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This, and the previous, issue of Hazard is focussed on 
child falls as this is the largest and most persistent cause 
of injury to children in Victoria.  In this edition we focus 
on falls involving furniture, scooters and skateboards. 

Summary
Three child fall issues have been selected by 
VISU for special focus because of the major 
contribution they make to serious fall injury, 
and their preventability: (1) playground 
equipment fall injury (26% of fall injury 
hospital admissions); (2) furniture-related fall 
injury: chairs, beds, tables and other furniture 
(11%); and (3) fall injury involving ice skates, 
skis, roller skates, skateboards and scooters 
(10%) concentrating on the two largest 
problems, fall injuries related to skateboards 
and scooters.
  
The previous edition of Hazard (77) provided 
an overview of all fall injury and a detailed 
examination of playground equipment fall 
injury.  This edition focuses on furniture-
related fall injury and fall injury involving 
skateboards and scooters.  

Fall injury involving furniture

•	 There	 were	 1,919	 hospital	 admissions	
for falls involving chairs, beds, tables 
and other furniture over the 3-year study 
period 2010/11 to 2012/13, an average of 
640 admissions per year.  The majority of 
these cases involved chairs (43%) and beds 
(38%), with tables involved in a further 
11% of hospitalisations.

•	 Nearly	 three-quarters	 (72%)	 of	 hospital	
admissions for furniture-related fall injury 
over the three-year period were in age 
group 0-4 years.  Males were somewhat 
over-represented in hospitalisations overall 
(56%) and in all three age groups.

•	 The	 frequency	 and	 rate	 of	 hospital	
admissions for furniture-related fall 
injury increased significantly over the 
14-year	 period	 1998/99	 to	 2011/12	 (by	
33% and 25% respectively). The increase 
in frequency and rate was driven by the 
significant increase in the frequency and 
rate of admissions among children aged 
0-4 years (53% and 32% respectively).  

Fall injury involving skateboards and 
scooters 

Skateboards

•	 There	were	675	child	hospital	admissions	
for falls from skateboards over the three-
year study period, an average of 225 per 
year.

•	 Due	 to	 coding	 issues,	 trends	 can	 only	 be	
assessed for the 6-year period 2006/07 to 
2011/12.  The frequency of skateboard 
fall injury hospital admissions increased 
significantly	from	148	in	2006/07	to	298	in	
2011/12, representing an estimated overall 
increase	of	179%.		

•	 Overall,	78%	of	hospitalised	skateboarders	

were male and more than three-quarters 
(79%)	 of	 hospital	 admissions	 for	
skateboard injury were in age group 10-14 
years,	decreasing	to	20%	in	age	group	5-9	
years and 1% in age group 0-4 years.  

Scooters

•	 There	were	724	child	hospital	admissions	
for falls from non-powered scooters over 
the three-year study period, an average of 
241 hospitalisations per year. 

•	 The	 frequency	 of	 scooter	 fall	 injury	
hospital admissions increased significantly 
from 86 in 2006/07 to 248 in 2011/12, 
representing an estimated overall increase 
of 268%. 

•	 Overall,	73%	of	hospitalised	scooter	riders	
were male.   Half of hospital admissions 
for scooter injury were in age group 10-14 
years,	decreasing	to	38%	in	age	group	5-9	
years and 12% in age group 0-4 years.  

Data	 extraction	 and	 analysis	 methods	 for	 all	
sections are described in edition 77 (Box 1, 
page 18) and can be accessed here: www.
monash.edu/miri/visu/hazard
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Preventing serious 
fall injury involving 
furniture 
There	 were	 1,919	 hospital	 admissions	 for	
falls involving chairs, beds, tables and other 
furniture over the 3-year period, an average 
of 640 admissions per year.  The majority of 
these cases involved chairs (43%) and beds 
(38%), with tables involved in a further 11% 
of hospitalisations. 

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

The latest available year of data (2012/13) 
has been excluded from trend analysis in this 
report as the definition of a hospital admission 
changed in that year, foreshadowing a trend 
break.

Figure 1 shows the frequency of hospital 
admissions for furniture-related fall injury 
increased	 significantly	 from	 556	 in	 1998/99	
to 721 in 2011/12, representing an estimated 
annual change of 2.1% and an overall increase 
of	33%	(95%	CI	24%	to	42%).		This	increase	
was driven by the significant increase in 
admissions among children aged 0-4 years 
(53%,	 95%	 CI	 40%	 to	 65%);	 there	 was	 no	
significant change in the annual frequency of 
admissions	among	children	aged	5-9	years	and	
10-14 years. 

Yearly admission rates also increased 
significantly,	 from	 58.5/100,000	 in	 1998/99	
to 71.4/100,000 in 2011/12, representing 
an estimated annual change of 1.6% and an 
overall	increase	of	25%	(95%CI	17%	to	33%).		
This increase was driven by the increase in 
admission rates among children aged 0-4 years 
(32%,	95%	CI	24%	to	39%);	admission	rates	
for the older age groups were stable. Figure 2

Figure 3 shows the trend in child fall injury 
hospital admissions for specific items of 
furniture	 over	 the	 14-year	 period	 1998/99-
2011/12.  Specific sub-codes to identify 
falls from beds and chairs were in place for 
the entire period.  A sub-code to separately 
identify falls from tables was introduced later, 
in 2006/7.  

The frequency of hospital admissions for 
falls from chairs and beds both increased 
significantly over the 14-year period.  The 
largest escalation was seen in admissions 
for falls from chairs which rose from 213 

Figure 1 Trend in the frequency of hospital admissions for furniture-related 
 fall injury by age groups, 1998/99 to 2011/12

Figure 2 Trend in the yearly hospital admission rates for furniture-related fall 
 injury by age groups, 1998/99 to 2011/12

Figure 3 Trend in the frequency of hospital admissions for furniture-related 
 fall injury by furniture type, 1998/99 to 2011/12

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

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

Source: VAED (hospital admissions), admissions data includes same day admissions
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admissions	 in	 1998/99	 to	 322	 in	 2011/12,	
representing an estimated annual increase of 
3.4% and an overall significant increase of 60% 
(95%	CI	39%	 to	81%).	 	 Hospitalisations	 for	
bed-related falls also increased significantly 
from	242	 in	1998/99	 to	272	 in	2011/12	 -	 an	
estimated annual increase of 1.3% and an 
overall	increase	of	20%	(95%	CI	6%	to	36%).		
Over	 the	 same	 time	period,	 the	 frequency	of	
admissions for falls from ‘other’ furniture 
(including tables) was stable.  Figure 3

Pattern of injury (2010/11 to 
2012/13)

Age and sex

Nearly three-quarters (72%, n=1,377) of the 
1,919	hospital	admissions	for	furniture-related	
fall injury over the three-year period 2010/11 
to 2012/13 were in age group 0-4 years.  
Males were somewhat over-represented in 
hospitalisations overall (56%) and in all three 
age groups.  Table 1

Type of furniture

Fall injury hospitalisations mostly involved 
chairs (43%, n=832), followed by beds 
(38%, n=730) and tables (11%, n=216), a 
consistent pattern in all age groups (Table 
1).  Approximately one-half of chair falls 
in	 age	 groups	 0-4	 and	 5-9	 and	 one-third	 of	
chair falls in age group 10-14 were coded to 
‘other specified chairs’.  This code covers arm 
chairs, dining chairs, kitchen chairs, lounge 
chairs, bench seats, couches, divans and sofas.  
High chairs accounted for almost 1 in 5 chair 
fall admissions among children aged less 
than	2	years	(18%,	n=39	out	of	223	chair	fall	
admissions in this age group).  

In 48% of all bed falls cases (and 53% of bed 
fall cases in 0-4 year-olds) the type of bed fallen 
from was not specified.  A high proportion of 
these are probably conventional beds.  Available 
data indicates that 20% of hospital admissions 
of	5-9	year-olds	and	10-14	years	olds	were	for	
injuries related to bunk beds.  Eleven percent of 
falls hospitalisations of children aged 0-4 years 
were for injuries involving nursery furniture 
(cots, bassinets, high-chairs, baby change 
tables and baby exercisers).  

Setting (location) of injury event

Around a third of admissions were not coded for 
location so care should be taken in interpreting 
these results (Table 1).   The majority of 
children were injured at home (56%), although 
the proportion injured at home decreased as 
age increased with 41% of children aged 10-14 
injured at home.  Almost a quarter of furniture-

Source: VAED (hospital admissions), admissions data includes same day admissions
* The sub-code ‘other specified chair’ covers arm chairs, bench seats, couches, dining chairs, divans, 
kitchen chairs, lounge chairs and sofas. 

Table 1 Frequency and pattern of furniture-related fall injury hospital 
 admissions by age group, Victoria 2010/11 to 2012/13 (3 years)

 0-4 years 5-9 years 10-14 years All admissions 
 N % N % N % N % 
Sex         
Male 782 56.8 232 54.8 65 54.6 1,079 56.2 
Female 595 43.2 191 45.2 54 45.4 840 43.8 
All 1,377 100.0 423 100.0 119 100.0 1,919 100.0 
         
Furniture type         
Bed 503 36.5 178 42.1 49 41.2 730 38.0 
Bunk bed (upper bunk) 81 5.9 84 19.9 25 21.0 190 9.9 
Conventional bed 
(including lower bunk) 41 3.0 14 3.3 * * 57 3.0 
Cot 54 3.9 * * * * 55 2.9 
Special purpose bed 25 1.8 * * * * 28 1.5 
Bassinet 12 0.9 0 0.0 0 0.0 12 0.6 
Hammock 5 0.4 7 1.7 0 0.0 12 0.6 
Other specified bed 21 1.5 * * * * 26 1.4 
Unspecified bed 264 19.2 67 15.8 19 16.0 350 18.2 
Chair 585 42.5 189 44.7 58 48.7 832 43.4 
Stool  51 3.7 27 6.4 * * 82 4.3 
High-chair 45 3.3 * * 0 0.0 48 2.5 
Revolving chair  7 0.5 * * 0 0.0 10 0.5 
Rocking chair  7 0.5 0 0.0 0 0.0 7 0.4 
Folding chair 0 0.0 * * 0 0.0 * * 
Bath chair 0 0.0 0 0.0 * * * * 
Other specified chair* 302 21.9 99 23.4 18 15.1 419 21.8 
Unspecified chair 173 12.6 55 13.0 35 29.4 263 13.7 
Other furniture 217 15.7 45 10.6 8 6.7 270 14.1 
Baby change table 47 3.4 * * 0 0.0 48 2.5 
Baby exerciser 6 0.4 0 0.0 0 0.0 6 0.3 
Table  164 11.9 44 10.4 8 6.7 216 11.3 
Other specified furniture 64 4.6 10 2.4 * * 78 4.1 
Unspecified furniture 8 0.6 * * 0 0.0 9 0.5 
         
Location         
Home 807 58.6 221 52.2 49 41.2 1,077 56.1 
School, public buildings 86 6.2 38 9.0 29 24.4 153 8.0 
Trade & service area 17 1.2 * * * * 22 1.1 
Sports & athletic areas 6 0.4 * * * * 12 0.6 
Other specified 19 1.4 9 2.1 5 4.2 33 1.7 
Unspecified places 442 32.1 149 35.2 31 26.1 622 32.4 
         
Body region injured         
Head 891 64.7 131 31.0 30 25.2 1,052 54.8 
Neck 12 0.9 7 1.7 6 5.0 25 1.3 
Thorax * * * * 0 0.0 * * 
abdomen, lower back, 
lumbar spine & pelvis 7 0.5 11 2.6 8 6.7 26 1.4 
shoulder & upper arm 162 11.8 89 21.0 6 5.0 257 13.4 
elbow & forearm 181 13.1 159 37.6 50 42.0 390 20.3 
wrist & hand 17 1.2 5 1.2 6 5.0 28 1.5 
hip & thigh 40 2.9 * * * * 47 2.4 
knee & lower leg 27 2.0 14 3.3 7 5.9 48 2.5 
ankle & foot * * 0 0.0 * 8 5 0.3 
unspecified body region 35 2.5 * * * * 39 2.0 
         
Injury type         
Fracture 460 33.4 261 61.7 66 55.5 787 41.0 
open wound 426 30.9 88 20.8 14 11.8 528 27.5 
intracranial injury 90 6.5 22 5.2 9 7.6 121 6.3 
superficial injury 72 5.2 6 1.4 * * 81 4.2 
dislocation, sprain & strain 21 1.5 6 1.4 * * 31 1.6 
other & unspecified 308 22.4 40 9.5 23 19.3 371 19.3 
         
Length of stay         
< 2 days 1,197 86.9 355 83.9 95 79.8 1,647 85.8 
2-7 days 170 12.3 67 15.8 24 20.2 261 13.6 
8-30 days 9 0.7 * * 0 0.0 10 0.5 
31+ days * * 0 0.0 0 0.0 * * 
Total bed-days 2,027 584 166 2,777 
Mean bed-days  1.4 1.2 1.3 1.3 
         
Direct hospital costs         
Total costs $4,036,910 $1,407,156 $334,976 $5,779,042 
Mean costs  $2,693 $2,988 $2,617 $2,755 
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related fall injury hospitalisations of 10-14 
year olds occurred in schools and other public 
buildings.  

Body site injured and type of injury 

The head was the most frequently injured body 
site (55%), followed by the elbow and forearm 
(20%) and the shoulder and upper arm (13%) 
(Table 1).  However, there was a different 
pattern of injury in the three age groups.  
Head injuries were much more common in 
0-4 year olds (65% of admissions) than in 
the older age groups where they accounted 
for approximately 25-30% of admissions.  
Injuries to the elbow and forearm accounted 
for	more	than	a	third	of	the	admissions	in	5-9	
year olds (38%) and 10-14 year-olds (42%) 
compared to just 13% of admissions in young 
children aged 0-4 years. Shoulder and upper 
arm	injuries	were	more	frequent	in	5-9	years	
olds (21%) than in 0-4 year-olds (12%) and 
10-14 year olds (5%).

Fracture was the most frequent injury overall 
(41%) and in all age groups (33%-62%) (Table 
1).		Open	wound	was	the	next	most	common	
injury (28%), more frequently seen in 0-4 year 
olds	(31%)	than	5-9	years	olds	(21%)	and	10-
14 years olds (12%).  

Injury severity (length of stay) and cost

Most cases were discharged within two days 
(86%), around 14% (n=261) had a length of 
stay of 2-7 days and 11 patients stayed in 
hospital longer than 8 days (Table 1).  Among 
the 272 patients staying in hospital two days 
or more, one third were babies less than 12 
months	old	(n=92,	34%).		The	most	common	
diagnoses were supracondylar fracture of the 
humerus (18%, n=50), fracture of the shafts 
of	the	radius	and	ulna	(9%,	n=24),	unspecified	
injury of the head (6%, n=17) and fracture of 
shaft of the femur (6%, n=17). 

The total direct cost of hospital care for 
furniture-related fall admissions over the 
3-year period 2010/11-2012/13 was $5.8 
million (mean cost: $2,754; range $288 - 
$62,452).	 	 Children	 aged	 0-4	 years	 incurred	
70%	of	these	direct	hospital	costs	($4,036,910).

Injury pattern by furniture 
type

Falls from chairs, beds and tables accounted 
for	 93%	 (n=1,778)	 of	 furniture-related	 falls	
hospitalisations over the 3-year period.  
There were some noteworthy differences in 
the pattern of injury related to the different 
furniture types.

•	 Children	 aged	 0-4	 years	 were	 well	 over-
represented in all furniture related fall 
injury admissions (72%), consistent for 
all furniture types.  A similar degree of 
over-representation of young children was 
evident in admissions involving chairs 
(70%);	 beds	 (69%)	 and	 tables	 (76%),	
but was higher among ‘other furniture’ 
admissions	 (89%),	 mainly	 because	 this	
category covered baby change tables.  

•	 The	most	common	specific	injury	from	all	
falls involving furniture was upper limb 
fracture (34%), followed by open wound 
of the head/face/neck (25%).  This pattern 
was evident for falls from chairs and beds 
but not for falls from tables where open 
wounds of the head/face/neck accounted 
for nearly half (48%) of hospitalisations.  

•	 Comparison	of	 the	 injury	pattern	 in	bunk	
bed (upper bunk) fallers and conventional 
bed fallers showed that intracranial injuries 
and all head injuries were more common 
in conventional bed fallers (13% and 51% 
respectively) than in bunk bed (upper 
bunk) fallers (10% and 36% respectively) 
whereas fractures of the shoulder, upper 
arm and forearm were more common 
in bunk bed (upper bunk) fallers than 
conventional bed fallers (47% versus 
36%).  

•	 Overall,	most	furniture-related	fall	injuries	
occurred in the home (56%) although the 
proportion injured at home was much 
higher for falls involving beds (67%) 
than those involving chairs (47%) and 
tables (44%).   A further 8% of fall injury 
admissions involving beds occurred in 
health service areas (that include hospitals); 
88% of these admissions were aged from 
0-2 years.  The other setting for both chair 
and table-related fall injuries was schools 
and other educational institutions (6%).  
One-third	 of	 cases	 overall	 (increasing	 to	
45% of table-related falls admissions) 
were not assigned a location code, so care 
should be taken interpreting these results.

Mechanisms and 
circumstances of furniture-
related fall injury cases by 
furniture type 

The mechanisms and circumstances of falls 
are not recorded for hospitalisations in the 
VAED.	 	 	 The	 VEMD	 dataset	 (also	 held	 by	
VISU) contains emergency department 
presentations	collected	 from	39	major	public	
hospital	 EDs	 across	 Victoria.	 	 VEMD	 case	

narratives provide more information on 
the	 injury	 event.	 	 Case	 narratives	 on	 cases	
involving falls from chairs, beds and tables that 
occurred over the study period were extracted 
and reviewed.  The quality of narratives 
varied greatly with most only specifying the 
item of furniture from which the child fell 
(for example ‘fell from bed’).  A summary of 
more informative narratives is included here to 
provide an indication of the mechanisms and 
circumstances of furniture-related child fall 
injuries.

Falls from chairs

The review of informative case narratives 
suggested that a proportion of injuries from 
chair falls happened when the faller hit 
another item of furniture (such as a nearby 
table) or landed on a hard surface (such as 
wood	or	tiles).		Children	also	fell	when	using	a	
chair to attempt to access an item at height. A 
proportion of injuries involved falls from high 
chairs and some of these involved children 
slipping or wriggling out of the restraint. In 
some instances, the high chair itself fell with 
the child in it.

Falls from beds

The review of case narratives suggested 
that falls from beds either occurred when 
children were sleeping or playing on beds, 
usually jumping, either alone or with siblings.  
Another common scenario was that the injury 
occurred when the child hit another item 
of furniture (notably a bedside table) when 
falling from a bed. 

Falls from tables

The review of case narratives suggested that 
falls from tables commonly involved children 
falling when standing on tables and falling off 
change tables mostly onto hard surfaces. 
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Discussion 
Furniture-related falls account for 11% of all 
child fall injury hospitalisations.  The most 
common scenarios are a child aged two years 
who suffers a head, neck or face wound or 
an older child aged four years who sustains a 
fracture to the upper extremity in a fall from a 
chair, bed or table.  Most furniture-related fall 
injuries that result in hospital admission occur 
in the home.  

Our	 study	 found	 significant	 upward	 trends	
in both the frequency and rate of hospital 
admissions for furniture-related fall injury 
among children in Victoria over the 14 years to 
2011/12, mainly driven by significant increases 
in the frequency and rate of hospitalisations in 
the	0-4	year	age	group.		Our	literature	search	
found that over the last 15 years there have 
been few general studies on the epidemiology 
and prevention of furniture-related child fall 
injuries or studies on fall injuries involving 
specific kinds of furniture.  

One	 recent	 US	 single	 hospital	 study,	 that	
compared hospitalisations for furniture 
fall injuries to stairway fall injuries among 
children aged under 5, found that 1.8 times 
as many young children were hospitalised for 
furniture falls than stairway falls over the four 
year study period, and that there had been an 
upward trend in furniture falls and a downward 
trend	 in	 stairway	 falls	 over	 the	 period	 1996-
2006 (Pomerantz et al, 2012).  

The authors speculated that the reasons for 
these differences could be the comparative 
lack of awareness of the potential severity 
of furniture-related fall injuries among 
child health information providers leading 
to insufficient parental guidance material 
and action on prevention (Pomerantz et al, 
2012).  The authors contrast the inactivity 
in the furniture falls area to the focus on 
preventive measures to reduce stairway falls 
over recent years.  Actions on stairway falls 
have included the development of guidelines 
to reduce stairway falls in children aged up 
to 5 by the influential American Academy of 
Pediatrics (that has raised awareness among 
health professionals and parents) and parental 
education to increase the use of stair gates and 
reduce the use of baby walkers.  The re-design 
of baby walkers may also have contributed to 
this trend.

Consistent	 with	 our	 study	 results	 (for	 both	
young and older children), the U.S. study 
found that the most common pieces of 

furniture that children fell from were beds 
(including bunk beds), chairs (all types - 
including couches and high chairs for young 
children), and tables (Pomerantz et al., 2012).  
As in our study, head and arm injuries were the 
most frequently injured body sites.  

The few published studies we found on falls 
from specific types of furniture were mostly 
based on data from a single hospital and add 
little to what was found in the current study.  
The exceptions are a recently published U.S. 
study on paediatric injuries associated with 
high chairs and chairs that utilised data from 
their National Electronic Injury Surveillance 
System (NEISS) from 2003 to 2010 (Kurinsky 
et al., 2014).  There were several published 
studies on falls from bunk beds, which was the 
focus of the last issue of Hazard (Number 75) 
and will not be further discussed. 
 

Falls from chairs and high 
chairs

In the current study, chair falls accounted for a 
substantial	proportion	(between	43	and	49%)	
of furniture-related hospitalisations in the three 
age groups of children.  These falls mostly 
occurred in the home and, to a lesser extent, in 
schools.  Most chair fall hospitalisations were 
coded to ‘other specified chairs’ which covers 
arm chairs, dining chairs, kitchen chairs, 
lounge chairs, bench seats, couches, divans 
and sofas.  It would be helpful for prevention 
purposes if this broad code could be divided 
into sub-codes to separately identify chairs 
from couches and sofas because there may be 
a different pattern of injury for the different 
chair types.  

There were 45 hospital admissions due to falls 
from high chairs among 0-4 year olds in our 
study.  Most of these high chair fallers suffered 
head injuries (87%).  Seven cases (16%) were 
classified as ‘high threat to life’ (six being 
closed head injuries).  The NEISS high chair 
and chair injury study, based on emergency 
department presentations to a sample of 
hospitals	 across	 the	 U	 S,	 only	 included	 ED	
presentations of children aged less than 3 years 
(Kurinsky et al., 2014).  It adds value to our 
study by providing some more details on the 
circumstances of high chair and conventional 
chair	falls	utilising	case	narrative	data.		Of	the	
13% of cases with information regarding the 
action of children just prior to the jump or fall 
from a high chair, narratives indicated that the 
majority (66%) were climbing or standing just 
before their fall, 13% were sitting and 21% 
were engaged in ‘other’ actions (Kurinsky et 
al., 2014).   Analysis of narratives on chair fall 

cases show that an even higher proportion   of 
these injured children (76%) were standing or 
climbing on the chair just before they fell.  

These findings imply that in most high chair 
injury cases, safety restraints were either not 
fitted, not being used or were ineffective, 
although there was substantial missing data.  
Harness use was rarely mentioned in the 
VEMD	case	narratives	we	reviewed.		An	early	
small study of 20 high chair fall injury cases 
presenting to Victorian hospital emergency 
departments reported that 16 of the 20 high 
chairs involved were fitted with some form of 
restraint but, of these, only five of the restraints 
were in use at the time of the fall (Watson & 
Ozanne-Smith,	1993).		

The review on child falls prevention studies by 
Young et al. (2013) identified two intervention 
studies that included the promotion of the 
use of high chair harnesses; neither were 
successful	in	increasing	use	(Paul	et	al.,	1994;	
Sznajder et al., 2003).  Provision of free or 
low cost harnesses was not included in either 
intervention; one incorporated advice to 
parents on where to purchase a harness (Paul 
et	 al.,	 1994).	 	 However,	 the	 review	 authors	
comment that there is some evidence in the 
literature of improvements in home safety 
equipment possession and use, usually but 
not always in studies where the equipment 
is provided and fitted free or at low cost, but 
cautioned that families willingness to make 
safety changes may also be related to their 
perception of risk and the convenience of 
use of the safety equipment (Kurinsky et al., 
2014).  

Injury prevention professionals have long 
advocated that every high chair sold should 
be fitted with a good quality five point 
harness (combined crotch strap, waist belt 
and shoulder harness) preferably by the high 
chair manufacturer or at point of sale (Watson 
&	Ozanne-Smith,	1993).		Safety	education	of	
parents and carers should include information 
to raise awareness of the potential severity 
of chair and high chair fall injuries; the need 
to always harness children into a high chair; 
and the need to provide guidance and close 
supervision to stop children standing in high 
chairs when unsupported and standing or 
jumping on or from chairs and couches.

Falls from beds 

Bunk bed fall injuries will not be discussed 
except to draw attention to a common finding 
from previous studies conducted in hospital 
emergency departments that injuries sustained 
in bunk beds falls are more serious than those 
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sustained in falls from conventional beds (an 
overrepresentation of brain injuries, fractures 
and multiple injuries) (Macgregor 2000; 
Belechri	 et	 al.,	 2002).	 	 Our	 study,	 involving	
only hospital admissions, showed only minor 
differences in the proportions of patients 
suffering brain injuries and fractures by bed 
type.  There was a small over-representation 
of upper limb fracture cases among bunk bed 
fallers compared with conventional bed fallers 
(53%	 versus	 49%),	 but	 brain	 injuries	 were	
more common in conventional bed fallers than 
bunk bed fallers (13% versus 10%).  These 
finding indicate that parents and carers should 
be alerted to the potential of serious injury 
from falls from conventional beds. 
 
Macgregor (2000) provided some additional 
information on bed falls which may more 
widely applicable, although the study only 
involved	85	children	presenting	to	 the	ED	of	
one children’s hospital in Scotland over a five 
month period.  The study found that 85% of 
the injured children fell while sleeping and 
12% fell while playing or bouncing on beds.  
The comparative proportion of children who 
fell from bed during sleep and play could not 
be ascertained from our study because the 
‘activity’	codes	available	on	the	VAED	are	not	
well used and the activity of children at the 
time of injury was inconsistently reported in 
the	VEMD	case	narratives	that	were	reviewed.		
Only	3	of	 the	48	children	(6%)	aged	3	years	
or under in the Macgregor study fell from cots 
(all when scaling the cot sides), the remainder 
were injured in falls from conventional beds 
(n=38) or the upper bunk of bunk beds (n=7), 
mostly when sleeping.  These findings indicate 
that sleeping arrangements for young children 
require attention.  

A	recent	SIDS	and	Kids	publication	addresses	
cot to bed safety issues and provides common 
sense advice on when to move a child out of 
a cot.  A cot is recommended as the safest 
sleeping arrangement until the child is 
observed attempting to climb out of the cot 
and looking like they may succeed, usually 
around	 age	 two	 to	 three	 (SIDS	 and	 Kids,	
2013).  Toddler beds are recommended as a 
safe intermediate step to adult height beds due 
to their low level.  There are cots on the market 
that convert to toddler beds when the child is 
at the transition stage from cot to bed, so the 
cost of a special ‘in-between’ height bed does 
not need to be a price disincentive to safety if 
the transition is considered at the time of cot 
purchase.  A less expensive alternative is the 
floor mattress (either from the cot or a single 
bed), which should be positioned away from 
the	 wall	 to	 prevent	 entrapment.	 	 Consistent	
with our findings, the studies by Macgregor 
(2000) and Mack et al. (2007) found that 

children who fell out of bed were commonly 
injured when they hit adjacent furniture such 
as a chest of drawers, side tables, dressing 
tables or other objects such as toys, so parents/
carers should be alerted to not place other 
furniture in the fall area near beds, especially 
bunk beds, and to clear area of toys and other 
objects.  If the landing surface is hard, then the 
fall area beside beds should be softened by a 
rug or carpet off-cuts. 

Recommendations
•	 Given	the	frequency	and	potential	severity	

of furniture-related fall injuries, especially 
in young children, they should be given 
a higher priority in terms of research, 
parent/carer education and development of 
prevention measures. 

•	 Care	givers	 should	be	made	aware	of	 the	
risks of serious injury from home falls 
involving furniture, especially chairs, 
beds and tables and available prevention 
measures.

•	 Close	supervision	by	care	givers	and	firm	
guidance to children are needed to reduce 
falls from chairs and beds as a substantial 
proportion of serious injuries are caused 
by children playing and standing on these 
items.

•	 Children	should	always	be	placed	in	a	five-	
point harness when using a high chair.  A 
good quality harness should be fitted to 
a high chair by the manufacturer or at 
point	of	sale.		Close	supervision	and	firm	
parental/carer guidance is needed to deter 
young children from standing when in a 
high chair. 

•	 Cots	 are	 recommended	 for	 children	
aged three years and under if they have 
not already been observed close to 
successfully climbing out of the cot at a 
younger age.  Select a cot that complies 
with the Australian Standard AS/NZS 
2172.  Toddler beds are recommended for 
children in transition from a cot to a bed 
(some of the newer models of cots convert 
to a toddler bed) or a floor mattress placed 
away from walls. 

•	 Children	aged	less	than	9	years	should	not	
be sleeping in the upper bunk of a bunk 
bed and certainly not children aged less 
than	 6	 years	 (Australian	 Competition	 &	
Consumer	 Commission,	 2012).	 	 Select	 a	
bunk bed that complies with the mandatory 
Australian Standard AS/NZS 4220.  The 
top bunk should have protective railing on 
all sides at least 160mm above the mattress.  
Any gaps between mattress and guardrails 
and between individual guardrails should 
be small enough not present a head 
entrapment	hazard	(gaps	wider	than	95mm	

can trap a child’s head).  The ladder should 
be removed when upper bunk is not in use 
to prevent young children from accessing 
the top bunk.   

•	 Sub-codes	 to	 disaggregate	 chair	 and	
couch/sofa falls cases, currently classified 
to ‘other specified chair’, should be 
introduced	 into	 the	 VAED.	 	 Measures	
should be taken to improve the use of the 
available	 VAED	 specific	 codes	 for	 the	
different types of beds involved in falls. 
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Preventing serious 
fall injury involving 
skateboards and 
scooters 
There	were	1,399	falls	 involving	skateboards	
and scooters over the 3-year period 2010/11 
to 2012/13, 675 admissions for skateboard-
related injury and 724 admissions for scooter-
related injury.
 

Trends in the frequency 
and rate of skateboard 
and scooter related fall 
hospitalisations

Coding	 issues	 have	 affected	 monitoring	 of	
trends in the yearly frequency of skateboard and 
scooter related hospitalisations. The introduction 
of	Version	10	of	the	International	Classification	
of	 Diseases-Australian	 Modification	 (ICD-10-
AM), a major revision of the hospital admissions 
coding	 system,	 occurred	 in	 July	 1998.	 In	 the	
first	 four	years	of	 ICD-10,	hospital	admissions	
for injuries involving skateboards could not 
be disaggregated as cases were coded to W02: 
Fall involving ice skates, skis, rollerskates and 
skateboards. A specific sub-code W02.1 Fall 
involving skateboard was introduced in 2002/03 
and four years later, in 2006/07, another sub-
code was added to separately identify scooter-
related falls: W02.6 Fall involving scooter, 
nonpowered. This code would capture falls 
from both conventional and small wheeled 
(micro) scooters but it is presumed that the 
overwhelming majority of admissions for 
scooter-related injuries involved small-wheeled 
scooters because of their popularity and the 
small number of scooter injury presentations 
recorded on the emergency department dataset 
(VEMD)	 before	 2000	 when	 small	 wheeled	
scooters came onto the market for children. 

Figure 4 shows that there was an upward trend 
in the frequency of injury admissions for falls 
in ice, snow and land skating and skateboarding 
from	 1998/99	 to	 2001/02	 which	 levelled	 out	
over the period 2002/03 to 2006/7, but then 
trended sharply upward from 2007/08 to 
2011/12.  The trend lines for fall admissions 
involving skateboards and scooters suggest that 
scooter- related fall admissions may have been 
coded to the skateboard fall code from 2002. In 
the six years when both codes were operating, 
2006/7 to 2011/12, there has been a significant 
upward trend in admissions for falls involving 
both	skateboards	(179%,	CI	45%	to	337%)	and	
scooters	(268%,	CI	55%	to	529%)	(see	Figures	
5	and	9	for	more	detail).	

Figure 4 Trend in the frequency of hospital admissions for fall involving 
 ice skates, skis, rollerskates, skateboards, scooters & other 
 pedestrian conveyances, Victoria 1998/99 to 2011/12

Figure 5 Trend in the yearly frequency of hospital admissions for fall injury 
 involving skateboards overall and by age group, Victoria 2006/7 to 2011/12

Figure 6 Trend in the yearly rate of hospital admissions for fall injury involving 
 skateboards overall and by age group, Victoria 2006/7 to 2011/12

            

            

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

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

Source: VAED (hospital admissions), admissions data includes same day admissions
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A. Skateboard fall 
injury 
There were 675 child hospital admissions for 
falls from skateboards over the three-year 
study period, an average of 225 per year.

Yearly trend in frequency 
and admission rates 
(2006/07 to 2011/12)

Figure 5 shows the trend in the yearly  
frequency of skateboard fall injury 
admissions,	overall	and	by	age	groups	5-9	and	
10-14 from 2006/7 to 2011/12.  There were 
only 8 hospitalisations of 0-4 year-olds. The 
frequency of skateboard fall injury hospital 
admissions increased significantly from 148 
in	 2006/07	 to	 298	 in	 2011/12,	 representing	
an estimated annual increase of 18.7% and 
an	 overall	 increase	 of	 179%	 (95%	 CI	 45%	
to 337%).     Significant upward trends in 
the frequency of admissions were observed 
among	10-14	years	olds	(196%	over	the	6-year	
period,	95%	CI	43%	to	383%)	and	among	5-9	
year	olds	(135%,	95%	CI	26%	to	271%)	but	
not among 0-4 years olds. 

Injury rates are estimated using the child 
population as the denominator as there are no 
regular surveys of children’s participation in 
sport and recreation in Victoria or Australia.  
Figure 6 shows yearly admission rates also 
increased significantly from 15.2/100,000 
in	 2006/07	 to	 29.5/100,000	 in	 2011/12,	
representing an estimated annual increase 
of 17.6% and an overall increase of 165% 
(95%	CI	39%	to	318%).	 	Significant	upward	
trends in the rate of admissions were observed 
among 10-14 years olds (206% over the 6-year 
period,	95%	CI	47%	to	396%)	and	among	5-9	
year	olds	(126%,	95%	CI	23%	to	258%)	but	
not among 0-4 years olds.

Pattern of injury (2010/11 to 
2012/13)

Sex and age

Overall,	 78%	 of	 hospitalised	 skateboarders	
were male (n=528).  Females comprised one-
third	of	admissions	in	the	5-9	year	age	group	
(n=44)	reducing	to	19%	in	the	10-14	year	age	
group (n=103). [Table 2]

Hospitalisations for skateboard-related falls in 
children increased markedly as age increased 
from age 5 for boys and between ages 7 and 
8 for girls, peaking at age 13 for boys and 
11 for girls (Figure 7). More than three-

Table 2 Skateboard-related fall injury admissions by age group and sex, 
 Victoria 2010/11 to 2012/13 (3 years)

 0-4 years 5-9 years 10-14 years All admissions 
 n % n % n % n % 
Sex         
Male 8 100.0 88 66.7 432 80.7 528 78.2 
Female 0 0.0 44 33.3 103 19.3 147 21.8 
All 8 100.0 132 100.0 535 100.0 675 100.0 
         

Figure 7 Frequency of hospital admissions for skateboarding fall injury by single 
 year of age and sex, Victoria 2010/11 to 2012/13 (3 years)

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

quarters	(79%,	n=535)	of	hospital	admissions	
for skateboard injury were in age group 10-
14 years, decreasing to 20% (n=132) in age 
group	5-9	years	and	1%	(n=	8)	 in	age	group	
0-4 years. 

Body site injured and type of injury 

Figure 8 shows the most common specific 
injuries for each of the three age groups (0-
4,	 5-9	 and	 10-14	 years).	 Approximately	
two-thirds of hospitalisations (65%, n=441 
admissions) were for fractures to the upper 
limb (mostly forearm fractures).  The other 
common injury was fracture to the lower limb 
(12%, n=83) (mostly tibia fractures).  Head 
injuries accounted for a smaller proportion 
of	 injury	 admissions	 (~9%,	 n=57),	 of	 which	
6% (n=40) were intracranial injuries (mostly 
concussion) and 3% were open wounds.

Close	 to	 three-quarters	 (73%)	 of	 injuries	 to	
hospitalised	 skateboarders	 aged	 5-9	 years	
were upper limb fractures, as were 64% of 
injuries to children aged 10-14.  Lower limb 
fractures and intracranial injuries were more 

common in 10-14 year olds (13% and 7% 
respectively)	than	in	5-9	year	olds	(9%	and	2%	
respectively).  Among the eight admissions of 
children aged 0-4, the most common injury 
was upper limb fracture (38%) followed by 
lower limb fracture and head injury (both 
13%).

Injury severity (length of stay) and cost

Skateboard-related fall injury hospital 
admissions	 accounted	 for	 907	 hospital	 bed	
days over the 3 year period July 2010-June 
2013	 (Table	 3).	 	 Children	 aged	 10-14	 years	
accounted for 81% of hospital bed days 
(n=734 days).  Most hospitalisations were 
discharged within two days (80%, n=537).  
Twenty percent (n= 133) had a length of 
stay of 2-7 days and 5 patients (<1%) stayed 
in hospital 8 days or more. Among the 138 
patients staying in hospital two days or more, 
the most common diagnoses were: fracture of 
the lower end of both the radius and ulna (13%, 
n=18); fracture of the shafts of the radius and 
ulna (12%, n=17); fracture of the lower end 
of radius with dorsal angulation (12%, n=16); 
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Figure 8 Skateboarding fall injury admissions by injury type, Victoria 2010/11 
 to 2012/13 (3 years)

fracture of the shaft of the tibia with fracture of 
the	fibula	(7%,	n=9);	and	fracture	of	the	lower	
end of the radius, unspecified (6%, n=8). 

The total direct cost of hospital care for 
skateboard-related fall injury admissions 
over the 3-year period 2010/11-2012/13 
was	 $2.4	 million	 (mean	 cost:	 $3,097;	 range	
$798	-	$22,514).	 	Children	aged	10-14	years	
accounted for 82% of the direct hospital costs 
related to skateboard fall injury admissions 
($1.9	million).	(Table	3)

Mechanisms of injury

The mechanisms of the falls are not recorded 
in	 the	 VAED.	 	 The	 case	 narratives	 for	
both admissions and non-admissions for 
skateboarding	 injury	 recorded	on	 the	VEMD	
over the study period (that includes emergency 
department	 presentations	 collected	 from	 39	
major	 public	 hospital	 EDs	 across	 Victoria)	
were extracted and analysed.  The quality 
of narratives varied greatly with most only 
recording that the injury was a fall.  Available 
data suggested that these falls were mostly 
onto an outstretched arm/hand, and less often 
onto the head, and the landing surface was 

mostly concrete or, less commonly, bitumen/
asphalt. In some instances, the injury was 
caused by hitting or landing on another item 
such as a stake, car, side of the house, glass  
or a metal plate on the road.  Injuries often 

occurred when going down slopes, doing 
tricks, or running into an irregularity in the 
surface (such as stones, speed hump, road 
reflectors). 

0-4 Years
(n=8)

5-9 Years
(n=132)

10-14 Years
(n=535)

Intracranial 
Injury = 12.5%

Fracture - 
Upper Limb = 37.5%

Fracture - 
Lower Limb = 12.5%

Other	&	
Unspecified = 37.5%

Intracranial 
Injury = *

Open	Wound	–	 
Head/Face/Neck = 3.8%

Fracture - 
Upper Limb = 72.7%

Fracture - 
Lower	Limb	=	9.1%

Other	&	
Unspecified	=	12.9%

Intracranial 
Injury	=	6.9%

Open	Wound	–	 
Head/Face/Neck = 2.2%

Fracture - 
Upper	Limb	=	63.9%

Fracture - 
Lower Limb = 13.1%

Other	&	
Unspecified = 13.8%

Table 3 Length of stay and cost of skateboard-related fall injuries by age 
 group, Victoria 2010/11 to 2012/13 (3 years)

 0-4 years 5-9 years 10-14 years All admissions 
 n % n % n % n % 
Length of stay         
< 2 days 8 100.0 109 82.6 420 78.5 537 79.6 
2-7 days 0 0.0 22 16.7 111 20.7 133 19.7 
8-30 days 0 0.0 * * * * 5 0.7 
Total bed-days 8 days 165 days 734 days 907 days 
Mean bed-days  1.0 days 1.3 days 1.4 days 1.3 days 
         
Direct hospital costs         
Total costs $23,699 $402,445 $1,933,759 $2,359,903 
Mean costs  $2,962 $2,719 $3,191 $3,097 

Source: VAED (hospital admissions), admissions data includes same day admissions
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Discussion
Hospitalisations for skateboarding injuries 
have doubled in the six years from 2006/07 
to 2011/12, mainly driven by the increase in 
hospitalisations among adolescents aged 10-
14 with a lesser increase in admissions of 
children	 aged	 5-9.	 The	 current	 study	 found	
that the typical child seriously injured when 
skateboarding is male and aged between 10 
and 14, suffers a wrist or forearm fracture due 
to a fall on an outstretched arm (an instinctive 
defensive action) onto a hard surface, and has 
a length of stay in hospital of two days or less. 

Around 6% of fractures in our study were 
open fractures (n=32).  The most common 
specific diagnoses among these patients were 
fractures of the lower end (n=6) or shaft (n=5) 
of both the ulna and radius or fracture of the 
lower end of the radius with dorsal angulation 
(n=4). Zalavras et al (2005) studied paediatric 
fractures during skateboarding, roller skating 
and scooter riding and found an association 
between skateboarding and a high risk of open 
fracture of the forearm, where the bone breaks 
through the skin bringing a risk of deep bone 
infection.  He commented that open fractures 
are high energy injuries and are probably 
related to the high speeds that now can be 
achieved during skateboarding or scooter 
riding due to improved vehicle design and the 
propensity of enthusiasts to try more complex 
and demanding tricks.  

Our	study	was	confined	to	skateboard-related	
fall injury hospitalisations in children aged 
less than 15 years.  There were an additional 62 
child hospitalisations for skateboard-related 
injury from other causes (transport, hitting/
striking/crushing incidents) over the 3-year 
study period and a further 786 admissions of 
older skateboarders (mainly aged 15-24 years) 
for falls and other causes of injury over the 
same period. Injuries in older skateboarders 
were more severe with 36% requiring hospital 
stays of 2 days or more compared to 20% in 
children.

Hunter (2012) and the Trauma and Preventive 
Committee	 of	 The	 Pediatric	 Orthopaedic	
Society of North America (Lovejoy et al, 
2012) recently published literature reviews on 
the epidemiology and prevention of injuries 
in skateboarding. The Hunter review was 
exhaustive and covered all causes of skateboard 
injury – motor-vehicle crashes, falls, hit/
struck/crush etc.  Hunter found it difficult 
to compare results across published studies 
because they were few in number, involved 
diverse populations, and different definitions 
of injury were used (‘medically treated’, 
‘presentation to emergency department’ etc.).  

On	the	basis	of	research	evidence	to	date,	the	
authors of these reviews concluded that: 

•	 Males	are	more	much	likely	to	be	injured	
than females in skateboarding, with the 
majority of reports indicating that around 
90%	 of	 injured	 skateboarders	 are	 male	
(Hunter, 2012; Lovejoy et al., 2012) 
but this is likely to be due to the higher 
participation level of males.  There is some 
evidence that female participation has 
decreased over time (Hunter, 2012).

 
•	 Males	 appear	 to	 suffer	 more	 serious	

injuries than females perhaps because they 
are more likely than females to skateboard 
outside of skateparks in more dangerous 
locations and wear less protective gear 
(Hunter, 2012).

•	 Adolescent	 males	 aged	 10-14	 years	 are	
most at risk of injury (Hunter, 2012; 
Lovejoy et al., 2012).

•	 Using	 hospital	 emergency	 department	
presentation rate data (per thousand 
participants) for comparison, an early study 
found skateboarding safer than other more 
traditional sports such as basketball and 
football and other adventure sports such 
as bicycling and snowboarding. However, 
this does not take participation rates into 
account and so no conclusions can be 
drawn about the relative safety of these 
pursuits.  More recent research has found 
that the population rate of skateboarding 
injury is increasing suggesting that 
exposure may be increasing (Hunter, 
2012).

•	 Most	skateboard	injuries	are	acute	(sudden	
onset), and the forearm and wrist is the 
most commonly injured body region 
injured	 (range	 19-61%	 across	 9	 studies	
included in the Hunter review, with several 
studies reporting proportions of 50% or 
more).  The second most injured body 
region is the ankle (range 4-23%), then 
the head, including face and neck (mostly 
in the range of 7-18%) (Hunter, 2012; 
Lovejoy et al., 2012).   

•	 Fracture	 is	 the	 most	 common	 injury	
type, followed by sprains and strains and 
lacerations and contusions (scrapes and 
cuts) (Hunter, 2012; Lovejoy et al., 2012).  

•	 Although	 most	 skateboard-related	
fractures are relatively minor, others (such 
as epiphyseal and open fractures) have the 
potential to cause deformity or disability 
(Lovejoy et al., 2012).

•	 The	 pattern	 of	 body	 region	 injured	 and	
type of injury found in the literature is 
biased as most studies were based in 
hospital emergency departments – in the 
‘real world’ lacerations and contusions 
are probably more common than the more 
serious injuries (Hunter, 2012).

•	 Deaths	 (the	 majority	 involving	 motor	
vehicles) and catastrophic injuries (defined 
brain and spinal cord injury or skull or 
spinal fracture) are rare, although they do 
occur (Hunter, 2012).  

•	 Loss	of	balance	and	surface	 irregularities	
are the most common injury mechanisms 
reported in the literature.  More recent 
studies have noted failed tricks as an 
emerging mechanism perhaps due to the 
advancements in skateboard design and 
materials that allow skateboarders to 
attempt more advanced manoeuvres and 
complex tricks. (Hunter, 2012; Lovejoy et 
al., 2012).

•	 Few	 studies	 have	 compared	 injury	
frequency and severity in skateparks versus 
roads,	streets	and	other	public	spaces.		One	
study found that skateboarders requiring 
hospitalisation were approximately 11 
times more likely to have been injured by 
a motor vehicle than skateboarders who 
were treated in the emergency department 
and discharged on the same day, whereas 
another found that skatepark users had 
an eight-fold higher risk of more severe 
fractures than street skateboarders (Hunter, 
2012).

•	 The	 risk	 and	 protective	 factors	 for	 injury	
are unknown due to the lack of research.  
There are few exposure studies so that 
there is no conclusive evidence on whether 
sex, age and experience are risk factors 
for injury, with studies to date reporting 
conflicting results (Hunter, 2012).  Age 
interacts with experience and Hunter 
(2012) suggests that it is possible that all 
levels of age and experience carry different 
risks of injury: young and less experienced 
older skaters lack the skills to control the 
skateboard and more experienced skaters 
try more complex and demanding tricks 
and manoeuvres, at greater speeds.  

•	 Although	 many	 study	 authors	 have	
advocated the use of helmets and other 
protective gear based on injury patterns 
and favourable evaluations of effectiveness 
in other similar sports (bicycling, in-
line skating, skiing and snowboarding), 
there have been no skateboarding injury 
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studies evaluating the protective effects of 
wearing helmets, wristguards, elbow and 
knee pads in skateboarding.  Lessons for 
novices and skateboarding in the protected 
environment of skateparks (versus streets 
and other public places) have also not been 
evaluated (Hunter, 2012; Lovejoy et al., 
2012).

•	 Skateboarders	 wear	 less	 protective	 gear	
than recommended by injury researchers 
and physicians; reported wearing rates in 
different study populations range from 5% 
to	over	90%	(Hunter,	2012).

The current study reports a similar pattern 
of injury among skateboarders to that found 
in previous descriptive studies reviewed by 
Hunter and Lovejoy and colleagues.  There 
are over 150 skateparks in Victoria.  Most 
are provided by local councils and few are 
supervised; skateboarders mostly self-manage 
the parks.  Participation rates for Victorian 
children are unknown.  

Most participation is unorganised, so there 
is less opportunity to reach groups of skaters 
with injury prevention measures except at 
special events and competitions, in supervised 
skateparks	 such	 as	 Riverslide,	 City	 of	
Melbourne	 and	The	 Shed	 in	 Cranbourne	 and	
in public places (for promoting and enforcing 
helmet wearing if regulated).  According to the 
Victorian Skateboarding Association (VSA) 
lessons are regularly available at 7 venues 
across Victoria and through a schools program 
but most learn by trial and error and watching 
more experienced skateboarders (http://www.
skateboardingvictoria.org.au/learn-to-skate).  

There has only been only one small 
observational study of protective gear 
wear by skateboarders using skateparks in 
Victoria, conducted in 2003 (Jones et al, 2004 
unpublished	report	available	from	VISU).		Of	
the 182 skateboarders observed using one of 
ten skateparks in the south-eastern corridor of 
Melbourne in the September school holidays 
of 2003 only 13% were wearing any one item 
of protective gear.  Helmets were the most 
commonly worn item (11%), followed by 
wristguards (3%) and kneepads (1%).  No 
skateboarder was wearing elbow pads.  It 
is doubtful that wearing of protective gear 
has improved much since then, although the 
Victorian Skateboarding Association promotes 
the use of full protective gear (making special 
mention of helmets) for vert skating (doing 
tricks on ramps and inclines) and encourages 
the use of helmets and other protective 
gear to all skateboarders in its guidelines 
on skateboarding etiquette (http://www.
skateboardingvictoria.org.au/learn-to-skate).  

We found one study that has investigated 
the protective effect of helmet wearing in 
preventing head injuries in skateboarders 
(Lustenberger et al., 2010).  It involved 
the analysis of data on 2,270 patients with 
skateboard-related injuries identified on 
the	 US	 National	 Trauma	 Databank.	 	 The	
study found that the overall incidence of 
Traumatic Brain Injury (TBI) exceeded 35% 
and the incidence of severe TBI (defined as 
the presence of posttraumatic intracranial 
haemorrhage) was 13.4%, increasing 
significantly with age.  Helmets were worn by 
only 7.2% of patients; the study found that the 
use of a helmet was independently associated 
with a lower incidence of severe head injury in 
the	 study	cohort	 [Adjusted	p<002	AOR	0.35	
(0.27-0.75)].  

There is compelling evidence that bike 
helmets greatly reduce the risk of head injuries 
to bicycle riders (Bambach et al., 2013, 
Haworth et al., 2010 Review) and serious 
consideration should be given to mandatory 
helmet wear for skateboarders in public places 
(including skateparks) in Victoria as applies to 
bicyclists.  The use of wristguards should also 
be strongly promoted, randomised controlled 
trials and case control studies support the 
efficacy of wrist guards in snowboarding and 
in-line skating, with studies demonstrating 
statistically significant reductions in wrist 
injury in the guarded group compared with the 
unguarded group (Russell et al., 2007 Review; 
Kim et al., 2011, Systematic review; Schieber 
et	al	et	al.,	1996).

It is unlikely that skateboarders physically 
prepare for participation.  However, sports 
injury prevention by different kinds of strength 
training, neuromuscular proprioception 
exercises (balance and jump training), 
stretching activities, and combinations of 
these, is relevant to all sports participants 
as these special training programs can be 
performed by individuals with limited 
assistance from medical staff/qualified trainers 
(Lauersen et al., 2014).  

A systematic review of the effectiveness 
of exercise interventions to prevent sports 
injury was recently published (Lauersen et 
al., 2014).  The review included randomised 
controlled trials and a meta-analysis of 
data was performed.  The review found no 
protective effect for stretching either before or 
after	participation	 [Relative	Risk	 (RR)	0.963	
(CI	 0.846-1.095)],	 whereas	 strength	 training	
had a highly significant protective effect 
reducing sports injuries to less than one-third 
(RR	0.315	(CI	0.207-0.480).		Neuromuscular	
proprioception training was also effective in 
reducing	 injury	 (RR	 0.550	 CI	 0.347-0.869).		

There is potential here to develop and trial a 
training program specifically for skateboarders 
that they can implement on an individual level.

Data	 capture	 in	 our	 study	 is	 likely	 to	 be	
complete	 as	 the	VAED	covers	 all	 public	 and	
private hospitals in Victoria and there is a 
specific cause of injury code for falls involving 
skateboards.  However, the place of occurrence 
(location) was poorly specified so it cannot 
be said with any confidence that serious 
skateboarding injuries occur more frequently 
in roads, streets and other public places or 
skateparks.	 	A	major	 limitation	of	 the	VAED	
is there is no coding of mechanisms of injury 
or a case narrative to provide more detailed 
information on how the fall injury happened 
and whether or not specific items of protective 
equipment was being worn at the time of 
injury.  The information in case narratives of 
hospital admissions for skateboarding injury 
recorded	 on	 the	 Emergency	 Department	
dataset	(VEMD)	varied	widely	among	records	
and narratives were only useful as examples of 
cases recorded in the dataset.  
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Due	 to	 the	 lack	 of	 risk	 factor	 research	 and	
formal evaluations of potential prevention 
measures in skateboarding, recommendations 
on safety measures are based on the pattern 
of injury in the sport and safety measures 
that have been shown to be effective in 
comparable skating and boarding sports.  
They represent the consensus view of safety 
experts, paediatricians and injury researchers 
at this time.   

Recommendations 

Injury surveillance and 
research

•	 Coding	 of	 place	 of	 occurrence	 of	 injury	
(location)	on	the	VAED	needs	to	improve	
as	does	case	narrative	data	on	the	VEMD.

•	 Further	research	using	more	rigorous	study	
designs is required to gain a clearer picture 
of the incidence and causes of injury, and 
to identify risk and protective factors and 
viable injury countermeasures.

•	 An	 observation	 study	 of	 protective	 gear	
wearing (helmet, wristguards, elbow and 
knee pads) among skatepark and street 
skateboarders.

•	 Develop	 and	 trial	 an	 evidence-based	
exercise intervention, based on strength 
training and neuromuscular proprioception, 
to prevent injuries in skateboarding. 

Safety recommendations

•	 Children	 aged	 under	 five	 should	 not	 use	
skateboards.

•	 Children	 aged	 between	 6	 and	 10	 should	
only ride with adult supervision.

•	 Children	should	not	ride	in	traffic.
•	 Seek	 advice	 from	 a	 skateboard	 shop	

to choose a good quality skateboard 
appropriate for the size of the skateboarder 
and their experience level.  Keep it in good 
working order.

•	 Wear	 appropriate	 protective	 gear	 –	 a	
hybrid helmet (that conforms to Australian 
standard for bicycle helmets), wrist 
guards, elbow pads and kneepads should 
be worn. 

•	 Make	 helmet	 wear	 mandatory	 in	 public	
skateparks and on roads, streets, bike 
and pedestrian paths to protect against 
head injuries and to harmonise with the 
mandatory wearing regulations governing 
bicyclists in Victoria. 

•	 More	 attractive	 and	 better	 engineered	
skateboard-specific protective gear should 
be designed.

•	 Beginners	 should	 take	 lessons	 at	
skateparks, spend time on flat, smooth 

surfaces, away from traffic, structures 
and obstacles, and skateboard under 
the supervision of an experienced 
skateboarder, preferably by a qualified 
instructor. 

•	 Skateboarders	 learning	 new	 tricks	
should also do so with advice, and 
under the supervision of an experienced 
skateboarder/qualified instructor.

•	 Lessons	 in	 proper	 falling	 and	 rolling	
technique may be beneficial.

•	 Strength	and	neuromuscular	proprioceptive	
training may reduce injuries (warm up 
has not been shown to reduce injuries in 
sport).

•	 Skateparks	should	continue	to	be	provided	
by councils with attention to safety aspects 
in design as well as regular maintenance.

See a full list of Safety Tips for skateboarders 
in the Smartplay Preventing Skateboarding 
Injuries brochure (http://www.smartplay.
c o m . a u / C o n t e n t / P u b / C o n t e n t D e t a i l .
asp?lngContentID=123)
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B. Scooter fall injury 
There were 724 child hospital admissions 
for falls from non-powered scooters over 
the three-year period 2010/11 to 2012/13, 
an average of 241 hospitalisations per year. 
As previously explained it is likely that the 
overwhelming majority of admissions for 
scooter-related fall injuries involve small-
wheeled (micro) scooters.

Yearly trend in frequency 
and admission rates 
(2006/07 to 2011/12)

There were 86 recorded scooter-related fall 
hospitalisations in 2006/07,  the first year that 
scooter-related falls could be identified on the 
VAED	 dataset,	 increasing	 sharply	 to	 a	 peak	
of	 291	 hospitalisations	 in	 2010/11	 and	 then	
reducing	to	248	in	2011/12	(Figure	9).	

The frequency of scooter fall injury hospital 
admissions increased significantly from 86 
in 2006/07 to 248 in 2011/12, representing 
an estimated annual increase of 24.2% and 
an	 overall	 increase	 of	 268%	 (95%	 CI	 55%	
to	 529%).	 	 	 	 	 Significant	 upward	 trends	 in	
the frequency of admissions were observed 
among 10-14 years olds (367% over the 6-year 
period,	95%	CI	32%	to	893%),	5-9	year	olds	
(176%,	95%	CI	64%	to	285%)	and	0-4	years	
olds	(254%,	95%	CI	64%	to	468%).		(Figure	
9).	

Injury rates are estimated using the child 
population as the denominator as there are no 
regular surveys of children’s participation in 
sport and recreation in Victoria or Australia 
(Figure 10). The yearly injury rate for 
all children increased significantly from 
8.8/100,000 in 2006/07 to 24.6/100,000 in 
2011/12, representing an estimated annual 
increase of 23.6% and an overall increase 
of	 256%	 (95%	 CI	 51%	 to	 513%).	 	 Yearly	
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admission rates increased significantly in 
all age groups with the largest increase over 
the 6-year period in 10-14 year olds (377%, 
95%CI	35%	to	908%),	followed	by	0-4	year-
olds	 (214%,	95%	CI	48%	 to	414%)	and	5-9	
year-olds	(168%,	95%	CI	58%	to	282%).

Pattern of injury (2010/11 to 
2012/13)

Sex and age 

Overall,	73%	(n=526)	of	hospitalised	scooter	
riders were male (Table 4).  Males comprised 
73% of hospitalisations in age group 0-4 years 
(n=65),	 61%	 in	 age	 group	 5-9	 (n=168)	 and	
81%	in	age	group	10-14	(n=293).			

Hospitalisations for scooter-related falls 
increased markedly as age increased from 
age 1 peaking at 11 years of age for males 
and 8 years of age for females (Figure 11).  
Half (50%, n=361) of hospital admissions for 
scooter injury were in age group 10-14 years, 
decreasing	 to	38%	(n=274)	 in	age	group	5-9	
years	and	12%	(n=	89)	in	age	group	0-4	years.		
The peak age for admissions was 11 years 
overall, also 11 years for males and 8 years for 
females (Figure 11)

Body site injured and type of injury 

Figure 12 shows the pattern of injury by 
injury type and site in the three age groups. 
The pattern was similar in the two older age 
groups with upper limb fractures the most 
common injury, whereas open wounds to the 
head/face/neck predominated in children aged 
0-4,	followed	by	upper	limb	fracture.		Overall,	
nearly half of scooter-related hospitalisations 
(46%, n=333) and half of the hospitalisations 
among	age	group	5-9	years	(52%,	n=142)	and	
age	 group	 10-14	 years	 (49%,	 n=176)	 were	
upper limb fractures, mostly wrist and forearm 
fractures.  Lower limb fracture was the second 
most	common	injury	overall	(14%,	n=98)	and	
in	age	groups	10-14	(18%,	n=63)	and	5-9	(8%,	
n=23).	 	 Open	 wounds	 to	 the	 head/face/neck	
comprised 40% of injuries to children aged 
0-4 but their prominence decreased as age 
increased, accounting for 17% of admissions 
in	5-9	year	olds	and	3%	of	admissions	in	10-
14 year olds.  Intracranial injuries (mostly 
concussion) accounted for approximately 5% 
of injuries in all three age groups. 

Injury severity (length of stay) and cost

Table 5 shows scooter-related fall injury 
hospital admissions accounted for 1126 
hospital bed days over the 3 year period 
July	 2010-June	 2013.	 	 Children	 aged	 10-

Figure 9 Trend in the yearly frequency of hospital admissions for falls 
 involving scooters, overall and by age group, Victoria 2006/7 to 2011/12

Figure 10 Trend in the yearly rate of hospital admissions for falls involving
 scooters overall and by age group, Victoria 2006/7 to 2011/12

Figure 11 Frequency of hospital admissions for falls involving scooters by 
 single year of age by sex, Victoria 2010/11 to 2012/13 (3 years)

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

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

Source: VAED (hospital admissions), admissions data includes same day admissions
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Figure 12 Scooter-related fall injury admissions by injury type, Victoria 2010/11 
 to 2012/13 (3 years)
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Table 4 Scooter-related fall injury admissions by age group and sex, Victoria 
 2010/11 to 2012/13 (3 years)

Table 5 Length of stay and cost of scooter-related fall injuries by age group, 
 Victoria 2010/11 to 2012/13 (3 years)

 0-4 years 5-9 years 10-14 years All admissions 
 n % n % n % n % 
Sex         
Male 65 73.0 168 61.3 293 81.2 526 72.7 
Female 24 27.0 106 38.7 68 18.8 198 27.3 
All 89 100.0 274 100.0 361 100.0 724 100.0 

 0-4 years 5-9 years 10-14 years All admissions 
 n % n % n % n % 
Length of stay         
< 2 days 74 83.1 236 86.1 282 78.1 592 81.8 
2-7 days 15 16.9 36 13.1 79 21.9 130 18.0 
8-30 days * * * * * * * * 
31+ days * * * * * * * * 
Total bed-days 124 days  422 days 580 days 1126 days 
Mean bed-days  1.4 days 1.4 days 1.4 days 1.4 days 
         
Direct hospital costs         
Total costs $288,250 $788,377 $1,253,541 $2,330,169 
Mean costs  $3,034 $2,637 $3,057 $2,898 

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

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

14 years accounted for 52% of hospital bed 
days	 and	 those	 aged	 5-9	 years	 accounted	
for a further 37%.  The mean length of stay 
was consistent across age groups (1.4 days).   
Most hospitalisations were discharged within 
two	 days	 (82%,	 n=592).	 	 	 Eighteen	 percent	
(n=130) had a length of stay of 2-7 days and 
2 patients (<1%) stayed in hospital 8 days 
or more.  Among the 132 patients staying in 
hospital two days or more, the most common 
diagnoses were: fracture of the shaft of the 
tibia with fracture of the fibula (10%, n=13), 
fracture of the shafts of the radius and ulna 
(8%, n=10), other fracture of the lower end of 
the tibia (8%, n=10) and fracture of the lower 
end	of	both	the	radius	and	ulna	(7%,	n=9).	

The total direct cost of hospital care for scooter-
related fall injury admissions over the 3-year 
period 2010/11-2012/13 was $2.3 million 
(mean	 cost:	 $2,898;	 range	 $716	 -	 $35,184).		
Children	aged	10-14	years	accounted	for	54%	
of the direct hospital costs related to scooter 
fall injury admissions ($1.3 million).

Mechanisms of injury

The mechanisms of the scooter-related falls are 
not	recorded	in	the	VAED.		The	case	narratives	
for both admissions and non-admissions for 
scootering injury recorded in the emergency 
department	 presentations	 dataset	 (VEMD)	
were extracted and read.  They varied greatly 
in quality.  In many instances the rider fell 
from the scooter hitting a hard surface such 

as concrete or ashphalt. In some instances, 
the injury was caused by falling off the 
scooter and landing on another item such as a 
recycling bin, pot plant or rock.  In others, the 
rider hit another object first (such as a fence, 
pole or kerb) and then fell from the scooter. In 
some of the falls, the scooter itself caused the 

injury when it either flew up and hit the rider, 
or the rider fell onto it.  Injuries often occurred 
when going down slopes and sometimes while 
doing tricks.
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Discussion
Foot-propelled (kick) non-motorised small-
wheeled (micro) scooters are a relatively new 
recreational vehicle resembling a skateboard.  
They are equipped with small low friction 
polyurethane wheels, a handle bar and a rear-
wheel brake.  Significant numbers of scooter-
related injuries have been noted in studies 
conducted since the early 2000s in Victoria and 
other Australian states, and in other developed 
countries	such	as	the	US	and	Canada.		

An early VISU report indicated that there was 
an	annual	average	of	9.5	ED	presentations	for	
scooter	injuries	from	1996	to	1999	increasing	
sharply	 to	128	cases	 in	 the	first	9	months	of	
2000 due to market penetration (Stokes & 
Corbo,	 2001).	 	 There	 were	 approximately	
1,000	 ED	 presentations	 (not	 including	
admissions) for child scooter injury recorded 
on	 the	 VEMD	 dataset	 in	 2012/13.	 	 	A	 sub-
code was introduced in 2006/7 to identify 
hospitalisations for scooter-related fall injury 
recorded	on	the	VAED;	our	study	showed	that	
child scooter hospitalisations have tripled in 
Victoria between that year and 2011/12 when 
there were 248 admissions.  

This trend suggests that the popularity of 
scooter riding is increasing, especially among 
10-14 year olds – half of child admissions 
in recent years are in this age group.  There 
are no available child participation data 
for scooter riding as no surveys have been 
undertaken.  Anecdotal evidence suggests that 
they are increasingly being used as a form 
of transport, especially to travel to and from 
primary school and that older children are 
performing increasingly complex tricks on 
scooters, taking their lead from skateboarders.  
The latter may be a factor contributing to the 
increase in the frequency and rate of fall injury 
hospitalisations among 10-14 year old scooter 
riders.

Our	 literature	 search	 using	 PubMed found 
a small number of scooter injury studies 
(mostly involving hospital patients) that were 
predominately small studies that described 
the frequency, rate, mechanisms and pattern 
of injury in different communities (usually 
conducted in one or more emergency 
departments) or, less frequently, population 
studies utilising national injury surveillance 
datasets.  There were no cohort or case 
control studies investigating risk factors for 
scooter-related injury or evaluations of injury 
prevention measures.  

As our study involved children admitted to 
hospital we found a higher proportion of 

limb fractures and fewer superficial injuries 
than found in studies conducted in hospital 
emergency	 departments	 (Chapman	 et	 al.,	
2001; Mankovsky et al., 2002; Montagna 
et al., 2004; Fong & Hood, 2004).  In our 
study, the ‘typical’ hospitalised scooter rider 
is an 11 or 12 year old male (younger than 
his skateboarding counterpart) who suffered a 
fall-related fractured forearm  and spent one 
or two days in hospital.  A smaller proportion 
of cases were more severely injured and 
diagnoses among this group included injuries 
to intra-abdominal organs, fractures of the 
lumbar spine and pelvis, fractures of the 
femur, injury of blood vessels, intracranial 
injuries and skull and facial fractures.  We 
have no reliable information on whether 
serious injuries to scooter riders occurred 
more commonly in public places or the home 
as two-thirds of hospitalisations for scooter 
injuries were coded to ‘unspecified place’.  

The	VEMD	case	narrative	data	provided	some	
interesting insights on the mechanisms and 
circumstances of scooter injury but their quality 
was too variable for systematic analysis. There 
were no reliable data in case narratives on 
whether helmets and other items of protective 
gear were being worn at the time of injury 
because use was inconsistently reported.  In 
Victoria, helmet wearing is mandatory for 
bicycle riders on roads, bike paths, bike lanes, 
shared and separated footpaths, recreational 
parks and car parks (http://www.vicroads.vic.
gov.au/Home/SafetyAndRules/SaferRiders/
BikeRiders/WearingABicycleHelmet.htm). 
To reduce head injuries, parents (and school 
authorities) are strongly advised to insist that 
children riding scooters wear helmets both 
when riding in public places and the home 
backyard or driveway.  When purchasing a 
helmet parents should ensure that it has a 
sticker or a symbol (from 2012) showing it 
is safety approved and meets the Australian/
New Zealand Standard AS/NZS 2063 for 
bicycle helmets.  There are no studies on the 
protective effect of helmets in scooter riders 
but strong evidence that bike helmets greatly 
reduce the risk of head injuries to bicycle 
riders (Bambach et al., 2013, Haworth et al., 
2010 Review).  We do not know the prevalence 
of helmet wearing among scooter riders in 
Victoria; an observational study is required. 

Micro scooters are tricky to ride, their small 
wheels allow high speeds to be reached but 
get caught by any unevenness of the riding 
surface; their steering and rear braking systems 
are primitive.  Riders have to learn to jump 
over small bumps/cracks and have limited 
options when confronted with unexpected 
obstacles/dips.  Skills are usually developed 
through trial and error which involves falls and 

spills.  Young children have underdeveloped 
motor skills and poor peripheral vision and 
judgement.  For these reasons, and because of 
young children’s high centre of gravity which 
puts them at risk of head injuries (as seen in 
our study), children aged 0-4 should not ride 
scooters and parents should consider the 
recommendation of the American Academy of 
Pediatrics that children aged younger than 8 
should only ride under close adult supervision 
(Committee	on	Injury	and	Poison	Prevention,	
2002).  Lessons are recommended and scooter 
lessons may be available at some skateparks 
in Victoria (http://www.skateboardingvictoria.
org.au/learn-to-skate/ accessed 10/7/14).  
One	 manufacturer	 has	 designed	 a	 practical	
scooter safety program for primary schools 
and has produced a training kit for teachers in 
Australian schools (http://www.scootersafety.
org.au/ accessed 10/7/14)

Due	 to	 the	 lack	 of	 risk	 factor	 research	 and	
formal evaluations of potential prevention 
measures, safety recommendations are 
common sense prescription supported by safety 
experts, paediatricians, injury researchers and 
scooter manufacturers.  They are based on the 
design elements/weaknesses of the scooter, 
the pattern of injury in scooter riders and what 
is known about the circumstances of injury 
events, and on the injury prevention measures 
that have been shown to work in similar 
recreational activities.  

Given	 that	 most	 serious	 injuries	 are	 wrist	 or	
forearm fractures, some have recommended 
the wearing of wrist guards.  We, and other 
researchers, do not advise their use at this 
time as there is some evidence that wrist 
guards	may	affect	 steering	ability	 (Cassell	et	
al.,	 2005;	Chapman	et	 al.,	 2001;	Mankovsky	
et al., 2002).  The use of wrist guards has 
been shown to reduce injury in in-line skaters 
(Schieber	et	al.,	1996)	and	snowboarders	(Kim	
& Lee, 2011 Review; Russell et al., 2007 
Review) and research should be undertaken to 
design and trial a wristguard specifically for 
child scooter riders.   
 

Recommendations

Research

•	 Coding	 of	 place	 of	 occurrence	 of	 injury	
(location)	on	the	VAED	needs	to	improve	
as does the quality of case narrative data 
on	the	VEMD.

•	 Further	research	using	more	rigorous	study	
designs is required to gain a clearer picture 
of the incidence and causes of scooter 
injury, and to identify risk and protective 
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factors and viable injury countermeasures 
including wrist guard wearing.

•	 An	observation	study	to	measure	protective	
gear use (helmet, elbow and knee pads) 
among scooter riders.

Safety

•	 Children	 younger	 than	 8	 years	 should	
not ride scooters except under close adult 
supervision.

•	 Children	should	not	ride	scooters	in	traffic.
•	 Children	 should	 wear	 an	 Australian	

standards approved helmet and kneepads 
and elbow pads are recommended to be 
worn any time they are riding – at home 
and in public places.  

•	 Children	 should	 be	 taught	 to	 watch	 the	
terrain and ride scooters on smooth paved 
surfaces, without traffic, and avoid surfaces 
with sand, gravel, dirt or oil.

•	 Do	 not	 ride	 at	 dusk	 or	 at	 night	 or	 in	
condition of poor visibility.

•	 Do	 not	 ride	 down	 steep	 hills,	 the	 brake	
is not designed to decelerate from high 
downhill speeds.

•	 Purchase	 a	 good	 quality	 scooter,	 observe	
the maximum weight printed on the 
underside of scooter.

•	 Regularly	maintain	scooter.
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High threat to life fall 
injury admissions 
This section provides an overview of the 576 
child fall injury hospital admissions over the 
three year period July 1, 2010 to June 30, 
2013 that are classed as having a high “threat 
to life” (HTTL) measured by the International 
Classification	of	Disease	based	Injury	Severity	
Score	(ICISS).		The	ICISS	involves	estimating	
probability of death using the injury diagnosis 
codes recorded in a patient’s hospital record.  
Hospitalised	 injuries	 with	 an	 ICISS	 of	 less	
than	 0.941	 (which	 equates	 to	 a	 probability	
of death, when admitted, of at least 6%) are 
considered to present a high threat to life (see 
Box 1 in Hazard edition 77 for further details). 

About 3% of child fall injury hospital 
admissions were classified as HTTL over 
the 3-year period July 2010 to June 2013 
(Table 6).   Specific types of falls with a high 
proportion of HTTL cases include:
•	 falls	 while	 being	 carried	 or	 supported	 by	

other persons (21%);
•	 ladder	falls	(12%);	
•	 nursery	furniture	falls	(11%);
•	 falls	 from,	 out	 of	 or	 through	 building	 or	

structures (8%); and 
•	 falls	involving	skateboards	(6%).

Children	aged	less	than	12	months	accounted	
for one-fifth of all fall-related HTTL cases 
among children aged 0-14 years (n=117).   
These cases were commonly the result of 
babies being dropped while being carried 
or supported by another person (n=42) or 
falls from beds (n=18), tables (n=10), chairs 
(n=8) and baby exercisers (n=5).   Among the 
youngest children, boys outnumber girls at a 
ratio of 1.3:1, by age 13, boys are more than 
5 times as likely as girls to sustain a HTTL 
injury as a result of a fall.  

Figure 13 shows the leading mechanisms of 
fall-related HTTL injury cases by age group.  
The age and gender patterns for the five 
leading causes of HTTL injuries described 
below are similar to those for all fall related 
injury for each cause. The main difference 
that could be observed with our data was in 
the nature of injury. Fractured upper limb 
predominates for all child fall injury related 
to playground equipment, skateboarding and 
beds, whereas the injury patterns are quite 
different for HTTL injuries.

Playground equipment falls (n=72)

•	 Most	cases	were	5-9	year	olds	(58%,	n=42)	
followed by 0-4 year olds (25%, n=18) 
and 10-14 years olds (17%, n=12). Sixty 
percent of cases were boys (n=43). 

•	 Trampolines	 (32%,	 n=23),	 climbing	
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apparatus (22%, n=16) and swings (14%, 
n=10) were the most commonly represented 
pieces of equipment. Trampolines were 
less prominent (25%) and climbing 
apparatus was more prominent (40%) for 
all playground equipment falls. 

•	 The	 most	 common	 specific	 injury		
diagnoses were: skull and femur fractures 
on trampolines; ‘multiple injury diagnoses’ 
on climbing apparatus; and a number of 
different injury diagnoses on swings. 

Falls while being carried or supported by 
another person (n=52) 

•	 Seventy-nine	 percent	 of	 cases	 were	 aged	
less than 1 year (n=42).  

•	 Most	 common	 injuries	 were	 fractures	 of	
the	vault	 of	 the	 skull	 (n=19),	 intracranial	
injuries (n=15, mainly traumatic subdural 
haemorrhages and traumatic subarachnoid 
haemorrhages) or femur fractures (n=5).

Skateboarding-related falls (n=40)

•	 85%	 of	 cases	 were	 11	 years	 and	 older	
(n=34). 78% were male (n=31). 

•	 The	 most	 common	 injuries	 sustained	
were ‘multiple injury diagnoses’ (n=14), 
fractures of the vault (n=5) or base (n=6) 
of the skull or other intracranial injuries 
(n=11).

Bed falls (n=38)

•	 In	 a	 third	 of	 cases	 the	 type	 of	 bed	 was	
unspecified (n=12) but other cases 
involved bunk beds, cots, bassinettes, 
special purpose beds (e.g., hospital beds) 
and conventional beds. 

•	 Almost	half	of	all	cases	resulting	from	fall	
from beds occurred among children aged 
less than 12 months (n=18, 47%).  

•	 More	than	half	of	cases	sustained	fractures	
of the vault (n=12) or base (n=8) of the 
skull (n=20, 53%).  Femur fractures were 
also fairly common (n=7).

Falls out of building or structure (n=38)

•	 The	 building	 or	 structure	 is	 recorded	 as	
‘other’ for 58% of these cases [‘other’ 
includes, but is not limited to, bridges, 
ceilings, fences, flag-poles, gates, railings, 
towers, turrets, viaducts and walls].  Ten 
cases resulted from falls from or through 
roofs and six from falls from or through 
balconies or verandas.

•	 The	 peak	 ages	 for	 HTTL	 injury	 were	 8	
years (n=7) and 14 years (n=8) and more 
than three quarters of cases were male 
(n=29,	76%).	

•	 The	most	common	injuries	sustained	were	
fractures of the base of the skull (n=12, 
32%).  

Table 6 Number and proportion of cases that are classified as high threat to 
 life by mechanism of fall: children aged 0-14 years, Victoria, July 
 2010-June 2013. 

Figure 13 Major mechanisms of high threat to life (HTTL) fall-related injury 
 cases by age group, Victoria 2010/11-2012/13 (n=579)

Hospital admissions for fall injury TOTAL cases 
(n=17,534) 

HTTL cases 
(n=576) 

% of cases that 
are HTTL  

Mechanism of fall injury    
Same level involving ice and snow * 0 0.0 
Same level from slipping, tripping, stumbling 1,957 41 2.1 
Involving iceskates, skis, rollerskates, skateboards, scooters 
& other pedestrian conveyances 1,739 90 5.2 
   Scooters 724 30 4.1 
   Skateboards 675 41 6.1 
   All other and unspecified pedestrian conveyances 340 19 5.6 
On same level-collision with pushing by another person 673 29 4.3 
While being carried or supported by other persons 248 53 21.4 
Involving wheelchair 9 * * 
Involving bed, chair and other furniture 1,919 83 4.3 
   Involving nursery furniture  248 28 11.3 
Involving playground equipment 4,472 72 1.6 
On and from stairs and steps 422 16 3.8 
On and from ladder 58 7 12.1 
On and from scaffolding * 0 0.0 
From, out of or through building or structure 460 38 8.3 
From tree 322 16 5.0 
From cliff 19 * * 
Diving or jumping into water - other injury not drowning 59 * * 
Other fall from one level to another 1,038 62 6.0 
Other fall on same level 1,771 34 1.9 
Unspecified fall 2,360 31 1.3 
Total 17,534 576 3.3 

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

Source: VAED (hospital admissions), admissions data includes same day admissions
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Data Requests & Reports: 	 Ms	Angela	Clapperton

Manager Data Quality Improvement  
and Consumer Product Safety:  Ms Karen Ashby

Data Analyst:  Mrs Tara Fernando

Research Officer:		 Ms	Shannon	Gray

Statistical Advisor:	 Mr	Angelo	D’Elia

Administration Officer: Mrs Samantha Bailey

Contact VISU at:
MIRI – Monash Injury Research Institute
Building 70
Monash University
Victoria, 3800

Phone:
Enquiries		 (03)	9905	1805
Director		 (03)	9905	1857
Fax		 (03)	9905	1809
Email:  visu.enquire@monash.edu

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

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

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	Data	Request	Manager	or	the	Director	by	
contacting them at the VISU office.
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