
of overdose recognition).

22 observational
studies; not stated
(studies reported
separately).

Mortality rates, opioids
reversals due to
Naloxone, increased
survival.

-

Connery
et al.
2015

Treatment for opioid use
disorder.

Not stated; not
stated.

Not stated

-

-

Studies tended to use fixed doses of medication rather
than adjusting the dose to meet patients’ changing
medication needs (as endorsed by the authors).
Greatest risk of overdose is during induction (weeks 1 and
2) because the initial dose is too high, the dose is
increased too rapidly, or the methadone interacts with
another drug.
Recommendations:
During induction: 1) educate patient and family and obtain
consent, estimate tolerance, calculate initial dose, monitor
patient response, avoid vomited doses, avoid overdose.
Early stabilisation (weeks 3 and 4): adjust the dose
Late stabilisation (weeks 5+): adjust does as needed.
Overall, research supports the effectiveness of take home
programs in preventing fatal opioid overdose in people
who abuse opioids.
Studies recommend a practice change to make kits more
available for implementation.
One study reviewed found programs were cost effective
(even in conservative estimates). Authors recommend
further investigation on the cost effectiveness of
population level implementation.
Agonist therapy:
Strongly evidence for the use of agonist therapies to
reduce opioid use and to retain patients in treatment.
Methadone maintenance best practice.
Findings also indicate efficacy of combined
buprenorphine/ naloxone in addition to evidence for safety
and tolerability in multiple populations (youth and
prescription opioid– dependent individuals).
Buprenorphine monotherapy effective in pregnant women.
Antagonist therapy:
Evidence is weak.
Poor adherence for oral naltrexone and increased
mortality rates,
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-

Feelmyer
et al
2014

Medication-assisted
treatment for opiate
overdose.

58 studies (27047
participants);
pooled data.

Medication-assisted
treatment type, retention
by dosage.

-

Minozzi
et al.
2011

Naltrexone maintenance
treatment versus placebo
or other treatments in
preventing relapse in
opioid addicts
after detox.

13 studies (1158
participants); metaanalysis.

Primary: Abstinence in
using heroin, relapse,
mortality. Secondary:
Side effects, criminal
activity (re-incarceration
during treatment).

-

-

Mitchell
et al.
2016

Opioid overdose
interventions.

38 articles; not
stated- descriptive.

Not stated.

-

-

-

Early evidence suggests favourable outcomes for
extended-release naltrexone- not subject to misuse and
does not present a risk of overdose on its own.
Examined medication-assisted treatment in low and
middle-income countries.
12 month retention rate was 54.3%
Wide variation across programs but little difference
between those using buprenorphine versus methadone
Average retention for both buprenorphine (48.3%) and
methadone (56.6%) after 12 months of treatment.
Naltrexone VS placebo or other treatment: no significant
difference for primary outcomes. Statistically significant for
incarceration (RR 0.47, n=2). When examining forced
adherence, significant difference for retention and
abstinence (RR 2.93).
Naltrexone VS psychotherapy: No significant difference
(n=1).
Naltrexone VS benzodiazepines and to buprenorphine:
Not superior for retention and abstinence and side effects.
Most overdose education programs produced overall
positive outcomes.
Other settings for distribution of naloxone include
outpatient settings such as pharmacy, kits from
paramedics to patients and peers after overdose events
and ED based naloxone for high-risk patients.
Barriers to naloxone access include: stigma around users,
prescriber unawareness and inaction (lack of education),
laws that prevent over the counter access, political
opposition.
Legitimate opioid users (compared to illicit) were more
receptive to education messages.
Some evidence that naloxone distribution is cost-effective.
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Nuckols
et al.
2014

Guidelines on the use of
opioids for chronic pain

13 guidelines;
Appraisal of
Guidelines for
Research and
Evaluation
II (AGREE II)
instrument and
AMSTAR.

-

Not stated.

-

Most guidelines recommend:
That clinicians 1) avoid doses greater than 90 to 200 mg
of morphine equivalents per day, 2) have additional
knowledge to prescribe methadone, 3) recognise risks of
fentanyl patches, 4) titrate cautiously, and 5) reduce
doses by at least 25% to 50% when switching opioids.
Guidelines also agree that opioid risk assessment tools,
written treatment agreements, and urine drug testing can
mitigate risks.

AMSTAR (Overdose)

Baxter et al.
2013
Chimbar et al.
2018
Connery et al.
2015
Feelmyer et al
2014
Minozzi et al.
2011
Mitchell et al.
2016
Nuckols et al.
2014

1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included

Y

N

Y

N

N

N

N

N

N

N

N

Y

N

Y

N

N

N

N

N

N

N

Y

Y

N

Y

Y

N

N

N

N

N

N

Y

Y

N

Y

N

N

Y

N

N

Y

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

N

N

Y

N

N

Y

N

Y

Y

N

Y

Y

N

Y

Y

Y

Y

Y

Y

Appendix 22 Poisoning
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NHMRC Body of evidence and quality (Poisoning)
Study

Participant characteristics

NHMRC Body of
evidence
1
2
3
4
B
B
A
B

Kendrick et al.
2012

Children and young people
under 19

Kendrick et al.,
2008
Nixon, Spinks,
Turner, & McClure,
2004
Nussbaumer‐Streit
et al., 2016

Study quality
5
A

Parents and children

C

A

A

B

A

Children under 15

C

B

D

B

B

Quality of studies were mixed (only 1/3 of RCTs had appropriate
randomisation/ allocation concealment or blinded outcome). Effect size
varied with quality. Bias has been accounted for in reporting.
Study quality was low for allocation concealment, blinding of outcome
assessment and follow up. Some publication bias.
*Good evidence in paper
Studies have been reported to be high quality but no recording of bias.
Studies included are context specific.
*may be useful to ‘top up’ provision of equipment interventions.
Low risk of bias in studies. Quality of evidence was mixed (high for
education VS control, low/moderate for environmental)

Children under 18 years B
A
B
B
B
studies included looked at
children under 6.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Poisoning)

Study

Intervention

Kendrick et al.
2012*

Home safety
education, with or
without the
provision of low
cost, discounted
or free equipment.

Included
studies;
methods of
syntheses
27 studies
included in
meta analysis
(45 studies in
total for
prevention
outcomes);

Outcome
measures

Findings and conclusions

Primary: Selfreported or
medically
attended in jury
in children and
young people
(0-19 years).

-

Lack of evidence that home safety interventions (with or without the
providing safety equipment) reduced the rate of poisoning (IRR 0.93).
Storage of medicines (13 studies): Intervention families were more likely to
store medicine safely compared to control group (OR 1.53)
Storage of cleaning products (15 studies): Intervention families were more
likely to store cleaning products safely compared to control group (OR
1.55), however effect size varied between studies. Providing storage locks
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meta-analysis
where
possible

Secondary:
Possession and
use of safety
equipment and
safety practices.

-

-

-

Kendrick et
al., 2008

Home safety
intervention:
Storage of
medicines out of
reach, storage of
cleaning products
out of reach,
possession of
syrup of ipecac,
access to poison
control number

18 studies
(14 RCT, 2
non-RCT, 2
CBAs); metaanalysis

Storage of
medicines out of
reach, storage
of cleaning
products out of
reach,
possession of
syrup of ipecac,
access to
poison control
number,
medically
attended or selfreported
poisoning.

-

-

had greater effect (OR 1.87) than education only (OR 1.13). Interventions
had a larger effect when provided at home (OR 2.14) compared to clinical
settings. Shorter follow ups (3 months or less) had larger effect sizes.
Possession of syrup of ipecac (10 studies): Intervention families were
more likely to possess ipecac compared to control group (OR 3.34). Larger
effect size seen in studies that provided ipecac (OR 10.41) compared to
those that did not (OR 1.77,). Larger effect size when intervention
delivered at home (OR 25.45). Longer follow up periods showed larger
effect size (OR 4.38).
Access to poison control number (9 studies): Intervention families were
more likely to have poisons number accessible than control (OR 3.30).
Providing information stickers had a larger effect size (OR 4.44) compared
to those that did not (OR 2.66). Education delivered at home had a larger
effect (OR 5.99) compared to clinical settings. Treatment affects were
similar in both long and short term follow up.
Poison storage out of reach (5 studies): Home safety interventions were
not effective in increasing safe storage of poisons (OR 2.07). Studies
providing locks had larger effect sizes (OR 4.07) compared to education
only interventions (OR 1.44). Interventions delivered at home or in the
community had a larger effect (OR 2.66) compared to clinical settings.
Plant storage out of reach (3 studies): Lack of evidence that home safety
education was effective in promoting safe storage o plants (OR 1.18).
15 studies included the provision of safety equipment (free or subsidised).
Interventions greater when equipment provided with education compared
to education alone.
Interventions were effective for all domains (safe storage of medicine: OR
1.57; safe storage of cleaning products: OR 163; possession of ipecac:
OR 3.34; having poison control number accessible: OR 3.67).
The number needed to treat for one additional family having safe practices
was: Storage of medicines out of reach: 14; Storage of cleaning products
out of reach: 9; Possession of syrup of ipecac: 4; Accessible poison
control number: 3.
Effect sizes larger when interventions delivered at home compare to
clinical setting.
Lack of evidence that interventions reduced rates of poisoning (Rate ratio
1.03)-only three studies compared.
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Nixon, Spinks,
Turner, &
McClure,
2004

Nussbaumer‐
Streit et al.,
2016

Community based
program:
Targeted
education and
mass media
and/or
environmental
changes and/or
behavioural
strategies and/or
WHO safe
community
approach
Household
interventions for
preventing lead
exposureEducation
strategies (VS no
intervention);
Environmental
(household
interventions);
Combination

4 studies (2
community
control, 2
before and
after); not
stated

Injury in children
0-5, hospital and
clinical records
of poisoning

-

14 studies
(from 20
reports), 13
RCTs, 1
quasi RCT;
meta-analysis
(where
possible)

Cognitive and
neurobehavioural
outcomes (not
measured in any
studies
included),
adverse events
(not measured
in any studies
included), blood
lead level, floor
dust.

-

Results for each study described separately.
Community control study showed no change in poisoning incidence rates
compared to control group for targeted education and mass media
program.
Before and after study showed reduction in hospitalisations for acute
accidental poisoning following targeted education and mass media
program (reduction of 27% 2 years after study duration, 23% reduction
from baseline after 3 years, and 29% from baseline).
Targeted education and environmental changes resulted in 47% decrease
in paraffin ingestion in intervention community while control remained
constant.
Minimal effect in final intervention following 5 years (reduction for 0-15
year olds ingestion injury: OR 0.60).
Education strategies VS no intervention): no evidence of effect on blood
lead levels (MD 0.02).
Environmental interventions VS control: no evidence of effect on dust
control (MD -0.15).
Combination interventions VS standard education: No evidence of
treatment effect on blood lead levels (RR 1.00- intervention 1, newsletters
and education; RR 0.95 -intervention 2, newsletters, education and
specialised cleaning).
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AMSTAR (Poisoning)
1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

N

Y

Assessed, but
not documented

N

Y

N

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Kendrick et al.
2012
Kendrick et al.,
2008
Nixon et al.
2004
Nussbaumer‐
Streit et al.,
2016

Appendix 23 Road traffic injury
NHMRC Body of evidence and quality (Road traffic injury)
Study
Red light cameras
Aeron‐Thomas &
Hess, 2005
Pilkington & Kinra,
2005

Participant
characteristics

1

NHMRC Body of evidence
2
3
4
5

General

B

A

B

A

A

General

B

A

C

A

A

Study quality

Five of the 10 studies from Australia the US and Singapore, found that
RLC reduced the number of crashes with injuries. Bias was adjusted for in
half of studies. No comment on quality of studies used.
Of the 21 studies, none were RCTs, and all found a reduction in crashes
and injuries. Bias was not acknowledged in publication. Did not test for
publication bias. Studies were classified as average or poor quality, with
none as being good quality

Speed enforcement
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Soole et al. 2013

Drivers

D

B

D

B

B

Methodological limitations include lack of controlling for confounding
factors, lack of control/comparison sites and limited significance testing.
There were 28 low to moderate quality studies, all reported a reduction in
speed and all who reported crashes noted a reduction. Those reporting a
reduction in crashes resulting in death or serious injury reported 17% to
58% reduction.

Wilson et al., 2010

Drivers

B

A

B

A

A

Motor vehicle-other
Street lighting
Beyer & Ker, 2009;

General

C

A

B

B

A

Vision testing
Desapriya et al.,
2014
Police patrols
Goss et al., 2008

Older drivers
(55 or older)

-

-

-

-

A

Drivers on
public roads

C

B

C

A

A

Countermeasures
fatigued driving
Hashemi Nazari et
al., 2017
Driving assessment
– dementia
Martin et al., 2013
Heavy vehicle
transport
Mooren et al. 2014
RTI interventions in
LMICs
Staton et al., 2016

Drivers

B

D

C

B

B

Drivers with
dementia

-

-

-

-

-

A systematic review was conducted, however, no RCTs were found

Heavy vehicle
drivers

B

C

D

C

B

Studies relied on self-reported data, lack of data to determine level of bias
in included studies.

Not stated

D

D

D

D

D

Bus and rapid transit
Vecino-Ortiz &
Hyder, 2015
Passenger safety

Not stated

C

C

C

D

C

No studies from HICs (selected against) so low generalisability and
applicability to Australian context. Main bias was incorrect data analysis
measures for time-series design. Lack of consistency in outcome
measures.
Only four studies were included and all low quality papers. One was based
in Australia others were LMICs.

No RCTs, 17 before and after trials were included. Low quality studies
based on systematic bias was identified in 15/17 studies. Fatal crashes
were reduced significantly and consistently
A search on RCTs and before and after trial was conducted as a Cochrane
systematic review, however no eligible studies were found.
Three controlled studies all showed positive impact of patrols. Only 2
studies had sufficient information to assess quality. Evidence is not
conclusive whether increased patrols with/without other interventions
influences alcohol-impaired driving and its consequence.
Heterogeneous interventions and study types. Few studies on same
countermeasure. Bias and quality measured but not reported.
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Child restraints
Asbridge et al 2018

Children aged
4-8 years

B

C

B

B

C

The 11 included studies were very heterogeneous and of variable quality,
with only four included in the meta-analysis. Many studies were older and
included low-back boosters which are now rarely used in Australia.
Three level II and 21 level III studies were included, however there was no
comment on risk of bias or study quality. Most studies found a positive
effect on fatalities and serious injuries linked with restraint use, with back
seat positioning and with legislation.
Five good to excellent studies from the US and Australia were included.
Heterogeneous intervention types, with four of the five showing a moderate
to strong positive impact, one (legislation) showed no difference.
Six studies, all retrospective database studies, and no comment on risk of
bias or study quality. Meta-analyses conducted showing large PHU of
seatbelts and seatbelt plus airbags on reduction in risk of facial injuries.
Heterogeneous interventions and outcomes, meta-analysis was not
possible. Difficult to determine the quality of studies included as specific
methods not provided. Three of the eight studies showed a large and
positive impact, others shoed no effect or favoured the controls.
Systematic review of 35 studies, 9 of which were RCTs with appropriate
control groups and blinding, at least 2 of these were of good quality.
Heterogeneous interventions, predominantly in high income countries,
including Australia. Meta-analyses showed strong positive effect of GDL,
very small but positive effective of training and educational approaches, no
impact of safety equipment.
Review included 9 RCTs and 7 non-randomised control trials all rated fair
to poor study design. Heterogeneous interventions and study populations.
Most studies were conducted before the widespread introduction of child
restraint laws. Discuss the use of controlled clinical trials but no specifics
on included studies.

Barraco et al., 2010

Children
Under 14

B

B

A

A

A

Ehiri e al. 2006

4-8 year olds

A

B

B

A

A

Hwang & Kim, 2015

General
population

C

C

B

A

A

Turner et al. 2005

Children 0-16

C

C

C

A

A

Adolescent injury
prevention
Salam et al. 2016

Adolescents
(11-19 years)

A

B

B

A

A

Williams et al., 2007

Children
(predominantl
y) adolescents
and adults

C

D+

D

C

B

Pedestrians in
motor vehicle
collision.
Pedestrians &
pedal cyclists

B

B

C

B

A

Evidence was found of publication bias and time trend bias within included
studies.

C

A

C

A

A

Of 42 potentially eligible studies there were no RCTs examining crashes
as outcomes, Others examined driver awareness. High or unclear risk of
bias in studies. Quality of studies was low.

Pedestrian injury
Hussain et al. 2019

Kwan & Mapstone,
2006
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Rothman, Buliung,
Macarthur, To, &
Howard, 2014
Cyclists
Esmaeilikia et al.
2018
Olivier & Creighton,
2016

Child
pedestrian (012 years)

C

C

C

B

A

A lack of quality studies: few controlled for exposure and other factors that
could contribute to the chance of injury in certain areas. Few studies
reported on whether there was likely to be bias.

Cyclists

B

B

D

B

A

Cyclists

B

B

B

A

A

Mulvaney et al.,
2015

Cyclists

C

C

C

A

B

Main limitations of included study include selection bias and self-reporting
bias associated with data collection method.
Limitations include the exclusion of several relevant studies due to lack of
data or unreliable published data, and potential for injury definitions to be
different across studies. No randomized control trials were included due to
ethical issues.
Overall quality of studies assessed in 20 of the 21 studies reviewed to be
low or very low. Low levels of bias for detection, attrition, reporting and
other bias. High risk of bias for selection and confounders. Data was older,
many studies did measure use of infrastructure as intended.

Motorcycle
riders

C

C

C

A

B

Motorcycle
Kardamanidis et al.,
2010

Systematic review of 23 studies, only 3 RCTs. Half were conducted over
20 years ago. Most studies were of poor quality including lack of controls,
poor control of confounders.
Liu et al., 2008
Motorcycle
B
B
A
A
A
In all, 61 observational studies were included with findings consistently in
riders
the direction of helmets reducing the risk of injury and death. Variation in
quality of studies, overall methods poor.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Road traffic injury)
Study

Intervention

Red light cameras
Red light
Aeron‐
cameras.
Thomas &
Hess, 2005

Included
studies;
methods of
syntheses

Outcome measures

10 controlled
before and
after studies;
Studies

Primary: Road traffic
casualties
Secondary: Red light
violations

Findings and conclusions

-

Red light cameras are effective in reducing total casualty crashes.
Strongest study, which adjusted for both spill over and RTM affects had
a RR of 0.71. Pooled rate ratio of 3 studies that did not adjust for spill
over was 0.87.
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Study

Pilkington &
Kinra, 2005

Intervention

Effectiveness
of speed
cameras in
preventing
collisions and
related injury.

Included
studies;
methods of
syntheses
assessed
whether they
have adjusted
for spill over
effects and
regression to
the mean
14 studies (all
observational);
Risk ratios
were
calculated
where
possible.

Outcome measures

Findings and conclusions

-

Not stated.

-

-

Right angle casualty rates: RR (pooled partially adjusted RTM) 0.76.
Rear end crashes: RR (pooled data from 2/3 studies that partially
adjusted for RTM) 0.82.
Total crashes: RR (1 study that adjusted for RTM and spill over) 0.93.
Red light violations: One study, RR 0.53.

All studies found a reduction in road traffic accidents and casualties,
range of 5-69% reduction in accidents, 12-65% for injury and 17-71% in
deaths. Studies themselves had limitations but all had findings in the
same direction.

Speed enforcement
Soole et al.
2013

Average speed
enforcement
cameras (point
to point)

Not stated;
descriptive.

Not stated

Wilson et al.,
2010

Speed
cameras:
automated and
semiautomated
methods and
systems.

35 studies (29
CBA trials, 6
ITS);
Summary of
measures.
Meta-analysis
not
appropriate

% of speeding drivers
and average speed,
pre/post change in
speed, duration of
speed reduction (time
and distance halos),
crash and injury
outcomes.

Intervention effective in reducing excessive speeding behaviours.
Intervention associated with reduction in all crash types, including fatal
and serious injury crashes (33-85% reduction in these types of crashes),
however lack of significance testing or controlling for confounding
factors.
Network-wide approach to managing speeds.
Speed:
All studies that reported speed showed an absolute reduction in average
speeds after intervention (ranging from 1.3-5.8km/hr-most studies
showed reduction of 2-4 km/hr, for miles 6-14% reduction in speed).
Speed reductions between 1-15% according to relative speed ratio
(n=14 studies).
Reduction in % speeding (14-65% reduction compared to control).
Proportion of speeding vehicles posted speed limit 10 -35% reduction
(12 countries).
Halo effects: effect on speed after enforcement activity.
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Study

Intervention

Included
studies;
methods of
syntheses

Outcome measures

Findings and conclusions

-

Time halo from 2 days to 6 weeks (4 studies). 6 week intervention was a
police car providing 9 hours of enforcement per day for 6 weeks.
Distance halo: 3km (1 study) to 22km (1 study).
Crashes
All studies showed a reduction in traffic crashes and crashes resulting in
injury (after speed camera intervention).
Localised crash reductions ranged from 8-49% decrease, on average
14-25% reduction.
General crash effects ranged from 9% to 35% reduction with an average
between 11-27%.
Motor vehicle-other
Beyer & Ker,
Street lighting
2009;
for preventing
road traffic
injury:
Areas with
street light
compared to
control with no
street lighting.
Areas where
street lighting
has been
upgraded
compared to
control with
pre-existing
lighting.

17 before and
after studies;
Pooled log
rate ratios.

Primary: Number of
crashes, number of
injury crashes,
number of fatal
crashes.
Secondary: road
traffic speed,
perceived road user
safety.

Total crashes:
All street lighting VS control (n=3): RR 0.45.
All street lighting VS day-time control (n=11): RR 0.68.
New street lighting VS day-time control (n=4): RR 0.83 4 additional
studies compared street lighting on intersection or pedestrian crossing
(with day-time control) RR 0.53.
Improvement in street lighting VS area control: None.
Improvement in street lighting VS day-time control (n=2): RR 0.72. 2
additional studies compared an improvement of lighting with pre-existing
lighting- RR 0.64.
Total injury crashes:
All street lighting VS control (n=2): RR 0.78.
All street lighting VS day-time control (n=6): RR 0.68.
New street lighting VS area control (n=1): RR 0.75.
New street lighting (continuous) VS day-time control (n=1): RR 0.63.
One additional study compared new street lighting with day-time control
(OR 0.69).
Improvement in street lighting VS area control (n=1): OR 0.98.
Improvement in street lighting VS day-time control (n=4): RR 0.72. 1
additional study compared non-continuous lighting with pre-existing
lighting- RR 0.58.
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Study

Intervention

Included
studies;
methods of
syntheses

Desapriya et
al., 2014

Vision
screening
(road and
vision testing)

0 studies; N/A

Goss et al.,
2008

Increased
police patrols
(frequency or
duration) for
preventing
alcohol
impaired
driving.

32 studies (1
RCT, 8 CBA,
14 controlled
ITS, 6 its, 3
both ITS &
CBA); Relative
risk and rate
ratios
calculated.

Outcome measures

Traffic violations,
motor vehicle
crashes, injuries
during crashes,
fatalities due to
crash.
Primary: Alcohol
related crashes and
resulting injury/fatality
Secondary: driver
blood alcohol
concentration, selfreported impaired
driving, alcohol test
refusal (subsequent
licence revocation
rates).

Findings and conclusions

Fatal crashes:
All street lighting VS control: None.
All street lighting VS day-time control (n=4): RR 0.34.
New street lighting VS area control: None
New street lighting (continuous) VS day-time control (n=1): RR 0.21.
Three additional studies compared non-continuous street lighting for the
first time with day-time control (OR 0.80).
Improvement in street lighting VS area control: None
Improvement in street lighting VS day-time control (n=2): RR 0.44.
No RCTs identified.
High quality studies are needed to evaluate the efficacy of vision screening
for motor vehicle accidents.

-

Most studies contained interventions to reduce DUI (69%) and included
additional interventions (e.g. media campaign, training police) (91%).
5/6 studies with increased patrols found a reduction in fatalities
(difference was significant in 1 study).
2/6 studies with increased patrols found a reduction in injury. 2/6
reported mixed effects, 2/6 found no effect (none significant).
6/7 studies found a reduction in fatal crashes (1 significant, 5 mixed
results).
12/12 controlled studies found a reduction in injury crashes (most
significant). 4 ITS studies less consistent.
4/9 studies found a benefit of patrols on alcohol impaired driving (3
significant), 4 found harmful effect (1 significant), 1 no effect.
Effect of patrol with/without other intervention element
Increased patrol in isolation (n=4): two studies found interventions
reduced fatalities/fatal crashes (22-23%), total crashes (8-11%), injury
crashes (4%) and injury (2%). 1 study found no effect, and 1 study did
not measure alcohol-related injury or crash.
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Study

Intervention

Included
studies;
methods of
syntheses

Outcome measures

Findings and conclusions

Hashemi
Nazari et al.,
2017

Intervention to
reduce fatigue
and sleepiness
while driving:
Change in
behaviours
(n=5)
Change in
environment
(n=12)
Educational
program (n=1)

18 studies (4
crosssectional, 1
systematic
review of costeffectiveness,
11
interventional,
1 case control,
1 systematic
review); Not
statedpresented
descriptive.

Not explicitly stated,
appears to be a
reduction in
drowsiness.

-

-

-

Martin et al.,
2013

Driving
assessment for
maintaining
mobility and
safety:

0 studies; N/A

Number of people
who remaining
driving, number road
accidents after
assessment.

-

Increased patrol w media/public education: Most studies so similar to
overall results
Increased patrol w special training/equipment: 50% studies included DUI
training, results for these studies consistent w overall results.
Increased patrol w sobriety checkpoints/breath testing (n=9, 28%):
results consistent w overall studies.
Change in behaviour interventions
Fair outcomes: 1) no alcohol use at bedtime and limiting driving between
0.00 and 6.00, 2) treatment of drivers with sleep apnoea syndrome, 3)
not using sleep medication, 4) Swapping drivers, stopping car and
sleeping 30-40 mins, drinking caffeinated beverage.
Good outcomes: 1) Talking to passenger, listening to radio, opening
window, face washing.
Changes in the environment
Fair outcomes: 1) dynamic guide signs, smart car, dummy changes in
uniform roads, 2) lane departure warning, 3) circadian alertness
simulator for truck drivers.
Good outcomes: 1) Rumble strips, V-shaped lines, variable message
signs, 2) detection of slow eye movement while driving, 3) interactive
cognitive task, 4) removing road from steady state, 5) lane departure
warning (another study), 6) Magnitopuncture stimulation method, 7)
gentle horizontal curve in uniform roads, uniform gentle slope on road,
fog in road, light traffic, 8) drowsiness detection and warning devices, 9)
Electronic devices of drowsiness detection.
Educational program
Fair outcome: 1) Education of 16-25 yr old boys, fatigue management
lessons, training working in job rotation about fatigue management while
driving.
A systematic review of RCTs prospectively evaluating drivers with
dementia for motor vehicle crashes, mobility or driving cessation
following driving assessment was conducted but no eligible studies were
identified.
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Study

Mooren et al.
2014

Staton et al.,
2016

Intervention

Formal on road
driving
assessment.
Organisational
safety to
reduce injury,
individual
focused
interventions,
intervention
studies.

1) Legislation
(n=9), 2) speed
control
measures
(n=1), 3) public
education
(n=4), 4)
enforcement
(n= 2), 5) road
improvement
(n=1), 6)
multifaceted.

Included
studies;
methods of
syntheses

Outcome measures

124 studies;
test for
significance.

Varied including,
perceptions of safety
culture,
accreditations, selfreported error, crash
rates, injury,
absences.

18 studies (12
ITS, 3 cross
sectional, 2
nonrandomised
intervention, 1
community
RCT);
Qualitative
meta
summaryMeta analysis
not possible

Mixed for different
studies- Road traffic
accidents, deaths,
injury, cyclist crashes
and deaths,
motorcycle crashes,
pedestrian/vehicle
crashes.

Findings and conclusions

-

42 studies found evidence of statistically significant links between
occupational characteristics and safety outcomes.
17/ 42 studies (40%) focussed on comparing differences at an
organisation or company level.
19 / 42 studies (45%) were conducted in the heavy vehicle transport
context.
Most significant predictors of safety outcomes included; safety fatigue
training, top management commitment, the use of SMS assessment,
actions matching espoused values, use of accident data for prevention
purposes, perceived safety relevance to the job (p 0.002).
Predictors of safety outcomes included: (smaller studies); physical and
psychosocial work environment, perceived management attitudes, miles
driven, attitudes to rule violations and speeding, ethical climate, safety
climate, work pressure, driver training, safety rules (p 0.0002).
Legislation (n=9)
Improved road safety policy with laws and higher penalties: reduction in
road traffic injury (1.8-33.5%)- 10.5% in motorcycle drivers.
Blood alcohol concentration reduction: head injury reduction 16-33% in
motorcyclists.
Legislation on helmet, seatbelt and cell phone use: reduction in hospital
stay length, reduced road user ER admissions (17.7%-33%), alcohol
related deaths reduced by 5.7%.
Increase of penalty and scoring system to licence withdrawal: reduced
crashes between 10.5-21.3%.
Overall: deaths reduction of 7.2-33.2% in all road users. Motorcyclists
reduced deaths of 5.7/month. Monthly decease of 5.1 crashes and 1.96
deaths after law change.
Enforcement (n=3)
Increase in police enforcement and training on technology: reduction of
17% in deaths, reduced number of crashes and fatal crashes.
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Study

Intervention

Included
studies;
methods of
syntheses

Outcome measures

Findings and conclusions

-

Vecino-Ortiz
& Hyder,
2015

Bus rapid
transit

Passenger safety
Asbridge et
Effectiveness
al, 2018
of booster
seats on child
injury and
mortality

4 studies
(before and
after analysis,
2 modelling
changes on
infrastructure);
Not stateddescriptive

Not stated

11 studies

Injuries and fatalities

Training on technology: decrease of 58% in crash frequency (no
significant reduction on death and injury).
Setting enforcement practices: No outcomes reported.
Public awareness/education (n=5)
Safe community model (WHO): No significant differences
Education for motorcyclists/bicyclists: 21% reduction in deaths of all road
users.
Social marketing with mass media and road signs: decrease of 23.3% in
injury deaths.
Education and training through heath centres/schools: 18.3% reduction
in near miss accidents with cyclists, 50% reduction in incidence.
Speed control (n=2): No significant crash reduction
Rumble strips: decreased fatalities (55-68% decrease), crashes (33%
decrease), pedestrian-vehicle collisions (23% decrease).
Road improvement (n=1): repaved road associated with significantly
higher road traffic incidents.
Study 1: reduction in serious accident by 50-60%. Increase in crashes
around stations and where mixed lanes were improved.
Study 2: 14% reduction in road crashes at 56 sites.
Study 3: mixed results across sites-one site showed 50% improvement
in road safety, one site showed 50% decrease in road safety.
Study 4: 56% reduction in road crashes, 69% reduction in severe
crashes.

-

No consistent association between booster seats and risk of serious or
fatal injuries was identified. Of studies with unadjusted analysis, 2 found
that compared to adult seatbelts alone, booster seats were protective of
moderate to serious injuries; one reported an apparent increase in the
risk of injury, and four found no difference. The three studies employing
adjusted analysis consistently reported a reduction in moderate to
serious injuries. The meta-analysis (which included 4 studies) revealed
no significant difference in risk of AIS 2+ (OR 1.03, 95% CI 0.53–1.99).
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Study

Barraco et
al., 2010

Intervention

Effect of child
passenger
restraints/effect
of legislation
for restraints
Seat belts
Car seats

Included
studies;
methods of
syntheses

55 studies (14
legislation, 41
restraint
effectiveness);
Not stated,
summary of
findings

Outcome measures

Not stated

Findings and conclusions

-

Ehiri e al.
2006

Hwang &
Kim, 2015

Salam et al.
2016

Interventions
for promoting
booster seat
use

Effect of
restraining
devices on eye
injury in motor
vehicle
collisions.
Airbag
Seatbelt
Interventions to
reduce
unintentional

Crash related death
rates, injury rates,
proportion of children
who were observed
using booster seats,
reported use of
booster seats.

-

5 studies
(airbag = 3,
seatbelt = 2);
Weighted
mean
differences
calculated

Eye injury

-

35 studies (7
before and
after, 28

Effectiveness of
interventions to
prevent unintentional

5 studies;
Meta-analysis.

-

There was also not no significant reduction in the risk of fatal injuries for
those wearing booster seats. The few studies that examined the type of
booster, only high-back booster seats were fund to have a significant
protective effect compared to seat belts.
Children unrestrained had three times more risk of injury. Incorrect
restraint increased risk of injury.
Belt positioning booster seats reduced injury (58% reduction in children
4-8 years compared to children with seatbelts). High-back belt
positioning seats reduced injury risk by 70% compared to seatbelts.
Rear seat position reduced injury risk. Risk of mortality/injury: 40-70%
higher in front seat. Centre rear seat most reduced risk- 9-24% reduction
in risk of fatal injury compared to outer rear seats.
6 articles showed increased compliance with legislation for child
restraint, 3 showed reduced injury, 3 reduced mortality.
All interventions for promoting use of booster seats had a positive effect
(RR 1.43).
Beneficial effect for Incentives combined with education (RR 1.32).
Beneficial effect for free booster seats combined with education (RR
2.34).
Education only also positive effect (RR 1.32).
Enforcement of booster seat law (n=1) demonstrated no significant
positive effect.
Airbag: No significant effects of airbag on reducing eye injury (OR 1.10).
Seatbelt: Effects identified for use of seatbelts to reduce eye injury (OR
0.50).

-

-

11/35 conducted in a school setting, 19/35 community settings, 5/35
hospital settings.
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Study

Intervention

injuries:
included
studies focus
on
interventions to
prevent motor
vehicle injuries
and sportsrelated injuries.

Included
studies;
methods of
syntheses
controlled
trials); Metaanalysis.

Outcome measures

injuries among
adolescents.

Findings and conclusions

-

-

-

Turner et al.
2005

Community
based
programs to
promote car
seat restraints.
Multi-faceted
including:
school
interventions,
mass media,
occupant
restraint
enforcement,
education,
reducing
financial

8 studies (4
community
control, 2
historical
control, 2
control with
broader
geographic
area/country);
Meta-analysis
not possible –
descriptive
synthesis.

Injury in children 0-5,
field observations,
hospitalisations/death
rates.

-

Did not identify studies with interventions to prevent suffocation,
drowning, poisoning, burns, and falls among adolescents.
Interventions for motor vehicle injury prevention (n=11): studies included
graduated licensing scheme (GLS), education and awareness programs,
role of effective sleep, safe driving routes, guest lecture from people with
previous injury.
GLS (n=5): significant decrease in road accidents (RR 0.81).
Safe route to school program (n=5): no significant impact on incidence
on road injury (RR 0.78, n=2). When this program included building
sidewalks, bike lanes, safe crossing, improved signage, significant
impact on reducing incidence of injury.
Helmet use school based education (n=3): No significant impact on
injury (RR 1.0).
Seatbelt use after school based training (n=3): non-significant impact
(RR 0.99).
Sports related injury prevention (n=24)
Range in study type and interventions means difficult to compare.
Evidence suggests that community based programs are effective in
increasing child safety restraints and/or reducing motor vehicle occupant
injury.
Review does not clearly explain elements of community programs that
are most effective (focus is on the outcomes).

National Injury Prevention Strategy Literature Review - Appendices

Page | 221

National Injury Prevention – Literature Review

Study

Intervention

barriers to
purchasing
seat,
legislation,
distribution of
equipment.
Williams et
Counselling
al., 2007
about proper
use of motor
vehicle
restraints to
prevent injury
Counselling to
prevent
alcohol-related
injury
adolescents
and adults
Pedestrian injury

Included
studies;
methods of
syntheses

Not stated;
Not stated.

Outcome measures

Not stated

Findings and conclusions

-

Hussain et al.
2019

Reduced
speed to
prevent
pedestrian
fatality.

27 studies (20
included in
metaanalysis);
meta-analysis.

Pedestrian fatality,
non-fatal injury,
speed.

Kwan &
Mapstone,
2006

Increasing
pedestrian and
cyclist visibility

35 papers
(reporting 42
trails); data

- Occurrence of
pedestrian and cyclist
collisions with motor

Counselling about proper use of restraints: Legislation and community
interventions alongside counselling, increase use of restraints. Gap in
evidence that solely examines counselling.
Counselling to prevent alcohol-related injury: some evidence to suggest
counselling in those who screen positive for alcohol misuse of a
reduction in alcohol consumption and alcohol related injury. Gap in
evidence of interventions to all patients in primary care settings

-

The meta-analysis supports speed limits of 30–40 km/h for high
pedestrian active areas.
Speed limits of 30-40 km/hr are commonly used by best practice
countries that have the lowest road fatality rates and that practice a Safe
System Approach to road safety.
When the estimated impact speed increases by 1 km/h, the odds of a
pedestrian fatality increases on average by 11% (OR = 1.11, 95% CI:
1.10–1.12).
The risk of a fatality reaches 5% at an estimated impact speed of 30
km/h, 10% at 37 km/h, 50% at 59 km/h, 75% at 69 km/h and 90% at 80
km/h.
Day-time viability aids (13 trials)
Fluorescent colours VS non-ﬂuorescent colours (n=9) : increased
viability from fluorescent colours in all but one study. Red, orange and
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Study

Intervention

for the
prevention of
death and
injury:
Effect of
visibility aids
VS no aids/
different
viability aids.
Viability aids:
active
materials such
as lights
(flashing or not
flashing,
coloured,
helmet);
passive
materials
(bright colours,
reflective
materials

Rothman, et
al. 2014

Addressing
features of the
built
environment
on injury risk.

Included
studies;
methods of
syntheses
were grouped
under broad
categories.

35 studies
were included
which
examined
child

Outcome measures

vehicles and injury
(no studies
measured)
- Occurrence of
driver detection and
recognition
responses.

Pedestrian injury
(Walking also
included – but this
outcome is not
examined here)

Findings and conclusions

yellow fluorescent had best results. Yellow had best results of nonfluorescent colours. White had better detection compared to black and
grey.
’Biomotion’ VS ’no-biomotion’ retroreﬂectors (n=1): retroflective slash
across torso had similar recognition to biomotion.
Night-time viability aids (29 trials)
Visibility aids VS no viability aids (n= 15): use of viability aids increased
driver detection in 7 trials, and recognition distance in 3 trials. Better
recognition with reflectorized jacket, flashlight, leg lamp, headlights,
reflector tape- compared to no aids. However, reflector helmet did not
have longer detection or recognition distance compared to non-reflective
helmet (n=1).
Active VS passive aids (n=4): active aids improve detection distance in 3
trials, recognition distance in 1 and reaction time in 1 trial. Flashlight,
bicycle lamp, flashing beacon better than reflective accessories. At
closer distance (60m), shorter reaction time for bicycle light than
reflectors.
Retroreﬂective red, orange and yellow colours VS other retroreﬂective
colours (n=10): Red, yellow, orange and white improved- detection in 6
trials, recognition in 3 trials and recognition time in 1 trial.
Lights and reﬂectors VS reﬂectors (n=2): combination of lights with
reflectors for bicycles improved- detection distance in one trial and
reaction time in another.
Reﬂective tyres VS reﬂectors (n=2): Reflectors had greater detection
distance, but reflective tyres had higher recognition.
’Biomotion’ VS ’no-biomotion’ retroreﬂectors (n=7): Biomotion increasedrecognition distance in 3 trials, recognition time in 2 trials, recognition
frequency in 1 trial, detection distance in 1 trail-but not in another trial.
Less injury (safer)
Increased walking and decreased injury were associated with traffic
calming features (roundabouts speed humps) and proximity to
playgrounds/ recreation area/open space etc.
More injury (less safe):
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Study

Intervention

Included
studies;
methods of
syntheses
pedestrian
injury (21
crosssectional, 10
case-control, 4
time series, 1
case
crossover; 18
ecological);
Feature of the
environment
were coded as
‘less injury
(safer)’ or
‘more injury
(less safe)

Outcome measures

Findings and conclusions

-

Design: high road density/length and number of crossings ( number of
crossings may mean more children walking or may lead to increased
injury as a result of incorrect use..
Density: more pedestrians (and bigger populations)
Diversity: number of schools, mixed land use, proximity of services.
Inconsistent correlates:
Traffic lights: protective against injury but inconsistent with effect on
walking.
Side-walks: increased pedestrian injury (children may use areas for
play), relationship with walking inconsistent.
Street parking: increased walking but inconsistent relationship with
injury- parking slows down traffic, creates a barrier for pedestrians, but is
visual obstruction for pedestrian crossings, increases collisions through
congestion.

Cyclists
Esmaeilikia
et al. 2018

Bicycle
helmets to
reduce risky
behaviour.

23; qualitative
assessment.

Varied including;
Perceived risk, use of
helmet, risk taking,
traffic violations and
alcohol use.

Olivier &
Creighton,
2016

Bicycle helmet
effectiveness
to mitigate
head injury

43 studies (40
included in
metaanalysis);
meta-analysis

Injury of the head,
face, neck and fatal
head injury in a crash
or fall

Mulvaney et
al., 2015

Evaluating
cycling
infrastructure:

21 studies (20
controlled
before and

Self-reported injury or
medically attended

-

18/23 studies found no evidence that helmet use was associated with
risky behaviour.
10/23 studies found helmet use was associated with safer cycling
behaviour.
3/23 studies found mixed evidence.
2/23 studies found helmets were associated with risk behaviour (risk
compensation).
Helmet use associated with reduced odds of head injury (OR 0.49, 95%
CI 0.42-0.57), serious head injury (OR 0.31, 95% CI 0.25-0.37), facial
injury (OR 0.67, 95% CI 0.56-0.81) and fatal head injury (OR 0.35, 95%
CI 0.14-0.88)
No association between helmet use and a reduction in neck injury (OR
0.96, 95% CI 0.74-1.25); neck injury was rare among cyclists
Shared road space
Cycle lane (n=4): no statistical significance between intervention and
control (RR 1.21).

National Injury Prevention Strategy Literature Review - Appendices

Page | 224

National Injury Prevention – Literature Review

Study

Intervention

Cycle lanes
Advanced stop
lines
Use of colour
Cycle tracks
Cycle paths,
Management
of the road
Speed
management
Cycle routes
Roundabout
design.

Motorcycle
Kardamanidis
et al., 2010

Motorcycle
rider training:
Pre-licence
training
(mandatory

Included
studies;
methods of
syntheses
after, 1
uninterrupted
time series);
Meta-analysis
(where
possible- 7
studies).

23 studies (3
RCT, 2 nonrandomised,
14 cohort 4
case control);

Outcome measures

injury (no studies
measured)
Collision rate for
cyclists.

Findings and conclusions

-

Advanced stop lines (n=1): study reported on five sets of before and
after data, 2 showed increase in injury, 1 showed no change and 2
showed decrease (no significant provided).
Use of colour (n=1): few incidents before site change (3) and 4 post
intervention.

Separation of cycle traffic from other traffic
Cycle tracks (n= 2): No significant change in injury rates after
installation. Not able to determine effect sixe of intervention.
Cycle paths (n=1): number of cyclists increased, no significant difference
on injury.
Management of road
Cycle lanes through traffic lights and priority areas (n=1): More collisions
at intersections where cyclists had priority post intervention (not sig).
Decrease in fatalities, but no change in proportion of severe injuries.
Speed management (n=2): decrease (one study: 32.9% p<0.01) in
casualty in 20 mph areas. However, acknowledge that decrease was
alongside cycle training and education. Another study examined speed
cameras and vertical and horizontal deflections, finding a 6% decrease
in cyclist collisions. Engineering schemes has decrease of -34%.
Combination of cycling infrastructure
Cycle routes and networks (n=4): Collison rates decreased, but no
significant (RR 0.40).
Package of infrastructure (n= 1): Not significant decrease in collisions.
Roundabout design (n=2): Data indicates roundabouts may increase
odd of collision compared to control.
*Cycle tracks: separated from road and kerb, elevated 7-12 cms.
Offenses, crashes,
injury, death.

Studies provided conflicting evidence (may be due to poor design, quality
and reporting).
Mandatory pre-licence training (n= 6): 2 RCTS evaluated Motorcycle
Skills Operating Test. First study: reduction in crashes at 1 year after
follow up for those who got licence. Second study found no significance.
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Study

Intervention

Included
studies;
methods of
syntheses
Comparison of
findings.

and nonmandatory)
Rider training
(nonmandatory)

Outcome measures

Findings and conclusions

-

-

Liu et al.,
2008

Helmets for
preventing
injury.
Helmets (both
full and partial
coverage, and
type of helmet.

61 studies (no
RCTs, most
crosssectional);
Odd ratios

Rider death, head
injury, neck injury

-

Cohort studies (3) and case control (1) found no significance between
intervention and control.
Non-mandatory pre-licence training (n= 3): no difference in offense rates
(may be subject to selection bias), statistically lower injury rate in
intervention group after 1 year but not at 2 years (no difference in death
rate).
Review recommends a combination of mandatory skill test in
combination with or without pre-licence training will delay licencing and
reduce exposure.
Non-mandatory training (n= 12): 2 RCTs found non-significant difference
in crash rates. 9 cohort studies had mixed results on crash rates for
intervention group. Case-control (poor quality) also found no significant
effect of intervention on crash rates.
Helmets protective against death (pooled OR from 4 studies 0.58).
Helmets significantly protected against heady injury in crash (pooled OR
from 6 studies 0.41).
No difference in in risk of neck or spine injury and helmet (1 study).
Helmets significantly protect against facial injury (combined estimate
form 8 studies OR 0.41).
Helmet type: 1 study found full face helmet significant protective against
head injury compared to no helmet (OR 0.26). Helmets without chin bar
and less coverage not significant protective against head injury
compared to no helmet (OR 0.72).

AMSTAR (Road traffic injury)
1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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Olivier &
Creighton,
2016
Pilkington &
Kinra, 2005
Rothman et al.
2014
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2016
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2005
Vecino-Ortiz &
Hyder, 2015
Williams et al.,
2007
Wilson et al.,
2010

Y

Y

Y

Y

Y

Y

Y

Y

N
(included
only)
N

Y

Y

Y

Y

Y

Y

N

N

N

N

N

Y

not accessible

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

Y

Y

Y

N

N

Y

N

N

Y

N

Y

N

Y

Y

N

Y

Y

N

Y

N

N

Y

N

N

Y

N

Y

Y

Y

Y

N

N

Y

N

N

Y

N

N

Y

Y

Y

N

N

Y

Y

Y

Y

N

N

N

C

C

C

N

N

N

N

C

N

Y

Y

Y

Y

Y

Y

Y

Y

Y

N

Y

*

National Injury Prevention Strategy Literature Review - Appendices

Page | 228

National Injury Prevention – Literature Review

Appendix 24 Sport
NHMRC Body of evidence and quality (Sport)
Study

Participant characteristics
1

NHMRC Body of
evidence
2
3
4
5

Study quality

Concussion/ head injury
Benson et al., 2009
Not stated
Cusimano et al.,
Rugby Union players
2010

C
B

C
A

C
B

B
A

B
A

Selection bias in self-reported surveys. Quality not reported.
None of the studies were blinded, difficult to determine compliance of
programs.

Emery et al., 2017

B

C

A

A

A

Moderate risk of bias.

?

A

B

A

A

Quality or risk of bias of studies not assessed.

D

C

C

C

C

No quality assessment or information about studies.

Athletes (children included
in studies reviewed).

C

B

B

A

A

Lack of randomisation in studies, only one moderate/high quality trial.

Mixed
Sports players.

B
C

A
B

B
C

C
A

C
A

Players form multiple
sports.
Sports players (not
specific)
Athletes
Female athletes

B

A

B

A

A

A

A

B

B

A

Some bias in studies. Studies were moderate quality.
All studies, high risk of bias-lac of blinding, injuries reported
subjectively.
Poor to moderate quality studies (inadequate blinding or allocation
concealment, incomplete outcome data).
High quality studies used for data.

B
B

C
B

C
B

A
A

A
A

College football players.

D

D

C

B

B

Young adults

B

B

C

A

A

Haider et al., 2012
McIntosh and
McCrory, 2005
Schneider et al.,
2017
Lower limb injury
Bonanno et al., 2017
Esteve et al., 2015
Goldman and Jones,
2010
Hubscher et al.,
2010
Pappas et al., 2015
Pfile and Curioz,
2017
Pietrosimone et al.,
2008
Rome et al. 2005

Sports players- 54% of
studies included youth.
Recreational skiers and
snowboarders.
Athletes

Large variation in methodological quality of included studies
Quality of studies showed no significant differences. Unknown the
quality of the materials used in interventions.
Study quality was poor for all-including no random allocation/allocation
concealment, all not blinded.
Mixed quality studies included.
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Sadoghi et al., 2012

Sugimoto et al., 2012
Taylor et al., 2015
Yeung et al., 2011

Upper body
Asker et al., 2018
McCrary et al., 2015
Specific intervention
Gledhill et al., 2018
Lauersen et al., 2014
Lewis, 2014
McBain et al., 2012a
McBain et al., 2012b
O'Brien and Finch,
2014
Olsen et al., 2004
Pollack et al., 2005
Thacker et al., 2004
Thorborg et al., 2017
Young people
Abernethy and
Bleakley, 2007
Emery et al., 2015
Grimm et al., 2013
Salam et al. 2016
Richmond et al. 2014

Athletes (soccer, handball,
combination of soccer,
volleyball and basketball).
Female athletes
Female athletes
Missed: Military personnel,
prion setting, soccer
referees, runners in general
pop,

B

C

B

B

A

Low quality studies- only 3 randomised, 2 blinded.

C
C
C

B
B
B

B
B
C

A
A
C

A
A
B

Mixed quality of included studies.
Range of quality in studies included. No studies were blinded.
Weak evidence, high risk of bias.

Players of overhead sports
Not stated.

C
-

N/A
-

D
-

B
-

B
-

Precision estimate effect was low (may over or under estimate effect).
31 papers were good/fair methodological quality.

Sports players
General population (not
specifically stated)
Players

C
B

N/A
A

C
B

A
A

B
A

Moderate risk of reporting bias.
Quality scores recorded elsewhere. Quality appears high.

B

B

C

B

A

N/A
N/A
Team ball sport players

?
?
C

B

C
C
B

A

A

Soccer players.
Softball players in the US.
Mixed.
Football players.

B
D
B
A

C
A
B
B

B
D
C
A

A
C
A
A

A
C
A
A

Level 1 and 2 studies included (high quality). Level 1 and 2, level of
evidence.
No comment on bias or quality of articles.
No comment on bias or quality of articles.
Quality of studies reported in online supplementary document (not
accessible by research team).
Moderate/ poor study quality- further investigation required.
Study quality poor.
Mixed quality evidence-not enough to endorse or reject stretching.
Level 1 evidence assigned by authors, low risk of bias.

Adolescents (12-18 years)

C

B

C

B

B

All studies moderate or poor quality

Youth who play sport
Young athletes (13-37:
ages in included studies)
Adolescents (11-19 years)
Children and youth

C
B

B
A

C
C

B
B

B
B

Moderate quality
No publication bias, moderate risk of methodological bias.

B
C

B
C

B
C

A
A

A
A

Low to moderate quality of evidence.
High risk of bias-loss to follow up, not controlling for cluster design or
confounders, lack of follow up.
NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability
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Study details (Sport)
Study

Intervention

Included
studies;
methods of
syntheses

Outcome
measures

Findings and conclusions

Concussion/ head injury
Benson et
al., 2009

Use of
protective
equipment in
preventing
concussion
(mouthguard,
helmet,
headgear,
faceshield).

51 studies; Not
stated Descriptive.

Not stated.

Mouthguards (n= 17) :
8 descriptive observational: 3/5 cross sectional studies indicated protective
effect on mouthguard and concussion (only 1 sig), 2/5 reported no effect. 3
case reports: mixed results.
5 prospective cohort: 1/5 found protective f=effect, 3/5 no effect, 1 did not
examine risk difference.
2 cluster RCT: did not measure outcome.
2 biomechanics studies did not compare concussion-found mouthguards
played protective role in recuing impact forces.
Helmet/headgear (n= 19):
Skiing/snowboarding: studies found reduced risk of head injury in helmet
wearers.
Rugby: 3 cohort studies found no significant difference in teams with
headgear. 1 study found 57% reduction in concussion with headgear. Cross
sectional study found more concussions in individuals not wearing headgear.
American football: 1 3 yr prospective cohort study with 16 000 high
school/college students found no difference in concussion risk across 13
different helmet brands (unclear if compared against no helmet). 1 study 31%
concussion risk with specific helmet brand.
Bicycling: review of Cochrane review: Helmet use was associated with 6388% reduction in risk of head and brain injury. Other studies support
reduction in injury.
Face shields (n=5):
Mixed study findings. Face shields provide protective effect for dental, facial
and eye injury. No difference between concussion rates and different types of
facial protection, some research that full face shield may prevent against
more severe concussion.
-
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Cusimano et
al., 2010

Emery et al.,
2017

Interventions to
reduce
neurological
injuries in
Rugby Union:
headgear,
mouthguards,
both, education
or enforcement
of strategies to
reduce brain or
spinal injury.
Reducing
concussion risk
in sport:
protective
equipment,
policy/rule
change, other
(training,
education,
facilities).

10 studies (1
case-control, 1
retrospective, 2
cluster RCT, 2
prospective
cohort, 1
ecological, 3
case series);
Not stateddescriptive.

Not stated.

48 studies (5
RCTs, 20
cohort, 12
historical
cohort, 3 casecontrol, 2 preexperimental, 1
ecological);
Qualitative
synthesis
(n=48) and
meta-analysis
where possible
(n=8).

Not explicitly
statedConcussion
incidence.

Protective equipment
Headgear (n=4): no studies found benefit of headgear to prevent concussion.
Mouthguard (n=4): inconsistent findings. 1 study found mouth guards was
associated with reduction in incidence of concussion and loss of
consciousness, other studies found no benefit in preventing concussion
injury.
Education and enforcement (n=4)
All reported beneficial effects.
1 study (including concussion management education and sideline
concussion checklists) reduced the incidence of concussion and brain injury
claims made (pre-post intervention). Mean number of days between injury
and treatment reduced from 6 to 4.
Helmets (n=9):
2 studies showed protective effect of helmets.
1 study suggest the importance of appropriate fitting helmets.
No difference between full or half face shield in hockey on concussion risk or
risk compensation (n=2).
3/4 football studies suggest helmet type may influence concussion risk
(padding thickness)
Head gear (n=7):
Evidence is inconsistent, 1 rugby study found protective effect, 3 rugby
studies found no effect on concussion risk. 2 soccer showed not significant
effect in soccer.
Mouthguards (n=8):
Mixed findings, 6/8 found protective effect on concussion risk but not
significant. Pooled data of 5 studies, IRR 0.8.
Policy/rule change (n=12)
20-90% reduction in concussion risk where policy did not allow body
checking. Meta-analysis (1 cohort study) indicates protective effect in
reducing concussion risk (OR 0.58).
Other strategies
Lack of evidence that education alone reduces concussion risk in youth
sport.
Tackle training needs more research on concussion risk but may improve
tackle proficiency.
Secondary prevention such as baseline testing may be useful to identify high
risk players.
-
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Haider et al.,
2012

Safety helmets
in reducing
head injuries in
skiers and
snowboarders.

McIntosh and
McCrory,
2005

Prevention of
head and neck
injuries: 1)
elimination,
substitution and
engineering, 2)
training, 3)
administration
controls, 4)
personal
protection
(helmets).
Concussion
prevention
strategies:
protective
equipment,
training,
education
programs.

Schneider et
al., 2017

16 studies (1
casecontrol/casecrossover, 7
case-control, 3
cross sectional,
2 retrospective
cohort, 3
retrospective
case series);
Not statedeach study
presented
descriptively.
Not statedaimed for RCT
and
prospective
case control
however limited
number of
these
conducted; Not
statedpresented
descriptively.
15 studies.
Relative risk,
crude injury
rates; metaanalysis where
possible.

Not stated.

-

Based on the evidence from the review, the authors recommend that all
recreational skiers and snowboarders wear helmets (Level 1
recommendation). The evidence found that helmets do not increase risk
compensation behaviour, neck or cervical spine injury. Policies should act to
promote helmet use (level 2 recommendations).

Not explicitly
statedreduction in
head/neck
injury.

-

Elimination, substitution and engineering: Softer baseballs reduce risk of
injury compared to regular balls (RR 0.72). Unclear evidence whether ground
hardness directly or indirectly affects head injury rates.
Training: No studies referenced in this section however state that training
programs reduce lower limb injury but have not assess head and neck injury.
Administration controls: Pre-participation screening may reduce injury rates
but lack of evidence. Rugby scrum rule changes for under 19 players, but
effect on injury not tested. Tackle and body checking (training) may reduce
injury but lack of evidence that has tested this.
Personal protection (helmets): Studies indicate that mandatory helmets in
sports such as football reduce injury risk, emerging research on nonmandatory sports (eg skiing).
Interventions: Helmets/headgear (n=7), mouthguards (n=8), hockey face
shield (n=2), training protocol (n=0).
1/15 did not include meta-analysis calculations-all found no significant
difference in concussion incidence between intervention and control.
Concussion RR 0.82 p=0.30) for protective equipment compared to control
(standard or no protection).
Inclusion of 1 study that included educational program: Concussion RR 0.78
(p=0.17) for intervention group.
Superficial head injury RR 0.41 (p<0.0001) for protective equipment
compared to control.

-

-

Concussion
rates and head
injury.

-
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-

Note the concept of risk compensation: where players compete harder
because of the perception they are protected by the equipment (may
influence concussion rates and protective benefits of equipment).

Lower limb injury
Bonanno et
al., 2017

Foot orthoses
and shockabsorbing
insoles for the
preventing
musculoskeletal
injury.

18 randomised
trials; Metaanalysis.

Not specified

Foot orthoses (n=11)
All 11 were for military personnel undergoing defence training.
Custom made and prefabricated combined (n=10):
Pooled data indicated that intervention was effective at preventing against
overall injury (RR 0.72).
4/10 indicated intervention was effective at preventing lower limb stress
fracture (RR 0.59, 95% CI 0.45 to 0.76).
7/10 indicated intervention was not effective at preventing soft-tissue injury
(RR 0.79).
Custom-made (n=2):
Pooled data indicated that intervention was not effective at preventing
against overall injury (RR 0.71).
1 study indicated intervention was effective at preventing lower limb stress
fracture (RR 0.52).
Other study indicated intervention was not effective at preventing soft-tissue
injury (RR 0.91).
Prefabricated (n=8):
Pooled data indicated that intervention was not beffective at preventing
against overall injury (RR 0.71 95% CI 0.41 to 1.22).
3 studies indicated intervention was effective at preventing lower limb stress
fracture (RR 0.60).
Six studies indicated intervention was not effective at preventing soft-tissue
injury (RR 0.78).
Shock absorbing insoles (n= 7)
5/7 were military recruits in initial training, 1 soccer referee, 1 coats guards
on initial training.
Pooled data indicated that intervention was not effective at preventing
against overall injury (RR 0.92).
3 studies indicated intervention was not effective at preventing lower limb
stress fracture (RR 1.15).
7 studies indicated intervention was not effective at preventing soft-tissue
injury (RR 0.92).
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Esteve et al.,
2015

Prevention of
groin injury.

7 studies
(RCTs); RR
calculated.

number of
groin injuries.

Goldman and
Jones, 2010

Interventions to
prevent
hamstring
injury: eccentric
hamstring
strength
training,
proprioceptive
neuromuscular
training.

7 RCT (6
published;
Fixed affect
model if studies
were
statistically
homogenous,
random effects
model if studies
were
heterogeneous.

Hubscher et
al., 2010

Neuromuscular
training

24 trials (17
RCTs, 7
Controlled
trials), 7 high
level RCTs
included in
analysis;
Reporting of
incidence
rates, relative
risks.

Primary:
Incidence of
hamstring
injury.
Secondary:
compliance
with
intervention,
severity of
injury,
complications
associated with
intervention,
incidence of all
lower limb
injuries and low
back pain,
service
utilisation or
resource use.
Preventing
sports injury

Effect estimates of intervention groups, RR 0.81 (p=0.37).
Active exercise programs (n=2) :
Female: RR 0.48 (p=0.17)- 52% reduction in football player risk (not sig),
Males: RR 0.84 (p=0.57)- 16% reduction in football player risk.
Adductor strength program in males, 22% not significant risk reduction (RR
0.78).
Strengthening hamstring muscle group VS control (n=3): Pooled results
indicated no statistically significant difference from control (RR 0.83).
However, 2/3 studies participants were selected due to high risk of hamstring
injury or had previous hamstring injury.
Manual therapy VS control (n= 1): Fewer participants in intervention had
injury but not significant (RR 0.21, 9).
Proprioceptive training vs control (n=2): Neither analysis found statistically
significant effect between intervention and control (RR 0.28 and RR 0.53).
Warm up, cool down and stretch VS control (n=1): 16 week intervention and
23% loss to follow up. Same number of injuries in both groups (RR 1.05).

-

-

Balance training (n=3): all studies showed lower injury rates in intervention
group. Pooled data for sports injuries overall: RR 0.30 (not significant).
Pooled data for ankle injuries: RR 0.64 (p<0.01).
Balance training reduced ankle sprain injury by 36%.
Multi-intervention training (n=4): Pooled data of 2 studies showed
intervention was statistically significant for lower limb injuries, RR 0.061 (p<
0.01). Also effective in reducing risk of ankle injury (RR 0.46, p 0.01) and
ankle sprain injury (RR 0.5, p< 0.01).
Multi interventions reduced risk of: lower limb injury by 39%, acute knee
injury by 54% and ankle sprain injuries by 50%.

National Injury Prevention Strategy Literature Review - Appendices

Page | 235

National Injury Prevention – Literature Review

Pappas et
al., 2015

Pfile and
Curioz, 2017

Pietrosimone
et al., 2008

Exercise injury
prevention
programs on
cutting task
biomechanics
that lead to
ACL rupture.
Coach led
prevention
program to
reduce ACL
injury

Prophylactic
braces in
preventing knee
ligament injury.

6 studies
included in
Meta- analysis
(RCT and
prospective
cohort); Metaanalysis.
12 articles (1
prospective
nonrandomised, 2
prospective
crossover, 2
cohort, 5
cluster RCT, 1
prospective
case control
and 1
prospective
cluster nonrandomised);
Meta- analysis
(data pooled).
7 studies (2
chart review, 1
quasiexperimental, 1
RCT, 1 ex post
facto, 1 cohort,
1 prospective
cross
sectional);
Non-braced
injury rate
(NBIR) and
braced injury
rate (BIR) used

Not explicitly
stated-injury
rates.

-

Not explicitly
stated- injury
rates.

-

Injury: ACL,
MCL, meniscus
injury.

-

Two most effective programs used shorter 6 weeks program (15 min
session), longer programs (9 weeks to 12 months) may not be more
effective.
Ligament dominance theory (n=2): no effect of injury prevention program
(p>0.25), however studies were inconsistent.
Quadriceps dominance theory (n=7): some indication that program may
decrease ACL injury.
Mixed leadership (n=6): Incidence rate 0.08 per 1000 for intervention (control
= 0.13 per 1000). RRR 42.2%. Group comprised of trainers, PTs, trained
instructors, physios.
Coach led leadership (n=6): Incidence rate 0.05 per 1000 for intervention
(control = 0.18 per 1000). RRR 58.4%.
Different methods for training (ranging from 8 hr theory and practice session
to 1 mandatory meeting).

Inconclusive evidence on knee braces due to inconsistent evidence.
Possible evidence that braces may increase risk of injury.
Need for more evidence.
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Rome et al.
2005

Sadoghi et
al., 2012

Preventing and
treating stress
fracture in the
lower limbs of
young adults.

Training
program to
reduce ACL

to calculate
RRR
16 trials (al
randomised or
quasirandomised);
Calculation of
risk ratios.

8 studies
(prospective,
controlled
studies); Risk
difference and
meta-analysis.

Prevention and
management.

-

ACL injury
rates.

-

Sugimoto et
al., 2012

Neuromuscular
training to
reduce ACL.

12 studies (4
nonrandomised
cohort, 6
randomised
control, 1 nonrandomised
cross over,
cohort, 1
matched
cohort);
Numbers
needed to treat
(NNT) and
relative risk

ACL injury risk

-

All 13 prevention trials involved military recruits.
Foot inserts and other footwear modiﬁcations (n=10 prevention trials)
4 trials evaluating the use of “shock-absorbing” boot inserts Vs control found
fewer stress injuries of the bone in intervention groups. Only 1 trial showed
significant benefit
Leg muscle stretching during warm up before exercise (n=2)
No signiﬁcant effect.
Knee braces (n=3)
Pooled data found signiﬁcant reduction in the time to recommencing full
activity (weighted mean difference -33.39 days).
Risk differences varied between studies. Pooled random effect RR= 0.38,
reduction in risk of ACL rupture significant in intervention group (p=0.0003)52% reduction in female athletes and 85% reduction in males.
Lack of consistency of evidence to recommend specific program.
No effect of: a focus balanced board (p=0.712), use of video (p=0.914),
duration of follow up (p=0.437), year of publication (p=0.358).
Preseason prevention program reduced risk of ACL injury by 19.1% (not
significant).
Component of successful trials: minimum of at least 10 minutes of exercise 3
times/week, with focus on neuromuscular training.
RRR for non-contact ACL injury (n=12) = 43.8% for intervention group
compared to control. NNT = 108 athletes to prevent 1 non-contact ACL injury.
For overall injury NNT = 120 athletes to prevent one injury.
Key components of programs: multiple exercises (strengthening, plyometric,
balance)
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Taylor et al.,
2015

ACL prevention
program
training:

Yeung et al.,
2011

Interventions
for preventing
lower limb soft
tissue (ST)
injury:
exercises,
training
schedule
modification,
orthoses, and
footwear/
socks.

reduction
(RRR).
13 studies
(randomised
control or
prospective
cohort); Metaanalysis (where
possible) to
calculate
pooled OR
estimate.
25 trials (17
individual
randomised
trials, 7 military
recruits); Fixed
effect modelresults reported
separately.

ACL injury
influence.

Primary:
number of
participants
with lower limb
ST injury,
incidence of
injuries.
Secondary:
adverse
effects,
compliance,
service
utilisation and
resource use.

-

Overall significant reduction in ACL injury (OR 0.61) and non-contact ACL
injuries (OR 0.35).
Training duration: ranged from 1/week to daily. No significant effect of total
training time or duration.
Training component: 69% of programs included strength, explosive and
agility training. Balance (54%) and static stretching (23%) were also included
in programs. ACL injury risk increases as duration of balance training
increases (p=0.04), injury decreases with greater emphasis and duration of
static stretching (p=0.04).
Feedback: no significant difference between group that received feedback
and those who did not (p=0.74).
Stretching (n=6):
No significant benefit (RR 0.85).
Conditioning (n=1):
No evidence that program targeted for lower-limbs (compared to upper
body/arms) reduced risk of lower body ST injury (RR 1.20).
Modification of training schedule (n=5):
No evidence that gradual increase in running program reduced lower limb ST
injury. One study found that 2 weeks of running may significantly increase
number people with shin splints (high risk of bias).
In prison population, reducing duration and frequency of training reduced
lower limb ST injury (duration: RR 0.41, frequency: RR 0.19).
Insole VS no insole (n=3):
1 study: use of custom made military boots reduced (sig) incidence of shin
splints – no effect on ST injury in other location (RR 0.24).
1 study: use of shock absorbers decreased soreness in lower legs in soccer
referees (RR 0.67).
Kneel braces (n=2)
Evidence for preventing anterior knee pain (RR 0.41).
Running shoe modification (n=2):
No evidence in military recruits that wearing running shoes based on foot
shape reduced rate of running injuries (RR 1.03) compared to standard shoe.

Upper body
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Asker et al.,
2018

Prevention of
shoulder injury.

McCrary et
al., 2015

Upper body
warm up effects
on performance
and injury.

Included 1
study on
prevention (17
cohort studies
on risk factorsnot included);
Meta-analysis
not conductedDescriptive.
31 RCTS;
Meta-analysis
(of 4 available
studies),
PEDro
classification of
primary
outcomes and
qualitative
assessment.

Injury risk.

-

Low statistical power (sub analysis)- intervention to improve handball players
glenohumeral internal range of motion, external rotation strength, scapular
muscle strength, thoracic mobility, improve kinetic chain- indicate some
benefit of program.

Effects of
upper body
warm up on
injury
prevention.

-

None investigated upper body warm up on injury prevention, all looked at
performance outcomes.
Performance indicators presented in article.

13 articles (9
quantitative
randomised, 3
quantitative
nonrandomised, 1
descriptive; Not
stateddescriptive –
did not look at
effectiveness of
intervention.
25 RCTS;
Meta-analysis:
stratified
analyses of
programs and

Appraisal with
the mixed
methods
appraisal tool.

-

Injury (varied).

Total effect estimate of physical activity for injury prevention: RR 0.632.
Both acute injuries (RR 0.647 (0.502– 0.836)) and overuse injuries (RR 0.527
(0.373–0.746)) could be reduced by physical activity programmes.
Stratified exposure analysis
Strength training (n=4): RR 0.315 (p = 0.808).

-

Specific intervention
Gledhill et
al., 2018

Lauersen et
al., 2014

Psychological
interventions to
reduce sports
injury.

Exercise
interventions to
prevent sports
injury: strength,

-

Stress management and relaxation were the most common interventions (n=
7).
Intervention techniques included: imagery, goal setting, MindfulnessAcceptance-Commitment training, attribution training, self-confidence
training, autogenic training, self-talk, thought stopping, abdominal breathing,
control of emotions, concentration skills, and video clips.
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proprioception,
or multiple.

Lewis, 2014

Stretching to
prevent sport
injury.

McBain et
al., 2012a

Interventions
aimed at
investigating
biomechanical/
physiological
outcomes for
sports injury.

McBain et
al., 2012b

Published
articles that
evaluate clinical
interventions to
reduce sport
injury risk.

effect
estimates for
acute and
overuse
injuries.
11 articles (5
RCT, 5
literature
reviews, 1
practice
review); Not
stated –
descriptive
findings of
each study.
144 articles
(57% crossover
design, 22.9
RCT, 11.1%
pre/post, 8.3%
cohort or cross
sectional; Not
stated.
139 articles
(38.9% RCT,
30.2% cohort,
18% pre-post
design, 12.9%
used:
crossover,
cross sectional,
case-series,
case-control or
ecological); Not
stated.

Not stated.

-

Proprioceptive training (n=6): RR 0.550 (p=0.012)
Stretching (n=3): not significant (no protective effect), RR 0.963 (p= 0.975).
Multiple exposure interventions (n=12): RR 0.655.

-

Sport specific stretching programs (targeting muscle specific used in activity)
appear to be most effective at reducing injury risk.
General warm up also reduced injury risk.

-

Not stated.

-

61.8% were protective equipment interventions (n=89).
35.4% were training interventions (n=51).
4 other.
Recent trend towards RCTs from crossover design studies.
Equipment studies decreasing since 2000- training has increased.
92.1% of articles studding injury location examine lower extremity injury, 82%
study collision or contact sport –gap in overuse injury and upper extremities.

Not stated.

-

41% focused on protective equipment (n=57).
32.4% focused on training (n=45).
7.9% focused on education (n=11).
4.3% focused on regulation (n=6).
14.4% used combination of interventions.
Protective equipment: 42.1% used a stability device, 33.3% used head/face
protector, 17.5% used an attenuating device.
2001-2005 there was an increase in studies for head/face protection.
Training: 68.8% of studies contained balance and coordination, 36.7%
included strength and power, 22.5% contained stretching.

-
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O'Brien and
Finch, 2014

Olsen et al.,
2004

Exercise
programmes to
prevent
musculoskeletal
injuries in team
ball sports.

52 intervention
trials;
Descriptive.

Prevention
of
soccer injuries
through
1)
educational
program,
2)
policy,
3)
community
organisation
effort,
4)
compliance or
uptake of injury
prevention
measures.

4 studies (1
RCT, 2 time
series , 1 nonequivalent
control group);
Descriptive.

Not
explicitly
statedinjury
rates.

-

Not
explicitly
statedinjury
rates.

-

-

Pollack et al.,
2005

Reducing
softball injury.

3 intervention
evaluation
studies: 39
publications in
total (reviews,
lab studies,
case series/
reports,
Descriptive and
analytic
epidemiologic
studies,
intervention
trials); Not

Not explicitly
stated- injury
rates.

-

83% (n=43) were injury prevention exercise program intervention only, 6%
(n=3) included education and instruction on how to deliver program for
coaches. 12% (n=6) were multiple interventions.
88% targeted players, 3% targeted coaches, 8% had multiple targets
(coaches, staff, parents, players).
48% had multiple delivery agents (coach, physio, team captain, trainers),
40% delivery agent were coaches, 12% physios delivered program.
2 studies focused specifically on prevention of knee injury:
1st study: Included 1) correction of training to include warm up and cool down,
2) equipment (compulsory leg guards and training shoes), 3) ankle taping for
those with previous injury, 4) controlled rehabilitation for injury, 5) exclusion
of players with knee instability, 6) information on play and injury risk (to
coaches and players), 7) correction and supervision by doctors and physios.
After 6 months, 75% reduction in injury compared to control (p<0.0001).
2nd study: tested proprioceptive training programme to reduce ACL injury.
Reduction of ACL injuries to 0.15 per team (control 1.15 per team, p<0.0001).
Study 3: focused on strength training programme over 4 years follow up to
reduce soccer player injury. Training program was during non-seasons and
preseason, twice per week. Injury rate before program 15.15 per 100
exposures compared to 7.99 per 100 exposures after program. (Results may
be influenced by confounders).
Study 4: Multicomponent program to reduce heat stroke. Intervention
reduced after measure (21 cases pre-program, 13 cases after).
Most studies report on risk factors.
3 intervention evaluation studies published 1988-1994.
1 study found breakaway bases could reduce sliding injury by 95%,
supported by second study (same author), 3rd study also supported use of
breakaway base.
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Thacker et
al., 2004

Thorborg et
al., 2017

Stretching to
reduce sports
injury risk.

FIFA 11 and
11+
programme:
core stability,
balance,
plyometrics,
strength,
running.

Young people
Abernethy
Any
and Bleakley, preventative
2007
intervention:
protective
equipment,
specialist
coaching,

explicitly
stateddescriptive
presented by
study type.
6 studies (3
randomised
trial, 2
prospective
cohort, 1
retrospective
cross
sectional);
Pooled OR
calculated.
6 studies (RCT
or clusterrandomised);
Pooled overall
injury
incidence.

12 studies (1
RCT, 3 cluster
RCT, 5
prospective
cohort, 1
cluster cohort, `
2 prospective

Not explicitly
stated- injury
rates.

-

Primary: total
number of
injuries per 100
hrs of football.
Secondary:
lower limb
injury incidence
(per 1000 hrs),
compliance
with
programmes,
harm from
execution of
programme.
Injury rate,
injury severity,
study effects
(where
possible).

-

Pooled OR of stretching to reduce injury = 0.93, p=0.43). (n=5).
Stretching will increase muscle and joint flexibility. Inflexibility and hyper
flexibility may increase risk of injury.
Lack of research in this area.
Strong evidence for conditioning and stretching (including strength,
plyometrics and proprioception) increase performance and prevent injury.

Injury incidence 3.99 per 1000 hours for intervention, 5.57 per 1000 hrs for
control.
Overall injury: 25% reduction in intervention compared to control (IRR: 0.75,
p=0.036).
Type of program: FIFA 11+ (additional program activities), IRR: 0.61
(p<0.0001) compared to control. No reduction in FIFA 11 group compared to
control (IRR: 0.99, p=0.259).
FIFA 11+: reduction in overall lower limb injury (IRR: 0.63, p=0.234).
Including hamstring, hip/groin, knee and ankle injuries.
Higher preventative affect in studies with higher compliance (not significant).
Harms: Only one mentioned harms (1 hamstring injury mentioned in 4594
players across all studies).

Protective equipment (n=4):
1 study found no effect of knee brace on knee injury (brace was associated
with increase in ankle and foot injury).
1 study found knee and ankle braces increased low limb injury. Knee pads
reduced injury (sig).
1 study found headgear (scrum cap) did not reduce incidence of concussion.
1 study found eye goggles in lacrosse reduced head and face injury.
-
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conditioning or
neuro-muscular
training.

intervention);
Quantitative
data synthesisindividual study
findings
presented.

Preseason conditioning (n=2):
1 study found 6 week intervention in females decreased serious knee injury
during season (RR 0.25).
1 study found 7 week program significantly reduced injury compared to
control (RR 0.42).
Proprioceptive training during season (n=3):

- 1 study found home based prospective balance training program (daily for 6
weeks then weekly for 5 months) using wobble board reduced incidence of
injury over 6 month period.
-

Emery et al.,
2015

Neuromuscular
training.

25 studies (15
RCTs, 10
quasiexperimental
and cohort);
Meta-analysis.

Not stated.

Grimm et al.,
2013

Knee injury
prevention
programs:
multifaceted,
balance,
warmup,

10 RCTs;
Qualitative
synthesis.

Reporting of
knee and/or
ACL injury.

1 study found ankle disc combined with functional strengthening during
practice reduced injury compared to control.
Follow up of 2nd study showed combination of two activities is more effective
than functional strengthening alone.
Structured warm up (n=3):
1 study found fewer knew and ankle injuries with 20 min warm up (lower limb
proprioception, strengthening exercises, technical training) compared to
control.
1 study found structured warm up (strengthening, stretching, plyometric and
agility) more effective than traditional warm up for preventing ACL injury in
female soccer player.
1 study found generic program (education, warm up, cool down, taping,
rehab, flexibility, stability) reduced male soccer injury.
Combined estimate for RCTs found significant overall protective effect of
neuromuscular training in reducing lower extremity injury (IRR=0.64), a 36%
reduction in injury risk.
Combined estimate for RCTs found overall protective effect of neuromuscular
training on knee injury (IRR=0.74), a 26% reduction in injury risk (not
significant).
Balance, agility and strength were key components of the training – however
difficult to assess which has most impact.
Recommends, multifaceted programs.
2/10 showed a reduction in knee injury
1: Multi-faceted approach: protective gear, taping, warmup, and ﬂexibility
program).
2: Multi-faceted approach: warmup, balance, strength and technique training.
0/3 showed reduction in ACL injury.
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Salam et al.
2016

-

strength
training,
plyometrics,
agility (or
combinations of
some/all).
Interventions to
reduce
unintentional
injuries:
included
studies focus
on interventions
to prevent
motor vehicle
injuries and
sports-related
injuries.

35 studies (7
before and
after, 28
controlled
trials); Metaanalysis.

Effectiveness
of interventions
to prevent
unintentional
injuries among
adolescents.

-

Preventing
bicycle-related
injury (bicycle
skills training
intervention).

25 studies;
Descriptive
analysis (metaanalysis not
possible).

Injury,
behaviour,
knowledge,
attitude.

-

4/10 reported increase in knee injury in intervention group (not significant),
1/3 reported higher rate of ACL injury in intervention group.

11/35 conducted in a school setting, 19/35 community settings, 5/35 hospital
settings.
Did not identify studies with interventions to prevent suffocation, drowning,
poisoning, burns, and falls among adolescents.
Interventions for motor vehicle injury prevention (n=11).
Sports related injury prevention (n=24)
Included education and awareness sessions, training session, exercises,
warm-up sessions, and use of safety equipment.
Overall decrease in injury (RR 0.66).

Recreation
Richmond et
al. 2014

-

Injury (n=7): No significant effect of intervention frequency of injury.
Behaviour (n=13): 5/11 observational studies found significant improvement
in bicycling behaviour after intervention. 1 studies found that this was not
sustained after 7 months. 2 RCTs found no significant change in bicycling
behaviour.
Knowledge (n=16): 5/11 observational studies showed increase in knowledge
post training. 3/5 RCTs demonstrated increase in knowledge of bicycling
safety.
Attitude (n=2): 1 cross sectional, 1 RCT-both showed no change in attitudes
following bicycling training program.
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AMSTAR (Sport)

Abernethy and
Bleakley, 2007
Asker et al.,
2018
Benson et al.,
2009
Bonanno et
al., 2017
Cusimano et
al., 2010
Emery et al.,
2015
Emery et al.,
2017
Esteve et al.,
2015
Gledhill et al.,
2018
Goldman and
Jones, 2010
Grimm et al.,
2013
Haider et al.,
2012
Hubscher et
al., 2010
Lauersen et
al., 2014

1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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Lewis, 2014
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McBain et al.,
2012a
McBain et al.,
2012b
McCrary et al.,
2015
McIntosh and
McCrory, 2005
O'Brien and
Finch, 2014
Olsen et al.,
2004
Pappas et al.,
2015
Pfile and
Curioz, 2017
Pietrosimone
et al., 2008
Pollack et al.,
2005
Rome et al.
2005
Richmond et
al. 2014
Sadoghi et al.,
2012
Salam et al.
2016
Schneider et
al., 2017
Sugimoto et
al., 2012
Taylor et al.,
2015
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Thacker et al.,
2004
Thorborg et
al., 2017
Yeung et al.,
2011
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Appendix 25 Suicide and Self-Harm
NHMRC Body of evidence and quality (Suicide and Self-Harm)
Study
Bennett 2015

Cox 2012

Decou et al.,
2018

Participant
characteristics
(i) Young people
aged up to 24
years – general;
(ii) Targeted
participants young people who
have made at least
one suicide
attempt.

NHMRC Body of evidence
1
2
3
4
5
C
C
N/A
C
C

Quality of included studies

Young people – school
based (3 studies) and
in community with at
risk people (2 studies)
Diverse populations
across studies
(primary care patients,
undergraduate
students, adolescents,
psychiatric patients).

D

C

C

B

B

Insufficient information regarding study design and quality of included
studies.

B

B

B

C

C

Of the 13 included studies, four were RCTs, four were longitudinal studies,
one was a pre-post and three was described as experimental and one was
a case-control study. Moderate to high heterogeneity across the studies
(19%-86%).

Review of reviews; 28 reviews with low to moderate overlap of primary
studies between reviews. Mixed quality: 26/28 included both RCT and
controlled cohort study designs and 20/28 reviews also included noncontrolled studies and 2/28 reviews didn’t report study design; 7of 10
reviews of school-based interventions were rated high quality. 14 of 23 nonschool based studies were ranked at least 60% in AMSTAR. The reviews
reporting a reduction in suicide death as an outcome were uncontrolled
studies. The 4 reviews reporting suicide attempt reductions were based on
the one RCT.
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Grist et al.,
2017

Adolescents up to age
18 years

D

D

N/A

C

C

Harlow et al.,
2014
Jacob et al.,
2014

Young Indigenous
people
Unspecified audience
of internet based
suicide prevention
programs
School students

C

D

N/A

B

B

D

D

D

C

B

B

C

C

C

C

Of the 16 included studies, 6 were RCTs with low confidence intervals.

Pirkis et al.,
2015

General public – focus
was on suicide
hotspots

B

B

C

B

B

Pirkis et al.,
2019

Diverse range – focus
on impact of media
campaign
First Nations peoples
(3 studies focussed on
young people)
School children;
parents; school
counsellors
School students;
families; community;
school staff
Diverse range – males
(3 studies); young
people (4 studies);
general public (6
studies)
Global – overview of
all suicide prevention
strategies

C

D

D

B

C

Of the 23 included papers, 18 programs were presented. Authors noted
one study (Stack et al.) reported an increase in suicides, however an
unrelated website giving information on suicides on the bridge, might have
promoted copycat acts. Meta-analyses were conducted with and without
Stack et al. Heterogenity varied across interventions 0-86%.
Study quality not rigorously assessed other than study design. Of the 21
included studies, 3 were RCTs (related to each other).

C

C

D

B

B

Measurement of effect differed by study – some community level, some
individual and some detailed survey. No studies from Australia.

C

C

C

C

B

C

C

C

C

C

Some crossover of studies between this review and Bennett et al., 2015. Of
the 43 studies included only 10 (23%) were RCTs. No meta-analyses were
conducted.
Of the 16 included studies, only three were RCTs.

C

C

D

C

C

Narrative synthesis due to mix of study quality and heterogeneity.

A

B

B

C

C

Rigorous approach with 18 international experts including 4 meetings to
reach consensus on levels of evidence.

Katz et al.,
2013

Redvers et al.,
2015
Robinson
2013
Szumilas and
Kutcher, 2011
Torok et al.,
2017

Zalsman et al.,
2016

Difficult to differentiate between suicide and self-harm studies and all other
studies included in review. Majority of included studies were feasibility or
app development.
Of the 11 articles (describing 9 programs), 2 were Australian. No RCTs
were found. All programs had tailored program to local cultural context.
Of the 15 included articles, majority of which were descriptive studies, only
1 RCT measured effectiveness. Diverse range of studies with focus on
process evaluations.
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NHMRC Body of evidence: 1. Evidence base, 2. Consistency, 3 Public health impact, 4 Generalisability, 5 Applicability

Study details (Suicide and Self-Harm)
Study

Bennett
2015

Intervention

School based
interventions that used:
(i) Education and
awareness for the
general public or
professionals (2
studies);
(ii) Screening for at risk
people;
(iii) Psychiatric or SRB
treatment (12
studies);
(iv) Lethal access
restriction (1 study)
(v) Responsible media
reporting;
(vi) Other

Included studies;
methods of
syntheses
Systematic review
of systematic
reviews or metaanalyses; suicide
prevention
interventions in
youth 0-24

Outcome measures

Aimed to synthesise
results by gender and by
First Nation status.
Suicide death (2
studies), attempt (4
reviews) or ideation
Proxy measures of
suicide risk (all studies)
(knowledge & attitudes –
6 reviews, risk factors,
protective factors (4
reviews), access / help
seeking to services (6
reviews)

Findings and conclusions

-

-

-

-

Data synthesis for all reviews that were graded at least
moderate quality.
10/28 reviews school-based interventions, 4 of which
were school-based interventions alone.
23/28 non-school based and targeted participants with
previous suicide attempts.
Suicide death – reduction reported in two uncontrolled
studies (no statistics provided) following a suicide
awareness curricular and following a postvention
intervention program.
Suicide attempts – training primary care clinicians to treat
depression showed reduction by more than 50% in
intervention group compared with 18% in the control
group (no statistical significance results provided);
Suicide knowledge and attitudes – improvement in all 6
reviews
Medication treatment for psychiatric disorder on SRB
prevention: two reviews reported this may increase shortterm risk in some individuals but that overall population
benefits for depression treatment balanced this risk out.
Protective factors 4 studies reported improvements
Help seeking improved in 2/6 studies; 1 reported no
change.
Limited evidence to inform policy and programs – no
school based program has reduced rates of suicide but
some evidence of reduction in suicide related behaviours.
No gender specific studies;
No studies specific to Indigenous youth;
Although significant gaps exist, the findings suggest that
interventions to increase contact between youth and
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Cox et
al., 2012

Decou et
al., 2018

Postvention strategies
following suicide clusters:
community response
plan; educational/
psychological debriefings;
individual/ group
counselling to peers;
screening high-risk
individuals; responsible
media reporting;
promotion of healthy
recovery.
Screening for suicide risk.
if screening explicitly
assessed or measured
suicidality, including
assessment of suicidal
ideation and/or history of
suicidal behaviour;

5 studies;
synthesis, no
meta-analyses

SRB;
Suicide deaths;
Hospital discharges from
self-harm and opiate
overdose;
PTSD symptoms

-

-

13 studies included
for meta-analysis

Changes in measures of
distress, suicidality,
and/or suicidal
behaviour after an initial
assessment or
screening for suicidality.

-

-

Grist et
al., 2017

Harlow et
al., 2014

Mobile apps targeting
various mental health
issues (body image,
anxiety, depression and
suicide prevention)
Culturally tailored suicide
prevention programs
including education
based, information

Synthesis – no
meta-analysis

Examined
Indigenous
involvement in
program

Assessed various
aspects of self-harm –
from safety plans,
depressive symptoms,
body image
Suicide opinion
questionnaire;
Suicide knowledge;

-

-

trained professionals working in schools or effective
systems of care show promise in preventing SRB.
Mechanisms underlying clusters remain unclear –
proposed contagion
CDC guidelines recommend response plan before cluster
occurs.
Limited evidence – screening, gatekeeper training at
schools, providing information to young people after a
suicide and get young people to talk about their own risk
all have shown promise but no strong, definitive evidence.
Authors noted overall lack of long-term follow-up

All included studies employed a prospective design that
allowed for explicit evaluation of the possible iatrogenic
effect of completing measures of suicidality via
randomized, controlled trials, experimental, or single
sample longitudinal designs;
High risk populations (d=-.093 CI -,315-.129) – no effect
Psych distress (d = .128, 95% CI: .332 to .076) – no
significant effect.
There were no significant iatrogenic effects of suicide
assessment with regard to increased suicidal ideation
post assessment across all time frames assessed.
Foremost, this study supports the safety of assessing
suicidality directly, given that there was no evidence of a
statistically significant iatrogenic risk across studies.
Assessed a wide variety of symptoms and actions and
some of the apps weren’t available for testing or viewing.
Only 2 studies targeted suicide prevention – neither of
which conducted detailed evaluation. Only 5/24 included
studies reported any outcomes.
11 papers on 9 programs - 2 Australian, several US, none
Canada or NZ. 6/9 programs were school based setting,
most remote or rural. Most assessed multipronged
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Jacob et
al., 2014

provision, workshops,
gate-keeper training,
culturally developed (e.g.
framework of cultural and
community values and
strengths.)

development &
delivery. Metaanalysis not
possible.

Suicide behaviours
(attempts)

Internet programs
targeting suicide or selfharm using a range of
strategies. One RCT
examined CBT on suicide
ideation.

15 studies;
synthesis – no
meta-analyses
possible.

Reduce suicide
behaviour (1 included
study)

approaches. Most used participatory action research
methodologies
All reported positive outcomes. Strongest study/evaluation
was Zuni Life Skills, Ellluam Tungiinum program, MASPP
– all shared community integrated approaches and youth
involvement in development and delivery. Entire
community participated in cultural intervention activities.
Focus was largely on life skills/peer support/peer training,
problem solving
Recommendation: Community integrated with significant
youth involvement
Limitation was that there was little evidence of process
evaluation so unable to determine replicability across
settings/cultures
No studies investigating non-suicidal self-injury found
8 supporting individual at risk, 6 supporting professional, 1
improving website quality.
At risk individuals:
All services had open access website with an online
support group. 2 offered email support as well. All groups
had trained moderators. Strategies to respond were
identified – behaviour focused, emotion-led,
encouragement to start to think differently via cognitive
processes.
1 RCT aimed to reduce suicide ideation via 6 modules of
CBT – clinically significant changes resulted.
Other studies didn’t include comparison groups but
reported success in email outreach and online evaluation
that encouraged at risk students to seek help in person.
Professionals:
Primarily information relaying service to disseminate
specific and detailed advice.
Only 1 tailored to individual professional
Limited process and outcome evaluation conducted and
these centred on completion rates an program
satisfaction.
Improving website quality
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-

Katz et
al., 2013

School-based programs:
5 broad types of
programs –
awareness/education
curricula (designed to
reduce stigma and
encourage help
seeking, students
taught to take
behaviours seriously
and engage with an
adult), screening,
gatekeeper (trains
those considered to
be natural helpers to
recognise signs and
symptoms of suicide),
peer leadership
(trains peers to talk to
each other about
suicidal thoughts,
associate with a
trusted adult and
establish positive
coping norms in the
school environment),
skills training
(teaches general life
skills –
coping/problem
solving/decision
making/cognitive
skills and thereby

16 studies
identified

SRB; attitudes towards
suicide; suicide
knowledge;

No evidence found that providing feedback to website
providers improved quality
Internet is relatively underdeveloped medium for formal
suicide prevention strategies
Awareness/education curricula: (i) Signs of suicide
program (SOS) - promising practice promotes suicide as
directly related to mental illness. Reported improved but
not significant changes in attitude, not correlated to
behavioural change. (ii) Good Behaviour Game (GBH)
improvement in suicide ideation and reduced suicide
attempts by 30%.
Screening: Effective at identifying those at risk. Effective
on knowledge and attitudes, uncertain in terms of
behaviour
Gatekeeper training: Peers trained to identify those at risk
and adults how to intervene. Beneficial for education and
attitude – no change for mental health service use.
Peer Leadership Training: Trained peer leaders increase
in adaptive norms and willingness to engage and adult.
Good evidence for both education and knowledge and
behavioural change.
Skills Training: Sound evidence that it reduces suicide risk
factors, increases protective behaviours, can be culturally
tailored.
GBG helps children develop intrinsic self-regulation by
rewarding teams that meet good behaviours set by
teacher. Aims to create classroom environment where
children are supported by other students.
SOS and GBG programs only ones with RCT. GBG highly
recommended. The programs complement each other.
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prevent development
of suicidal behaviour).
Pirkis et
al.. 2015

Suicide hotspots
This included:
Considered: jumping from
height (14 studies) and in
front of moving object (1
study), carbon monoxide
poisoning (2 studies) –
relating to restriction of
means (13 studies), 3rd
party intervention (4
studies), encourage help
seeking (3 studies),
responsible reporting (1
study); note that 4 studies
had multiple components.

Meta analysis
assessing
interventions at
hotspots – pre and
post intervention
comparison

Suicide deaths
Pooled Incidence Rate
Ratio (change in
expected number of
suicides per year after
the introduction of the
Intervention).

-

Pirkis
2019

Focused on studies that
described an evaluation
of the effectiveness of an
entire campaign or a
public service
announcement explicitly
aimed at suicide
prevention.

21 papers on 20
separate studies

Diverse outcomes
including: awareness of
how to help those with
suicidal behaviours,
knowledge related to
suicide, risk factors for
suicide, recommended
behaviour with those at
risk and perception of
campaign impact

-

-

Total 863 deaths over 149.85 years prior to intervention =
5.8/year. 211 deaths over 88 post vention years = 2.4/yr;
6/18 studies had 0 deaths after intervention – all but 1
saw decreases in deaths (one study – introduced crisis
telephones)
Restricting means all IRR 0.09 95% CI .03-.27 p<.0001- if
only restricting means IRR 0.07, 95% CI 0.02–0.19,
p<0.0001
Encouraging help seeking no significant change if all
studies that included this intervention were pooled in the
analyses IRR 0.64, 95% CI 0.33–1.26; p=0.20; with
similar results when used as a single intervention (IRR
0.79, 95% CI 0.27–2.27; p=0.66; however when excluding
one study (Stack et al., due to possible impact of results
from external dissemination of potential copycat
information), encouraging help-seeking behaviour
significant reduction in yearly suicides (IRR 0·49, 95% CI
0·29–0·83; p=0·0086)
Increasing the likelihood of intervention by a third party
(IRR 0.53, 95% CI 0.31–0.89; p=0.0155)
Studies using post campaign measurement with no
comparison group – all positive effect for: how to help,
knowledge on risk factors, preventability, asking others if
they are ok, perception of impact.
Studies using post campaign data with comparison group
– positive in comparison to other group for: adaptive
attitudes, knowledge of suicide, reported likelihood of
using a helpline, 1 found no difference. One found more
effective if message was delivered by perceived peer than
celebrity. 2 studies with focus groups - responsible for
raising awareness, mitigating stigma, improving attitudes,
and increasing community members’ capacity to reach out
to others and/or seek help themselves.
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Redvers
2015

Early intervention or
postvention programs,
services or policies
Programs included:
locally and culturally
contextualised toolbox;
digital storytelling; CDROM training of
counsellors; community
alcohol prohibitions
(ineffective); helpline;
interviews

-

-

19 specific
suicide-related
interventions
only 7 program
evaluation and
results in
detail;
Narrative
synthesis of
scoping review

Not clearly articulated;
included
recommendation of
developing broad scope
of evaluation to reflect
context and culture.

-

-

-

-

Studies with pre-and post data but no comparison group
reported no increase in the number of visitors to various
suicide prevention centres, no decrease in hospital
admissions for self-harm, and no decrease in suicides; but
an increase in the number of visitors to suicide prevention
websites; increased public awareness, increased number
of visits to campaign staff.
Measurement of effect differed by study – some
community level, some individual and some detailed
survey.
Only 1 intervention showed no success – alcohol
restriction in Alaskan communities (higher suicide rates in
communities where high levels of alcohol consumed).
Overall effect not statistically significant when controlling
for community characteristics like remoteness
Insufficient evidence across Australia, New Zealand, US
and Canada about effective intervention strategies for
suicide prevention in Indigenous populations, due to lack
of methodological quality of studies and findings
Highlighted some promising practice:
Measurement – dosage of individual protective factor
exposure as common metric across communities
Adapt to community needs: as process laid out based on
community values and protective factors
Integrating technologies: digital storytelling promoting
personal mastery (e.g. highlighting reasons for living and
strengthening connection to important people in their
lives)
Talking helps: discussing issue of suicide at community
level. One study found participating in qualitative research
was actually seen as beneficial by participants.
Screening: routine screening for depression and suicide
risk
Partnerships with decision makers: Coordinated effort
between community leaders, policy makers and health
care providers to develop evidence for local communities
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Robinson
et al,
2013

School settings: universal
awareness programs (15
studies), selective
interventions (23 studies),
targeted interventions (3
studies), and postvention
trials (2 studies)

43 included
studies; no metaanalyses

SRB; suicide
knowledge; suicide
attitudes; help-seeking
behaviour.

-

Szumilas
and
Kutcher,
2011

Post suicide programs
(i) School based:
Supportive counselling for
close friends of deceased,
whole school, crisis
training programs for
personnel;
(ii) Family Focused:
Support group
interventions to adult
survivors and a more
specific postvention at
widows/widowers,
parents, other bereaved;

16 studies; no
meta-analyses

Suicide attempts;
suicide deaths; changes
in knowledge; changes
in skills; measures of
social acceptance;
attendance;
psychological scales
(depression, anxiety
etc); post traumatic
stress; lethal overdoses

-

-

on suicide interventions. Prioritise MH services for
Indigenous youth.
Community-Researcher Partnerships: to enable reciprocal
knowledge exchange
Community control: community control over suicide
prevention can be effective
Traditional and western knowledge: better integration of
traditional and western knowledge bases for more
culturally appropriate interventions
Outcome research: consistent theme across all papers.
Outcomes needed to inform future initiatives.
Limited evidence due to poor methodology and lack of
RCT. Most promising seems to be Gatekeeper training
(12 studies) and screening
Universal approaches – lack of robust evidence. Should
remain grounded in mental health promotion activities
Selective approaches – reasonable evidence for
gatekeeper and routine screening
Indicated approaches – limited evidence. Should be
delivered in clinical setting
Postvention – no evidence
School based: Evidence ranged very low to moderate
quality; No protective effect for reduction in suicidal
behaviours identified, 1 negative effect
Family Focused: Quality of evidence – very low to
moderate
Findings – improved depression symptoms, improved
other psychological impact – varied by relationship to
deceased. No program effect on PTSD or social
adjustment found
Community Based: Quality of Evidence -Ecological study,
none included analysis of program effects limiting
conclusions
Cost Effectiveness: None available
Promising results: gatekeeper training to improve crisis
intervention knowledge, provision of outreach at time of
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(iii) Community Based:
Media guidelines,
information campaigns

Torok
2017

Mass media campaigns; 9
were standalone
campaigns and 4 were
part of a multi-component
program.

suicide to family members and bereavement support
groups for some short term reduction in distress.

Include 13 studies
describing 12
programs;
No meta-analyses

Behavioural outcomes
(7 studies); suicide
literacy outcomes (7
studies); 2 studies
reported on both.

-

-

Zalsman
et al.,
2016

Seven interventions:
(i) public education
(ii)physician education;
(iii) media strategies, (iv)
screening, (v) restricting
access to suicide means
(including: firearms,
analgesic packaging,
pesticide restriction,
erection of barriers at
sites popular for jumping,
detox of domestic gas
and catalytic converters,
reduction in sales of
barbiturates, decreased
concentration of caffeine
tablets), (vi) treatments,

164 studies
included in review:
23 systematic
reviews, 12 metaanalyses, 40
randomised
controlled trials
(RCTs), 67 cohort
trials, and 22
ecological or
population-based
investigations.

Suicidal behaviour
(suicide, attempt, or
ideation), and
intermediate
or secondary outcomes
(treatment-seeking,
identifi cation of at-risk
individuals,
antidepressant
prescription or use rates,
or referrals)

-

For behavioural outcomes, mass media campaigns
appear to be most effective when delivered as part of a
multicomponent suicide prevention strategy, while
“standalone campaigns” were modestly useful for
increasing suicide literacy
Behaviour: 1 study found an increase in suicides and a
decrease in calls to prevention hotlines, only one found a
positive effect, rest were neutral
Literacy: 7 found increased outcomes for at least one
literacy outcome help seeking, knowledge or attitudes.
Only 2 found positive effect across all outcomes, and 2 no
effect
Evidence is lacking particularly in regard to behaviour
change
Means restriction: all showed moderate-strong success.
RCT of pharmacological interventions – some evidence
depending on psychiatric disorder and over various
periods of time there is variance.
Psychological (CBT, DBT): promising outcomes.
Evidence weak in skill development, own reasons to live
list, modelling skill development.
Multi-systemic therapy of parenting skills, community,
school and peer support, engagement in pro-social
activities = reduction in suicide attempts in adolescents
Mixed results in efficacy of followup – variance by
culture/country/income/age group/depression
School based – few evidence based but improved
knowledge and health literacy appears to be effective
General public awareness campaigns – increase in calls
to helplines but little reduction in suicide
Education of primary care physicians targeting recognition
of depression and treatment was most effective
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-

and (vii) internet or hotline
support.

-

Media blackouts/better reporting some reduction
Telephone and online services little evidence – mostly
relate to acceptability by users
Screening in general population vs at risk populationsinsufficient evidence in primary care populations,
inconclusive for high-risk youth
Likely that each specific group will need a tailored
preventive approach prioritising those who fail to seek
medical or psychological help, special attention on older
groups.

AMSTAR (Suicide and Self-Harm)

Bennett et al.,
2015
Cox et al.,
2012
Cox et al.,
2013
Decou et al.,
2018
Grist et al.,
2017
Harlow et al.,
2014
Jacob et al.,
2014
Katz et al.,
2013

1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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2019
Redvers et al.,
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al., 2013
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Appendix 26 Workplace
NHMRC Body of evidence and quality (Workplace)
Study

Participant
characteristics

NHMRC Body of
evidence
1
2
3
4
5

Quality of included studies

D

B

B

B

A

Mischke et al., 2014

Healthcare workers in
high-income countries.
Healthcare workers.

C

B

B

B

B

Reddy et al., 2017

Healthcare personnel.

C

C

C

B

B

Saarto et al., 2011

Surgical staff.

A

A

A

B

B

Low quality evidence included. Risk of bias in included studies was
mostly unclear as studies did not provide adequate information.
Study quality mixed. Authors state that at best evidence is moderate
however given the size and consistency of evidence they believe there
is no need for further studies on double gloving. Authors state that
evidence is needed on triple gloving, special material gloves and
thicker gloves (high quality evidence).
High risk of bias in 20/24 studies. Low quality evidence.
*Very mixed evidence.
High quality evidence - no serious risk of bias in studies.

Preventing needle stick (NSI) in healthcare setting
Ballout et al., 2016
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Prevention of musculoskeletal injury
Boocock et al., 2007

Generic workers.

C

C

D

C

C

Clemes et al., 2010

-

B

D

B

C

-

C

D

C

C

Study quality not examined.

Van Eerd et al., 2016

Individuals at risk of
musculoskeletal
disorders (through
their use of manual
handling.
Endoscopy
practitioners.
Workers.

B

A

D

B

B

Update of review. 4 studies of low quality removed, remaining studies
were medium (n= 14) and high (N=12) quality.

Screening
Cashman et al., 2009
Pidd and Roche 2014

Occupational drivers.
Varied occupations

D
D

C
C

D
D

C
C

C
C

Schaafsma et al. 2016

Job applicants.

C

D

C

C

C

Low quality.
Overall quality of most studies were weak. The review found no
randomised controlled trials, and other study designs utilised generally
suffered from serious methodological limitations including; lack of
randomisation and/or inclusion of matched comparison groups, low
response rates and/or small sample sizes, failure to control for
potentially confounding variables, and the use of aggregator ecological
data to examine the effect of testing on individual behaviour.
Inconsistent evidence with high risk of bias in studies. Low quality
evidence.

C

B

D

B

B

Study quality mixed. Low strength of evidence for studies.

C

B

D

B

B

Of the 36 included studies, 25 were rated as high study quality, and 11
were rated as low study quality.

C

B

D

B

B

Quality of studies were low to very low.

-

D

C

C

C

D

C

C

B

B

Inconsistencies found in definitions and measures. Data not collected
for each study on quality or risk of bias.
Review provided very low quality evidence.

Harvin, 2014;

Safe workplace environments
Feltner et al., 2016
Workers. Two main
sectors: manufacturing
and construction.
McCaughey et al., 2016
Healthcare providers
(nurses and nurses
aids).
Mischke et al., 2013
Companies or
individual workplaces.
Schwatka et al., 2016
Construction industry.
van der Molen et al., 2018

Construction workers.

Twelve studies rated low quality, 12 rated medium quality, and two
rated high. Studies reviewed were published 1999 to 2004.
Unable to access supplementary material, therefore study quality is
unclear.
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Farm interventions
Paediatric agricultural
injury
Agriculture workers

D

C

D

B

C

Low quality studies – only eight had been peer reviewed.

D

C

D

B

C

-

B

D

C

C

Rautiainen et al., 2008

Older agriculture
workers (55 or older)
Agricultural workers.

None of the studies attempted to blind its study participants. Studies
were affected by noncompliance, unclear randomization, and no
adequate adjustment for confounding factors.
Quality of studies was not reported.

C

C

B

B

B

Moderate/ low quality studies reviewed.

Economic review
Tompa et al 2009

-

C

B

D

B

B

Medium-high quality studies included. Many studies before and after
(control group needed).

Hartling et al. 2004
Lehtola et al. 2008

Nilsson 2016

Study details (Workplace)

Study

Included
studies;
methods of
syntheses
Preventing needle stick (NSI) in healthcare setting
Ballout et al.,
2016

Intervention

Use of safetyengineered
devices for
intravenous
and/or
phlebotomy
procedures in
healthcare
workers
(preventing
NSI).

22 studies (1
RCT, 21 nonrandom before
and after);
Qualitative
synthesis,
Pooled RR,
meta-analysis
(n=21)

Outcome
measures

NSI in
healthcare
workers, and
hep B and C,
and HIV
following NSI

Findings and conclusions

Note: results do not confirm intervention group RR compared to control.
Meta-analysis for IV safety device:
NSI per healthcare worker (n=4): RR 0.28
NSI per device or procedure (n=4): RR 0.34.
NSI per year (N=6): RR 0.28.
Meta-analysis for phlebotomy safety device:
NSI per healthcare worker (n=2): RR 0.57.
NSI per device or procedure (n=6): RR 0.52.
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Mischke et al.,
2014

Gloves, extra
gloves or
special types of
gloves for
preventing
percutaneous
exposure
injuries.

34 RCTs (6890
personoperations);
Studies with
enough data
were pooled.

Primary:
exposure to
fluids.
Secondary:
dexterity

Reddy et al.,
2017

Devices to
prevent
percutaneous
exposure
injuries caused
by needles
(safe
modifications of
blood collection
systems, IV
systems,
injection
systems,
multiple
devices, sharps
containers and
legislation on

24 studies-6
RCTs (1,838
patients, 2
cluster RCTS
(795 patients
and 73454
patient-days), 5
CBAs (22,000
patients), 11
ITS 13.8 data
points); Data
were pooled
(where
possible). 7
studies in metaanalysis.

Primary; Worker
exposure to
blood or body
fluids.
Secondary: use
of safety devices

Double gloves VS single (n=17):
Reduction in risk of glove perforation compared to single glove (Mod
quality-RR: 0.29) - 71% decrease.
Reduced risk of blood stains on the skin (RR 0.35).
N=2 (high bias) effect on NSI (RR 0.58).
Double gloves have a similar number of outer glove perforations as
single gloves: no loss of dexterity with double gloves (mod quality- RR
1.10).
Triple gloves VS double glove:
N=1: (low quality) triple glove further reduces risk of perforation (RR
0.03)- 97% reduction.
Other glove types:
1 fabric glove over 1 normal glove reduces perforations VS 2 normal
gloves (low-quality- RR 0.24).
Similar effect (mod quality) for use of 1 special material glove between 2
normal gloves.
No difference between thicker or thinner gloves.
Indicator system (n=2):
No reduction in total number of perforations during an operation.
Reduction in number of perforations per glove used (mod/ low quality).
Overall safe blood collection systems compared to regular systems (1 RCT, 2
ITS):
No significant effect on NSI: RR 0.20; non-significant decrease in blood
splashes: RR 0.14.
1 ITS: needle cap shield: non significant decrease in NSI
1 ITS: needle sheath: significant reduction in level of injury (effect size 6.88), not significant over time.
Safe blood collection systems
Blood gas syringe (2 ITS): No considerable effect on NSIs.
1 ITS: decreased NSIs immediately, ES: -6.9, -no further decrease after
initial period.
Safe Intravenous systems VS regular system
N= 4 (very low quality)- no effect of intervention.
4 RCT (mod quality) devices increased number of blood splashes when
safety system was engaged actively (RR 1.6)
2 RCTs (low quality) - passive systems = no effect on blood splashes.

National Injury Prevention Strategy Literature Review - Appendices

Page | 261

National Injury Prevention – Literature Review

-

the
implementation
of safe
devices).

Saarto, et al.,
2011

Blunt vs sharp
suture needles
for preventing
percutaneous
exposure
incidents.

10 studies
(RCTs and
cluster
randomised
trials, 2961
patients); Data
pooled (where
sufficient data).

Primary:
exposure to
contaminated
blood or body
fluids.
Secondary:
satisfaction with
or ease of use of
needles

9 reviews, 31
studies; Not
statedDescriptive.

Not stated

1 RCT (low quality) different safe active IV system decreased the
incidence of blood leakages.
Safe injection devices
N=3 (low quality)- safe injection devices did not affect NSI rate.
Multiple safe devices
N=3 (low quality): 1 study found multiple safe devices resulted in a
decrease in NSI, other 2 studies found no change
Safety containers
N=1: safety containers decreased NSI. N=2 evaluating same
intervention found inconsistent results.
Legislation
N= 2 (low/mod quality)
Legislation on the use of devices reduced the NSI rate.
Decrease in NSI rates trend over time.
Surgeons that use sharp needles (on average) have 1 glove perforation
in 3 operations.
Blunt Vs sharp needle (n=10): significant reduction of blunt needles in
reducing glove perforation compared to control (RR 0.46).
Blunt needle (n=5, 4 in meta-analysis): decreased risk of NSI (RR: 0.31).
More forced needed, but rated acceptable in 5/6 studies.
Surgeon satisfaction (n=2): 1 study- 20% of surgeons found sharp
needles easier to use. Other study found blunt needles easier to use,
however more force needed.

Prevention of musculoskeletal injury
Boocock et al.,
2007

Clemes et al.,
2010

Prevention and
management of
neck/ upper
extremity
musculoskeletal
conditions.

Effectiveness of
different

-

53 studies;
Descriptive in

Not stated in
main document

-

Mechanical exposure intervention (n=10):
Work environment/work station (modified lighting, office layout, software
application): 4 studies found positive outcomes.
Workstation equipment (keyboard, mouse design): 3 studies found
workers with existing conditions had positive outcomes.
Ergonomic equipment (chairs): (n=3): insufficient evidence-low quality
studies found positive health outcomes.
Production systems/ organisational culture (n=2)
2 studies did not find improvements (low quality studies)
Modifier interventions (n=19) (already grouped in previous sub groups)
Positive health outcomes in 3 studies examining exercise effects.
Nursing
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Harvin, 2014;

Van Eerd et al.,
2016

approaches to
training in
manual
handlingeducation
training,
strength &
flexibility
training,
improved
physical
capability of
worker.
Prevention of
musculoskeletal
injury in
endoscopy
practitioners.

Range of
workplace
interventions
(see findings) to
prevent
musculoskeletal
disorders.

-

main document.
Note
supplementary
document was
referred to but
could not be
accessed.

-

62 papers
included,
however study
separates into
prevalence, risk
and prevention.
Unclear how
many relate
specifically to
prevention; Not
stateddescriptive.
30 studies in
new review (4
low quality
studies
removed
leaving 26
included in
extraction). 9
RCTs, 12
clusterrandomised, 5
non-

Not stated

-

Prevention of
injury

-

Education based training in safe patient handling: Limited evidence for
effectiveness (both in nursing school and workplace settings).
Strength and flexibility training: Shows promise.
Ergonomic training interventions: (including risk assessment and
redesign of equipment and tasks), some effectiveness in reducing injury.
Other industries:
Limited evidence on effectiveness of manual handling for industries
outside healthcare.
Consistent with healthcare based studies, principles taught in training are
not implemented in workplace.
Improved physical capabilities of worker: some evidence of effectiveness.
Exercise: (n=14): some evidence of effectiveness, however studies were
short-term with small sample sizes.
Low compliance of ergonomic practices.
Areas of focus include, monitor height, cushioned mats, athletic shoes,
taking breaks, split lead aprons and room design such as ensuring wires
do not create trip hazards.
Other areas include, using multiple staff to move heavy patients,
widening doorways to accommodate beds, non-slip floor mats.
Some evidence for exercise to prevent neck pain.
Technology: ‘motor-driven’ and computer assisted scopes may decrease
muscular strain.

Strong level of evidence (positive): Resistance training (n=7)
Moderate (positive): Stretching exercise programs (n=6); Vibration
feedback on static mouse use (n=3); Forearm support at work station
(n=3).
Moderate (no effect):Job stress management training (n=2); Biofeedback
training (n=5); Workstation adjustment alone (n=5).
Limited (positive): Aerobic exercise programs (n=3); Alternative keyboard
(n=1); Trackball pointing device (n=1);
Rest breaks (n=5): Postural exercise programs (n=1); Specialised
exercise program (n=1); Curved seat plan (non-office) (n=1);
Lighter/wider dental tools (n=1); Neuromuscular exercise (non-office)
(n=1).
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-

randomised. 35
studies from
previous review
combined for
61 studies in
total; Grouped
into intervention
category
according to
level of
evidence.
Screening
Cashman et al.,
2009

Pidd and
Roche 2014

Schaafsma et
al., 2016

-

Screening for
alcohol and
drugs to
prevent injury
or work-related
effects
(sickness,
absence
related to
injury) in
occupational
drivers.
Workplace drug
testing as a
policy strategy
to improve
workplace
safety and
deter drug use.

2 interrupted
time studies;
Not possible for
pooling of
results. Results
presented for
each study.

Injury rate per
100 000
employee hours;
rate of fatal
accidents per
100 million
vehicle miles.

-

23 studies;
descriptive.

Not stated.

-

Pre‐
employment
examinations
for preventing

11 studies (2
RCTs, 7 CBA, 2
ITS), 9984
participants;

-

-

Occupational
disease and
(musculoskeletal
injuries), sick

-

Limited (no effect): Work redesign to minimise shoulder load (non-office)
(n=4); Joystick pointing device (n=1); Neck school program (n=1);
individualised exercise program (n=1).
Mixed: Ergonomics training + workstation (n=8); Low intensity
participatory ergonomics programs (n=4); CBT (n=2); Ergonomic training
(n=2).
Insufficient evidence: Rest breaks + exercise (n=1); Alternative keyboard
(n=1); Individual interventions (N=1); Patient handling program (n=1);
OHS training (n=1).

Study 1 (workforce peer-focused substance abuse program and early
intervention):
Mandatory random and for cause screening was associated with
immediate decrease in level of injury but was not sustained over follow
up.
Drug and alcohol interventions may be cost effective.
Study 2 (federal random drug testing on fatal truck accidents):
No immediate effect on testing.
Improvement on downward trend on injury rate and rate of fatal
accidents.

All studies in the USA
6/23 studies – efficacy of testing in deterring drug use
17/23 efficacy of testing in reducing occupational injury
11/17 studies reported drug testing was associated with a reduction in
accidents, 3 reported no association and three reported mixed results
Many studies that reported a significant effect failed to report the effect
size, making it difficult to determine if the observed results were of
practical importance. Moreover, where an effect size was provided it was
often in relative rather than absolute terms.
Pre-employment process as a whole
General pre-employment examination VS no examination
Days of sick leave (n=1): no significant difference in sick leave during 12
month follow up (low quality).
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injury, disease
and sick leave.

Measures of
treatment
effects were
calculated
using odds
ratios or mean
differences.

leave, fitness for
duties, medical
visits (proxies).

-

Fitness for work, health related problems (n=1): Army personnel in
examination were more likely to be fit for work compared to no
examination (low quality).
Job specific pre-employment exam VS none
Musculoskeletal injury (n=1): nursing personnel- exam significant
reduced number of injury compared to no exam (low quality).
Job specific pre employment exam VS general exam
Days of sick leave (n= 1): specific screening reduced number of sick days
(mean difference 36 days over 2 years- low quality).
Musculoskeletal injury (n=4): No consistent findings
Incidence of occupational asthma (n=1): significant immediate and long
term affects on occupational asthma (low quality).
Effectiveness of recommendations following pre-employment
examination
Fitness training for unfit applicants
Musculoskeletal injury (n=1): No difference in injury rates for army
recruits (low quality).
Work accommodations VS no need for work accommodations
Workplace injury/illness (n=1): work restrictions following exam had
similar rates to those who did not need work accommodations (low
quality).

Safe workplace environments
Feltner et al.,
2016

McCaughey et
al., 2016

Total Worker
Health (TWH)
programnational
program (US)
to integrate
injury and
illness
prevention with
work safety and
health hazard
actions.
Key
antecedents to

24 studies (33
publications),
12 RCTs;
Evidence
graded as high,
moderate, low
or insufficient.

36 studies
included in

Addressing
occupational
hazards or
promoting
overall healthquality of life,
work-related
stress,
musculoskeletal
symptoms.

Healthcare
employee injury

-

-

Self- reported smoking cessation (7 day post).
Increase in fruit and veg consumption.
Decrease in sedentary work behaviour.
Characteristics of effective interventions:
Worker participation in development, design and implementation of
program (including the formation of joint worker-management advisory
committees).
Programs tailored to cultural or social aspects of population.
Multicomponent that reinforced health/safety messaged through multiple
levels of influence or methods of delivery over time.
* No study assessed workplace injury or illness.

-

Organisation of work (n=13):

-

National Injury Prevention Strategy Literature Review - Appendices

Page | 265

National Injury Prevention – Literature Review

health care
provider injury.

-

review (18
report on
musculoskeletal
injury, 2
psychological
injury, 3 needle
stick injury, 3
workplace
violence);
Papers coded
into four
categories.

-

Mischke et al.,
2013

Schwatka,
Hecker, &
Goldenhar,
2016

Effects of OH &
S regulation
enforcement
tools:
Inspections and
audits,
Warnings or
orders,
Citations or
monetary
penalties,
prosecution,
closure of the
firm (temporary/
permanent).
Broader paper
is about
defining and
measuring
safety climate.

23 studies (2
RCTs, 2 CBAs,
1 ITS, 12 panel
studies and 6
qualitative
studies); Risk
ratio used as
measure of
treatment
effect.

Exposure to
health or safety
hazards or
injury/ disease
rate.

56 studies in
total- 37 area of
focus (study
type not

Relationship
between safety
climate and
safety and
health

-

-

Facility type: working in a nursing home, orthopaedic unit or intensive
care unit increased risk of workplace injury.
Shift work linked to injury risk (fewer staff= increased care demands).
Care provider role: nurse aids had higher injury than registered nurses.
Patient characteristics: gender, physical/mental capabilities,
cooperativeness and combativeness affected risk of injury.
Job characteristics:
Most prevalent antecedents include workplace climate (safety and
overarching) and degree of job demands (psychological and physical).
Safety program and training (n=11):
Workplace safety training most prevalent component of programsdecrease injury risk. .
Individual characteristics (n=17):
Influential factors included, age (conflicting findings on whether older
employees more likely to have injury), experience (less experience was
linked to more injury), burnout and exhaustion were linked to higher injury
rates, lower job satisfaction was linked to more risk of injury.
Inspection VS no intervention for preventing disease & injury – long term
effects of enforcement tools:
Fatal & non-fatal injury in short term (RCT): RR= 1.04.
Fatal & non-fatal injury in medium follow up (1 CBA): RR = 0.87.
Fatal & non-fatal injury in long follow up (1 RCT- 48 months): RR= 0.77.
Fatal & non-fatal crashes (1 ITS-level- 36 month follow up): 2.42
Standard Deviation lower (2.88-1.96 lower).
Fatal & non-fatal crashes (1 ITS-slope- 36 month follow up): 0.89
Standard Deviation lower (0.98-0.8 lower).

Degree that organisational/worker/ supervisor characteristics act as
antecedents to safety climate perception:
Organisations that value human relations and/or goal attainment had
more positive safety climate.
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van der Molen
et al., 2018

Section specific
to the
relationship
between safety
climate and
safety
performance or
other variables

stated);
Descriptive.

Interventions to
prevent injury:
regulation,
education,
information,
persuasive,
facilitative,
multifaceted.

17 studies (14
ITS, 3 CBA);
Pooled results
(meta-analysis
where
possible).

performance, or
application of a
safety climate
survey to
measure the
effectiveness of
an intervention
to improve
safety climate.
Primary:
effectiveness of
interventions on
rate of fatal and
non-fatal injury.
Secondary:
number lost
working days,
behaviour
change.

-

-

-

-

Self-reported worker safety behaviour was significant positively
associated with safety climate score. 1 study suggests better reporting
practices at job sites with positive safety climate (risk of bias may be
high).
3 studies examined safety climate intervention. 1 study found attention to
safety domain increased (no other increase, 1 study no difference, final
study found positive trend for safety climate scores and negative trend
from injury.
Compulsory interventions:
Initial effect (ES: 0.33; 95% CI 2.08 - 1.41).
Inconsistent results (n=9) on sustained effect (ES 0.03, 95% CI 0.300.24 for fatal and non-fatal.
Inspections: (n=1) effect on non-fatal injury (ES 0.07, 95% CI 2.83 to
2.9).
Educational interventions
Safety training interventions (n=2): no significant decrease in injury.
Informational interventions (n=0 on information alone).
Persuasive interventions (n=0 on persuasive alone- e.g. peer feedback
on workplace).
Facilitative interventions
Monetary subsidies (n=1): decrease in injury from falls (RR: 0.93, 95%
CI 0.30-2.91, from RR 3.89 at baseline).
Multifaceted interventions:
Safety campaign intervention (n=2) initial (ES1.82; 95% CI 2.90-0.74)
and sustained (ES 1.30; 95% CI 1.79-0.81) decrease in injuries- at
company level (n=1) but not at regional level (n=1).
A multifaceted drug-free workplace programme: (n=1) injury reduction
within company in 1 year follow up of 7.6 per 100 person-years (95% CI
11.2-4.0) and in subsequent years (2.0 per 100 person-years, 95% CI
3.5-0.5).
Introducing occupational health services (n=1): no decrease observed.

Farm interventions
Hartling et al.
2004

School based
interventions,
community and

20 studies (2
RCT, 5
controlled trials,

Knowledge
acquisition,
change in

-

School based intervention: positive results on short term knowledge gain
or changes in attitude to farm safety. Active, hands on participation had
more impact compared to passive activities.
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farm based
interventions

Lehtola et al.
2008

Interventions to
prevent
occupational
injuries among
workers.

4 cohort, 1
quasi
experimental, 8
before/after);
Qualitative.
Meta-analysis
not conducted
due to variance
in intervention,
study
population and
outcome
8 studies (5
RCTs, 3 ITS);
meta-analysis
(RCT) and re
analysed ITS.

attitude or
behaviour, farm
hazards.

-

Community and farm based interventions: One study showed increase on
farm health and safety knowledge following theatre intervention. Farm
safety camps were shown to increase short term safety knowledge- one
study also showed knowledge maintained after 1 year. Community based
tractor knowledge intervention corresponded to decrease in fatalities and
sale of rollover protection increased. Inconsistent results seen for specific
tractor training programs – little difference in behaviour 1 year after
training but increased parental safety knowledge. Mixed results for youth
programs, self-auditing group programs showed best results.

Injury rates,
death rates.

-

Limited evidence that educational interventions are effective in
decreasing injury rates among agricultural workers.
3 RCTS aimed at reducing injuries among adults found no evidence of an
effect on injuries (RR 1.0).
2 RCTs aimed at reducing injuries among children and adolescents did
not show a significant effect (RR 1.2).
1 ITS found at incentives have an immediate injury-reducing effect (effect
size -2.68).
1 ITS, evidence that an Endosulfan ban had a progressive effect on the
reduction of fatal injury (poisoning).
New tractor measures: Legislation requiring rollover protective structures
or safety cabins on new tractors- significant immediate and progressive
increase in all injuries (-0.90), and immediate and progressive decrease
in fatal injuries with (-0.93).
Studies did not report significant injury decrease among older agricultural
workers following the interventions.
Limited intervention studies focusing on injury prevention among older
workers in agriculture.
Older workers, compared with younger age groups, were less likely to
participate voluntarily in health and safety intervention programmes; be
aware of safety practices in their tasks; and use safety equipment.
Known programs in this field, there is a need for programs to evaluate
and report on findings.

-

Nilsson 2016

Intervention in
injury
preventions; to
increase
knowledge in
health and
safety tasks
and practice;
and to increase
the use of
safety

3 studies;
descriptive.

Not stated.

-
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Rautiainen et
al., 2008

equipment in
work
Education,
financial
incentives,
legislation/
regulation.

Economic review
Tompa et al.,
Synthesis of
2009
financial merits
of OH&S
interventions.

8 studies (3
RCT, 2 cluster
RCT 3 ITS);
Results were
pooled and
meta-analysis
was conducted
where possible.

Primary:
measurement of
fatal/non-fatal
injury.

Educational interventions (n=5):
No evidence to support education alone in reducing injury.
Legislation banning Endosulfan pesticide (n=1):
Progressive effect of reducing injury (poisoning and deaths), however
study showed immediate positive effect (increase in injury) which
progressively reduced.
Legislation reducing technical measures on tractors (n=3):
New tractors: Rollover protective structures and safety cabins showed
decrease in fatal injury over time.
All tractors: immediate and over time trend of increase for all injury and
fatal injury.

67 studies with
economic
analysis;
Qualitative
approach by
industry and
type of
intervention.

-

-

Administrative and support services sector:
Ergonomic and musculoskeletal injury (n=8): moderate evidence that
these interventions have financial merit.
Healthcare sector:
Occupational disease prevention (n= 5): moderate to limited evidence
that these interventions have financial merit.
Ergonomic and musculoskeletal injury (n=11): interventions have
financial merit.
Manufacturing and warehousing sector:
Ergonomic and musculoskeletal injury (n=9): strong evidence
interventions have financial merit.
Multifaceted interventions (n=4): limited to mixed findings.
Disability management interventions:
Multifaceted interventions (n=5): strong evidence interventions have
financial merit.
Transportation sector:
Ergonomic and musculoskeletal injury (n=3): moderate evidence
interventions have financial merit.

AMSTAR (Workplace)

National Injury Prevention Strategy Literature Review - Appendices

Page | 269

National Injury Prevention – Literature Review

1.
'a priori'
design
provided

2. Duplicate
study
selection
and data
extraction

3.
Comprehen
sive
literature
search
performed

4. Status of
publication
used as an
inclusion
criterion

5. List of
studies
(included
and
excluded)
provided

6.
Characterist
ics of the
included
studies
provided

7. Scientific
quality of
included
studies
assessed
and
documented

8. Scientific
quality of
studies used
appropriately
in
conclusions

9. Methods
used to
combine the
findings of
studies
appropriate

10.
Likelihood
of
publication
bias
assessed

11. Conflict
of interest
included
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al., 2016
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2009
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