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This, and the next, issue of Hazard is focused on child falls as this is the largest and most persistent cause of injury to children
in Victoria. In this edition we provide an overview of all fall injury and then focus on playground equipment falls.

Preventing serious fall injury in children
(1): Overview and playground equipment
Erin Cassell and Angela Clapperton

Summary
All injury
• Over the 3-year period 2010/11 to 2012/13
there were 109,294 hospital-treated child
fall injury cases in Victoria: 17,534 hospital
admissions and 91,760 ED presentations
(non-admissions).  On average there were
~6,000 hospital admissions and ~31,000
ED presentations per year.
• The frequency and rate of child fall injury
hospital admissions in 0-14 year olds
increased significantly over the 14-year
period 1998/99-2011/12 (by 29% and
21% respectively).   The frequency and
rate of child fall injury ED presentations
also increased significantly over the 8-year
period 2004/05-2011/12 (by 26% and 19%
respectively).    
• Males were over-represented overall (56%)
and especially among hospital admissions
(61%).
• There was a fairly even spread of hospitaltreated injury cases across the three 5-year
age groups (0-4, 5-9, 10-14).

• The upper extremity (45%); head/face/neck
(34%); and the lower extremity (17%) were
the most frequently injured body regions.
Bone fracture (33%), dislocation, sprain,
strain (22%) and open wound (18%) were
the three most common injury types.
• Fall injuries were more likely to occur in
the home (at least 41% of all cases) than
in other locations commonly frequented by
children: schools, kindergartens, child care
and other public buildings (20%) and areas
for sport and leisure (7%).
Serious injury: hospital admissions
• The major mechanisms of fall injury
admissions were: falls from playground
equipment (26%); falls on same level
from slipping, tripping and stumbling
(11%); falls involving beds, chairs and
other furniture (11%); and fall involving
ice skates, skis, rollerskates, skateboards,
scooters and other pedestrian conveyances
(10%).
• Hospital admissions for child falls
accounted for 25,069 hospital bed days in
all (~8,300 bed days per year).   Hospital
care for admissions cost $55.9 million in
total ($18.6 million per year).  
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Priority issues: playground equipment
falls, furniture related falls and skateboard
and scooter falls
Three issues have been selected for special
focus in this edition of Hazard because of the
major contribution they make to serious fall
injury, and their preventability: (1) playground
equipment fall injury (26% of fall injury
hospital admissions), excluding trampoline
injury from the discussion as it was the focus
of a recent Hazard (Issue 75, Autumn 2013);
(2) furniture-related fall injury: chairs, beds,
tables and other furniture (11%); and (3) fall
injury involving ice skates, skis, roller skates,
skateboards and scooters (10%) concentrating
on the two largest problems, fall injuries
related to skateboards and scooters.  
 his edition of Hazard provides an overview
T
of all fall injury and a detailed examination
of the first of the three priority issues —
playground equipment fall injury.   The next
edition of Hazard will focus on furniturerelated fall injury and fall injury involving
skateboards and scooters.
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Summary of hospital-‐treated fall injury in children aged 0-14 years, Victoria

ALL FALLS
Hospital admissions
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1. FALL INJURY IN
CHILDREN AGED
0-14 YEARS

Figure 1

Yearly trend in child injury hospital admission rates by major cause
of injury, Victoria 1998/99 to 2011/12

Falls are the most significant cause of injury
in Victorian children aged 0-14.   Each year
in Victoria approximately 6,000 children are
hospitalised and close to 32,000 children are
treated in the Emergency Department for
injuries caused by falls.   An unknown number
of children are treated for fall injury by GPs,
other health professionals, first aiders at sports
and recreation venues and their parents/
carers.  Falls and hit/struck/crush are the only
major causes of child injury where hospital
admission rates have increased over the past
14 years (Figure 1), signalling an urgent need
for action in child fall injury prevention.
Unintentional (accidental) child fall injury
data from hospital datasets were last analysed
in Hazard Edition 44 published in September
2000, although later editions have provided
data and information on child falls in specific
settings and on some of the major causes
of falls: falls in the home encompassing
falls related to surfaces, furniture and play
equipment (Hazard 65, 2007); playground
equipment fall injury in all settings (Hazard
65, 2007); falls in snow and ice sports – skiing,
snowboarding and tobogganing (Hazard
66, 2007); and falls from trampolines and
bunk beds (Hazard 75, 2013).  It is therefore
timely to re-visit this issue and to review the
research evidence base that guides prevention
measures.
In the first section of this report we provide
an overview of the frequency and pattern
for hospital-treated fall injury in children by
analysing the latest three years of data (2010/11
to 2012/13) extracted from the Victorian
Admitted Episodes Dataset (VAED) and
the Victorian Emergency Minimum Dataset
(VEMD).  The analysis of the mechanisms of
injury and length of hospital stay is restricted
to hospital admissions.   We also investigate
the yearly trend in the frequency and rate of
fall injury hospital admissions and Emergency
Department (ED) presentations over the 14
years from 1998/99 to 2011/12, overall and by
age group and major causes of fall injury.  
 he second section of this report will focus
T
on the first of three major causes of serious
fall injury and includes recommendations
for prevention based on research evidence
to date.   For the purposes of this study the
term serious fall injury includes cases that
required hospital admission, and excludes

Source: VAED (hospital admissions), admissions data includes same day admissions

cases that were treated and discharged
from the emergency department.   The focus
issue covered in this edition is playground
equipment fall injury (26% of fall injury
hospital admissions), excluding trampoline
injury from the discussion as that topic was
covered in a recent Hazard. The other two
issues: furniture-related fall injury (11%); and
fall injury involving skateboards and scooters,
will be covered in the next edition of Hazard.
Data extraction and analysis methods for all
sections are described in Box 1.

Overview: frequency
and pattern of
hospital-treated fall
injury
Falls are the leading cause of hospital-treated
injury in children aged 0-14 years, accounting for
44% of child injury hospitalisations and 38% of
child injury ED presentations (non-admissions)
over the 3-year period 2010/11 to 2012/13.  
The frequency and pattern of hospital-treated
fall injury over this period are summarised in
Table 1:
• In total, there were 109,294 hospitaltreated fall injury cases: 17,534 hospital
admissions and 91,760 ED presentations
(non-admissions),
an
average
of

VICTORIAN INJURY SURVEILLANCE UNIT

approximately 6000 admissions
30,500 ED presentations per year.   

and

• Males were over-represented in fall injury
cases (56%).
• There was a fairly even spread of hospitaltreated injury cases over the 3 age groups
(0-4, 5-9, 10-14).
• The most frequently injured body regions
were the upper extremity (45% of all cases
and 53% of admissions); the head/face/
neck (34% of all cases); and the lower
extremity (17% of all cases).
• Bone fracture was the most common injury,
accounting for one-third of admissions.  
The other common injury types were
dislocation, sprain, strain (22%) and open
wound (18%).
• The home was the setting where most
hospital-treated fall injuries occurred
(41%), followed by schools, public
buildings and administrative areas (20%)
and areas for sports and recreation (7%).  
In 15% of all cases (41% of admissions)
the location of injury was not specified.
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Table 1

Table 2 shows the causes (mechanisms),
length of hospital stay and direct hospital costs
for hospital admissions only

Overview of unintentional fall injury in children 0-14 years by sex,
age, body region injured, nature of injury and place of occurrence
(location) of injury, Victoria 2010/11 to 2012/13 (3 years)

Hospital admissions
n

%

Year
2010/11
2011/12
2012/13 (1)
All years

6,062
6,566
4,906
17,534

Sex
Male
Female

ED presentations
(non-admissions)
n

%

34.6
37.4
28.0
100.0

28,557
31,254
31,949
91,760

10,650
6,884

60.7
39.3

Age group
0-4
5-9
10-14

5,495
6,763
5,276

Body region injured
Head/face/neck
Trunk
Upper extremity
Lower extremity
Multiple body regions
Unspecified

The major mechanisms of fall injury hospital admissions were: falls from playground equipment (26%); falls on same
level from slipping/tripping and stumbling (11%); falls involving bed, chair and
other furniture (11%); and fall involving
ice skates, skis, rollerskates, skateboards,
scooters and other pedestrian conveyances
(10%).

•

Fall injury hospital admissions accounted
for 25,069 hospital bed days.  Most (85%)
of patients had hospital stays of less than
2 days (n=14,876) and a further 15%
(n=2,589) stayed 2-7 days. The length of
stay of 69 patients was from 8 to 30 days
or more.   The most common diagnoses
for these patients were:  fracture of femur
(n=13, 19%), intracranial injury (n=9,
13%), superficial injury of head (n=6,
9%), fracture of lower leg, including ankle
(n=5, 7%) and open wound of lower leg
(n=4, 6%).

•

The cost of hospital care for admissions
was $55,897,481 (mean cost: $2,908;
range $194 - $132,266).  

All hospital-treated
injury cases
n

%

31.1
34.1
34.8
100.0

34,619
37,820
36,855
109,294

31.7
34.6
33.7
100.0

50,563
41,197

55.1
44.9

61,213
48,081

56.0
44.0

31.3
38.6
30.1

32,082
28,070
31,608

35.0
30.6
34.4

37,577
34,833
36,884

34.4
31.9
33.7

5,836
361
9,357
1,796
*
182

33.3
2.1
53.4
10.2
*
1.0

31,790
1,780
39,608
16,615
973
994

34.6
1.9
43.2
18.1
1.1
1.1

37,626
2,141
48,965
18,411
975
1,176

34.4
2.0
44.8
16.8
0.9
1.1

Nature of injury
Fracture
Open wound
Intracranial injury
Superficial injury
Dislocation, sprain & strain
Injury to muscle & tendon
Injury to internal organs
Injury to nerves & spinal cord
Injury to blood vessels
Other and unspecified

10,578
3,210
830
480
440
95
50
36
22
1,793

60.3
18.3
4.7
2.7
2.5
0.5
0.3
0.2
0.1
10.2

25,722
16,067
3,301
11,823
23,430
2,877
204
26
120
8,190

28.0
17.5
3.6
12.9
25.5
3.1
0.2
0.0
0.1
8.9

36,300
19,277
4,131
12,303
23,870
2,972
254
62
142
9,983

33.2
17.6
3.8
11.3
21.8
2.7
0.2
0.1
0.1
9.1

Location
School, public buildings
Home
Sports & athletic areas
Trade & service areas
Road, street & highway
Farm
Residential Institution
Industrial & construction areas
Other specified places
Unspecified places

3,905
3,737
1,371
248
196
17
10
6
892
7,152

22.3
21.3
7.8
1.4
1.1
0.1
0.1
0.0
5.1
40.8

17,586
40,742
6,658
651
2,747
284
96
40
13,743
9,213

19.2
44.4
7.3
0.7
3.0
0.3
0.1
0.0
15.0
10.0

21,491
44,479
8,029
899
2,943
301
106
46
14,635
16,365

19.7
40.7
7.3
0.8
2.7
0.3
0.1
0.0
13.4
15.0

Source: VAED (hospital admissions), VEMD (Hospital ED presentations, non-admissions)
Note (1): In July 2012 the Victorian Hospital Admission Policy changed significantly so that
episodes of care delivered entirely within a designated emergency department or urgent care
centre could no longer be categorised as an admission regardless of the amount of time spent
in the hospital. This has had the effect of reducing the number of admissions recorded on the
VAED for the 2012/13 financial year. However, no change to the injury pattern was observed
so 2012/13 was not excluded from the detailed analysis.
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•

Yearly trend in child
fall injury cases
Hospital admissions
There was an upward trend in the frequency
and rate of child fall injury hospital admissions overall and in all 5-year age groups over
the 14-year period 1998/99 to 2011/12 (Figures 2 & 3).  The latest available year of data
(2012/13) has been excluded as the definition
of a hospital admission changed in that year,
foreshadowing a trend break.
Trend in frequency
The frequency of child fall injury hospital admissions increased significantly from 4,863
in 1998/99 to 6,566 in 2011/12, representing an estimated annual change of 1.8% and
an overall increase of 29% (95% CI 22% to
36%) (Figure 2).  Significant increases in admissions were seen over the 14-year period
in all age groups, with the largest increase in
0-4 year olds (49%, 95% CI 37% to 59%), followed by 10-14 year olds (34%, 95% CI 26%
to 41%) then 5-9 year olds (13%, 95% CI 5%
to 22%) (Figure 2).
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Table 2

Trend in frequency

Mechanisms and length of hospital stay for fall injury hospital
admissions in children aged 0-14, Victoria 2010/11 to 2012-14 (3
years) (n=17,534)

Hospital admissions for fall injury

n

%

*
1,957
1,739
724
675
340
673
248
9
1,919
4,472
422
58
*
460
322
19
59
1,038
1,771
2,360

*
11.2
9.9
4.1
3.8
1.9
3.8
1.4
0.1
10.9
25.5
2.4
0.3
*
2.6
1.8
0.1
0.3
5.9
10.1
13.5

Length of hospital stay
< 2 days
2-7 days
8-30 days
31+ days

14,876
2,589
62
7

84.8
14.8
0.4
0.0

Total hospital bed days
Length of stay - mean
Length of stay – range

25,069 days
1.3 days
1 day- 67 days

Mechanism of injury
Same level involving ice and snow
Same level from slipping, tripping, stumbling
Involving iceskates, skis, rollerskates, skateboards, scooters & other pedestrian conveyances
Scooters
Skateboards
All other and unspecified pedestrian conveyances
On same level-collision with pushing by another person
While being carried or supported by other persons
Involving wheelchair
Involving bed, chair and other furniture
Involving playground equipment
On and from stairs and steps
On and from ladder
On and from scaffolding
From, out of or through building or structure
From tree
From cliff
Diving or jumping into water - other injury not drowning
Other fall from one level to another
Other fall on same level
Unspecified fall

Direct hospital costs
Total direct hospital costs
Direct hospital costs – mean
Direct hospital costs – range

$55,897,481
$2,908
$194 - $132,266

Source: VAED (hospital admissions), admissions data includes same day admissions

Trend in rate
The child fall injury hospital admission rate also increased significantly from
511.5/100,000 in 1998/99 to 650.3/100,000
in 2011/12, representing an estimated annual
change of 1.4% and an overall increase of
21% (95% CI 15% to 28%) (Figure 3).  Significant upward trends in admission rates were
observed in all age groups, with increases of
28% (95% CI 19% to 37%) among 0-4 year
olds and 28% (95% CI 20% to 36%) among
10-14 year olds, compared with 14% (95% CI
6% to 21%) among 5-9 year olds (Figure 3).

ED presentations (nonadmissions)
Complete data are only available from fiscal
year 2004/05 for ED presentations because not
all of the major hospitals were contributing
injury ED data before that year.  In this shorter
8-year period there appears to be an upward
trend in both the frequency and rate of ED
presentations for fall injury (Figures 4 & 5).
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The frequency of child fall injury ED
presentations in 0-14 year olds increased
significantly from 24,315 in 2004/05 to 31,254
in 2011/12, representing an estimated annual
change of 2.9% and an overall increase of 26%
(95% CI 15% to 36%) (Figure 4).  Significant
increases in ED presentations were seen over
the 8-year period in all age groups, with the
largest increase in 0-4 year olds (32%, 95%
CI 21% to 43%), followed by 10-14 year olds
(26%, 95% CI 12% to 40%) then 5-9 year olds
(18%, 95% CI 9% to 27%) (Figure 4).
Trend in rate
The child fall injury ED presentation rate also
increased significantly from 2,515.4/100,000
in 2004/05 to 3,095.3/100,000 in 2011/12,
representing an estimated annual change of
2.2% and an overall increase of 19% (95% CI
10% to 29%) (Figure 5).  Significant upward
trends in ED presentation rates were observed
in all age groups, with increases of 30% (95%
CI 16% to 43%) among 10-14 year olds,
compared with 16% (95% CI 8% to 24%)
among 5-9 year olds and 12% (95% CI 2% to
22%) among 0-4 year olds (Figure 5).

Causes of serious
fall injury
(hospitalisations)
There is age variability in child injury
hospitalisations for falls (Table 3).   Hospital
admissions for falls in children aged less
than one mostly involve furniture (40%) and
falls while being carried or supported by
other persons (24%).   Although furniturerelated falls are also the most prominent
cause of admission for falls in children aged
between 1 and 4 years (23%), falls involving
play equipment (18%) and from slipping,
tripping and stumbling (12%) are substantial
problems.  In 5-9 year olds the most frequent
cause of falls admissions by far is playground
equipment falls   (43%), followed by same
level falls from slipping and tripping (10%).  
In the oldest age group (10-14 year olds)
falls involving ice skates, skis, rollerskates,
skateboards and scooters are the leading cause
of admissions (20%), followed by same level
tripping, slipping, stumbling (14%) and falls
from playground equipment (13%, mostly
trampolines).   
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Figure 2

Yearly trend in the frequency of child fall injury hospital admissions
by age groups, Victoria 1998/99 to 2011/12

Source: VAED (hospital admissions), admissions data includes same day admissions

Figure 3

Yearly trend in child fall injury hospital admission rates by age
group, Victoria 1998/99 to 2011/12

Risk factors for fall injury
Systematic reviews

Mechanisms of fall injury hospital admissions among children
aged 0-14, Victoria 2010/11 to 2012-14 (3 years)

Mechanism
Same level involving ice and snow
Same level from slipping, tripping, stumbling
Involving iceskates, skis, rollerskates, skateboards,
scooters & other pedestrian conveyances
On same level-collision with pushing by another
person
While being carried or supported by other persons
Involving wheelchair
Involving bed, chair and other furniture
Involving playground equipment
On and from stairs and steps
On and from ladder
On and from scaffolding
From, out of or through building or structure
From tree
From cliff
Diving or jumping into water - other injury not
drowning
Other fall from one level to another
Other fall on same level
Unspecified fall
ALL

Less than 1
year
n
%
0
0.0
14
2.5

Age group
1-4 years
5-9 years
n
0
568

%
0.0
11.5

n
*
654

10-14 years
%
*
9.7

n
5
721

%
0.1
13.7

39

6.9

192

3.9

464

6.9

1,044

19.8

*
134
0
225
*
10
0
0
*
0
0

*
23.8
0.0
40.0
*
1.8
0.0
0.0
*
0.0
0.0

42
59
*
1,152
871
219
23
0
118
19
*

0.9
1.2
*
23.4
17.7
4.4
0.5
0.0
2.4
0.4
*

149
31
*
423
2,926
96
24
*
198
184
7

2.2
0.5
*
6.3
43.3
1.4
0.4
*
2.9
2.7
0.1

480
24
6
119
674
97
11
0
143
119
9

9.1
0.5
0.1
2.3
12.8
1.8
0.2
0.0
2.7
2.3
0.2

0
76
37
24
563

0.0
13.5
6.6
4.3
100.0

8
334
501
822
4,932

0.2
6.8
10.2
16.7
100.0

14
380
488
720
6,763

0.2
5.6
7.2
10.6
100.0

37
248
745
794
5,276

0.7
4.7
14.1
15.0
100.0

Source: VAED (hospital admissions), admissions data includes same day admissions
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Falls are the leading cause of child injury
admissions and Emergency Department
presentations (non-admissions) in Victoria and
Australia, yet this health issue is neglected here
and in other developed countries such as the
US, Canada and European Union countries,
where fall injuries are also a prominent child
health problem.   Morrongiello & Kiriakou
(2004) studied mothers’ home safety practices
for preventing six types of injuries (burns,
poisoning, drowning, cuts, strangulation/
suffocation/choking, and falls).   They found
that although mothers’ rated children’s
vulnerability to falls as higher than that for all
other types of injuries, they rated falls as less
severe than other injuries (all p<.05) and also
rated the social-norm pressures to prevent falls
as significantly lower than those to prevent all
other injuries (all p<.05).   
Anecdotally, the prevailing societal view
about child falls and resultant broken bones
appears to be that they are a ‘natural’ part of
growing up and prevention efforts are derided
as “wrapping kids in cotton wool/bubble
wrap”.   These oft expressed attitudes do not
reflect the significance of the problem in
terms of the physical, emotional and financial
consequences of serious fall injuries.   Our
literature search found a relatively high number
of studies describing the size and nature of
the problem both here and in comparable
countries, but few reports of analytical studies
to determine risk and protective factors to
guide prevention efforts, and few evaluated
interventions.

Source: VAED (hospital admissions), admissions data includes same day admissions

Table 3

Discussion

A systematic review of risk factors for fall
related injuries in children aged 0-6 found few
controlled studies (Khambalia et al., 2006).  
The review covered the research literature
from 1996 to 2005.  After an initial cull, only
14 of the 336 articles retrieved in full met the
study inclusion criteria of having a control
group of non-injured children to compare
to the cases of injured children.  The quality
of the included studies varied.   The authors
identified a small number of established risk
factors for the incidence or severity of injuries
due to falls.   The demographic risk factors
included: age and sex [infant boys for all fall
injury (one study); children aged <6 for bunk
bed falls (one study)]; socioeconomic status
[low SES for bunk bed falls among fallers
in newer beds that fell on uncarpeted floors
(one study)]; and living in old stock rental
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Figure 4

Yearly trend in the frequency of child fall injury ED presentations by
age group, Victoria 2004/05 to 2011/12

Source: VEMD (hospital ED presentations, non-admissions only)

Figure 5

Yearly trend in the rate of child fall injury ED presentations by age
group, Victoria 2004/05 to 2011/12

accommodation and living in a community
with a high concentration of populations of
ethnic minorities [for all fall injury in children
aged 0-6 (one study)].  
The identified modifiable risk factors for
fall injury included: (1) fall height [<5 feet
(1.52m) not related to multiple and visceral
injuries in children (one study) and being
dropped by a caretaker compared with rolling
off a bed or furniture for severe injury (one
study)]; (2) use of walkers [increased risk of
stairway fall injury (one study) and lowering
of age at which a stairway fall occurs (one
study)]; (3) height of equipment and nature
of undersurfacing [for playground fall injuries
(3 studies)]; and (4) the injury setting [higher
risk of fall injury among infants and young
children in home care compared with day care
(one study)].  The authors of the review called
for more high quality population-based case
control studies to identify the risk factors for
child fall injury (Khambalia et al., 2006).  
Many published systematic reviews that
have collated evidence from interventions
that aimed to prevent childhood injury have
included studies focussed on preventing
childhood falls in the home setting.  Young
et al. (2013) recently published an overview
that synthesised the evidence on home safety
interventions targeting childhood falls from
24 studies included in 13 systematic reviews
published up to 2009 plus 5 additional primary
studies published between 2001 and 2010 that
were not identified from the included reviews.
Most interventions promoted multiple home
safety and falls prevention measures.

Source: VEMD (hospital ED presentations, non-admissions only)

In brief, the Young et al. (2013) overview
found that:
• Only three primary studies reported falls
or fall injuries as the outcome measure;
one had a significant effect.  The effective
study, that targeted pregnant/parenting
teen mothers in Baltimore (n=529), found
that receipt of home safety information,
most commonly provided by health
professionals and the infant’s grandmother,
was associated with a reduction in injuries
from falls (Jordan et al., 1993).  
• Twenty-one primary studies reported
the effect of interventions on possession
and use of various items of home safety
equipment:
- Sixteen
studies
promoted
the
possession and use of safety gates.
Three significantly increased use:
one provided safety advice to pregnant
women at home, a home safety
inspection
and
fitted
free
safety  gates to ungated and accessible

VICTORIAN INJURY SURVEILLANCE UNIT
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stairways (Phelan et al., 2011); one
provided safety advice by health
visitors to families in deprived areas
and supplied and fitted stair gates
free to low income families (half
of study participants) and free delivery
to others (Watson et al., 2005); and one
provided safety advice only (no free
safety gates) to pregnant women
during home visits (Johnston et al.,
2006). None of the 13 unsuccessful
studies included fitting of safety gates,
although two provided low cost safety
gates and another provided discount
vouchers.
Five studies promoted the possession
and use of non-slip bath mats, decals
or rugs. One study that provided
home safety counselling and free
provision of non-slip bath decals by
trained lay persons to caregivers of
young children who had attended
a hospital ED for home injury,
reported a significant increase in
the use of this item (Posner et
al, 2004). One of the four unsuccessful
interventions provided non-slip bath
mats, all four provided safety
counselling in the home and two
provided home safety inspections.
Ten studies promoted the possession
and use of window safety devices to
prevent or limit the opening of
windows, only two of which reported
a significant effect.   One of the
successful interventions provided
safety advice and supplied and fitted
window locks to low income families
with free delivery to other study
participants (Watson et al., 2005)
and the other provided safety advice
on childproofed window frames during
home visits by trained lay people
(Chan, 2004). Five of the eight
unsuccessful interventions provided
free or low cost window safety devices.
Four studies promoted the possession
and use of furniture corner covers, two
of which found a significant effect.  One
of the successful interventions provided
both home safety counselling by health
professionals and free furniture covers
in a home safety kit to socio
economically disadvantaged families
(Sznajder et al., 2003) and the other
provided a home safety check and
advice on local retailers selling covers
and access to mail order (Paul et al.,
1994).   One of the two unsuccessful
studies provided furniture corner
covers.
Two studies promoted the possession
and use of high chair harnesses,

neither successfully increased use.
High chair harnesses were not provided
in either intervention.
• Twenty-one
studies
reported
the
effectiveness of interventions in promoting
other falls prevention interventions
including nine interventions to reduce baby
walker use, six to promote stairway safety,
four to reduce tripping hazards, three to
prevent children being left unattended
on high surfaces, six to improve a range
of falls prevention practices and five to
promote other falls prevention practices
(strategies to reduce accessibility to
roofs, to rearrange furniture to avoid
staggering the layout, to improve lighting
in corridors, to increase balcony safety and
reduce climbable fences and gates).   The
successful interventions were:
- Two studies reported a significant
reduction in ownership and use of
baby walkers (Tan et al., 2004;
Kendrick et al., 2005).  One provided
counselling of mothers at immunisation
sessions; in the other study health
visitors or midwives delivered an
educational package to mothers.
- One study that included a home safety
inspection reported a significant
reduction in tripping hazards from
loose floor coverings (Schwarz et al.,
1993).
- One study reported a significant
improvement in participants’ scores
on a range of falls prevention practices,
attributing this to the provision of a
safety kit to intervention group
families (Sznadjer et al., 2003).
- Three of the studies targeting other
falls prevention practices were
successful: one study demonstrated
a significant reduction in accessibility
of roofs (Paul et al., 1994); one reported
that significantly more intervention
group families rearranged furniture
to avoid staggering the layout (Chan,
2004) and another reported significant
improvement in lighting of corridors
(Petridou et al., 1997).
Readers are advised to access the article in
full through PubMed as it provides a detailed
update (including tables summarising the
design and characteristics including the
content of each included study) that enables
evidence based falls prevention policies and
strategies to be developed and implemented,
building on past successes and failures.
The Keeping Children Safe Study Group
located in the UK recently announced that
it has made a start on three new case control
studies to fill some of the knowledge gaps to
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underpin falls prevention initiatives in young
children (Kendrick et al., 2012).  The aim of
these studies is to investigate the modifiable
risk and protective factors for falls in young
children aged under 5 years including safety
behaviours, safety equipment use and hazards.  
Separate multicentre studies will investigate
risk factors for three common fall mechanisms:
falls from furniture, falls down stairs and falls
on the same level.  Recruitment of cases (by
clinical staff working in several UK hospitals)
and controls (matched community controls and
unmatched hospital controls) has commenced.

Other intervention studies
Nauta et al. (2013) trialled an education
program in The Netherlands to improve fall
skills designed to counteract the rising trend
in fall-related arm fracture in children. In this
8-week programme children learned basic
martial arts falling techniques in their physical
education classes. A cluster randomised
controlled trial1 was conducted in 33 primary
schools. The intervention group received the
educational programme to improve falling
skills during their physical education (PE)
classes whereas the control group received
their regular PE curriculum. At baseline
(October 2009) and follow-up (May 2010), a
questionnaire was completed by the children
about their physical activity behaviours
and fall-related injuries were registered
continuously during an entire school year.
A total of 36 incident injuries was reported
in the intervention group, equalling an
injury incidence density (IID) of 0.14 fallrelated injuries per 1000 hours of physical
activity (95% CI 0.09 to 0.18). In contrast, 96
injuries were reported by the control group
corresponding to an IID of 0.26 (95% CI 0.21
to 0.32).   Because intra-cluster correlation
was high (ICC=0.46), differences in injury
incidence were not statistically significant.
When activity level was taken into account, a
trend was shown suggesting that the ‘falling is
a sport’ programme was effective in decreasing
falling-related injury risk, but only in children
with low levels of habitual physical activity.
A cluster randomised controlled trial is a type
of randomised controlled trial in which groups of
subjects (as opposed to individual subjects) are
randomised. An advantage of cluster randomised
controlled trials over individually randomised
controlled trials is the ability to study interventions
that cannot be directed toward selected individuals.
Disadvantages include greater complexity in
design and analysis, and a requirement for more
participants to obtain the same statistical power.
1
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Another
ambitious
falls
prevention
intervention trialled in physical education
classes in The Netherlands involved children
aged 10-12 in primary schools (Collard
et al., 2009).   The iPlay 8-month injury
prevention program was delivered in a cluster
randomised trial involving more than 2,200
children from 40 primary schools.   The
program aimed to improve attitudes, social
influences, self-efficacy and intention towards
wearing appropriate protective equipment and
footwear during organised physical activities,
leisure time activities and PE classes,
and to reduce injuries.   Published results
showed that the iPlay-program significantly
improved behavioral determinants but the
effect on knowledge and attitudes was not
strong enough to improve injury preventing
behaviours (Collard et al., 2010a).  There was
a small non-significant intervention effect on
total, sports club and leisure time injuries;
the largest effect was observed in the low
active group - the authors encouraged further
research (Collard et al., 2010b).    
Other risk factor studies and prevention
interventions that pertain to the specific
issues of focus in this Hazard edition (child
hospitalisations  involving falls from furniture,
play equipment and scooters and skateboards)
are covered in the next section of this report.

Recommendations
• Increase funding for research to better
understand serious fall injury and its
consequences in children.
• Conduct more high quality populationbased case control studies on the risk and
protective factors for child fall injury.
• Develop a stand-alone or integrated child
fall injury prevention plan to stimulate the
design and evaluation of interventions to
reduce fall injuries in age group 0-4, 5-9
and 10-14 years.

References
Collard DCM, Chinapaw MJM, van Mechelen
W et al. Design of the iPlay study: systematic
development of a physical activity injury
prevention programme for primary school
children. Sports Med. 2009;39(11):889-901.
Collard DCM, Chinapaw MJM, Verhagen
EALM et al. Effectiveness of a school-based
physical activity-related injury prevention
program on risk behaviour and neuromotor
fitness:  a cluster randomized controlled trial.
Int J Behav Nutr Phys Act. 2010; 28;7:9. doi:
10.1186/1479-5868-7-9.

Collard DCM, Verhagen EALM, Chinapaw
MJM et al. Effectiveness of a school based
physical activity injury prevention program.  A
cluster randomised control trial. Arch Pediatr
Adolesc Med 2010;164(2) 145-50.

Phelan KJ, Khoury J, Xu Y et al. A
randomized controlled trial of home injury
hazard reduction: The HOME Injury Study
Arch. Pediatr. Adolesc. Med. 2011; 165 (4):
339–345.

Chan C. Promoting a safer household
environment: a volunteer based home visit
program 7th World Conference on Injury
Prevention and Safety Promotion, Vienna,
Austria (2004).

Posner J, Hawkins L, Garcia-Espana F et
al. A randomized, clinical trial of a home
safety intervention based in an emergency
department setting.  Pediatrics. 2004; 113 (6):
1603–1608.

Johnston BD, Huebner CE, Anderson ML
et al. Healthy steps in an integrated delivery
system: child and parent outcomes at 30
months Arch. Pediatr. Adolesc. Med. 2006;
160 (8): 793–800.

Tan NC, Lim NMLH, Gu K. Effectiveness of
nurse counselling in discouraging the use of
the infant walkers Asia Pac. J. Public Health.
2004; 16 (2): 104–107.

Jordan EA, Duggan AK, Hardy JB. Injuries in
children of adolescent mothers: home safety
education associated with decreased injury
risk. Pediatrics. 1993;  91 (2): 481–487.
Kendrick D, Illingworth R,Woods A et al.
Promoting child safety in primary care: a
cluster randomised controlled trial to reduce
baby walker use. Br. J. Gen. Pract. 2005; 55
(517): 582–588.
Kendrick D, Maula A, Stewart J et al.  Keeping
children safe at home: protocol for three
matched case control studies of modifiable
risk factors for falls. Inj Prev 2012;18:e3.
Doi:10.1136/injprev-2012-040394.
Khambalia A, Joshi P, Brussoni M et al. Risk
factors for unintentional injuries due to falls in
children aged 0-6 years: a systematic review.  
Inj Prev 2006; 12:378-385.
Morrongiello BA, Kiriakou S.  Mothers’ home
safety practices for preventing six types of
childhood injuries: What do they do, and why?
J Ped Psych 2004; 29(4): 285-297.

Theurer WM, Bhavsar AK.   Prevention of
unintentional childhood injury. Am Fam
Physician   2013 Apr 1;87(7):502-509. http://
www.aafp.org/afp/2013/0401/p502.html.
Retrieved 7/5/2014
Schwarz DF, Grisso JA, Miles C et al. An
injury prevention program in an urban
African-American community Am. J. Public
Health. 1993; 83 (5): 675–680.
Sznajder M, Leduc S, Janvrin MP et al. Home
delivery of an injury prevention kit for children
in four French cities: a controlled randomized
trial Inj. Prev. 2003; 9 (1): 261–265.
Watson M,   Kendrick D, Coupland C et al.
Providing child safety equipment to prevent
injuries: randomised controlled trial BMJ.
2005; 330: 178–181.
Young B, Persephone MW, He Z et al.
Preventing childhood falls within the home:
Overview of systematic reviews and a
systematic review of primary studies. Accid
Anal Prev 2013; 60:158–171.

Nauta J, Knol DL, Adriaensens L et al.
Prevention of fall-related injuries in 7-yearold to 12-year-old children: a cluster
randomised controlled trial. Br J Sports
Med. 2013;47(14):909-13. doi: 10.1136/
bjsports-2012-091439. Epub 2013 Jan 17.
Paul CL, Sanson-Fisher RW, Redman S et al.
Preventing accidental injury to young children
in the home using volunteers. Health Promot.
Int. 1994; 9 (4): 241–249.
Petridou E,   Tolma E, Dessypris N et al. A
controlled evaluation of a community injury
prevention project in two Greek Islands. Int. J.
Epidemiol. 1997; 26 (1):173–179.

VICTORIAN INJURY SURVEILLANCE UNIT

HAZARD 77

page 9

2. SERIOUS FALL
INJURY: PRIORITY
ISSUES
Three issues have been selected for special
focus in this, and the next, edition of Hazard
because of the major contribution they make
to fall injury hospital admissions and their
amenability to prevention: (1) playground
equipment fall injury (26% of fall injury
hospital admissions); (2) furniture-related fall
injury: chairs, beds and other furniture (11%);
and (3) fall injury involving skateboards
and scooters (10%).   The following section
provides a detailed examination of the first of
these priority issues — playground equipment
fall injury.   The next edition of Hazard will
focus on furniture-related fall injury and fall
injury involving skateboards and scooters.    

Figure 6

Source: VAED (hospital admissions), admissions data includes same day admissions

Figure 7

2.1 Preventing
serious playground
equipment fall injury
There were 4,472 hospital admissions for play
equipment fall injuries over the 3-year period
2010/11 to 2012/13 (Table 4), an average of
1,491 per year.  The majority (60%) involved
items of play equipment usually found in
public playgrounds (climbing frames including
monkey bars and jungle gyms, swings, slides,
flying foxes including track rides, see saws
etc.) but also in home backyards.  Trampolinerelated injury (25% of falls hospitalisations)
was the focus of a recent Hazard edition (75,
published in 2013), so is given less attention
in this report.  

Yearly trend in frequency and
admission rates (1998/99 to
2011/12)

Trend in the frequency of hospital admissions for playground
equipment fall injury by age groups, 1998/99 to 2011/12

Trend in the yearly hospital admission rates for playground
equipment fall injury by age groups, 1998/99 to 2011/12

Source: VAED (hospital admissions), admissions data includes same day admissions

Figure 8

Trend in the yearly frequency of playground equipment fall injury
hospital admissions by equipment type, 2002/03 to 2011/12

Frequency of admissions
The frequency of child playground equipment
fall injury hospital admissions increased
significantly from 1,345 in 1998/99 to 1,692
in 2011/12, representing an estimated annual
increase of 1.4% and an overall increase of
21% (95% CI 13% to 29%).    Figure 6
Significant upward trends in the frequency of
admissions were observed in all age groups,
with increases of 41% (95% CI 22% to 62%)
among 0-4 year olds and 31% (95% CI 14% to
48%) among 10-14 year olds, compared with
14% (95% CI 6% to 22%) among 5-9 year
olds. Figure 6

Source: VAED (hospital admissions), admissions data includes same day admissions

VICTORIAN INJURY SURVEILLANCE UNIT

HAZARD 77

page 10

Admission rates
Yearly admission rates also increased
significantly from 141.5/100,000 in 1998/99
to 167.6/100,000 in 2011/12, representing
an estimated annual increase of 0.9% and an
overall increase of 14% (95%CI 6% to 22%).  
Figure 7

over-represented overall (54%) and in the
two younger age groups (53% and 52%), but
comprised 61% of admissions in 10-14 yearolds.  Table 4

Body site injured and type of injury

Rates increased significantly in all age groups
with the largest increase over the 14-year
period in 10-14 year olds (25%, 95% CI 10%
to 41%), followed by 0-4 year-olds (22%, 95%
CI 6% to 41%) and 5-9 year-olds (14%, 95%
CI 7% to 22%). Figure 7
Trend in frequency by equipment type
The introduction of Version 10 of the
International Classification of DiseasesAustralian Modification (ICD-10-AM), a
major revision of the hospital admissions
coding system, occurred in 1998.  In the first
four years of ICD-10 the code W09.2 fall
from playground equipment did not have
any sub-codes, meaning hospital admissions
for injuries involving different types of
play equipment could not be disaggregated.  
Seven specific sub-codes for different types
of equipment were introduced in 2002/03.  
Trends were analysed for the 10-year period
2002/03-2011/12 for the four types of
equipment that accounted for more than threequarters of playground equipment fall injury
hospital admissions over that period (Figure
8).
Although there was no significant change in
the frequency of injury admissions for either
climbing apparatus or swing related falls,
the frequency of child trampoline-related
fall injury hospital admissions increased
significantly from 264 in 2002/03 to 421 in
2011/12, representing an estimated annual
increase of 5.3% and an overall increase
of 68% (95% CI 43% to 92%). Over the
same time period, the frequency of child
slide-related fall injury hospital admissions
decreased significantly from 174 in 2002/03
to 153 in 2011/12, representing an estimated
annual decrease of 2.5% and an overall
decrease of 23% (95% CI -33% to -11%).

Pattern of injury (2010/11 to
2012/13)
Age and sex
Two thirds of the 4,472 hospital admissions
for play equipment fall injuries over the
period 2010/11 to 2012/13 were aged 5-9
years (65%, n=2,926).   Males were slightly

places’ code includes parks).   There is no
specific code for playground in the VAED;
cases that occurred in playgrounds should be
coded to ‘other specified place’.

Type of equipment
Fall injuries mostly occurred on climbing
apparatus, that includes monkey bars and
jungle gyms (40%), followed by trampolines
(25%), slides (10%), swings (6%) and
flying foxes (5%) (Table 4).   This ranking
is unchanged from 2003-5 (published in
Hazard 65 in 2007), although the broad VAED
coding categories may hide some changes, for
example climbing walls have become more
popular but injury cases related to their use
cannot be disaggregated.   Children aged 0-4
were more likely to be admitted to hospital
for injury related to trampolines (36%), slides
(15%) and climbing apparatus (14%), whereas
more than half of the hospital admissions
of 5-9 year-olds were for injuries related
to climbing apparatus (51%) followed by
trampolines (17%) and slides (9%).  Among
10-14 year-olds, 41% of admissions were
for trampoline-related injury, followed by
climbing apparatus (27%) and swings (10%).  
These different patterns are most likely related
to exposure.

Among all playground fall admissions, the
elbow and forearm was the most frequently
injured body site (54%), followed by the
shoulder and upper arm (22%) and the head
(12%) (Table 4).  There was a different pattern
of injury in the three age groups.  Injury to the
elbow and forearm accounted for over half
(59%) of the admissions in 5-9 and 10-14 yearolds compared to one-third of the admissions
in 0-4 year olds.   By contrast, head injuries
were more common in 0-4 year olds (27%
of admissions) than in the older age groups
where they accounted for approximately 8%
of admissions.  Children aged 0-4 years were
2-3 times more likely to be hospitalised as a
result of injuries to the head than the two other
age groups. Their greater head mass relative
to body weight ratio makes them top-heavy.  
Shoulder and upper arm injuries were related
to around one-quarter of admissions in 0-4
year-olds and 5-9 year-olds compared with
8% in 10-14 year olds.  
Fracture was the most frequent injury overall
(83%) and in all age groups (71%-88%) (Table
4).  Open wound was the next most common
injury (6%), more prominent in 0-4 year olds
(13%) compared with the two other groups
(each 4%).
Injury severity (length of stay) and cost

Setting (location) of injury event

Most admitted cases were discharged within
two days (84%), around fifteen percent
(n=694) had a length of stay of 2-7 days
and 7 patients stayed in hospital 8-30 days
(Table 4).  Among the 701 patients staying in
hospital two days or more, the most common
diagnoses were fracture of the upper limb,
mainly supracondylar fracture of the humerus
(n=148), fracture of the shafts of the radius
and ulna (n=110), fracture of the lower end of
the radius with dorsal angulation (n=75) and
fracture of the lower end of both the radius and
ulna (n=49).

Forty-five percent of admissions were not
coded for location so care should be taken in
interpreting these results (Table 4).   Analysis
indicated that 35% of admitted children were
injured in schools, other institutions that
includes kindergartens and child care settings
and other public buildings; 10% were injured
in home backyards and 8% were injured in
‘other specified places’ (the ‘other specified

The total direct cost of hospital care for
playground equipment fall admissions over
the 3-year period 2010/11-2012/13 was $14.9
million (mean cost: $2,970; range $508 $39,859).  Although 5-9 year olds accounted
for the greatest proportion of direct hospital
costs (65%), older children aged 10-14 years
had the highest mean cost per case (mean cost:
$3,202; range $1,050-$39,859).
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Table 4

Frequency and pattern of playground equipment fall injury hospital
admissions by age group, Victoria 2010/11 to 2012/13 (3 years)

0-4 years

5-9 years

10-14 years

n

%

n

%

Table 5 summarises the pattern of injury
by type of equipment. The three types of
equipment that accounted for almost threequarters (74%, n=3,305) of all hospital
admissions for playground equipment falls
are shown separately: climbing apparatus,
trampolines and slides.

%

n

%

412
262
674

61.1
38.9
100.0

2,400
2,072
4,472

53.7
46.3
100.0

50.9
17.2
8.7
4.1
6.0
0.4
0.5
3.9
8.4

180
277
38
64
30
5
0
25
55

26.7
41.1
5.6
9.5
4.5
0.7
0.0
3.7
8.2

1,788
1,094
423
249
218
27
26
226
421

40.0
24.5
9.5
5.6
4.9
0.6
0.6
5.1
9.4

Age and sex

1,242
1,213
29
212
26
20
193
1,233

42.4
41.5
1.0
7.2
0.9
0.7
6.6
42.1

194
187
7
87
13
*
58
320

28.8
27.7
1.0
12.9
1.9
*
8.6
47.5

1,561
1,504
57
465
47
43
353
2,003

34.9
33.6
1.3
10.4
1.1
1.0
7.9
44.8

While males were slightly over-represented
overall (54%) and among trampoline (56%)
and slide (60%) fall injury admissions, females
accounted for more climbing apparatus fall
injury hospital admissions than males (n=966,
54%).   

26.7
1.1
0.0

230
37
6

7.9
1.3
0.2

57
29
13

8.5
4.3
1.9

520
76
19

11.6
1.7
0.4

5
200
289
*
39
86
*
*

0.6
22.9
33.1
*
4.5
9.9
*
*

33
745
1,724
24
29
85
9
*

1.1
25.5
58.9
0.8
1.0
2.9
0.3
*

17
56
399
27
5
58
6
7

2.5
8.3
59.2
4.0
0.7
8.6
0.9
1.0

55
1,001
2,412
54
73
229
19
14

1.2
22.4
53.9
1.2
1.6
5.1
0.4
0.3

Injury type
fracture
open wound
intracranial injury
dislocation, sprain & strain
superficial injury
other & unspecified

618
114
32
15
16
77

70.9
13.1
3.7
1.7
1.8
8.8

2,580
121
41
45
11
128

88.2
4.1
1.4
1.5
0.4
4.4

528
27
18
28
*
70

78.3
4.0
2.7
4.2
*
10.4

3,726
262
91
88
30
275

83.3
5.9
2.0
2.0
0.7
6.1

Length of stay
< 2 days
2-7 days
8-30 days
Total bed-days
Mean bed-days

740
84.9
130
14.9
*
*
1,238
1.3

Direct hospital costs
Total costs
Mean costs

$2,716,685
$2,752

Sex
Male
Female
All

462
410
872

53.0
47.0
100.0

1,526
1,400
2,926

52.2
47.8
100.0

Equipment
Climbing apparatus
Trampoline
Slide
Swing
Flying fox
See saw
Tree house
Other
Unspecified

120
315
129
66
12
11
12
86
121

13.8
36.1
14.8
7.6
1.4
1.3
1.4
9.9
13.9

1,488
502
256
119
176
11
14
115
245

Location
School, public buildings
School
other public buildings
Home
Sports & athletic areas
Trade & service area
Other specified places
Unspecified places

125
104
21
166
8
21
102
450

14.3
11.9
2.4
19.0
0.9
2.4
11.7
51.6

233
10
0

Body region injured
head
neck
thorax
abdomen, lowerback,
lumbar spine & pelvis
shoulder & upper arm
elbow & forearm
wrist & hand
hip & thigh
knee & lower leg
ankle & foot
unspecified

2,494
85.2
428
14.6
*
*
3,908
1.2
$9,750,933
$2,982

n

All admissions

Pattern of injury by type of
equipment

537
79.7
136
20.2
*
*
1,005
1.3

3,771
84.3
694
15.5
7
0.2
6,151
1.2

$2,427,213
$3,202

$14,894,830
$2,970

Children aged 5-9 years accounted for the
highest proportion of fall injury admissions
across all types of equipment but their
overrepresentation was most pronounced
for climbing apparatus related falls where
they accounted for more than 80% of injury
admissions (n=1,488, 83%).  

Setting (location) of injury event
As mentioned previously, 45% of playground
equipment fall admissions were not coded for
location so care should be taken in interpreting
these results (Table 4 and Table 5).   At least
56% of climbing apparatus and 29% of
slide injury admissions occurred in schools
(that includes kindergartens and child care
settings).  Although most trampoline injuries
were coded to unspecified location (67%), at
least 31% occurred in private homes.  
Body site injured and type of injury
Fracture of the upper limb was the most
common specific injury type across all types
of equipment, but was most prominent in
climbing apparatus falls (87%) compared
with falls from trampolines (66%) and slides
(74%).   Around 10% of injury admissions
among children injured on trampolines and
slides were for fractures of the lower limb
(11% and 9% respectively).

Source: VAED (hospital admissions), admissions data includes same day admissions
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Table 5

Frequency and pattern of playground equipment fall injury hospital admissions by equipment type, Victoria
2010/11 to 2012/13 (3 years)

Climbing
apparatus
(n=1,788)
n
%
Age group
0-4
5-9
10-14
All

Location
School, public buildings
School
Other public buildings
Home
Sports and athletics
Trade and service
Other specified
Unspecified

n

Slides
(n=423)

%

n

%

All other
(n=1,167)

All
(n=4,472)

n

n

%

%

120
1,488
180
1,788

6.7
83.2
10.1
100

315
502
277
1,094

28.8
45.9
25.3
100

129
256
38
423

30.5
60.5
9.0
100

308
680
179
1,167

26.4
58.3
15.3
100

872
2926
674
4,472

19.5
65.4
15.1
100

822
966

46.0
54.0

616
478

56.3
43.7

254
169

60.0
40.0

708
459

60.7
39.3

2,400
2,072

53.7
46.3

1561
44

87.3
2.5

723
124

66.1
11.3

311
36

73.5
8.5

802
74

68.7
6.3

3397
278

76.0
6.2

47
17
119

2.6
1.0
6.7

49
28
170

4.5
2.6
15.5

19
9
48

4.5
2.1
11.3

105
37
149

9.0
3.2
12.8

220
91
486

4.9
2.0
10.9

1,035
1,009
26
22
13
*
103
612

57.9
56.4
1.5
1.2
0.7
*
5.8
34.2

10
9
*
335
15
0
17
717

0.9
0.8
*
30.6
1.4
0.0
1.6
65.5

137
124
13
34
*
13
62
173

32.4
29.3
3.1
8.0
*
3.1
14.7
40.9

379
362
17
74
15
27
171
501

32.5
31.0
1.5
6.3
1.3
2.3
14.7
42.9

1,561
1,504
57
465
47
43
353
2,003

34.9
33.6
1.3
10.4
1.1
1.0
7.9
44.8

Sex
Male
Female
Injury
fracture - upper limb
fracture - lower limb
open wound –
head/face/neck
intracranial injury
other & unspecified

Trampolines
(n=1,094)

Source: VAED (hospital admissions), admissions data includes same day admissions

Discussion
There is increasing concern about childhood
inactivity and obesity; interesting and
challenging playgrounds are one way
of encouraging children to be active.  
Unfortunately, there has developed a
disturbing tension between child play activists
and injury prevention professionals based on
the false dichotomy that play equipment and
playgrounds that reduce the risk of injury
necessarily diminish the fun, challenge and
developmental benefits of  our playgrounds.  A
more collaborative and constructive evidencebased approach that encourages creative and
thoughtful design of playgrounds and play
equipment with the aim of achieving the
triple objectives of fun, challenge and injury
prevention, has more potential to optimise
health and developmental outcomes for
children than ‘the blame game’.  
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Our study shows that more than 1,500 Victorian
children are admitted to hospital each year (four
a day) as a result of falls from play equipment
(including trampoline-related injury).   The
incidence of hospitalisations increased from
141.5/100,000 to 167.6/100,000 between
1998/99 and 2011/12.   Many more injured
children attend GPs or are treated by first
aiders and parents/carers.   Among hospital
admissions, the current study found that about
four times as many children are injured in
public settings (schools, kindergartens, child
care centres, parks etc.) than home backyards,
but care should be taken in interpreting these
results as there was substantial missing data
on location of occurrence of injury.
Although it appears that play equipment
injuries in public settings are much more
common than in the home, there is some
evidence that home play equipment injuries
are more severe.   A recent Canadian case
control study involving young children aged
3-11 compared the severity of playground
equipment-related injuries from jungle gyms,
swings and slides in home backyards to
those occurring from the same equipment in
public settings (Keays & Skinner, 2012).  The
study found that children falling from home
playground equipment had greater odds of
severe injury (OR=1.30; 95%CI 1.23 to 1.37)
and fractures (OR=1.47; 95%CI 1.39 to 1.55)
than those falling from public playground
equipment (Keays & Skinner, 2012).   The
authors recommend that parents should be
diligent in using proper landing surfaces, as
installed in public playgrounds.   Safe siting
of equipment is probably more problematic in
the confined space of the backyard than in a
public space. The following discussion of risk
and protective factors and recommendations
for prevention of injury below do not include
trampoline injury, as this was covered in a
recent issue of Hazard (75, 2013).

In the 2004 revision of Standard for
playground equipment (AS 4685.1-2004:
Playground equipment – General Safety
requirements and test methods), the maximum
free fall height was set at 2.5 metres, as in the
previous standard.  The standard is produced
specifically to address the risk of serious head
injury rather than arm fracture. However, a
reduced maximum of 2.2m for upper body
equipment (such as monkey bars/horizontal
ladders) was included in the standard   – a
concession that acknowledges both the
research evidence of an association between
fall height and injury risk and the high
proportion of   play equipment arm fractures
that are related to play on monkey bars.  
The maximum allowable fall height for upper
body equipment in the 2004 standard was
higher than the 1.8m. maximum recommended
by the authors of a Queensland study (Nixon et
al., 2004) that examined the type of injury, fall
heights and measures of impact attenuation
of surfaces on which children fell from
horizontal ladders (monkey bars) and track
rides (fixed track flying foxes).   All injured
children who presented to two children’s
hospitals and received medical attention for
fall injury from these two types of equipment
were interviewed and the playground visited.  

The recently announced new playground
equipment Australian standard (AS46842014) has increased the allowable free height
of fall from play equipment from 2.5 metres
to 3.0 metres, harmonising with the European
standard EN 1176-2008 (Eager, 2014;
Standards Australia, 2014).   The maximum
free height of fall from upper body equipment
(monkey bars and track rides) in the new
Australian standard, however, remains at
2.2m.   The main stimulus for adopting the
more liberal 3.0m free fall height in the
European Standard is that it is a policy of
Standards Australia (SA) to align Australian
standards with international standards unless
there is evidence of detrimental consequences
to the community.  Australia is a signatory to
The World Trade Organizations Agreement
on Technical Barriers to Trade. The more
stringent height of fall provision in our 2004
playground equipment standard was assessed
to be a barrier to trade because European
play equipment that did not conform to 2004
Standard could not be imported into Australia.  
Apparently the injury prevention field did not
present any evidence to the SA Playground
equipment standards committee for the
retention of   2.5m as the maximum free
height of fall from play equipment because
the change could pose an increased risk of
child injury (Personal communication, David
Eager, Chair,   SA Playground Equipment
Standard Committee, 15/5/2014).  The counter
position that the height  increase would foster
children’s risk management learning and
result in the installation of more challenging
and exciting play equipment in playgrounds
(thus
encouraging
physical
activity)
without detriment to the health of children,
was presented and accepted   (Personal
communication, David Eager, Chair   SA
Playground Equipment Standard Committee,
15/5/2014; Eager, 2014; Standards Australia,
2014).

Free fall height from play
equipment
Previous studies have demonstrated that
the likelihood and severity of playground
equipment fall injuries is directly associated
to the height of playground equipment, the
height of the fall and the cushioning properties
of undersurfacing (softfall material) below
the equipment (Chalmers et al., 1996; Mott
et al., 1997; Mowat et al., 1998; Macarthur
et al., 2000, LaForest et al., 2001; Sherker
et al., 2005a).  The weight of evidence from
case control studies demonstrates that a
fall height greater than 1.5m significantly
increases the likelihood of arm fracture, the
most common serious play equipment related
injury (Chalmers et al., 1996; Macarthur et al.,
2000).

ride equipment heights need to be greater than
1.5m for effective use) rather than removing
these popular pieces of equipment.   They
also recommended that the impact testing
thresholds for undersurfacing in the Australian
standard may need to be lowered, as while
they appear adequate to reduce head injury
they are too high to reduce long bone fracture.  

The study found that nearly three-quarters
of injuries (mostly arm fractures) were from
falls greater than 1.8m with the modal fall
height being 2.0m, and in 41% of cases the
surface was deficient in impact absorbing
properties for the height of the equipment.  
The authors recommended modifying the
height of monkey bars and track rides to 1.8m
(recognising that horizontal ladders and track
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The change is a fait accompli; if playground
equipment related injuries and their severity
increases as a result of this change it will take
many years to show up in hospital-treated
injury trend data as the new equipment will be
introduced gradually into our playgrounds.  A
New Zealand case control study investigating
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the effectiveness of the height and surfacing
requirements in the 1986 New Zealand
standard (NZS5828), that required a maximum
fall height of 2.5 metres, found that falling
from a height exceeding 2.5 metres increased
the odds of injury threefold (Chalmers et
al.1996).
The argument that height is a necessary
component of fun and challenge in play on
playground equipment was challenged by
authors of a recent New Zealand study (Wakes
& Beukes, 2011).  The main objective of the
study—that involved 33 playground users and
their parents in 4 playgrounds and 27 primary
school students and their parents from one
school—was to gain an understanding of the
relationship between height and fun.  Children
and parents were observed in playgrounds and
interviewed and the school children undertook
a range of tasks, all to gauge their perceptions
with respect to the height attractions and risks
associated with playground use.   The study
found that coordination is a greater source
of fun and challenge than height for children
and children create fun at any height provided
coordination was involved.   The authors
suggest that risk of injury can be reduced
when the use of lower body strength and
coordination are combined in play equipment
with lower free fall heights, which also may
encourage broader range of children to engage
in physical activity.  
Given the strong evidence supporting the
association between height of play equipment
and forearm fracture, the effect of the increase
of 0.5m in the maximum free height of fall in
the new Standard should be closely monitored
and the impact of this change should be the
subject of research.  If a detrimental effect is
found in future research then it is possible to
make application to SA for a variation to the
standard.

Cushioning of
undersurfacing
Another important factor that may protect
against injury in playgrounds is the cushioning
properties of undersurfacing in and around
play equipment (and its maintenance).  
The Australian Standard permits loose fill
undersurfacing, including sand and tan
bark, and rubber-based bilaminate surfaces
which are costlier to install.   The Standard
recommends that loose fill should be
maintained to a minimum depth of 25cm,
but playground operators are advised to
fill to 30cm to allow for compaction and
replenish loose fill four times a year.   Lack
of compliance to the recommended depth of

undersurfacing has made it difficult to evaluate
the contribution of compliant undersurfacing
to injury risk reduction, independent of fall
height (Sherker et al., 2005a; Chalmers et al.,
1996; Macarthur et al., 2000).  In a  Victorian
study on the risk factors for arm fracture in
playground equipment falls, Sherker et al
(2005a) found only 4.7% of the 402 school
playgrounds inspected over the course of
the study complied with the recommended
depth of loose fill (tanbark) which made
it impossible to assess whether compliant
undersurfacing protected against injury.   In
a related study the same authors found that
replenishment of tanbark should occur at
3-month intervals to maintain compliance
(Sherker et al., 2005b).  In a later study, Martin
& Cooper (2005) audited a random sample of
playgrounds situated in South Western Sydney
for compliance with the 2004 Australian/New
Zealand Standard for playground equipment.  
They reported that there was significant
improvement in the installation of appropriate
undersurfacing materials (pinebark was the
most popular choice) compared to a 1995 study
but poor compliance in relation to pinebark
undersurfacing depth (18.5% compliance).    
There is still debate around which of the
recommended undersurfacing provides the
most protection against injury.  As explained
previously, research on the protective effect of
tanbark, popular in Australian playgrounds, has
been hampered by poor maintenance.  Vidair
et al. (2007) undertook a study in Canada to
determine whether rubberised playground
surface made of recycled tyres complied
with state-mandated standards for impact
attenuation comparing their performance
with playgrounds with wood chip surfacing.  
Of 32 playgrounds with rubberised surfaces
tested (122 structures), 69% failed the head
impact criteria tests, probably due to failure
to install rubberised surfacing at sufficient
thickness.   The wood chip surfaces in the
five comparison playgrounds were always in
compliance with the standard.   The authors
concluded that the surfacing of wood chips
in Canadian playgrounds probably provide
a greater margin of safety than pour in place
rubberised surfacing as installed at the time
of the study, but that improving testing at the
time of installation of rubberised surfacing
would reverse this situation.
Howard et al (2009) had a unique opportunity
to design a real world randomised trial of
school playground surfaces because they
were given access to schools, run by The
Toronto District School Board, that were
part of a program to retrofit and replace
unsafe playground equipment.   Their cluster
randomised trial conducted in 37 schools
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compared the differences in arm fracture rates
and head injury rates in school playgrounds
allocated to have wood fibre surfacing
compared to those allocated to have granitic
sand surfacing.
Among schools compliant with the
randomisation there was a nearly fivefold higher risk of an arm fracture from a
fall off playground equipment in schools
with wood fibre surfacing (9.4 per 100,000
student-months, 95% CI 3.7-21.4) compared
with schools with granitic sand playground
surfaces (1.9 per 100 student-months , 95%
CI 0.04-6.9).  There was only one significant
head injury on any of the school playgrounds
in the study, and the child did not require
hospitalisation.  All equipment in the schools
in the study was new and complied with
the current Canadian standards and there
was a fairly high rate (70-75%) of ongoing
maintenance of the surfacing during the study
years which the authors interpreted as further
evidence “that standards work and surfacing
works” (Howard et al., 2009).   The authors’
explanation for the lower fracture rates on
sand was because of lower surface friction.  
They recommended that safety standards
should be updated to reflect the information
from their study.

Handhold diameter on
playground equipment
Loss of hand grip is a frequent mechanism of
falls from climbers, monkey bars and track
rides.   Handhold design recommendations
are usually based on grip strength but recent
research has shown that grip strength is not a
reliable predictor of the capacity to hold onto
rungs and rails and support the body with
the hands (Ehrlich et al., 2013).   Therefore,
the basis for the design of handholds on
playground equipment may be flawed.   In
a biomechanical experiment, Ehrlich et al.
(2013) measured the breakaway strength for
school age children on cylindrical handholds of
different sizes on several dependent variables,
including breakaway strength, grip strength,
breakaway/grip and breakaway/bodyweight.  
The study found that handhold and individual
factors (age, sex, hand dominance and hand
breadth) influence breakaway strength.   The
authors suggested that the upper limit in
recommendations for playground rung/rail
diameters or maximum cross sections should
be revised downward as breakaway strength
on the 3.8cm handle was decreased for all
ages of children (Ehrlich et al., 2013).  If the
exposure to falls from monkey bars, track
rides and climbing frames can be reduced by
reducing the diameter of rung rails then this
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intervention has good potential to prevent
injury; more biomechanical studies and real
world trials are recommended.

equipment before and after the intervention to
confirm that changes in intentions to risk take
translated into reduced risk taking behaviours.  
The authors recommend that this be
incorporated in future behavioural modification
research.  These projects, however, have made
a promising start to developing approaches that
could be incorporated in broad-based programs
aimed at reducing risk taking behaviours
associated with fall injury in playgrounds and
other settings.

Child behaviour and active
supervision by parents/
carers
Several studies have identified child behaviour
(inappropriate use of equipment, aggression
toward playmates etc.) as a contributory factor
for injury on playground equipment (Pain,
1992; Nixon et al., 2004).   Morrongiello
and colleagues have undertaken a number
of studies on the determinants of risk taking
behaviour in children and have trialled
behavioural interventions to reduce risky
behaviours in different settings.  Two of these
studies specifically address the issue of risky
play behaviours of 6-11 year-olds related to
falls off playground equipment (Morrongiello
& Matheis, 2007; Morrongiello & Mark,
2008).   The first study conducted in two
Canadian schools was a randomised controlled
trial (intervention group 191 children, control
group 67 children) that investigated the impact
of a cognitive intervention to induce fear to
reduce risk taking behaviour, particularly
targeting high sensation seekers (i.e. those that
seek risk experiences that are novel, intense
and emotionally arousing) (Morrongiello &
Matheis, 2007).
It was a complex study and this explanation is
a simplification.  Children completed posters
indicating the risky behaviours they would or
would not do using stickers of photographs of
children engaged in moderate and high risk
behaviours based on previous observations
in local playgrounds.   Children were scored
on risk taking based on their choices and
their scores on a questionnaire that include
completing the Sensation Seeking Scale  
for Children.   Children in the intervention
group were then exposed to video and audio
presentations, using trained child actors who
showed the consequences of the risk taking
behaviours in a fear evoking way.    Postintervention (8-10 weeks later), the children
in both the intervention and control groups
were asked to re-do their posters on the
pretext that some of their stickers had fallen
off.  The changes in their assignation of what
they would and wouldn’t do were measured.
The study found significant decreases in
intention to risk take in the intervention but
not the control group, effectiveness did not
vary by age or sex, but was greater for those
scoring high in sensation seeking.   Children
were fully debriefed, and the fun that could be
had in playgrounds if one played carefully was
highlighted in the debriefing.  

The Stamp in Safety program took a different
approach.   It is an intervention to promote
better supervision of children using childcare
centre playgrounds and to reward children for
safe play (Schwebel et al., 2006; Chelvakumar
et al., 2010).  There have been two evaluations:
the first intervention and evaluation, using a
pre-post design, was conducted in a childcare
centre in a relatively affluent centre with a
less ethnically diverse clientele involving 12
staff and 44 children (Schwebel et al., 2006);
the second, using a non-equivalent control
group design, was conducted in five classes
involving 15 staff and 71 children in a more
ethnically diverse and less affluent childcare
centre (Chelvakumar et al., 2010).  

In the second study Morrongiello & Mark
(2008) conducted another intervention
aimed to modify behaviour through reducing
children’s intention to risk take on playgrounds.  
Two essential elements of the induced
hypocrisy paradigm developed by others were
incorporated into this study. Children were
made mindful of their past behaviour on play
equipment by being asked to compile a list of
risky playground behaviours, then they were
asked to assume the role of advocates for safer
play by signing a poster promoting safe play
and creating an audiotaped radio commercial
advocating safe play. Effectiveness was
measured by changes in ‘before and after’
intervention indices of intentions to risk take.  
In the pre-intervention session they   were
asked to make posters using supplied stickers
of colour photographs of low, moderate and
high risk playground behaviours indicating
what they would and wouldn’t do and after the
intervention they were given the opportunity
to change their posters. The intervention
resulted in significant reductions in the risk
taking behaviours children endorsed, both for
targeted and non-targeted risky behaviours,
with evidence to support that the changes were
attributable to changes in cognition.  
A major limitation of both these studies was
that there were no ‘real world’ observations
of the behaviour of study participants on play
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Staff members supervising children in the
play areas received a training session in active
supervision techniques and children were
rewarded by supervising staff throughout
play sessions with smiley stamps and positive
verbal reinforcement if they played safely.   
Primary outcome measures in both evaluations
were supervisor verbalisations (warnings,
explanations, redirects), supervisor location
(core, outskirt, or fringe of playground) and
the number of injuries on the playground.  
In the second evaluation child risk taking
behaviours were also measured.  Observational
data were collected before, during and after
the intervention and six months later.   Only
one injury happened in the playground in
the pre-intervention phase of the first study.  
The small number of injuries in the second
trial made it too difficult to compare groups.   
Analyses revealed that the interventions
had modest positive effects in changing the
behaviours of supervisors and children that
are likely to reduce the risk of child injury
on the playgrounds of childcare centres.  The
lessons learnt from these studies (the need
to vary rewards offered to children and reenforce desired behaviours of supervisors
and children with regular booster sessions
over time) provide the basis for development
of low cost, easy to implement programs to
improve the quality of supervision and reduce
risk taking behaviours of children in child care
settings and, potentially, in kindergartens and
the lower grades of primary schools.
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Recommendations
Injury surveillance and
research
• Given the strong evidence supporting
an association between height of play
equipment (a proxy for free height of
fall) and forearm fracture, the effect of
the increase of 0.5m in the maximum
free height of fall in the new Australian
Standard should be closely monitored.
• Further biomechanical and real world
studies should be undertaken to determine
the optimal diameter of rung rails to reduce
falls from monkey bars, track rides and
climbing frames.
• Further research should be undertaken to
develop simple and low cost interventions
targeting children, parents, child care
workers and teachers to modify children’s
high risk behaviours in playgrounds and
encourage more active supervision of
children’s use of playground equipment.

Safety measures
• Councils, schools and parents should
consider granitic sand when selecting
loose fill undersurfacing for playground
equipment.
• All playground equipment and playgrounds
should comply with the current Australian
Standard. Australian designers and
manufacturers of playground equipment
are urged to maintain the maximum free
height of fall of 1.5m or less. They are
encouraged to use playground design
elements to reduce the free height of fall
(e.g., mounding), and use lower body
strength and co-ordination challenges
rather than height to provide fun and
stimulation.
• Consumers are encouraged to carefully
consider height of equipment and choose
fun and challenging equipment with a
maximum free height of fall of 1.5m or less
whenever possible to reduce the risk of arm
fracture.
• Parents should be diligent in using and
maintaining recommended sand, loose
fill or rubber undersurfacing under and
in the fall area of playground equipment
in home backyards, as installed in public
playgrounds.   They should pay particular
attention to safe siting of equipment as it is
more problematic in the confined space of
the home backyard than in a public space.
• Parents and care givers/teachers should
receive education/training to provide active
supervision in playgrounds.
• Parents should report injures to councils/
playground operators, taking photographs

of the equipment and undersurfacing at the
scene if possible.
• Parents should check and report playground
equipment hazards and noncompliant
surfacing, especially poorly maintained
loose fill, to councils/playground operators.
• Children should be encouraged to reduce
their high risk taking behaviours in
playgrounds with reward-based approaches
and behaviour change interventions.
• Children should wear closed shoes with
slip resistant soles when playing on play
equipment. Remove a child’s helmet before
permitting access to play equipment; a
child should not wear a scarf or clothing
with drawstrings or cords, to prevent
strangulation.  
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BOX 1: DATA SOURCES, CASE SELECTION AND ANALYSIS METHODS
Data Sources and Case Selection
Hospital admissions
Hospital admissions data were extracted from the Victorian Admitted Episodes Dataset (VAED).  The VAED records all hospital
admissions in public and private hospitals in the state of Victoria.
Cases were selected if the person was aged 0-14 years at the time of admission and had a first recorded external cause code in the
range W00-W19 - fall. All falls sub-categories were defined using external cause codes.  For most analyses readmissions to the same
hospital within 30 days, deaths in hospital and transfers within and between hospitals were excluded to avoid over counting.  All injury
admissions were included when providing estimates of direct hospital costs and number of hospital bed days as their inclusion provides a
more accurate estimate of the burden of injury.
For analysis of trends data mostly covers the 14-year period July 1998-June 2012.  In July 2012 the Victorian Hospital Admission Policy
changed significantly so that episodes of care delivered entirely within a designated emergency department or urgent care centre could no
longer be categorised as an admission regardless of the amount of time spent in the hospital. Previously, these types of episodes could be
categorised as an admission if the length of time in the hospital was 4 hours or more. This has had the effect of reducing the number of
admissions recorded on the VAED for the 2012/13 financial year.  For this reason the 2012/13 year was left out of trend analysis for this
report.  However, no change to the injury pattern was observed so 2012/13 was not excluded from the detailed analysis that covers the
most recent available 3-year period of data (July 2010-June 2013).  

Emergency Department (ED) presentations
ED presentations data were extracted from the Victorian Emergency Minimum Dataset (VEMD).  The VEMD records all presentations to
Victorian public hospitals with 24-hour emergency departments (currently 39 hospitals).  
ED presentations were selected if the cause was coded as a fall and the person was aged 0-14 years.  Deaths, cases subsequently admitted
to hospital and return visits for follow-up care were excluded to avoid over counting.  

Analysis Methods
Trend analysis
Trends, analysed for the period 1998/99-2011/12 for hospital admissions and 2004/05-2011/12 for ED presentations, were determined
using a log-linear regression model of the rate data assuming a Poisson distribution of injuries.  The statistics relating to the trend curves,
slope and intercept, estimated annual percentage change, estimated overall change, 95% confidence intervals around these estimated
changes and the p-value were calculated using the regression model in SAS® 9.3.   A trend was considered to be statistically significant if
the p-value of the slope of the regression model was less than 0.05.

Rates
Injury rates were calculated per 100,000 Victorian residents.  

Hospital costs
The National Hospital Costs Data Collection (NHCDC) is based on the principles of Casemix costing analysis which is a scientific
approach to the classification of patient care whereby each hospital admission is assigned an Australian Refined Diagnosis Related Group
(AR-DRG).  AR-DRGs provide a clinically meaningful way of relating the types of patients treated in a hospital to the resources required
by the hospital.  The NHCDC contains component costs per DRG and enables DRG Cost Weights and average costs for DRGs (national
and state/territory specific) for acute in-patients to be produced. The types of component costs included are ward medical, ward nursing,
non-clinical salaries, pathology, imaging, allied health, pharmacy, critical care, operating rooms, ED, ward supplies and other overheads,
specialist procedure suites, on-costs, prostheses, hotel and depreciation.  The NHCDC have ceased publishing state-specific costs data
so for this Hazard the Victorian Department of Health supplied VISU with Victorian average costs per AR-DRG by year, 5-year age
group and sex for the 3 financial years 2009/10, 2010/11 and 2011/12.  These costs were applied to each admission to estimate the direct
hospital costs associated with injury admissions in Victoria.  Costs calculated here for 2012/13 are provisional as the 2011/12 values were
used.
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Injury severity: definition of ‘high threat-to-life’ (HTTL) injury
To examine the severity of injury hospitalisations each hospital record was given an International Classification of Disease (ICD)-based
Injury Severity Score (ICISS) (Davie et al., 2008).  The ICISS involves estimating probability of death using the ICD injury diagnosis
codes recorded in a person’s hospital record.  Determining which injuries have a high threat-to-life (HTTL) involves calculating a
survival risk ratio (SRR) for each individual injury.  An SRR is the proportion of cases with a certain injury diagnosis in which the patient
does not die, or in other words, a given SRR represents the likelihood that a patient will survive a particular injury.  Each patient’s final
ICISS is the product of the SRRs associated with all the diagnoses listed on the patient hospital record.  An injury is considered to have
a high threat-to-life (HTTL) if the ICISS is less than or equal to 0.941, this is equivalent to a survival probability of 94.1% or worse –
meaning the injured person has a probability of death (when admitted) of at least 5.9%.
Davie G, Cryer C, Langley J.  Improving the predictive ability of the ICD-based Injury Severity Score.  Injury Prevention 2008; 14; 250-255.
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Contact VISU at:

VISU Staff
Director:

Professor Lesley Day

Manager Data Systems
Data Requests & Reports:

Ms Angela Clapperton

Manager Data Quality Improvement
and Consumer Product Safety:

Ms Karen Ashby

Data Analyst:

Mrs Tara Fernando

Research Officer:

Ms Shannon Gray

Statistical Advisor:

Mr Angelo D’Elia

Administration Officer:

Mrs Samantha Bailey

MIRI – Monash Injury Research Institute
Building 70
Monash University
Victoria, 3800
Phone:
Enquiries
Director
Fax
Email:

(03) 9905 1805
(03) 9905 1857
(03) 9905 1809
visu.enquire@monash.edu

Participating hospitals
From October 1995
Austin & Repatriation Medical Centre
Ballarat Base Hospital
The Bendigo Hospital Campus
Box Hill Hospital
Echuca Base Hospital
The Geelong Hospital
Goulburn Valley Base Hospital
Maroondah Hospital
Mildura Base Hospital
The Northern Hospital
Royal Children’s Hospital
St Vincents Public Hospital
Wangaratta Base Hospital
Warrnambool & District Base Hospital
Western Hospital - Footscray
Western Hospital - Sunshine
Williamstown Hospital
Wimmera Base Hospital
From November 1995
Dandenong Hospital
From December 1995
Royal Victorian Eye & Ear Hospital
Frankston Hospital
From January 1996
Latrobe Regional Hospital

From July 1996
Alfred Hospital
Monash Medical Centre
From September 1996
Angliss Hospital
From January 1997
Royal Melbourne Hospital

All issues of Hazard and other
information and publications of the
Monash Injury Research Institute can
be found on our internet home page:
www.monash.edu/miri/visu

From January 1999
Werribee Mercy Hospital
From December 2000
Rosebud Hospital
From January 2004
Bairnsdale Hospital
Central Gippsland Health Service (Sale)
Hamilton Base Hospital
Royal Women’s Hospital
Sandringham & District Hospital
Swan Hill Hospital
West Gippsland Hospital (Warragul)
Wodonga Regional Health Group
From January 2005
Mercy Hospital for Women
From April 2005
Casey Hospital
From July 2011
Bass Coast Regional Health
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Research Institute (MIRI) and is funded
by the Department of Health
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Injury Research Institute
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VISU collects and analyses information on injury problems to underpin the
development of prevention strategies and their implementation. VISU analyses are
publicly available for teaching, research and prevention purposes. Requests for
information should be directed to the VISU Data Request Manager or the Director by
contacting them at the VISU office.
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