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This issue of Hazard provides an update on trends in
injuries associated with trampolines and bunk beds, and
discusses these in relation to the relevant standards. It also
highlights the relatively small but potentially serious injury
issue associated with button battery ingestion.

Summary
Trampolines
Each year 1,500 persons are treated in
Victorian hospitals for an injury sustained
while using a trampoline.
Despite the
strengthening of regulations, mandating of
safety information for owners and users,
and substantial design modifications to the
trampoline, both the frequency and population
rate of injury from trampoline use in Victoria

The Victorian Injury Surveillance Unit is now an
independent unit within the newly created Monash
Injury Research Institute (MIRI) at Monash
University, operating separately from the Monash
University Accident Research Centre (MUARC)
which is also part of MIRI. MUARC will now
concentrate solely on research related to transport
injury, whereas VISU is clustered with other centres
and units working in the home, sport and leisure
stream. For more information on MIRI go to:
www.monash.edu.au/miri/. THE NEW WEB
ADDRESS FOR VISU IS:
www.monash.edu/miri/visu

continues to increase. Statistically significant
increases in admission rates were observed for
persons aged 0-4, 5-9, 10-14 and 15-19 years.
Falls off a trampoline remain the leading cause
of trampoline-related injury, and although they
are increasing in frequency, the rate of increase
is significantly less than that for all trampoline
injury, possibly attributable to the introduction
of trampoline enclosures (nets). However,
the presence of enclosures may have had an
unintended effect as an increase in the number
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of multiple-user injuries, and injuries among
younger children, is becoming apparent as
parents may allow freer access when they no
longer fear children falling off the trampoline.
The number of multiple-user injuries is rising
rapidly despite mandatory safety warnings
incorporated into AS 4989-2006 against this
practice. Trampolines greater than 500 mm in
height are not recommended for children aged
less than six years yet one-third of the injuries
reported were among children aged less than
6 years.
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It appears that there has been little impact of
the 2006 revision to the Standard on the trend
in the frequency of spring and frame injury. A
less than desired uptake of the requirements
in the voluntary Standard may be another
factor contributing to the absence of an overall
decrease in trampoline injury.

compartment of the item in which the batteries
are housed and the battery packaging. Raising
parental awareness of the risk of button battery
ingestion should be a co-ordinated strategy
with a consistent message regarding the
potential for harm.

Bunk Beds

Introduction

Bunk beds are an injury risk for young
children, in particular if the bunk bed is
used inappropriately (e.g. for playing) or if
it has been poorly made. There are nearly
300 injuries related to bunk beds treated in
Victorian hospitals each year.
Certainly there has not yet been a reduction
in the number of bunk bed related injuries
associated with the introduction of the current
mandatory Australian Standard for bunk beds
(AS/NZS 4220) which came into effect in
April 2005 and covers requirements for the
construction, design and labeling of bunk
beds. We were unable to determine if the
Standard might have arrested any previous
increasing trend in bunk-bed injury rates, as
pre-2005 data are not available.
While the ACCC generally recommend
against children under nine years old from
using a bunk bed, our study found almost
three-quarters of fall-related admissions
(73%) and ED presentations (73%) were for
children aged under nine years, and 49% and
50% respectively were for children aged under
six years old.

Button Batteries
Button style batteries have been used in
a rapidly expanding range of common
household items. They are often easy for
children to access and their small size mean
they are appealing to young children who may
ingest these small items or insert them into
their noses, or other body orifices, where they
can cause burns, hemorrhage, necrosis and life
threatening injury in as little as two hours.
323 button batteries ingestions or insertions
were identified by VISU over a 12 year period,
11% of which required admission to hospital.
An overall increase in the frequency was
observed. A third of the cases were children
less than 2 years of age. Eighty-nine percent
of cases resulted from the child ingesting the
battery.
The ability of the child to access the battery
readily and un-noticed requires attention to the
design of not only the battery, but the battery

Consumer products are associated with a
sizeable proportion of hospital treated injury.
Products may be involved in injuries through
physical failure, inadequate design, inadequate
instructions or safety warnings, misuse, and
unforeseen human and environmental factors
(Hazard 63). Injury surveillance systems
rarely, if ever, identify the level or type of
involvement of products in injury causation.
However, broad overviews are possible,
particularly for products that can be identified
with a specific code.
It is seven years since consumer productrelated injury has been a topic for Hazard. In
this edition, we have selected two products
(trampolines and bunk beds) for which
standards have existed for sufficient length of
time to start to have an impact on injury trends,
if effective. These products were last covered
in Hazard 61, 2005 and Hazard 44, 2000
respectively. Ongoing interest in trampolines
and bunk beds from regulatory authorities
suggested merit in updating the injury profiles.
In addition, the Australian standard for
trampolines is undergoing revision, making an
updated profile particularly timely. Notable
increases in the frequency of button battery
related injury and an increasing awareness of
the potentially serious nature of button battery
ingestion indicated a need to provide an injury
profile for this product type which has not
been previously covered in Hazard.
The profile for each product is presented
separately, while the common datasets and
methods are summarized together.

Trampoline Injury
Karen Ashby and Lesley Day

Introduction
In the 1990s, American Academy of Pediatrics
(AAP) called for the restriction of trampoline
use in the United States to supervised training
programs, in response to the rising number of
serious paediatric trampoline-related injuries,
especially to the head and neck. The AAP
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recommended that trampolines should not be
used at home or in routine physical education
classes and argued that they should also have
no place in outdoor playgrounds (AAP, 1999).
An updated AAP policy statement released in
2012 re-iterated this stance citing that, despite
the implementation of safety measures such
as frame-padding and netting, the risk of
injury had not been substantially mitigated
(AAP, 2012).
In 2007, the Canadian
Paediatric Society and Canadian Academy
of Sports Medicine similarly called for a ban
on recreational use in the domestic setting
(Leonard and Joffee, 2009).

and Materials ASTM standard in 2003, it
was not included in the 2006 revision of the
Australian Standard.
This Hazard article examines the patterns
of, and trends in, hospital-treated trampoline
injury in Victoria during the period July 2002
to June 2011. Both fall and non-fall injury
are considered. Several aspects of trampoline
injury are investigated in greater detail to
explore the impact of strengthened Standards
and design changes.

Methodology

The response of the Australian injury
prevention sector was more measured and
focused on revising the Australian Standard
for trampolines to include measurable safety
aspects designed to reduce the risk of injury.
An Australian Standard, AS 4989–2003
Trampolines—Safety aspects, was published
in 2003. The voluntary standard set out
requirements for components and design as
well as specifying information on assembly
and maintenance.

Data were extracted from the Victorian
Admitted Episodes Dataset [Victorian hospital
admissions] and the Victorian Emergency
Minimum Dataset [emergency department
presentations to 39 Victorian hospitals] for
the financial years 2002/3 to 2010/11. See
Box 1 for details of the data sources and case
selection.

The Standard was revised and improved in
October 2006 (AS 4989-2006: Trampolines—
Safety aspects) removing specifications for
frame design and focusing on safety aspects
such as spring and frame-padding design,
protection of sharp edges, safety marking
and labeling, and consumer information.
The Standard required that all recreational
trampolines offered for sale on the Australian
market must be supplied with framepadding or a soft-edge system. It was also
recommended that existing trampolines
purchased prior to the release of the 2006
Standard be retrofitted with a frame-padding
system that complies with AS 4989 (Eager,
2007). A minimum level of consumer safety
information was also mandated including
safety warnings on the trampoline packaging,
instructions on installation, maintenance and
safe use, including the need for active adult
supervision. Further minor amendments were
made in 2008 and 2010.

Frequency

It was expected that the 2006 revisions to
the Standard would result in a reduction in
trampoline-related injury although it was not
expected that the impact would be seen for
several years, given the lifespan of existing
trampolines. Contemporaneously, trampolines
that have safety enclosure netting to minimise
the risk of children falling off the equipment
to the ground —one of the most common
mechanisms of injury— came onto the
Australian market. Unlike in the United States
where the requirement for safety netting was
included in their American Society for Testing
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Figure 1a ED presentations for trampoline injury by year and broad cause,
Victoria, July 1, 2002 to June 30, 2011

Results: overview

Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations)

Figure 1b Hospital admitted trampoline injury by year and broad cause,
Victoria, July 1, 2002 to June 30, 2011

Over the nine-year period 2002/3 to 2010/11
there were 13,814 trampoline-related injuries
treated in Victorian hospitals. This number
comprised 3,199 hospital admitted cases
and 10,615 ED presentations with an annual
average of 355 admissions and 1,179 ED
presentations.
ED presentations climbed steadily in
frequency each year over the study period
from 639 cases in 2002/3 to 1,711 cases in
2010/11 (Figure 1a), whereas admitted cases
followed a more staggered pattern but showed
an overall increase from 293 in 2002/3 to 403
in 2010/11 (Figure 1b).
The majority of hospital-treated trampoline
injuries were falls (97% admissions, 72%
ED presentations). Among admissions, falls
dominated over the study period (Figure 1b).
Among ED presentations, fall injury also
predominated, however the rate of increase in
non-fall injury presentations was greater than
that for fall injury presentations (Figure 1a).
Neither the VAED nor the VEMD data
provide sufficient information to definitively
determine the style of trampoline implicated
i.e. rectangle or round enclosed trampoline.
The VEMD narratives suggest that less than
1% of cases (n=39) were associated with minitrampolines or rebounders, although their
involvement may not be consistently reported.

Source: Victorian Admitted Episodes Dataset (VAED - hospital admissions)

Forty-five percent of admissions and 41% of
ED presentations occurred among children
aged 5-9 years. The predominance of children
in this age group was present for both fall (i.e.
both falls from the trampoline, falls onto the
suspension system or the frame), and nonfall (i.e. collisions with other persons, overexertion injuries) (Table 1).
The mean age of the injured person was 9.0
years for admitted cases and 8.3 years for ED
presentations (Table 1). Non-fall injury had
a slightly higher mean age at both levels of
severity.
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Children aged 0-4 years were the next most
commonly injured group, representing 24%
of admissions and 28% of ED presentations,
followed by children aged 10-14 years (22%
of admissions and 23% of ED presentations).
There were 1,148 injured adults, aged 15 years
or older over the 9 year period, an average of
128 adults receiving hospital treatment for
trampoline injuries per annum.
Males comprised 57% of admissions and 53%
of ED presentations for trampoline injury, and
were particularly over-represented among
admission for non-fall injury (64%) (Table 1).
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Table 1

Circumstances and Outcomes
of Injury

Hospital-treated trampoline injury, Victoria by age and gender, July 1, 2002 to June 30, 2011

The location of injury was unspecified for 70%
of admissions and 8% of ED presentations.
Of cases with a specified location, 87% of
admissions and 88% of ED presentations
occurred in a home setting (own home or other
persons home). A further 6% of admissions
reportedly occurred in areas for ‘sport and
recreation’ and another 4% of admissions and
2% of ED presentations occurred in ‘schools
or other public buildings’.
Eighty percent of admitted cases required a
stay in hospital of less than two days, 19%
required a stay of between two and seven
days and 1% (n=26) stayed 8-30 days. Most
of the 26 patients with stays of 8-30 days
(n=19, 73%) were for lower limb fracture and
dislocation (range 8-24 days). A further three
long-stay cases (12%) were for upper limb
fracture, dislocation and open wound (range

Source: Victorian Admitted Episodes Dataset (VAED - hospital admissions)
Victorian Emergency Minimum Dataset (VEMD – ED presentations)

Figure 2

Figure 2: Trend in trampoline-related injury hospital admission rates
per 100,000 population, Victoria 2002/3 to 2010/11

Table 2
% Change
(95%CI)

Annual %
increase

27 (10, 46)

2.7%

101 (46, 159)

8.0%

71 (16, 140)

6.1%

149 (22, 345)

10.7%

NS

NS

4-11 days). One each of head, internal organ
and spinal injury accounted for the rest of the
longest stays.
Table 2 summarises the broad cause and type
of injury for hospital-treated trampolinerelated injury for both fall and non-fall injury.
Key findings are:
• Falls account for 97% of admissions and
72% of ED presentations.
• Other causes of ED presentation include
over-exertion (13% of all trampoline–
related ED presentation) and collision with
another person (6%).
• Fracture was the most common injury for
admissions accounting for 80% of fall and
52% of non-fall-related admissions, and
for 33% of fall-related ED presentations.
Dislocations and sprains/strains were the
most common non-fall ED presentation,
followed by fracture.

• The pattern of injury across all body sites
was similar among admissions and ED
presentations. Fall-related injury at both
levels of severity were mostly associated
with injury to the upper limbs (67%
admissions and 46% ED presentations),
while non-fall-related injury was mostly
associated with lower limb injury (38% of
admissions and 56% of ED presentations)
and the head and face (26% of admissions
and 18% ED presentations).
The single leading injury for fall admissions
was fracture of the elbow and forearm
(n=1,300, 42% of all fall admissions). For
non-fall admissions fractures of the knee and
lower leg were the leading injury (n=20, 25%
of non-fall admissions). For ED presentations
the leading fall-related injury was the same
as for admissions, fracture of the elbow
and forearm (n=1,097, 14% of all fall nonadmissions) and for non-falls the leading
injury was dislocation, sprain and strain of the
ankle (n=503, 17%).

Hospital-treated trampoline injury profile, Victoria, July 1, 2002 to June 30, 2011

Source: Victorian Injury Surveillance Unit (VISU)

Rates and Trend
Figure 2 presents the trend in the rate of
hospital admissions for trampoline injury and
clearly indicates that the 5-9 years age group
has the highest rate of admitted trampoline
injury.

Rates were increasing for all age groups,
except for those aged 20+ years (Figure 2).
The increasing trend was apparent for males in
all age groups, except age 20+ years, and for
females aged 0-4 years. The average annual
percentage increase for males was 9.6% (0-4

VICTORIAN INJURY SURVEILLANCE UNIT

years), 2.7% (5-9 years), 9.4% (10-14 years)
and 9.4% (15-19 years). For females aged 0-4
years the average annual percentage increase
was 6.5%.

*Suppressed due to small cell sizes
Source: Victorian Admitted Episodes Dataset (VAED - hospital admissions)
Victorian Emergency Minimum Dataset (VEMD – ED presentations)
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Table 3

ED treated trampoline injury by detailed cause group and severity, Victoria, July 1, 2002 to June 30, 2011

•

Although in smaller numbers, increases
in “falls on” and “non-fall” injuries are
noticeable from 2005/6, especially in ED
cases not admitted to hospital.

Figure 4

ED-treated non-fall trampoline injury by cause, Victoria, July 1, 2002
to June 30, 2011

Further analysis of fall-related trampoline
injury is presented in a later section on the
impact of the Australian Standard. The
remainder of this section deals with non-fall
and other trampoline related injury issues.
Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations including admissions). Note NES = Not elsewhere specified.

Detailed external cause analysis
Since falls are the major external cause of
hospital treated trampoline injury further
analysis was undertaken to elucidate more
detail about the circumstances of the falls.
The VEMD contains a free text narrative that
allows further breakdown by detailed cause
groups including the type of fall and categories
for non-fall injury. VEMD narrative analysis
was undertaken on both ED presentations and
VEMD cases admitted to hospital. There is
no narrative associated with the VAED so
this could not be performed for this dataset.
Note that the number of ED admissions
(n=1,653) does not match the VAED number
of admissions (n=3,199) as the VEMD is
collected from a sample of 38 hospitals and
the VAED is a statewide collection. Thirteen
percent of VEMD cases overall required an
admission to hospital.
Table 3 shows that falls off the trampoline
remain the leading cause of injury for both
VEMD admissions (62%) and presentations
(44%). For admitted cases, ‘fall on’ the
trampoline accounted for another 16%
of injuries and non-falls for 13%. For
presentations, non-falls represented 28% of
cases and ‘fall on’ injuries 19%.

Figure 3a ED presentations resulting in admission for trampoline injury by
detailed cause category and year, Victoria, July 1, 2002 to June 30, 2011

*Note:

this figure is based on ED cases subsequently admitted as it is only the VEMD that allows further
breakdown of the narrative. NES = Not elsewhere specified.

Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations)

Figure 3b ED presentations (non-admission), trampoline injury by detailed
cause category and year, Victoria, July 1, 2002 to June 30, 2011

There were an increasing number of injuries
occurring while attempting acrobatic
manoeuvres, steadily increasing from 7 cases
in 2003/4 to 53 cases in 2010/11. Injury
whilst undertaking acrobatic manoeuvres
mostly occurred among males (69%) and
persons aged 10-14 years (46%, mean age =
12.8), and almost exclusively while doing a
flip or tumble (96%). More than a third of
the injuries sustained when attempting such
moves were neck injuries (n=73, 36%), of
which three-quarters were sprains or strains or
other muscular injuries (n=55).

Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations, includes admissions)

Figure 5a ED presentations resulting in admission for trampoline injury by detailed
cause category and main injury type, Victoria, July 1, 2002 to June 30, 2011

Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations subsequently admitted)
Note NES = Not elsewhere specified.

Figure 5b ED presentations (non-admission) for trampoline injury by detailed cause
category and main injury type, Victoria, July 1, 2002 to June 30, 2011

Figures 5a and 5b depict the nature of main
injury of VEMD admissions and presentations
by detailed cause of injury categories. Key
findings are as follows:

Figures 3a & 3b show these cause categories
broken down by year and indicate that:
• All hospital treated trampoline injuries
have increased quite consistently over the
study period, particularly those treated in
the ED but not admitted to hospital.
• The trends in falls off the trampoline differ
from the trends for all trampoline injuries.
For ED cases admitted to hospital, there
has been a departure from the same overall
increasing trend from 2006/7 after which
there has been a slight declining trend. For
ED cases not admitted to hospital, the rate
of increase has been much slower than that
for all trampoline ED cases not admitted to
hospital, particularly from 2004/5.

There were 3,237 injuries for causes other than
falls in the VEMD (220 admissions and 3,017
presentations) in the 9-year period 2002/3
to 2010/11. The majority of these were for
injuries associated with over-exertion while
using the trampoline, including awkward
landings (n=1,498, 46% of non-fall injury
and 12% of all trampoline injury) (Figure
4). The age pattern of over-exertion injury is
similar to other trampoline injury (37% aged
5-9 years), however the gender pattern is quite
different with females accounting for 56%
of over-exertion injury. The most common
over-exertion injuries were sprains and strains
(n=816, 55% of all over-exertion injury) and
the ankle was the most commonly injured
body region (n=677, 45% of all over-exertion
injury).

• ‘Fall off’ injuries are predominantly
associated with fractures for both
presentations (37%) and ED admissions
(81%).
• Two-thirds of ‘Fall on’ ED admissions were
for fractures, whereas one-third of ‘Fall on’
presentations were for dislocations, sprains
and strains. ‘Jump off’, ‘Fall NES (not
elsewhere classified)’ and ‘Non-fall’ injury
followed a similar pattern.
Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations).
Note NES = Not elsewhere specified.
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Results: impact of
interventions to reduce
injury

1) Australian Standard: AS 4989-2003

The concept of the three Es: enforcement;
environment; and education are used in
injury prevention to describe the range of
intervention efforts used to prevent injury.
The first, enforcement, describes regulatory
or legislative change made to improve safety
and prevent injury. Environment relates
to changing the environment, and includes
design modification, to make a product
safer. Lastly education approaches deal with
providing information to individuals in order
to influence their behaviour to improve their
safety. These three approaches are often
most successful when used in conjunction,
and indeed efforts at preventing trampoline
injury have drawn on all three. Two major
interventions worthy of assessment for any
associated impact on the pattern of trampoline
injury are the introduction of an Australian
Standard for trampolines; and market driven
design modifications to the trampoline.
Figure 6

The first Australian Standard, AS 4989–
2003
Trampolines—Safety
aspects
established requirements for components
and design and specified required
consumer information on assembly and
maintenance. Updated in 2006, the revised
Standard focused on safety aspects: spring
padding design; protection of sharp edges;
safety marking and labeling; and improved
consumer information. A key component
was the requirement that trampolines be
supplied with frame-padding or a softedge system. Retrofitting of spring and
frame-padding was also recommended.
A minimum level of consumer safety
information was also mandated including
safety warnings on the trampoline
packaging, instructions on installation,
maintenance and safe use, including
recommendations
against
allowing
multiple-users on the trampoline and the
need for active adult supervision.

It was anticipated that the 2006 Standard
would result in a reduction in trampolinerelated injury, particularly injuries
from contact with rigid surfaces of the
trampoline, the spring and frames.
2) Market-driven design modifications
Concurrent to the Standards revisions in
the early 2000’s trampoline manufacturers
commenced
selling
“new”
style
trampolines that had safety nets in order
to reduce the risk of children falling off
the trampoline to the ground. Anecdotal
evidence from ED staff has suggested that
an unintended outcome of this modification
has been an increase in collision injury
or other injury associated with multipleusers.
With these two interventions in mind, further
analysis of cause of injury categories may
provide insight into any effects of these
interventions. Three common injury scenarios
were further investigated to this end: injuries
associated with frames and springs (influence
of Standard AS 4989-2006), falling off the

trampoline (influence of market-driven design
modifications), and injuries associated with
multiple-users (influence of Standard AS
4989-2006). Since data on trampolining
participation are not available, rates for the
different types of trampoline injury cannot
be calculated to more accurately examine
the impact of the Standards and marketdriven modifications. Here we examine
trends in numbers of these types of injuries
in comparison with the trend in trampoline
injuries overall, as well as the trend in
proportions.
Each of these three injury circumstances were
reviewed using the available data. Given
the lack of narrative in the VAED, VEMD
admissions data, as well as ED presentation
data are reported. Figure 6 illustrates how
these categories relate to each other and it
must be noted that they are not mutually
exclusive. For example, a person may collide
with another user of the trampoline (and be
counted as a multiple-user injury) but may
also then fall off the trampoline (and hence
also be counted as a ‘fall off).

Impact of Australian Standard:
spring and frame injury (n=606)

Relationship between different injury circumstances associated with trampoline injury

The revised Standard AS 4989-2006 required
that all trampolines be supplied with framepadding or a soft-edge system that covered
the frame and springs of the trampoline.
Retrofitting of spring and frame-padding to
existing trampolines was also recommended.
Any impact of these requirements should
be visible in the pattern of spring and frame
injury.

Falls NES
840

Fall ON
1,846

346

Spring
and
frame

There were 606 injury cases (5% of all VEMD
cases) where the free text mentioned the
involvement of the springs, frame, edge or
metal part of the trampoline. Most (n=566,
93%) were presentations and 40 (7%) were
admissions. More than two-thirds (69%) were
fall-related. Over the period 2002/3 to 2010/11
there has been an 8.6% (95%CI 5.7%-10.8%)
annual average increase in the frequency of
spring and frame injury, less than the overall
annual average increase of 12.6% (95% CI
10.3%-13.4%) for all trampoline injury. As
the confidence intervals for these estimates
overlap, this difference is not statistically
significant. It appears that any impact of the
2006 revision to the Standard on the trend in
the frequency of spring and frame injury has
been small to date. Figure 7 shows that as a
proportion of all trampoline injury over time,
spring and frame injuries decreased prior to
the 2006 revision to the Standard and there
has been no discernible trend in the proportion
since the Standard came into effect.

254
4

2

Through
net

Collision
with person

75

676

45

Multiple
jumper

45
30

Fall from
5,587

Over Exertion
1,453

Other
1,050

Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations)
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Figure 7

ED-treated spring and frame injury by year as a proportion of all trampoline
injury, Victoria, July 1, 2002 to June 30, 2011

Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations, includes admissions)

Spring and frame presentations were most
common in children aged 5-9 years (n=219,
39%), as was the case for all trampoline
injury. However there was a higher proportion
of injury to children aged 10-14 years among
spring and frame presentations (31%, n=176)
compared to all trampoline injury (Table 4).
This pattern held for admitted cases where the
10-14 year old age group accounted for 35%
of spring and frame admissions compared to
21% for all trampoline presentations.
Males were more highly represented making
up 60% of spring and frame injuries for both
Figure 8

severity levels, compared to proportions of
57% of all admissions and 53% of all nonadmissions (Table 4).
Open wounds accounted for 38% of spring
and frame injury admissions and 35% of
non-admissions while representing just 4%
of admissions and 11% of non-admissions
for all trampoline injury. Conversely there
are far fewer fractures and dislocation, sprain
and strains among spring and frame injuries
compared to all trampoline injuries at both
levels of severity (Table 4).

ED-treated injury related to multiple-users by year as a proportion of all
trampoline injury, Victoria, July 1, 2002 to June 30, 2011

Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations, includes admissions)
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ED-treated falls off a trampoline injury by year as a proportion of all
trampoline injury, Victoria, July 1, 2002 to June 30, 2011

The pattern of multiple-user-related injury
shows some variation from that of all
trampoline injury. Young children aged 0-4
years represented a higher proportion of
multiple-user presentations (35%) compared
to all trampoline presentations (28%)
(Table 4).
Among admissions, dislocation and strain or
sprain injuries, neck injuries and lower limb
injuries were proportionally higher in multipleuser events compared to all trampoline injury
events (Table 4).

Impact of market-driven
design modifications: falls off
trampolines (n=5,662)
Falls off trampolines to the ground or another
surface (n=5,662) represent 46% of all cases
reported in the VEMD (admissions and
presentations) (Table 3). Although most
(82%) were presentations, the potential for
serious injury is great; they account for more
than 60% of admitted cases reported on the
VEMD. The AAP (2012) stated that a fall off
a trampoline is the most obvious of risks as
jumpers have the ability to propel themselves
to greater heights off a trampoline than from
a jump on the ground. The introduction of
enclosed trampolines should eliminate falls
off the trampoline, unless the zipper opening
is not secured or the netting or zipper is
compromised. In most instances a previous
incident that may have led to a fall off the
trampoline, should, on an enclosed trampoline,
result in a more benign collision with the net
with the user remaining on the surface of the
trampoline instead of falling to the ground.

Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations, includes admissions)
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Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations, includes admissions)

Figure 9

There were proportionally more upper limb
injuries in both admissions and presentations
for falls off trampolines, compared to all
trampoline injury (74% vs. 63% for admissions
and 52% vs. 37% for presentations. Fractures
of the elbow and forearms were the leading
injury for ‘falls off’ for both admissions
(n=539, 53%) and presentations (n=806,
17%).

*Suppressed due to small cell sizes

The mean age of persons injured by a fall off
a trampoline was younger than for trampoline
falls overall (7.6 years vs. 8.0 years) and for
all trampoline injury (8.3 years). The sex and
nature of injury patterns were comparable to

all trampoline falls. ‘Fall off’ injuries were
mostly associated with fractures for both
admissions (81%) and presentations (37%)
(Figures 5a and 5b).

ED-treated trampoline injury profile by selected causes, admissions and presentations, Victoria, July 1, 2002 to June 30, 2011

There were 847 injury cases (7% of all VEMD
cases) where the free text mentioned multipleusers on the trampoline at the time of the
injury. Most (n=793, 93%) were presentations
and 64 (8%) were admissions. More than
eighty percent (n=694, 81%) occurred when
two or more, jumpers collided, another 7%
occurred when the injured person was double
bounced. Figure 8 shows that as a proportion
of all trampoline injury over time, multipleuser injuries have increased. In addition,
the frequency of multiple- user injuries has
increased by an average of 18.1% (95%CI
14.4%-18.8%) annually, significantly higher
than the all ED treated trampoline injury
annual increase of 12.6% (95% CI 10.3%13.4%).

Figure 9 shows that falls off trampolines
decreased as a proportion of trampoline
injury during the study period. While the
proportion has been decreasing, there has
been, on average, an annual increase in the
frequency of 7.9% (95%CI 5.6%-9.5%). This
is significantly less than the 12.6% (95% CI
10.3%-13.4%) average annual increase in all
ED-treated trampoline injury.

Table 4

Impact of Australian Standard:
multiple-user injury (n=847)

Discussion
Safe trampolining remains a persistent
challenge. Over the study period an annual
average of 1,500 persons were treated in
Victorian hospitals for an injury sustained
while using a trampoline.
Despite the
strengthening of regulations, mandating of
safety information for owners and users,
and substantial design modifications to the
trampoline, both the frequency and population
rate of injury from trampoline use in Victoria
continues to increase. Statistically significant
increases in admission rates were observed for
persons aged 0-4, 5-9, 10-14 and 15-19 years,
for males in each of these age groups and
among females aged 0-4 years.
Similar trends have been observed in other
developed nations. Chalmers et al. (1994)
reported a three-fold increase in the admission
rate in New Zealand in the decade to 1998,
Smith (1998) noted a 98% increase in child
trampoline injury presenting to EDs in the
United States in the period 1990-1995, and
similarly Leonard and Joffe (2009) reported
a 374% increase in child presentations to
EDs for trampoline injury in Canada over the
period 1990 to 1998.
The lack of accurate import, sales or exposure
data make it difficult to ascertain the extent to
which such increases in injury are attributable
only to increased trampoline use. Anecdotal
evidence suggests that the popularity of
backyard trampolines has increased and
may be influenced by the reduction in price
of lower-end models. Sanders et al. (2011)
estimated that in 2000 27% of Australian
families, with at least one child between 3 and
9 years of age, had a backyard trampoline.
Similarly, we lack data on the composition,
age and condition of trampolines in domestic
backyards, both in general and for those
associated with injury.
Identification of
trampoline injury in the hospital surveillance
databases requires good reporting of coded
and, for ED cases, free text, data collected in
the challenging ED environment. These data
are vital to both identify cases and extract any
detail on the injury scenario. Unfortunately,
even when a good level of data is present it
rarely includes detail of the type of trampoline
involved and presence (or absence) of safety
features and it is beyond the scope of a broad
surveillance collection to report the age of the
trampoline or condition of safety features.
An accurate assessment of the impact of
interventions would require knowledge of
the number, age and general condition of
trampolines, and the presence, condition and
use of safety features.

Falls off a trampoline remain the leading
cause of trampoline-related injury in Victoria,
although they are decreasing as a proportion of
all trampoline injury because their annual rate
of increase is not as great as for other causes
of trampoline injury. This pattern is similar to
that reported in other Australian states (Sandler
et al, 2011) and in New Zealand (Chalmers et
al. 1994). Interestingly this is in contrast to
reports from the northern hemisphere (US,
Canada and United Kingdom) where injuries
occurring on the body of the trampoline
predominate (Furnival et al. 1999; Alexander
et al. 2010; Bogacz, 2009; Wootton and
Harris, 2009). This may be attributable to the
earlier recommendations for trampoline safety
enclosures that have been part of the ASTM
since 2003. Thus, in Victoria, the reduction
in “fall off” injuries is perhaps attributable
to the introduction of trampoline enclosures
(nets). Other findings however may contend
against this. Examination of the effectiveness
of frame-padding and enclosures in preventing
injury was undertaken by Alexander et al.
(2010) using US data from 2002-2007. The
authors found that in the US there was no
significant change in the downward trend of
‘fall off injuries’ and insufficient evidence of a
change in spring and frame injury, despite the
ASTM recommendations for enclosures and
padding. This led Alexander et al. to conclude
that these interventions had minimal effect,
but the reasons for the lack of impact remain
unknown.

children who are lighter, have less developed
coordination and lack necessary motor skills
for balance, estimating that the lightest person
on the trampoline is 5-14 times more likely to
be injured (Wootton and Harris, 2009; Bogacz,
2012). The Victorian data shows that children
aged under five years are over-represented
among multiple-user injuries.

Other authors have warned that the presence of
enclosures can be harmful by leading parents
to a misguided conception that injuries only
occur when children fall off, or make contact
with the frame, and that parents believe that
the presence of the enclosure eradicates risk
of injury (Wootton and Harris, 2009). This
unintended effect may be a factor in the trends
in the Victorian data which show increases in
the number of multiple-user injuries , injuries
among the younger children, fall on and nonfall injuries.

This trend is supported by the theory of risk
compensation outlined by Morrongiello and
Major (2002) where parents who believe
more strongly in the efficacy of safety designs
allow greater risk-taking by their children,
particularly when the children are experienced
in the activity. They continue that product
designs that promote child safety can lead
parents to erroneously assume that there is
now no risk of injury resulting in greater
permissible risk-taking by their children.
Applied to trampolines, parents who have
bought a high end ‘safe’ model of trampoline
may contravene mandatory warnings about
minimum age of jumper or multiple-users as
they are falsely assured of the complete safety
of the product. The authors also caution that
design is not a substitution for supervision
(Morrongiello and Major, 2002). Even with
supervision the risk of trampoline injury is not
eliminated entirely. Smith (1998) noted that
73% of trampoline injuries to children aged
less than 6 occurred while the child was under
adult supervision, while a study by Bogacz
(2012) noted supervision in 54% of cases.
The AAP expressed concerns over supervision
complacency, particularly when safety
measures are in place, as well as lack of adult

The number of multiple-user injuries is rising
rapidly despite mandatory safety warnings
incorporated into AS 4989-2006 against this
practice. Internationally, in countries where
fall off injuries are lower, there are reports
of high numbers of multiple-user injury. A
prospective study in the UK by Wootton and
Harris (2009) reported that some 82% of
the 131 injured children recruited were not
the sole person on the trampoline when the
injury occurred. Similarly Bogacz (2012)
reported 80% of children injured in a Scottish
study involved multiple-users. These authors
caution that the practice of allowing multipleusers is particularly hazardous for young
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The mandatory safety information included
in trampoline packaging that advises against
multiple-users also states that trampolines
greater than 500 mm in height are not
recommended for children aged less than six
years. Our current investigations shows that
more than one-third of the injuries treated (35%
of admissions and 36% of ED presentations)
were among children aged less than 6 years.
Without complete details of the injury scenario
we can only speculate that, despite safety
information to the contrary, parents perceive
enclosed trampolines as safe for younger, and
multiple, users as the potential to fall off the
trampoline is eliminated. Some support for
this assumption is provided by Eager et al.
(2012a) who surveyed a customer dataset of
owners of one ‘soft edge’ model of trampoline
that had been designed to remove equipmentrelated injury. The authors surveyed owners
on trampoline usage and trampoline injury
on that model finding that the median age for
injury of these “safe” trampolines was younger
(five years) than that reported for traditional
trampolines (Eager et al., 2012a).
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knowledge and intervention regarding risk
behavior with trampoline use (AAP, 2012).
The Victorian data also shows an increase in
injuries sustained while attempting acrobatic
manoeuvres and a predominance of older
children being injured while doing flips and
somersaults. This may also be linked to riskier
behaviour while on the trampoline as the fear
of falling from the trampoline (by child and
parent) is dampened by the presence of nets.
Importantly there were higher proportions
of neck injuries reported among both the
multiple-user and ‘attempted acrobatic’ injury
groups, a trend which should be monitored.
While cervical spine injury is fortunately not
the most commonly reported trampolining
injury, such injuries are the major cause of
neurological sequelae and death (AAP, 2012;
Leonard and Joffee, 2009; Chalmers et al.
1994). Leonard and Joffee (2009) and Furnival
et al. (1999) note that cervical spine injuries
frequently occur on the trampoline mat, rather
than from a fall off the trampoline, often when
failed flips or somersaults cause hyperflexion
or hyperextension of the cervical spine (AAP,
2012). Furnival et al. (1999) reported a strong
association between spinal injury and flips or
other complex mechanisms of injury (P<.001;
RR-6.03, 95% CI, 4.25-8.56).
Injuries from contact with the spring and
frame were addressed by both the padding
of these components directly on rectangle
trampolines and combined padding and netting
on enclosed trampolines. It appears that there
has been little impact of the 2006 revision to
the Standard on the trend in the frequency of
spring and frame injury. Figure 7 shows that
as a proportion of all trampoline injury over
time, spring and frame injuries decreased prior
to the 2006 revision to the Standard and there
has been no discernible trend in the proportion
since the Standard came into effect.
There was a higher representation of older
children, particularly males, among spring
and frame injuries reported here. Without
any detailed scenario data it could be deduced
that these injuries may be occurring on older
trampolines purchased prior to AS 4989-2006,
bought when these children were younger, or
if bought since AS 4989-2006, within a time
frame that has seen the padding perish or be
otherwise damaged and not replaced.
A less than desired uptake of the requirements
in the voluntary Standard may be another
factor contributing to the absence of an overall
decrease in trampoline injury. The Australian
Consumers Association recently reviewed
the safety of 12 models of trampolines
ranging in price from $AU 179 to $AU985,

with the results being published in CHOICE
(Ciaramidaro, 2012). The 12 trampolines were
tested to the part of AS 4989:2006 that deals
with requirements for areas of the trampoline
where impact attenuation (padding) is
necessary. Testing involved dropping a 4.6kg
hemispherical head form from a height of 1.5
metres and measuring the shock severity as
it impacted the padding or soft-edge system
in three different locations on each of the 12
trampolines. Only one model tested passed
in terms of the effectiveness of the spring
and frame-padding in preventing injury to the
child’s brain. Test failure indicates that in the
case of a fall there is an unacceptable risk for
potential injury to the child’s brain, a result
obtained for 11 of the 12 models tested.
Also of note are the reported decreases
in quality and longevity of trampoline
components. The International Trampoline
Industry Association, as reported by Alexander
et al. (2009), estimate that a trampoline sold
in 1989 had an expected life of 10 years; by
2004 this had decreased to 5 years. Warranties
for frames and mats are consistently longer
than that for padding and enclosures with the
expectation that these will be replaced during
the life of the trampoline. There is however no
evidence as to the extent to which this occurs
or whether damaged items remain in place or
discarded.
Authors such as Wootton (2009) and
Alexander et al., (2010) propose that consumer
behaviours such as inappropriate installation,
positioning of enclosures outside the frame,
inattention to the maintenance of deteriorating
padding, and failure to enact safety measures
are some of the reasons that the injuries
continue despite the availability of these
safety measures. Eager et al. (2012b) reported
40 falls from enclosed trampolines with the
vast majority (36, 90%) falling through the
net door when it was not properly zipped or
secured. Manufacturers are addressing this
by developing self-closing latching (Eager,
personal communication 2012).

Limitations
There are several limitations to this study.
Identification of cases on the VEMD is reliant
solely on the inclusion of a good free text
narrative collected in the busy ED by staff for
whom data collection is a secondary duty to
patient care. Among identified cases the ability
to classify these into a ‘type’ of trampoline
injury once again relies solely on this free
text field. Common spelling mistakes are
included in the search strategy to try account
for typographical errors. It is expected that
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the cases identified in the VEMD are an
underestimate of the true number of cases
presenting to EDs.
VAED admissions data was selected by
a combined strategy of selecting for an
‘External Cause’ code for falls alone and an
‘Activity’ code to account for non-fall injury.
We assume this to be an accurate and total
picture of admissions recorded on the VAED.

Recommendations
The following recommendations relate to
the trampoline placement, assembly and
maintenance, and to the safety features to look
for in a trampoline and recommendations for
safe use. Many of these recommendations
are drawn from the recent CHOICE article
(Ciaramidaro, 2012).

Placement
•

Ensure you have sufficient space for a
trampoline. There should be a clearance
of two metres on all sides and five metres
overhead to avoid inadvertent contact with
fixed structures such as walls, trees etc.

•

Place the trampoline on a flat level surface.

•

Cover the area around the trampoline in
soft, impact-absorbing material (e.g. lawn,
pine bark, wood chips or sand). Avoid
using the trampoline on concrete as the
potential for serious injury is greater from
falls onto a hard surface.

Assembly
•

Follow assembly instructions and contact
the manufacturer for more detailed
instructions if required.

•

Check the manufacturer’s website as
some use this medium to provide timely
safety advice or additional guidance on
assembly.

•

Secure trampoline legs to the ground. This
will increase stability and prevent unsafe
relocation of the trampoline.

•

Consider an installation service to ensure
proper installation.
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Safety Features

Maintenance

Conclusion

•

Ensure frame-padding is present to limit
injuries from contact with the metal frame.

•

Check the trampoline regularly for tears,
worn areas and bending in the bed, frame
and safety enclosure.

•

Ensure netting is present and appropriately
assembled.

•

Inspect the frame and springs regularly for
surface rust, corrosion and deterioration.

•

Rotate the safety padding to minimise
degradation at the enclosure entrance and
sun exposure if some parts are protected
by shade during the day. This will increase
the life of the padding.

Trampolining is a fun way for children and
adults to engage in active recreation, the
need for which is becoming increasingly
important, and aids in the development of coordination, balance and motor skills. Despite
continuing efforts to improve the safety of
trampolines for users the overall number of
hospital- treated injuries continues to climb.
As we do not have participation rates for
trampolining we cannot compare the injury
risks of trampolining injury with other forms
of active recreation. Regulation and design
modification have progressed; however user
behavior may adjust as a consequence with
an unintended relationship between safety
developments and parents allowing increased
risk-taking by users as parents perceive
trampolines to be safer for their children.
Of particular concern is the one-third of the
injured population who were younger than the
recommended minimum age for use who are
sustaining injuries sufficiently serious enough
to require hospital treatment. The Australian
Standard is currently under review and it will
be important to ensure that any developments
be accompanied by an intensive education
campaign to raise the parental awareness of
the risks associated with failing to maintain
trampoline components and allowing risk
taking use.

•

Consider buying models that have safety
netting that assembles on the inside of
the padding system. This configuration
reduces the likelihood of hitting the
trampoline edges in the case of a fall.

Safe Use
•

Trampolines are not recommended for
children under six years.

•

Before using, check that the area around
and under the trampoline is free from
obstacles.

•

•

Ensure netting enclosures are zipped
closed while the user is on the trampoline
to avoid falls through the unzipped door.
Only allow one child at a time to use the
trampoline to avoid collision and other
injury associated with multiple-users.

•

Set, maintain and enforce clear safety
rules: “one at a time,” “bare feet only,”
and “do not use when wet” are good
boundaries to establish.
Supervise children while they are using
the trampoline.

•

Encourage use of the middle of the
trampoline mat for safe jumping and climb
rather than jumping off the trampoline
when finished.

•

Don’t let jumpers bounce against the
netting intentionally.

•

•

Teach your child to focus their eyes on the
trampoline as a means of controlling the
bounce.
Do not attempt or allow advanced
acrobatic manoeuvres such as somersaults
or flips. Inverted manoeuvres should
only be attempted under trained adult
supervision.

Consider the benefits of retrofitting older
trampolines with a frame padding system
that is compliant with the current standard.

Other Things to Consider
•

Discourage children from playing
underneath the trampoline, particularly
while a jumper is using the trampoline.

•

•

•

•

In-ground installation is an option to
reduce fall heights and possible injury.
However digging in a trampoline will
involve quite a lot of preparation (for
example, pit drainage is essential).
NSW Fair Trading state that if a child
is unable to get up independently onto
the trampoline then they may not be at
the right developmental stage to use a
trampoline, hence access via a ladder
should be restricted. The opposing view
is that a ladder could be a useful aid to
help children get on and off a trampoline
safely, but it should be removed when the
trampoline is not in use as this will remove
the risk of unsupervised access to the
trampoline.

Further Research
While surveillance data provides us with
a good minimum count of the number of
persons injured, further research is required
to better understand the issues associated
with continuing increases in trampoline injury
numbers. Areas worthy of further research
include: the gathering of population exposure
data to apply injury rates to hours of use;
and a follow-up study of people injured on
trampolines to ascertain the type of trampoline,
the extent to which the trampoline meets the
relevant Standard and the general condition of
the trampoline.
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Bunk Bed Injury
Emily Kerr and Lesley Day

Introduction
Bunk beds comprise a set of components
assembled into beds that are stacked one over
the other, or are elevated beds where the top
of the mattress base is at 800mm or more
above floor level (Australian Competition &
Consumer Commission (ACCC) 2012a). They
are often used in children’s bedrooms, as they
allow for more floor space.
Bunk beds are an injury risk for young
children, in particular if the bunk bed is used
inappropriately (e.g. for playing) or if it has
been poorly made. Initial research into bunk
bed injury came about after a number of
fall-related fracture injuries were reported,
as well as some cases of asphyxiation due
to entrapment in the bunk bed (Watson et al
1997). Falling is the leading cause of injury
hospitalisation among children in Victoria, and
falls from beds or chairs are the second most
frequent type of fall among young children
(Ashby & Corbo 2000). Fall injuries are the
most common type of bunk bed injury (Barker
et al 2008), and children can suffer serious
injury from falling from the top bunk. Other
serious bunk bed-related injury can occur if a
child gets caught between gaps in and around
the bunk bed, and injury can also occur if bunk
beds are placed in rooms with low ceilings, as
children may hit the ceiling or be struck by fan
blades (Barker et al 2008).
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The current mandatory Australian Standard
for bunk beds (AS/NZS 4220) came into
effect in April 2005 (ACCC 2007). It covers
requirements for the construction, design and
labelling of bunk beds and states that:
•

All bunk beds must have permanently fixed
guardrails on all four sides and ends, with
a minimum distance of 260mm between
the upper surface of the mattress base and
the upper surface of the guardrail;

•

There must not be any gaps large enough
to trap a child’s head or limbs;

•

There must be no protrusions from the
bunk bed measuring over 8mm which may
snag a child’s clothing; and

•

Bunk beds must come with a marking
indicating the maximum mattress height
on the upper bunk bed when the height of
the guardrail is less than 360mm.

Product
Safety
Australia
generally
recommends against children under nine years
old using an upper bunk bed, and definitely
advises against the use of these beds for
children under six years old (2012a).
Changes to hospital data coding have
enhanced our ability to specifically monitor
bunk bed-related injury and hence, this Hazard
article examines the patterns of, and trends in,
hospital-treated bunk bed injury in Victoria
during the period July 2006 to June 2011.
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Table 1

Method

Hospital-treated bunk bed injury in Victoria by year, July 1, 2006 to June 30, 2011

Figure 1

Data were extracted from the Victorian
Admitted Episodes Dataset [Victorian hospital
admissions] and the Victorian Emergency
Minimum Dataset [emergency department
presentations to 39 Victorian hospitals] for
the financial years 2006/7 to 2010/11. See
Box 1 for details of the data sources and case
selection.

Trend in bunk bed-related injury hospital admission rates per 100,000
population, Victoria 2006/7 to 2010/11

Results
Frequency
Over the five-year period 2006/7 to 2010/11
there were 1,491 bunk bed-related injury
cases identified in Victorian hospitals. These
comprised 362 hospital admitted cases
and 1,129 emergency department (ED)
presentations (excluding admissions), with an
annual average of 72 admissions and 226 ED
presentations over the five years (Table 1).

Source: Victorian Admitted Episodes Dataset (VAED - hospital admissions)
Victorian Emergency Minimum Dataset (VEMD – ED presentations)

Table 2

Hospital-treated bunk bed injury in Victoria by age and gender, July 1, 2006 to June 30, 2011

There was a general increase in the frequency
of admitted cases over the study period, while
there was no clear trend for ED presentations.
The admissions (VAED) dataset only has a
code for falls from bunk beds; however the
ED dataset (VEMD) has a text “description of
injury event” variable which can be searched
for any injury involving a bunk bed and thereby
allowing analysis of the type of injury event.
Of ED presentations for bunk bed-related
injury, 87% were fall-related, including falls
from the bunk bed, jumps off the bunk bed,
and being pushed or pulled off the bunk bed.
Non-fall injuries included: collisions with or
striking the bunk bed; being struck by part of
the bunk bed or by a ceiling fan (when on top
of bunk); or being caught or jammed in the
bunk.
Among admissions, children (aged 0-14
years) accounted for 89% of cases, with the
highest number involving children aged four
years and five years (both 12% of admitted
cases) (Table 2).
Among fall-related ED presentations, children
accounted for 92% of all cases; however it
was two-year-olds (13%), four-year-olds
(12%) and three-year-olds (10%) that were
most commonly injured. Among non-fallrelated ED presentations, there were higher
proportions of injury to the older age groups
(Table 2).
*Suppressed due to small cell sizes

The mean age of the injured person was 9.7
years and 7.7 years for admitted cases and fallrelated ED presentations respectively. The

Source: Victorian Admitted Episodes Dataset (VAED - hospital admissions)
Victorian Emergency Minimum Dataset (VEMD – ED presentations, non-admissions)
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Source: Victorian Admitted Episodes Dataset (VAED – hospital admissions)

mean age for non-fall-related ED presentations
was higher, at 11.7 years. There were 145
adults injured (aged 15 years or older) over the
five-year period, an average of 29 per annum.
Males comprised 58% of admissions and 54%
of non-admissions for bunk bed injury (Table
2).

•

The location of injury was unspecified
for 23% of admissions and 4% of ED
presentations. Of cases with a specified
location, 90% of both admissions and ED
presentations occurred in a home setting
(own or other person’s home).

•

Fracture was the most common injury
among fall-related admissions and ED
presentations, accounting for 58% of
admissions and 26% of ED presentations.
For non-fall-related ED presentation cases,
open wounds were the most common
injury type (45%).

•

Among fall-related bunk bed injury
admissions, the upper limb was the
most commonly injured body region,
accounting for 49% of admitted cases.
Among fall-related ED presentations,
the head or face was the most commonly
injured body region (36%), followed by
the upper limb (35%). Among non-fallrelated ED presentations, the head or face
was the most commonly injured body
region (57%).

•

84% of admitted cases required a hospital
stay of less than two days.

Rates and Trend
Figure 1 presents the trend in the rate of
hospital admissions for bunk bed injury.
The 5-9 year age group had the highest rate
of admitted bunk bed injury. There were no
statistically significant trends in bunk bed
injury admission rates over the five-year
period.

Circumstances and outcomes of
injury
Table 3 summarises the cause and type of
injury for hospital-treated bunk bed injury for
both fall and non-fall injury. Key findings are:
•

Falls accounted for 87% of ED
presentations identified as being associated
with bunk beds.

•

Of the 147 non-fall-related ED presentation
cases, 66% were caused by being struck by
or colliding with an object and 16% were
caused by a cutting or piercing object.
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The single leading injury for fall-related
admissions was fracture of the elbow and
forearm (n=117, 32% of all fall admissions).
For all (fall and non-fall-related) ED
presentations, open wounds to the head
were the leading injury (n=114, 12% of all
fall presentations; n=52, 35% of all non-fall
presentations).

Detailed analysis: external cause
There is no narrative available in the VAED
so VEMD narrative analysis was undertaken
on all ED presentations including admitted
cases, to allow description of external cause to
a more detailed level than that possible when
relying on the routinely available external
cause codes. Note that the number of ED
admissions (n=169) does not match the VAED

(20%). Among ED admissions, falls from
the bunk most commonly resulted in
fractures (57%) and intracranial injuries.

number of admissions (n=362) as the VEMD
is only collected from a sample of 38 hospitals
and the VAED is a state-wide collection.
Table 4 shows the detailed cause of injury
categories and the associated nature of
main injury of VEMD admissions and ED
presentations for bunk bed-related injury. Key
findings are as follows:
•

•

Among both ED presentations (nonadmissions) and admitted cases, the
leading cause of injury was a fall from a
bunk bed (87% overall; 80% and 91%
respectively).
Among ED presentations, falls from the
bunk most commonly resulted in fractures
(26%) and dislocations, sprains and strains
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•

Among non-fall ED presentations
(n=147), the specified causes of injury
were colliding with or striking the bunk
bed (e.g. running into the bunk bed) (65%),
being struck by part of the bunk bed (e.g.
part of bunk bed falling onto person)(9%),
being caught or jammed in the bunk bed
(7%) , and being struck by a ceiling fan
(5%).

•

Among ED non-fall presentations,
colliding with or striking the bunk bed
most commonly resulted in open wounds
(48%), superficial injuries (16%) and
dislocations, sprains and strains (12%).
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Source: Victorian Emergency Minimum Dataset (VEMD – ED presentations, includes admissions)

Source: Victorian Admitted Episodes Dataset (VAED - hospital admissions)
Victorian Emergency Minimum Dataset (VEMD – ED presentations, non-admissions)

*Suppressed due to small cell sizes
**Note: This table includes ED cases subsequently admitted as it is only the VEMD that includes a narrative which allows further breakdown of external cause.

*Suppressed due to small cell sizes

ED-treated bunk bed injury by detailed cause and nature of main injury, Victoria, July 1, 2006 to June 30, 2011

Hospital-treated bunk bed injury profile, Victoria, July 1, 2006 to June 30, 2011

Table 4

Table 3

Table 5

Agent of injury for ED falls presentations (including admissions) bunk bed fall-related injury, Victoria, July 1,
2006 to June 30, 2011

*Suppressed due to small cell sizes

Among the 1,146 fall-related cases presenting
to the ED (including admissions), 11%
percent of case narratives mentioned that
the person struck something when they fell
(n=125). Table 5 shows the agent of injury
for these falls. Of these 125 cases, 50%
(n=63) mentioned the person struck the floor,
with 21 cases specifically mentioning it was
a hard floor (e.g. floor boards, tiles) and 17
mentioning it was carpeted floor. Some
children hit the bunk bed as they fell (n=17,
14%), while others hit tables (n=11, 9%), and
drawers and cupboards (n=11, 9%).

There were 362 hospital admissions and
1,129 ED presentations in Victoria over
the five-year period 2006/7 to 2010/11 due
to bunk bed-related injury. There were no
apparent trends in the injury rates over this
time period. Conclusions regarding the effect
of the mandatory Australian standard (AS/
NZS 4220) introduced in April 2005 on injury
rates are difficult to draw. Certainly there has
not yet been a reduction in the number of
bunk bed related injuries associated with the
introduction of the Standard. We are unable to
determine if the Standard might have arrested
any previous increasing trend in bunk-bed
injury rates, as pre-2005 data are not available.
Given that the Standard cannot regulate bunk
bed use, or have an impact on the sometimes
impulsive behavior of young children, it might
not be reasonable to expect a large effect in
the absence of other accompanying prevention
strategies.
Children under ten years of age comprised 76%
of all hospital treated bunk bed-related injury.
The ACCC generally recommend against
children under nine years old from using a
bunk bed, and definitely do not recommend
bunk beds for children under six years old
(ACCC, 2012a). Our study found almost
three-quarters of fall-related admissions
(73%) and ED presentations (73%) were for
children aged under nine years, and 49% and
50% respectively were for children aged under
six years old. The proportion of children aged
under nine years among non-fall-related bunk
bed ED presentations was also high (55% of
cases). Other studies have shown similar age
patterns, with younger children being more
frequently injured than older children (Mayr
et al., 2000; Belechri et al., 2002; D’Souza et
al., 2008; McFaull et al. 2012).

Forty-eight percent of ED presentation
falls case narratives (n=1,146) specifically
mentioned that the person was on the top bunk
when they fell (n=550), 5% mentioned the
person fell from the ladder (n=61) and 0.4%
of case narratives mentioned the person fell
from the bottom bunk (n=5).

Falling predominated as the external cause.
Eighty-seven percent of bunk bed-related
ED presentations were fall-related. Similar
patterns have been reported in the literature,
with other studies using ED data describing
73% to 93% of bunk bed injuries as fallrelated (Mack et al., 2007; Barker et al., 2008;
D’Souza et al., 2008; McFaull et al., 2012).
The nature of the injury and body region
injured was also similar to other studies, with
fractures and open wounds being the most
common injury type, and the head and neck
and upper limbs being commonly injured
body regions (Belechri et al., 2002; Mack et
al., 2007; Barker et al., 2008; D’Souza et al.,
2008; McFaull et al., 2012).

Detailed analysis: activity
Eight percent (n=106) of the 1,298 ED
presentation case narratives mentioned
whether the person was sleeping or playing
at the time of the injury. Of these 106 cases,
61% were playing and 39% were sleeping
or resting when they were injured. Younger
children were more likely to be playing at the
time of the injury: 76% (n=28) of 0-4 year
olds were playing at the time of the injury
compared with 55% (n=27) and 56% (n=9) of
5-9 year olds and 10-14 year olds respectively.

VICTORIAN INJURY SURVEILLANCE UNIT
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Whether the person was asleep or at play on
the bunk bed when injured is a useful factor
in determining the mechanism of injury.
Our study noted only 106 cases (8% of all
ED presentations) that specified whether the
person was sleeping or playing at the time of
the injury. We found 61% of these cases were
playing, with younger children more likely to
be playing when injured. Barker et al. (2008)
also found that young children aged 1-4 years
were more likely to be injured during play
rather than sleep, and compared bunk beds
as similar to having a ‘play fort’ in a child’s
bedroom.
There are noteworthy limitations to the injury
surveillance data. For the most authoritative
and complete source of hospital admission
data, the VAED, the bunk bed external cause
of injury code is only for falls off the top bunk,
therefore we could not identify cases admitted
for other bunk bed-related injury (e.g. struck
by or collided with bunk bed, jammed in
bunk bed). For this, we relied on admitted
cases included in the VEMD (emergency
department presentations) where case
narrative descriptions provide an opportunity
for more detailed analysis.
For ED presentations in the VEMD, case
narrative descriptions were relied on to
identify bunk bed injury cases. Some hospitals
record poor quality narratives meaning there
may be an underestimate of the number
of presentations. The amount of detail in
each narrative also varies, with some more
descriptive than others. This limits the
identification of useful information such as
the number of children on the bunk bed when
the injury occurred, whether the child was
asleep or playing at the time of the injury, and
whether the child was in their own bed in their
own home when injured. Further, where this
information is present, it has been provided
by self-report which may not necessarily be
completely accurate.
Although the majority of our cases were
identified as occurring in the home, bunk
beds are common in short-term rental
accommodation, such as caravan parks,
holiday homes, and school camps. The
Queensland government is introducing
mandatory safety standards for bunk bed use
from October 2013 (Queensland Office of Fair
Trading 2012).
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Recommendations
Product Safety Australia (2012b), a part
of the ACCC, has made a number of
recommendations for bunk bed safety and
injury prevention. These include:
•

The top bunk is not recommended for
use by children under nine years old (and
particularly not for children under six
years).

•

Make sure the bed has guardrails or bedends on all sides of the upper bunk, at least
160mm above the mattress, to prevent
children falling out.

•

Ensure there are no dangerous gaps in any
part of the bed, including the guardrails, to
prevent children from trapping their heads.

•

The bunk bed should be set away from
potential hazards to children such as
ceiling fans, heaters, lights and blind
cords.

•

Ladders should be tightly fixed to the bed.

•

Do not allow children to play on or around
bunk beds and educate them about the safe
use of bunk beds.

•

Remove the bunk bed ladder when
the bunk bed is not in use to stop small
children from climbing up the bunk bed.

•

Do not use overly thick mattresses which
might render the guard rail ineffective in
preventing children from rolling off the
bunk.

•

Check the security and stability of guard
rails, mattress base components, access
devices and fastenings regularly to ensure
safe use.

•

Avoid purchasing and using bunks with
themed features designed to encourage a
sense of play with the bunk.

The ACCC is currently conducting a risk
assessment process to determine whether
the current mandatory standard is still
effective, and is also giving consideration into
regulating any hazards not properly addressed,
by referencing requirements in more recent
versions of the voluntary standard. They
are also looking at possible educational
campaigns targeted at parents and young
children (3-6 years) to raise awareness of the
hazards of bunk beds for small children (G.
Milne, personal communication, November
30, 2012).
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Injury associated
with Button
Batteries
Karen Ashby

Background
A button battery is a small single cell flat
round battery typically between 5 and 20 mm
in diameter but refers to any battery where
the diameter of the battery is greater than its
height (Ferrante et al., 2012). Button style
batteries have been used in a rapidly expanding
range of common household items such as
watches, remote control devices, calculators,
hearing aids, digital thermometers, bathroom
scales, reading lights, toys, games, talking and
singing books, and greeting cards.
The common use of button batteries, ease of
access in many devices, and small size mean
they are both accessible and appealing to
young children who may ingest these small
items or insert them into their noses, or other
body orifices.
Batteries less than 18mm in diameter often
pass through to the gastrointestinal tract and
are expelled without causing injury (Litovitz
et al., 2010). In contrast, ingestion or insertion
of larger batteries, particularly 20mm or
greater in diameter, can result in the battery
becoming lodged in the soft tissues of the
oesophagus or other body orifices. When
lodged, the battery emits an external electrical
current flow between the terminals generating
hydroxide from the surrounding body fluid
which may result in burns, hemorrhage,
necrosis and life threatening injury in as
little as two hours (Litovitz et al., 2010; Lee
& Midgett, 2012). Two additional proposed
mechanisms of battery induced injury have
been identified by Ferrante et al., (2012):

(Litovitz et al., 2010). Most lithium batteries
are 3-volt which is twice the voltage of other
button batteries, hence the ability of lithium
batteries to generate more current means
they also create more hydroxide, leading to
potentially more serious outcomes (Litovitz et
al., 2010). A minimum of 1.2-volts is required
to generate the production of hydroxyl ions.
At the end of their life 3-volt batteries generate
an approximate 2-volts so are still capable of
causing damage (Babiak and Cooper, 2012).
Smaller 1.5-volts batteries generate only
1-volt at the end of their life so do not pose the
same threat (Babiak and Cooper, 2012).
Extensive damage can occur within two
hours of the battery becoming lodged so
rapid identification and treatment is vital.
However, ingestion or insertion can go
unrecognised by parents, and many children
in the most commonly affected age group
are pre-verbal which further complicates
identification (Barker, 2012). Litovitz et
al., (2010) reports on data collected by the
National Battery Ingestion Hotline (NBIH)
in the US showing that 92% of the fatal cases
and 56% of ingestions with major outcomes
were unwitnessed and mostly occurred in
pre-verbal children. Diagnosis is further
complicated as presenting symptoms such as
food refusal, drooling, coughing, vomiting,
lethargy, fever, and irritability are nonspecific. It is also difficult to distinguish a
button battery from a coin on x-ray as this is
dependent on awareness, x-ray penetration

Figure 1

and interpretation. Mis-diagnosis and delays
in the identification of button batteries have
been reported to result in perforation, stricture,
fistula, vocal cord paralysis, exsanguination
and death with an estimated 27% of major
outcome and 54% of fatal cases in the US
being associated with mis-diagnosis (Litovitz
et al., 2010).
Marked increases have been reported in the
overall frequency of button battery injury
cases in the US, with annual estimates of 3,500
cases of button battery ingestion reported to
poisons control centres and 3,289 emergency
department (ED) treated cases (Carr et al.,
2012). ED treated cases have increased 2.5fold since 1998 (Ferrante et al., 2012). Cases
that result in a major or fatal outcome have
increased even more dramatically. The US
National Poisons Data System reports a 6.7fold increase in with the rate of button battery
ingestion with major or fatal outcomes from
1985 to 2009 (Litovitz et al., 2010). Of 14
battery related deaths in the US involving
children aged under four years during the
period 1998-2010, 12 were associated with
button batteries and four were 20mm 3-volt
lithium batteries (Ferrante et al., 2012).
This Hazard short report reviews data
captured by VISU on injury to young children
associated with button batteries. We start by
reporting on all battery ingestion and insertion
and then focus on those cases where button
batteries have been identified.

ED presentations for button battery injury by year, children aged 0-4
years, Victoria, July 1, 2002 to June 30, 2011

1. Leakage of caustic alkaline electrolytes
2. Ischaemic necrosis caused by direct
pressure
Existing literature, mostly based on data from
the United States (US) indicates that 20mm,
3-volt lithium batteries are associated with
the most serious outcomes (Ferrante et al.,
2012; Litovitz et al., 2010), although cases
of smaller batteries stuck in the oesophagus
are known (Barker, personal communication,
2012). Lithium is a light metal which is
used by battery manufacturers as it offers
electrochemical efficiency, high energy
density, long shelf life and cold tolerance

VICTORIAN INJURY SURVEILLANCE UNIT

HAZARD 75

page 22

Source: Victorian Emergency Minimum Dataset
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Table 1

Button battery injury ED presentations, Victoria, July 1, 1999 to June 30, 2011.

Note that “watch” may be used to describe the battery type rather than use in a watch.
* Suppressed due to small cell size

1

Source: Victorian Emergency Minimum Dataset

Method
Data were extracted from the Victorian
Emergency Minimum Dataset [emergency
department presentations to 39 Victorian
hospitals] for the financial years 2002/3 to
2010/11. See Box 1 for details of the data
sources and case selection.

Results
In the 12-year period July 1999 to June 2011
there were 506 battery ingestions or insertion
injuries among children aged 0-4 years. These
were all derived from the Victorian Emergency
Minimum Dataset. There were no injuries
with the external cause code for choking or

inhalation of a battery (W80.2) identified in
the Victorian Admitted Episodes Dataset. This
code has only been available since July 2008.
In almost two-thirds of all cases the type of
battery was identified as a button style battery
(n=323, 64%). A smaller proportion (4%)
were identified as cylindrical batteries and
30% did not provide any information upon
which a category could be determined.

Button batteries (n=323)
There were a total of 323 button battery injuries
among children aged 0-4 years recorded on
the VEMD in the 12 years from July 1999
to June 2011, an annual average of 27 cases.
Eleven percent required hospitalisation. There

VICTORIAN INJURY SURVEILLANCE UNIT

was a staggered increase in frequency over the
study period with as few as 11 cases identified
in 2001/2 and peaks of 42 cases in both 2005/6
and 2009/10 (Figure 1).
In 43 cases the narrative specifically
mentioned “button” battery (13%), in another
22 cases (7%) the narrative specifically
mentioned “lithium” battery and in five cases
(2%) the term “disc” battery was used. In
the remaining 253 cases (78%) the narratives
described a battery of the colour, size, shape or
use that indicated a button style battery. Only
16 cases (5%) had any indication of the size of
the battery; 10 were noted to be the diameter
of particular coins, and six cases mentioned
the battery diameter.
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Table 1 shows the details of button battery
injury. Thirty-four children (11%) required
admission to hospital for further treatment.
Thirty-eight percent of cases that required
hospitalisation were children less than
two years of age. Among non-admissions
approximately one quarter of injuries occurred
to each of one, two and three year olds. Male
children were slightly over-represented
accounting for 55% of cases.
Almost 40% of the cases mentioned the source
(or use) of the battery. Most ingested batteries
were described as watch batteries (n=36,
19%), while a further 14 (7%) were from toys,
including games, and nine (5%) were from
calculators. However the term “watch battery”
may have been used by ED staff as a descriptor
of the characteristics of the battery (i.e. still
a button battery) rather than the source or
intended source.

Eighty-nine percent of cases resulted from
the child ingesting the battery, the remainder
from the child inserting the battery in another
natural orifice, mostly their nose or ear.
Almost three-quarters of injuries (n=247)
resulted in the battery being lodged in the
alimentary tract. Smaller numbers were
found in the nose (10%), ears, respiratory
and genitourinary tracts (each 2%). While
no cases were assigned the International
Classification of Diseases (ICD) diagnosis
code of T18.1 – ‘Foreign body in oesophagus’,
five cases mentioned in the free-text injury
description field that the button battery lodged
in the patient’s oesophagus.
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Discussion
The Victorian ED data identified 506 battery
related injuries to children aged less than
five years, of which at least 323 (64%)
were associated with button batteries. This
compares closely to US ED presentation
data, which shows that 58% of battery-related
injury cases in young children were associated
with button batteries, 11% with cylindrical
batteries and the remainder were undetermined
(Ferrante et al., 2012).
The Victorian data provided is limited, in that
we are relying predominantly on ED data and
using non-standardised data elements such as
triage text captured in a busy ED environment
to identify and describe battery related injury
events. Cases cannot be identified using ICD
codes either in the ED or admitted patient
data sets, as there is only one code specific
to battery related foreign bodies: W80.2
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‘Inhalation and ingestion of other object
causing obstruction of the respiratory tract –
battery’. Whilst choking events are a prelude
to the battery becoming lodged, inhalation
events are extremely rare, and no cases have
been identified in the admitted patient data
set using this code. VEMD reported cases
are likely to fall under the broader ‘foreign
body in alimentary tract’ or ‘foreign body in
respiratory tract’ Body Region codes.
Further complicating this issue is the fact that
for ingestion or insertion events to be declared
on presentation to the ED, they will have to
have been witnessed, or have some other very
convincing evidence available. On disclosure
of this, the appropriate imaging will usually
be done in a timely manner, and the battery
will urgently be removed if indicated. Where
ingestion or insertion incidents have occurred,
but have not been witnessed, diagnosis
does not occur until an appropriate x-ray is
taken. The delay may be hours to days, and
consequently, this subgroup of cases are
more likely to sustain severe injury as a result
of delay. These cases cannot, as stated, be
identified using ED discharge or inpatient ICD
codes, and as they are unlikely to be identified
in the ED, will not appear in the triage text.
Litovitz et al. (2010) similarly noted that
in the US the majority of the most serious
cases were unwitnessed ingestions: fatalities
(92%, n=12); and non-fatal cases with major
outcomes (56%, n=41). Clearly, the ability of
the child to access the battery readily and unnoticed requires attention to the design of not
only the battery, but the battery compartment
of the item in which the batteries are housed
and the battery packaging. In addition, larger
batteries appear to retain sufficient charge to
generate hydroxyl ions when spent, so are
hazardous at both ends of their lifecycle.
The availability of some detailed data from the
24/7 US National Battery Ingestion Hotline
(NBIH) allowed logistic regression modeling
to be undertaken to determine outcome
predictors for button battery ingestion. The
model showed that a battery diameter of 20
to 25 mm was the most important predictor
of a clinically significant outcome (OR 24.6;
P<.001), followed by age less than four years
(OR 3.2; P<.001) and ingestion of more than
one battery (OR 2.1; P=.02) (Litovitz et al.,
2010). The outcome of ingestion of small
lithium cells, <20mm, was no worse than the
outcome from ingestions of other small sized
button batteries (Litovitz et al., 2010).
The Consumer Product Safety Commission
recommends a multifaceted approach to
prevention of battery injury including:
increased consumer education; awareness of

A joint safety campaign involving Energizer, Kidsafe, and the Australian Competition and Consumer Commission, ‘The
Battery Controlled’, launched in Australia in April 2012. (http://thebatterycontrolled.com.au/) The campaign warns
parents that small coin-sized lithium button batteries, when swallowed, can get stuck in a child’s throat and can cause
severe burns or death. The campaign runs in numerous formats: print – brochures and posters; and electronically websites, Facebook and Twitter. A key component is the high profile “Hunter’s Story” that uses the case of a one year
old Queensland boy Hunter who sustained major injuries after ingesting a button battery.

proper use and disposal of batteries; improved
product standards for electronic enclosures
and battery packaging; and advances in battery
construction and design to mitigate the risk
(Lee and Midgett, 2012). Other suggestions
include the provision of advice to suppliers,
end users and the medical fraternity (Rushton,
2012).
The recent International ‘Safety 2012’
Conference in Wellington, New Zealand
highlighted the growing widespread concern
from all stakeholders, and commitment to
action, over this injury issue. A full session
was dedicated to the issue of button battery
injury and representatives from the medical
profession, regulators, battery manufacturers,
designers/engineers,
researchers
and
advocates presented various aspects of the
injury problem and discussed potential
solutions.

There’s a little-known
risk to small children
There’s a

little-known risk
to small children
Inside small electronic devices may be very
powerful coin-sized button batteries. When
swallowed, these batteries can get stuck in
the throat and cause severe burns or death.

The following summarises some of the proposed design
modifications and other prevention strategies raised in this
conference session:

Take Charge. Act Now.

Design
•
•

Near complete encapsulation of one of the poles to prevent hydroxyl
generation.
Use of nonconductive encapsulation or modification of the terminal surface
to reduce accessible electrode area.

•

Addition of a protective device, such as a switch, to limit the current flow
once removed from the battery compartment of a product.

•

Addition of a collapsible mechanism to the outer surface that will expand
when the battery is removed from its enclosure so that it will be too big for
a child to swallow.

•

Slowed hydroxide formation e.g. by insulating the battery until it is fitted in
coordinating battery compartment.

•

Child resistant closures on consumer products that use batteries.

Other
•

Child resistant packaging for batteries.

•

Packaging warnings.

•

Educational literature accompanying products that use button batteries.

Sources: Ferrante et al., 2012; Lee & Midgett, 2012; Midgett & Lee, 2012; Babiak,
2012; Baum & Baum, 2012.
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A COIN -SIZED BU T TO N B A TT ER Y C A N G E T STU C K IN A C H I LD ’S T H RO A T A N D B U R N
TH RO U G H TH E TIS SU E I N J U ST T WO H O U R S, C A U SI N G SE VERE IN J U RY OR D EA TH .
THESE TYPES OF DEVICES MAY CONTAIN COIN-SIZED BUTTON BATTERIES

1

Keep devices with button batteries out of
reach if the battery compartments aren’t
secure, and lock away loose batteries.

2

If a child swallows a button battery,
go to the emergency room right away.
Do not let the child eat or drink and
do not induce vomiting.

3

Share this information with others.

T H E SE TY P ES OF DEVICES MAY CONTAIN
C O IN - SIZED BUTTON BATTERIES

KEEP OUT OF REACH. GET HELP FAST. TELL OTHERS.

To learn more, visit TheBatteryControlled.com

Reproduction permission provided by TheBatteryControlled.com

Raising parental awareness of the risk of button battery ingestion should be a co-ordinated strategy with a consistent
message regarding the potential for harm. While such a strategy should consist of a number of actions, the placement
of batteries in retail outlets could be readily used to re-inforce this message. It is not uncommon for button batteries,
including 3v lithium batteries, to be placed on low shelves in large supermarkets. This is not to suggest that this is a
source by which children ingest these batteries, but their placement within easy reach does not portray to parents the
potential for serious harm. The ACCC has had discussions with suppliers (including major retailers) about the safety
of packaging and warnings associated with the sale of these products (Jamieson, personal communication 2013). VISU
would urge that these discussions extend to more appropriate shelf placement and point of sale warning of the risk of
serious injury from ingestion/insertion of button battery.
While better data is required, this is a clear case where action should proceed to address this serious injury risk to young
children.
VICTORIAN INJURY SURVEILLANCE UNIT
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Farewelling
Erin Cassell
After 16 years at Monash University,
the Director of VISU, Erin Cassell, has
retired. Erin started out her working
life as a teacher and taught in various
high schools for 20 years before
moving into the public health arena as
a Project Officer and Senior Program
Manager for the Victorian Health
Promotion Foundation (VicHealth)
just one year after the Foundation was
established.
In 1993, after five years at VicHealth,
Erin took up a position as the
Assistant (and later Acting) Director
Injury Research and Control Section
in the Commonwealth Department
of Health. Erin was recruited to
undertake the research, writing and
liaison for injury as one of the first
four areas to receive attention in the
National Health Goals and Targets
Program. This program was tasked
with working out best practice for the
prevention and treatment of injury
in Australia. It was aimed at shifting
the focus of the health system, at
that time, to outcomes rather than
activity levels. The resulting strategy
“Working as a Nation to Prevent
Injury”, co-ordinated and produced
by Erin, was endorsed as part of
the National Health Policy and
launched in 1995 at the First National
Conference on Injury Prevention and
Control in Sydney.
In 1996, Monash University managed
to tempt Erin to leave Canberra and
join the Accident Research Centre
(MUARC). During this period, Erin
was involved in some of the first work
that MUARC did in the sports injury
area, and worked on a range of other
injury prevention research topics
including community based program
evaluation, women’s injury, older
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person’s falls and home injuries. Erin
was a key member of the team that
produced the Melbourne Declaration
adopted at the final session of the
Third International Conference on
Injury Prevention and Control in
1996. The Declaration called for a
range of actions by the international
network to forward injury prevention
and control around the world.
In 2003, Erin became the Director of
VISU. Her research management and
policy development experience at both
VicHealth and the Commonwealth
Department of Health, coupled
with research experience, meant
that she was uniquely qualified for
this position. Since then VISU has
enjoyed continuous ongoing funding
and formed the platform for a program
of injury research covering a range
of issues. Under Erin’s leadership,
partnerships
and
collaborative
research have been established with
Marine Safety Victoria, the Victorian
Taxi Directorate, the Victorian
Department of Education and Early
Childhood Development, and the
Australian Competition and Consumer
Commission. Erin established a series
of call back studies on topical injury
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issues including football, recreational
boating and dog bites. During this
period, the injury surveillance system
and function was enhanced with more
sophisticated responses to requests
which included an interpretive report
in addition to the data tables, and by
making this material more widely
available as short reports on the web.
Erin has been an author on the 22
editions of Hazard that have been
produced while she has been Director
and her influence can be seen in the
quality of these publications. She has
an extremely comprehensive grasp
of the literature and current research
on an impressive range of injury
issues. Through this body of work,
and her participation on KidSafe, the
Victorian Safe Communities Network
and various standard committees,
the profile of VISU has increased
both nationally and internationally.
Importantly, lives have been saved
and injuries prevented based on the
work of VISU.
The VISU staff are extremely
appreciative of the professional and
personal support they have received
from Erin over the years. Erin has
been a dedicated, valued and respected
colleague at Monash and within
the injury sector more broadly. She
leaves with our very best wishes for
a fulfilling and contented retirement.
The position of Director of VISU has
been taken up by Associate Professor
Lesley Day. Lesley has 20 years
experience and expertise in injury
epidemiology, surveillance, and
the design and evaluation of injury
trials and interventions. Her research
spans diverse topics including the
association between falls prevention
and disability, translational research
in the falls area, identification of
farm injury risk factors, and program
evaluation.
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- INDEX -

Box 1: Data sources and case selection

Subject.....................................................Edition

Hospital admissions
The VAED is a statewide collection of data on all admissions to Victorian hospitals (public and private) and is coded to the
International Classification of Diseases, Australian Modification (ICD-10-AM). Transfers within and between hospitals
and readmissions to the same hospital within 30 days were excluded from these analyses to estimate the incidence of cases.
Table cells with values less than 5 were replaced by an asterisk (*) as a privacy protection measure. The table below shows
the variables and the associated parameters used to select injury cases:

* excludes falls from bottom bunks

Emergency department presentations
The VEMD is an ongoing surveillance database of injury presentations to 39 Victorian public hospital emergency
departments (EDs). The VEMD collects data in accordance with National Minimum Data Standards for injury surveillance.
While data is not coded using the ICD-10-AM system, the code set is similar and comparable. ED cases subsequently
admitted to hospital were retained, but excluded from any analysis where VAED admissions data was also available to
avoid double counting. The term “ED presentations” is used to refer to non-admitted ED cases. As only the VEMD has
a free text case narrative, where the detail for VAED admissions was not sufficient, the VEMD admissions are reported
and their inclusion is specified. All cases selected from the VEMD were manually screened for relevance. Table cells with
values less than 5 were replaced by an asterisk (*) as a privacy protection measure. The table below shows the variables and
the associated parameters used to select injury cases:

Asphyxia..............................................................................................60
Assaults...........................................................................................55,73
Babywalkers, update.............................................................16,20,25,34
Baseball................................................................................................30
Boating-related recreational injury..................................................... 56
Bunkbeds.......................................................................................11, 75
Button Batteries...................................................................................75
Bicycles - Bicycle related..................................................6,31,34,44,65
- Cyclist head injury study......................................................2,7,8,10
Burns - Scalds, Burns prevention.................................................3,12,25
- Unintentional burns and scalds in vulnerable populations...........57
Child care settings................................................................................16
Client survey results.............................................................................28
Cutting and piercing (unintentional)....................................................52
Data base use, interpretation & example of form..................................2
Deaths from injury (Victoria)..........................................................11,38
Dishwasher machine detergents - Update............................................18
DIY maintenance injuries....................................................................41
Dog bites, dog related injuries......................................3,12,25,26,34,69
Domestic architectural glass........................................................7,22,25
Domestic Violence..........................................................................21,30
Drowning/near drowning, including updates....................2,5,7,30,34,55
Elastic luggage straps...........................................................................43
Escalator...............................................................................................24
Exercise bicycles, update....................................................................5,9
Falls - Child, Older Persons, Home......................................44,45,48,59
Farm, Tractors..................................................................30,33,24,47,68
Finger jam (hand entrapment)..........................................10,14,16,25,59
Fireworks.............................................................................................47
Geographic regions of injury...............................................................46
Home....................................................................................14,32,59,65
Horse related.....................................................................................7,23
Infants - injuries in the first year of life.................................................8
Injury surveillance developments, inc. ICD10 coding....................30,43
Intentional............................................................................................13
Latrobe Valley
- First 3 months, Injury surveillance & prevention
....................................................................9, March 1992, Feb 1994

Ladders.................................................................................................63
Lawn mowers.......................................................................................22
Marine animals.....................................................................................56
Martial arts...........................................................................................11
Mobility scooters.................................................................................62
Motor vehicle related, non-traffic, vehicle jack injuires.................20,63
Motorcycles.....................................................................................64,65
Needlestick injuries....................................................................11,17,25
Nursery furniture.............................................................................37,44
Older people.........................................................................................19
Off-street parking areas........................................................................20
Pedestrians......................................................................................71,72
Playground equipment...................................3,10,14,16,25,29,44,61,65
Poisons - Domestic chemical and plant poisoning..............................28
- Drug safety and poisons control......................................................4
- Dishwasher detergent, update.....................................................10,6
- Early Childhood, Child Resistant Closures...........................27,2,47
- Adult overview...............................................................................39
Power saws, Chainsaws..................................................................22,28
Roller Blades, Skateboards..................................................2,5,25,31,44
School..................................................................................................10
Shopping trolleys.......................................................................22,25,42
Smoking-related....................................................................21,25,29,44
Socio-economic status and injury..................................................49, 70
Sports - child sports, adult sports, surf sports,
snow sports.......................................................8,9,44,15,51,56,66,74
Suicide - motor vehicle exhaust gas......................................11,20,25,41
Trail bikes............................................................................................31
Trampolines...........................................................................13,42,61,75
Trends in road traffic fatality and injury in Victoria.......................36,65
Vapouriser units...................................................................................43
Venomous bites and stings...................................................................35
VISS: How it works, progress, A decade of Victorian injury
surveillance..............................................................................1,26,40
VISAR: Celebration of VISAR’s achievements,
VISAR name change to VISU....................................................50,61
Work-related..............................................................................17,18,58

Emergency department presentations
Trends were determined using a log-linear regression model of the rate data assuming a Poisson distribution of injuries.
The statistics related to the trend curves, slope and intercept, estimated annual percentage change and the p-value, were
calculated using the regression model in SAS® 9.2. A trend was considered to be statically significant if the p-value of the
slope of the regression model was less than 0.05.
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Contact VISU at:

VISU Staff
Director:

Assoc. Prof Lesley Day

Manager Data Quality Improvement
and Consumer Product Safety:

Ms Karen Ashby

Manager Data Systems
Data Requests & Reports:

Ms Angela Clapperton

Research Officer:

Ms Emily Kerr

Administration Officer:

Ms Vanessa Fleming-Baillie

MIRI – Monash Injury Research Institute
Building 70
Monash University
Victoria, 3800
Phone:
Enquiries
(03) 9905 1805
Co-ordinator
(03) 9905 1805
Director
(03) 9905 1857
Fax
(03) 9905 1809
Email:
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
From January 1999
Werribee Mercy 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 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

How to access VISU data:
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 Co-ordinator or the Director by contacting
them at the VISU office.
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