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The focus of this issue is ladder injury, a major cause of consumer product-related fatal and hospital-treated injury in Victoria.

Consumer product-related injury (3):
Injury related to the use of ladders
Erin Cassell and Angela Clapperton

Summary
•

Ladder use was related to at least 12
deaths and 5,004 hospital treated
injuries over the two-year period
covered by this study (2002/3-2003/
4). Most ladder-related injuries
occurred in the home.

•

All 12 ladder-related deaths and 93%
(n=4661) of the hospital-treated
injury cases (admissions and E.D.
presentations) were caused by falls.

•

The all-person hospital admission
rate for ladder fall injuries increased
by 40% over the decade 1994-2004
from 15.8 admissions per 100000 in
the period 1994/7 to 22.2 admissions
per 100000 in the period 2001/4.

•

All ladder fall fatalities were male
and males comprised 81% of
hospital-treated ladder fall injury
cases, probably reflecting higher
exposure to ladder use among males
compared with females.

•

•

Ladder fall fatalities and injury cases
peaked in middle-aged and older
men. Persons aged 60 years and
older were more likely than their
younger counterparts to be admitted
to hospital for ladder fall injuries.
Forty-three percent of hospital
admissions for ladder falls were aged
60 years and older compared with
only 25% of E.D. presentations (nonadmissions).
Most ladder fall fatalities occurred
in the home, and involved men aged
in their 60s-80s undertaking home
maintenance (repairs, painting,
cleaning out gutters) or gardening
tasks (pruning, picking fruit).
Because of their age and state of
health many of the deceased should
not have been working from a ladder
at height. Several cases involved
unsafe ladders/scaffolding or unsafe
ladder use practices.
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•

Available data indicate that around
70% of hospital-treated ladder fall
injuries occurred in the home,
compared with around 20% in the
work place.

•

Common mechanisms of ladder fall
injuries in the home and the
workplace were ladder slideout and
sideways tilting, user slip or misstep,
user loss of balance and ladder fault/
malfunction.

The strict work at height regulations
recently introduced into Victorian
workplaces stand in stark contrast to the
lack of controls and preventive action
on falls while working at height (mostly
from a ladder) in the home environment,
where the majority of fatal and serious
fall from height injuries occur.

Vehicle jack injuries
A short report see page 16
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A multifaceted approach is needed to
reduce ladder-related injuries that occur
in the home including: innovations in
ladder accessories (eg. attachment points
on houses); design solutions to reduce
the overall need to use ladders for
cleaning and maintenance tasks
performed at heights (eg. the broader
adoption of self-cleaning glass, redesigned guttering and the use of roof
gutter guards); design measures to
minimise sliding or tipping risks and
slipping on rungs or steps; social
measures to reduce ladder use by older
persons for home maintenance tasks; and
community education and training on
safe ladder use for home maintenance
tasks.

Introduction
This is the third consecutive edition of
Hazard focused on groups of consumer
products that make significant
contributions to hospital-treated injury
in Victoria. In Hazards 61 and 62 we
highlighted playground equipment injury
in children and mobility scooter injuries
in older adults respectively.

Ladders provide convenient access to
heights for the performance of
maintenance duties in the home and
workplace but their use is associated with
an injury risk, mainly due to falls from
height. The aim of this study was to
analyse the latest available injury
surveillance data on ladder-related
fatalities and hospital-treated injuries to
investigate the size, pattern, contributory
factors and circumstances of injury for
prevention and research purposes.

Method
Ladder fall deaths in 2002 and 2003 were
extracted from the Australian Bureau of
Statistics Death Unit Record file (ABSDURF) held by VISU, and obtained from
the National Coroners Information
System (NCIS).

Hospital-treated ladder injury cases for the
period July 2002 to June 2004 were extracted
from two datasets held by VISU: the VAED
which records all Victorian public and
private hospital admissions; and the
VEMD which included presentations data
from 28 of the 35 Victorian public hospital
emergency departments for 2002/3 and all
37 hospitals with 24-hour Emergency
Departments from the beginning of 2004.
Deaths were excluded from the VAED to
avoid double counting fatalities on the
ABS-DURF (and NCIS). Deaths and
admissions were excluded from the VEMD
to avoid double counting of fatalities and
hospital admissions on ABS-DURF and
the VAED, respectively.
The method for extracting data is described
in more detail in Box 1 and relevant data
issues with respect to completeness and
quality are discussed within the report and
in Box 2.

As stated previously, current injury
surveillance data collections cannot
identify the level of involvement of the
product in the injury because of the
limited amount of data collected on each
case. Products may be involved in injury
causation at a number of levels: physical
failure (design or manufacturing faults
and lack of maintenance); inadequate
design (for normal use, for use by target
age or ability groups, for foreseeable
mishandling or misuse and for protection
of bystanders); inadequate instructions/
safety warnings; and in ways not
influenced by any shortcomings of the
product due to misuse beyond the
influence of the supplier and unforseen
human and environmental factors (ACA,
1989).
The level of evidence required to prove a
causal relationship between product and
injury can only come through in-depth
analytical research studies.
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Results

Frequency, gender and age of all hospital-treated
ladder injury cases, July 2002-June 2004 (n=5,004)

All ladder-related injury
Over the two-year study period (2002
and 2003 for fatalities and 2002/3-2003/4
for hospital-treated injury), there were at
least 12 ladder-related deaths (all the
result of falls) and a further 5,004
hospital-treated ladder injury cases.
These figures are underestimates
because of a number of coding and other
shortcomings of the datasets from which
data were extracted (see Box 2).
All of the 12 ladder fall deaths recorded
on ABS-DURF in the two-year period
2002-3 were male and two-thirds were
aged 60 years and older. The alternative
source of injury fatality data is the NCIS.
A word search for ‘ladder’ in reports on
the NCIS (Victorian cases only) found
21 fatalities involving ladders (all falls)
six of which were attributed by the
Coroner to natural causes (coronary
artery atherosclerosis, ischaemic heart
disease and heart attack) rather than to
the ladder fall injuries. Of the 15
remaining records there were three
unwitnessed cases where the fall may
have been from scaffolding or a roof
rather than from the ladder in use at the
time of death (Table 1).
Eighty-one per cent of hospital treated
ladder injury cases were male (n=4,053)
and 32% of all cases were aged 60 years
and older (n= 1,608) (Table 1). Over threequarters (78%) of the hospital treated
injury cases (n=4,661) were caused by
falls. In the next section the fall and nonfall ladder injury cases are analysed
separately.

Ladder-related fall injury
Ladder fall deaths (n=12-15; 6-8
per year)
During 2002 and 2003, there were 12
ladder fall deaths recorded on ABS-DURF

Hospital admissions

Frequency

(n=2,231)
Falls Non-falls
VAED
VEMD
n
n
2197
34

Hospital ED presentations
(non-admissions)
(n=2,773)
Falls
Non-falls
VEMD
VEMD
n
n
2464
309

Table 1
All cases
(n=5,004)
n (%)
5004(100)

Gender
(n=4988)
Male
Female

1776
421

30
4

2001
449

246
61

4053(81)
935(19)

Age
(n=5001)
0-14
15-29
30-44
45-59
60-74
75+

47
142
371
698
659
280

4
2
17
7
0
4

98
335
667
740
505
116

24
67
108
69
33
8

173(4)
546(11)
1163(23)
1514(30)
1197(24)
408(8)

Mean age

54.8

39.6

46.6

39.3

Source: VAED (admissions) and VEMD (non-admissions)

and 15 cases recorded on NCIS from
reports to the Victorian Coroners Office.
The difference in case numbers is the
result of differences in the period in which
the death is registered and uncertainty
about the circumstances of the fall (some
unwitnessed fall deaths recorded on
NCIS may have been from the roof or
other high structure rather than from the
ladder in use at the time of death). The
lack of detail on ABS-DURF makes it
impossible to fully reconcile cases.
Most fatalities recorded on both systems
were the result of head trauma. All were
male. The 12 decedents recorded on the
ABS-DURF were aged between 37 and
83 years, with a mean age of 65.3 years,
two-thirds of whom were aged 60 years
and older (n=8). Both data systems
show that three fatalities occurred when
the decedent was working for an income,
the remainder (except one case recorded
on NCIS) occurred in the decedent’s
home.
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The NCIS narratives provide more detail
on the circumstances of the ladder falls
(Table 2). At least two of the three workrelated cases involved unsafe ladder practices
according to coronial findings. All fatal ladder
injury cases that occurred in the home involved
males aged in their 60s, 70s and 80s undertaking
home maintenance (repairs, painting, cleaning
out gutters) or gardening tasks (pruning,
picking fruit). Because of their age and state
of health many of the decedents should not
have been working from a ladder at height.
Several cases involved unsafe ladders/
scaffolding or unsafe ladder use practices.

Hospital-treated ladder fall
injuries (n=4,661; yearly average
2,330)
Falls are the major cause of hospitaltreated ladder injury. In total there were
4,661 ladder fall injury cases recorded on
hospital injury surveillance databases
over the two-year period July 2002 to
June 2004: 2,197 hospital admissions
recorded on the VAED; and 2,464
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Details of ladder-related fatalities recorded on the NCIS (n=15 cases)
D e mo gra ph ics
M ale aged in his 30 s,
w orking for an inco m e
(p aintin g)

M ale aged in 40s,
w orking for an inco m e
(carpentry repairs)
M ale aged in 40s,
w orking for an inco m e
(p aintin g)
M ale, aged in his 70 s,
help ing out at his son’s
p lace of busine ss
(structural alterations)
M ale aged in his 60 s,
ho m e m aintenance
M ale aged in his 60 s,
ho m e m aintenance
(fixing shade clo th)
M ale, aged in his 60 s,
ho m e m aintenance
(working on ro of)
M ale, aged in his 70 s,
p runing trees
M ale, aged in 70 s, ho m e
m aintenance
M ale, aged in his 80 s,
ho m e m aintenance
(p aintin g)
M ale aged in his 80 s,
activity no t d etailed

M ale aged in his 80 s,
ho m e m aintenance
(cleaning roo f g utters)
M ale, aged in his 70 s,
ho m e m aintenance
(repairing roo f)
M ale, aged in his 70 s,
p icking olives

Table 2

C ircu m stan ces o f la dd er-rela ted d eath
T he d eceased , a self-em ployed pa inter, w as co ntra cted to pa int fascia o f b uildin g. H e
a nd his wo rkm ate co nstructed sca ffo lding and la dder structu re to reach requ ired h eig ht
o f 7 .8m . D eceased wa s p ain ting from lad der p la ced on scaffo lding wh en w orkm a te
h ea rd yell and w itn essed scaffold in g collap sing and decea sed slidin g do wn wa ll, then
tip a nd fall h ea d first to the g rou nd . H e lo st con scio usn ess and su ffered ca rdiac a rrest.
W o rksa fe insp ecto rs later determ ined th at scaffold in g ha d not been con stru cted
correctly an d d id n ot com p ly w ith A u stra lia n Sta nd ard s.
T he d eceased wa s a self-em p lo yed carp en ter, con tra cted to repla ce section o f
w ea th erb oa rds an d other m a in ten ance on a tw o-storey residen ce. W h en th e
h om eow ner return ed h om e, he fo und the d eceased on the g roun d seriou sly in jured . H e
eith er fell fro m the extend ab le lad der o r th e roo f.
T he deceased , a su b-con tra cted pa inter, wa s co ntracted to p aint the fa scia o f a h ou se
u nder con stru ction . A fter he failed to return h om e from work, fa m ily an d po lice
a ttend ed the con stru ction site an d foun d him on the g round with fata l injuries an d a
la dd er lyin g undern eath him . It a pp ears th at he w as attem ptin g to rea ch th e m ezzan ine
level b y la dder and the la dd er m a y ha ve slip ped d ue to saw dust o n the concrete floo r.
T he decea sed wa s assistin g a t his so n’s place of b usiness rem oving a flue fro m the
ceiling. H e ha d successfu lly lo wered flue fro m the ro of u sin g a rop e an d wa s ob served
m easurin g ho le in roo f. Th e witness left the ro om an d wh en he return ed h e fou nd th e
d eceased lyin g on th e g rou nd after a pp arently fa lling fro m the lad der.
T he d eceased wa s fo und lying on the floo r b y his wife. W o rkm en, wh o w ere at the
h ouse ea rlier, to ld her tha t they had seen him clim b in g a ladd er. A CT sca n revealed a
fractu re o f the sku ll a nd exten sive sub du ral b leeding. Th e deceased h ad a h istory of
in sulin-related fits a nd com p la in ed o f feeling u nw ell o n th e da y of h is death.
T he d eceased w as h elping his son pu t u p shad eclo th on h is fron t vera nda h. W h en
d escend in g from the lad der from the ro of he fell (po ssibly slipp ed ) and la nded on a tiled
su rfa ce. H e wa s tra nsp orted to h ospital un con sciou s a nd died from the h ead in juries he
received in th e fa ll.
T he deceased w as located lying o n th e pa ving in the rear ya rd o f his ho m e, with a 4-5
m etre lad der lying b esid e h im in a p osition that in dica ted he h ad been wo rking o n the
ro of, wh ich wa s fo ur m etres o ff the g rou nd. H e h ad suffered h ea d in ju ries a nd a bro ken
leg an d died in ho spital post-surg ery. H e ha d a history of falls.
T he deceased h ad b een o ut p ru ning trees a nd was located lyin g on the g roun d with th e
la dd er und erneath h im . H e died a fter b eing co nveyed to ho sp ita l b y am bu lan ce.
T he d ecea sed w as fou nd o n his b ack o n the co ncrete g ara ge flo or next to a w orkb ench
w ith a m etal edg in g. In close proxim ity w a s a 1.1 m etre twisted an d broken m etal
la dd er. It app eared that th e deceased ha d fallen fro m th e lad der a nd h it his head on the
m eta l ed ge of th e b en ch . H e died la ter in h osp ita l.
T he deceased fell from la dd er wh ile pa in tin g h is ga ra ge doo r. H e wa s on the secon d
ru ng w hen h e felt u nw ell an d fell b ackwa rds la cera ting his scalp . H e h ad 1 0 su tu res
fo r th e sca lp w ound . Neurolog ical exam an d CT scan were norm al b ut he d ied la ter in
h osp ita l.
T he deceased fell from th e se co nd run g o f a ladd er, hittin g his head on co ncrete. H e
d id no t lose co nsciousness or seek im m ediate m ed ical assista nce. La ter tha t sa m e
even in g, h e wa s in intense pa in and felt dizzy a nd vo mited when b eing driven to
h osp ita l. A fter b eing assesse d by do ctor h e la psed into uncon sciou sness, a CT scan
revealing a righ t su bdu ral ha em a tom a a nd su ba rachn oid h aem orrh ag e. H e later died .
T he d eceased fell fro m lad der suffering seriou s h ead injuries. P o lice in spected the
la dd er a nd repo rted it w as m a de of tim ber, wa s in a rickety con dition a nd ha d fallen
a part.
T he decea sed wa s rep airing h is roo f. H is wife fo und him lyin g o n the con crete p ath
b elow th e roo flin e un co nscio us an d bleedin g.
T he decea sed, pickin g o lives with h is frien d using two ladders tied to the tree from
eith er side, fell from his la dd er and struck his hea d on a p aved pa th in his ga rden. He
h ad und ergone a p rocedure (to clea r a blocked artery) 9 da ys prior to th e acciden t a nd
h ad been to ld n ot to o ver-exert h im self fo r tw o w eek s.

Source: National Coroners Information System. Cases reported to the Victorian Coroners Office, published with the permission of the VCO.
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Emergency Department presentations
recorded on the VEMD. The VAED only
identifies ladder falls, whereas the VEMD
potentially can capture data on all causes
of ladder injury in the case narrative.
Available VEMD data (which are not
complete) indicate that falls cause 97%
of ladder injury admissions and 89% of
E.D. presentations for ladder injury.

40.0

30.0

rate per 100,000

Yearly trend
Figure 1 shows the trend in hospital
admissions for fall injury from ladders
over the decade July 1994 to June 2004.
To reduce the effect of year-to-year
fluctuations, this analysis compares the
3-year average admission rates at the
start of the decade to the 3-year average
at the end:
• The all-person admission rate for
ladder falls increased by 40% over
the decade from 15.8 admissions per
100,000 in the period 1994/7 to 22.2
admissions per 100,000 in the period
2001/4.
• The male admission rate increased
by 39% from 26.2/100,000 in the
period 1994/7 to 36.3/100,000 in the
period 2001/4.
• The female admission rate increased
by 48% from 5.7/100,000 in the period
1994/7 to 8.4/100,000 in the period
2001/4.

10.0

0.0
1994/95

Males account for 81% of both
admissions and E.D. presentations,
probably reflecting their higher
exposure to ladder use.

1995/96

1996/97

1997/98

1998/99

1999/00

2000/01

2001/02

2002/03

2003/04

year of admission

Source: VAED (admissions)

Average annual rate of ladder fall injury admission by
age and gender July 2002-June 2004

Figure 2

120.0

100.0
all persons
male
female

80.0

60.0

40.0

Pattern of injury
Table 1 summarises the frequency and
pattern of hospital admissions and E.D.
presentations for ladder fall injuries.
•

male
all persons
female

20.0

rate per 100,000

Age and gender
Figure 2 shows the average annual rate
of ladder fall injury admissions by age
and gender for the two-year period July
2002 to June 2004. The hospital
admission rates increased almost
exponentially up to the age of 74. Male
hospital admission rates were higher
than female rates in all age groups except
0-4 year olds, with the highest rates
occurring in males aged 65 to74 years.

Figure 1

Yearly trend in ladder fall injury admission rates
by gender July 1994-June 2004

20.0

0.0

0-4

5-9

10-14

15-19

20-24

25-29

30-34

35-39

40-44

45-49

50-54

55-59

60-64

65-69

70-74

75-79

80-84

85+

all persons

3.3

2.5

1.7

2.9

7.6

10.3

13.8

14.4

21.2

30.9

37.4

44.1

55.4

61.8

61.2

55.1

44.4

28.6

male

2.6

3.6

2.7

4.7

13.5

18.3

26.2

25.3

35.5

53.5

63.8

63.3

89.2

103.9

105.6

94.8

77.9

61.4

female

4.0

1.3

0.6

0.9

1.5

2.3

1.8

3.7

7.1

8.9

11.7

25.1

21.4

21.9

21.3

23.8

22.7

13.6

age group

Source: VAED (admissions)
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Frequency and pattern of hospital-treated ladder fall injury, July 2002-June 2004
Ladder fall
admissions

Gender
M ale
Female
M issing

(n=2,197)
Frequency
Proportion
1,776
421
0

80.8
19.2
0

Ladder fall ED
presentations
(non-admissions)

(n=2,464)
Frequency
Proportion
2,001
449
14

Table 3

All Ladder fall hospitaltreated injuries
(n=4,661)
Frequency
Proportion

81.2
18.2
<1

3,777
870
14

81.0
18.7
<1

Age
0-14 years
15-29 years
30-44 years
45-59 years
60-74 years
75+ years
M issing
M ean age of injured persons

47
142
371
698
659
280
0
54.8 years

2.1
6.5
16.9
31.8
29.9
12.7
0

98
335
667
740
505
116
3
46.6 years

4
13.6
27.1
30.0
20.5
4.7
<1

145
477
1,038
1,438
1,164
396
3
50.5 years

3.1
10.2
22.3
30.9
25.0
8.5
<1

Body site injured
Head/face/neck
Trunk
Upper extremity
Lower extremity
Other specified body region
Unspecified body region

322
569
652
622
29
13

14.6
25.9
29.7
28.3
<1
<1

307
416
783
705
210
43

12.5
16.9
31.8
28.6
8.5
1.7

629
985
1,435
1,327
239
56

13.5
21.1
30.8
28.5
5.1
1.2

1,365
144
138
109
91
44
28
21
64
193

62.1
6.6
6.3
4.9
4.1
2.0
1.3
1.0
2.9
8.8

700
316
43
696
236
3
152
5
209
104

28.4
12.8
1.7
28.2
9.6
<1
6.2
<1
8.5
4.2

2,065
460
181
805
327
47
180
26
273
297

44.3
9.9
3.9
17.3
7.0
1.0
3.9
<1
5.9
6.4

N/A
N/A
N/A
N/A

N /A
N /A
N /A
N /A

Nature of injury
Fracture
Open wound
Intracranial injury
Dislocation, sprain & strain
Superficial injury
Injury to internal organ
Injury to muscle & tendon
Injury to nerves & spinal cord
Other specified injury
Unspecified injury
Activity (1)
Other types work- unpaid
Working for income
Leisure
Other specified
Unspecified activity

(n=1,278)
549
333
4
392
N/A

43.0
26.1
<1
30.7

360
467
859
447
331

14.6
19.0
34.9
18.1
13.4

Location (2)
Home
Industrial & construction area
Trade & service area
School, public building
Farm
Residential institution
Other specified places
Unspecified places

(n=1,153)
956
78
37
21
15
10
36
N/A

82.9
6.8
3.2
1.8
1.3
<1
3.1

1,638
149
246
13
21
5
171
221

66.5
6.0
10.0
<1
<1
<1
6.9
9.0

46.1
37.6
14.7
1.5

N/A
N/A
N/A
N/A

N /A
N /A
N /A
N /A

Length of stay
Less than 2 days
2-7 days
8-30 days
31+ days

1,012
827
324
34

Source: VAED (admissions) and VEMD (non-admissions)
Notes: (1) In more than 40% of admitted cases the activity when injured was not specified. Analysis of activity for admissions excludes cases
coded to ‘unspecified activity’.
(2) In almost half of admitted cases the location was not specified. Analysis of location for admissions excludes cases coded to
‘unspecified location’.
(3) The ‘leisure’ code on the VEMD is used as a default code in some hospital systems. It is likely that a large part of the 34% of cases
coded to ‘leisure’ should have been coded to ‘Other types of work-unpaid’, which covers home maintenance and gardening.
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•

Persons aged 60 years and older
were more likely to be admitted to
hospital than their younger
counterparts. Forty-three percent
of hospital admissions for ladder fall
injuries were in this age group
compared to 25% of E.D.
presentations (non-admissions).
The mean age of admitted persons
was 55 years compared with 47 years
for non-admitted persons.

•

The pattern of injury across body
sites was similar among admitted and
non-admitted hospital-treated cases
with injuries to the upper and lower
extremity predominating (60%).
Trunk injuries formed a higher
proportion of admissions than E.D.
presentations (26% v. 17%).

•

Fracture was the most common
injury, accounting for 62% of
admissions and 28% of E.D.
presentations (non-admissions).
Dislocations, sprains and strains
were more frequent among E.D.
presentations (28%) than admissions
(5%).

•

Most ladder fall injuries occurred in
the home – four-fifths of admitted
cases and two-thirds of E.D.
presentations. (These figures
include a small proportion of cases
that were engaged in paid work in
other person’s homes e.g. tradesmen
and cleaners.)

Table 3 summarises and compares the
pattern of hospital admissions and E.D.
presentations for ladder fall injuries by
setting.
•

Males comprised a higher proportion
of persons injured while doing paid
work (92% of both admissions and
E.D. presentations) than persons
injured in the home (76% and 78%)
or in other and unspecified settings
(82% for both groups).

•

Persons injured in ladder falls in their
workplace were on average younger
(mean age admitted persons 43 years
and non-admitted persons 38 years)
than persons injured in the home
(mean ages 61 years and 49 years) or
in ‘other and unspecified settings’
(mean ages 53 years and 44 years).

•

The pattern of injury in relation to
body site injured was similar across
the three settings, except that
injuries to the trunk region were more
common and upper extremity injuries
less common among admitted cases
that occurred in the home compared
with other settings.

•

There was little difference in the type
of injury by setting. The most
common injury among admissions
was fracture, accounting for between
58% and 62% of all injury admissions
for ladder falls. Fractures and
dislocations/sprain/strain
consistently accounted for around
56% of E.D. presentations across the
three locations.

Ladder fall injury by setting
For this analysis, ladder fall injury
admissions and E.D. presentations were
grouped according to the injury setting
(home, workplace and ‘other and
unspecified’ settings). Over three times
as many persons were injured in ladder
falls in their own or another person’s
home (n=2,549(1)) than in their place of
work (n=800). A further 1,312 ladder fall
cases were injured in ‘other and
unspecified settings’.

•

Persons injured at home had the
longest mean length of stay in
hospital (5.2 days) compared with
persons injured in their workplace
and in other and unspecified
settings (both 3.8 days). Persons
injured in the home were generally
older and therefore more vulnerable
to injury.

(1)
Note:
Cases that occurred in the
home but activity was working for income
were excluded (n=45).
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Ladder falls in the home
(n=2,549 hospital-treated injuries,
average annual frequency
n=1,275)
Over the two-year period July 2002-June
2004 there were 935 admissions and 1,614
E.D. presentations to Victorian hospitals
for ladder fall injuries that occurred in
the home (Table 4).
Gender and age
Males were overrepresented in home
ladder fall injury cases (77%, n=1,970
hospital-treated injuries). Admitted
persons were, on average, much older
than non-admitted persons (mean age 60
years for admissions compared with 50
years for non-admissions).
Activity
The specific activity the person was
engaged in at the time of injury was
poorly coded in both datasets.
Examination of useful VEMD narratives
identified that ladder fall injuries occurred
during the following outdoor and indoor
activities:
• outdoor activities- cleaning gutters,
painting, engaging in other
maintenance of the home and
gardening including pruning.
• indoor activities- painting, changing
light bulbs, hanging pictures,
cleaning and plastering.
Injury type and body site
The most commonly occurring hospitaltreated injuries were:
• upper extremity fracture (17%,
n=427);
• lower extremity fracture (14%, n=350);
• fracture to the trunk region (10%,
n=257);
• lower extemity dislocations, sprains
and strains (7%, n=183); and
• upper extemity dislocations, sprains
and strains (7%, n=168).
Detailed circumstances of injury
Examination of available narrative data
identified some common mechanisms of
injury for home ladder falls including
ladder slide out (where the top of the
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1
<1
2
1.6
14
1.7
8

<1

3

2

33

<1

9

Unspecified body site

10.7
0
7
<1
2.3
5
5.2

107
41
0
27
1
9
19
20

4.7
4.4
1.8
1.9
<1
<1
3.3
9.7

44
41
17
18
6
1
31
90

31.5
10.5
<1
6
<1
1.5
7.1
5.4

147
49
1
28
1
7
33
25

9
3
<1
1.2
2.1
<1
1.5
10.2

30
10
1
4
7
1
5
34

27.4
9
<1
6
0
3
5.9
3.7

442
146
2
97
0
48
96
59

3.7
4.3
2.8
<1
<1
<1
1.8
7.2

35
40
26
6
8
3
17
67

Dislocation, sprain & strain

Superficial

Injury to internal organ

Injury to muscle/tendon

Injury to nerves & spinal cord

Multiple nature of injury
Other specified nature of injury

Unspecified nature of injury

N/A

Source: VAED (admissions) and VEMD (non-admissions).
Note: (1) Excludes 45 injury cases that occurred in the home but the activity was given as working for income

3.8 days

1.3
12
N/A
<1
3
N/A

2

19

31+ days

3.8 days

N/A
11.3
105
N/A
11.7
39
N/A

19.3

180

8-30 days
5.2 days

N/A
37.2
346
N/A
33.3
111
N/A

39.6

370

2-7 days

Mean length of stay

N/A
50.2
466
N/A
54.1
180
N/A

39.1

366

Length of stay
Less than 2 days

N/A

1
27.9

4
5.1
47
1.9
9
8.4

28

1.9

30

6.7

63

Intracranial

N/A

12.8
49
6.5
60
10.5
49
6

20

13.5

218

64

N/A

27.7
106
61.8
574
25.3
118

58

193

29.5

476

64
6.8

598

Open wound

Nature of injury
Fracture

6.8
4
<1
2
2.1

10

<1

2

2.2

36

N/A
6.2

29

N/A

6.5

105

N/A

Multiple body sites
<1

31.6
121
29.2
271
30.6

143

26.1

87

27.3

441

28.2

264

Lower extremity
2

30.8
118
32.5
302

32.1

150

35.7

119

31.9

515

24.7

231

Upper extremity

Other specified body site

16.2
62
23.5
218

83

18.9

63

16.8

271

30.8

288

Trunk

26

13.1
50
13.1
122

9.4
17.8

44

17.7

59

13.2

213

15.1

141

Body site injured
Head/face/neck

43.9 years

4.7
53.4 years

9.2

85

0

0

<1

3

6.3

101

20.5

192

75+ years
38.4 years

18

29.8

276

6

28

10.2

34

25.1

405

37.4

349

60-74 years
42.9 years

18.8
72

34.6

321

26.8

125

125

31.5

508

26.9

252

45-59 years

49.6 years

27.9

94
107

16.9

157

36.8

172

33
37.5

110

24.8

401

11.1

104

30-44 years

60.5 years

24.5

62

6.3

59

8.2

2.4

22

Mean age

7.8
16.2

30

3.4

31

<1
30.2

1
141

0
18.3

0
61

4.1

67
132

1.6

16

0

0

0

0

0

0

0

0

<1

14

0

0

Missing

15-29 years

18.3

70

18.3

170

7.9

37

8.4

28

21.2

342

23.9

Age group
0-14 years

81.7

313

81.7

759

92.1

430

91.6

305

77.9

1,258

76.1

223

Presentations, nonadmissions
(n =383)

712

(n =929)

Admissions

Ladder falls in other and unspecified settings

Female

(n =333)

Presentations, nonadmissions
(n =467)

Ladder falls in the workplace
Admissions

Table 4

Gender
Male

(n =935)

Presentations, nonadmissions
(n =1,614)

Ladder falls in the home
Admissions

(1)

Breakdown of hospital-treated ladder fall injury by setting, July 2002-June 2004

ladder slides down the wall when the
base of the ladder slides away from it),
user slip or misstep, user loss of balance
and ladder malfunction.

The following are descriptions of injuries
and treatment for three of the most
serious cases constructed from coded
data on the VAED:

Ladder falls in the workplace
(n=800 hospital-treated injuries,
average annual frequency n=400)

Ladder instability (slide out and
sideways tilting):
• Presented following fall from a
ladder from roof level, ladder
slipped in the wet and fell straight
back on him.
• Male who has slipped off ladder,
ladder fell away and he was left
hanging approx 12 feet by his arm.
• In the garden cleaning gutters,
injury caused when ladder slipped
and he fell off.

•

Over the two-year period July 2002-June
2004 there were 333 admissions and 467
E.D. presentations to Victorian hospitals
for ladder fall injuries that occurred in
workplaces (when the injured person was
working for income) (Table 4).

•

User slip or misstep:
• Location back yard, climbing
ladder caused by lost balance when
he missed the step.
• Outside pruning roses fell off ladder
when missed rung.
• In the garden doing home
renovations, injury caused when he
slipped from ladder.
User loss of balance:
• In the backyard cleaning the gutter,
fell forward from ladder.
• In the garage on a ladder putting
chairs in the roof, lost balance when
climbing the ladder.
• In the yard, up a ladder painting,
lost balance and fell.
Ladder fault/malfunction:
• Patient on stepladder that broke,
fell hard onto both feet, unable to
weight bear since.
• Outside doing hammering, caused
by ladder rung broke and he
slipped.
• Sore left lower leg after 6 feet fall
from roof after ladder collapsed.
Admissions: Length of stay
Thirty-nine percent of admitted persons
(n=366) stayed in hospital for less than 2
days, 40% for between 2 and 7 days
(n=370) and 19% for between 8 and 30
days (n=180). The average length of stay
in hospital was 5.2 days (Table 4).

•

Person aged in their 60s had a 3
month hospital stay after sustaining
intracranial injuries, and multiple
fractures of the skull, facial bones
and ribs. The injury was a result of
a fall from a ladder in the home.
The injuries required allied health
interventions such as occupational
therapy,
social
work,
physiotherapy, psychology and
speech pathology.
Person aged in their 40s, sustained
multiple injuries after falling from a
ladder at home. Injuries included;
complete lesion of thoracic spinal
cord, multiple open wounds of the
head and multiple fractures of the
thoracic vertebra, the base of the
skull and the ribs. These injuries
required a hospital stay of many
months. Procedures she required
included spinal surgery involving
an open reduction of fractures and
dislocations of the spine, blood
transfusions, multiple brain scans
and multiple allied health
interventions including, but not
limited to, physiotherapy, social
work, occupational health and
dietetics.
Person aged in their 40s had a
hospital stay of nearly 4 weeks after
sustaining the following injuries;
traumatic haemothorax, fractured
scapular, multiple rib fractures and
fractures of the lumbar vertebrae at
levels 1, 2 and 3. The injury was a
result of a fall from a ladder in the
home. These injuries required
extensive surgery and many allied
health interventions such as
occupational therapy, social work,
pharmacy and physiotherapy.
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Gender and age
Males were grossly over-represented in
workplace-related ladder fall injury cases
(92%, n=735 hospital-treated injuries).
Cases were fairly evenly spread across
15-year age groups from age 15 to age
59. On average, admitted cases tended
to be a few years older than non-admitted
cases (Mean age 42.9 years for
admissions years cf. 38.4 years for nonadmissions).
Industry involved
Data on industry in which the injury
occurred was poor. One-third of admitted
cases were not coded for industry (33%,
n=111) and an additional 27% were coded
to ‘other specified industry’ (n=91). Of
cases given a specific code (n=142),
construction (54% of specified cases,
n=71), agriculture/forestry/fishing (16%,
n=21) and wholesale/retail (12%, n=16)
accounted for most of the specified
cases. Information on the occupation/
industry of injured person was not
generally included in narrative data for
E.D. presentations (non-admissions).
Industries mentioned included building,
construction, factory work, plastering
and painting.
Specific location of injury event
There is sparse information on the
specific location of these incidents. Half
of all workplace ladder falls admissions
recorded on the VAED were coded to
‘unspecified location’ (n=168). Of the
remaining admissions (n=165), 41%
(n=56) occurred in industrial and
construction areas, most commonly
construction areas and factories, 18%
(n=29) occurred in trade and services
areas, most commonly shops and stores,
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interventions such as occupational
therapy,
social
work,
physiotherapy,
dietetics,
psychology and speech pathology
were also required.

and 13% occurred in private home while
the person was working for an income
(n=21). Few VEMD narratives gave
information on the specific location of
the ladder fall injury event.
Injury type and body site
The most commonly occurring hospitaltreated injuries were:
• upper extremity fracture (18%,
n=146);
• lower extremity fracture (12%, n=99);
• dislocation, sprains and strains of
the lower extremity (9%, n=74); and
• fractures to the trunk region (7%,
n=55).
Contributory factors/circumstances of
injury
Examination of narratives identified the
same common mechanisms of injury for
workplace-related ladder falls as for ladder
falls in the home, namely ladder slide out
(where the top of the ladder slides down
the wall whilst the base of the ladder
slides away from it), user slip or misstep,
user loss of balance and ladder
malfunction. Lack of a safety latch on
the ladder was also mentioned in a few
narratives.
Admissions: Length of stay
Fifty-four percent of admitted persons
(n=180) stayed in hospital for less than 2
days, 33% for between 2 and 7 days
(n=111) and 12% for between 8 and 30
days (n=12). The average length of stay
in hospital was 3.8 days. The following
are descriptions of injuries and treatment
for three of the most serious cases
constructed from coded data on the
VAED:
• Person aged in their 40s sustained
multiple fractures and dislocation
of vertebra with a complete lesion
of the spinal cord resulting in
paraplegia. These injuries occurred
in a fall from a ladder while
working for income and required a
hospital stay of 3 months. Injuries
required open reduction of
fractures and dislocations of the
spine, and internal fixation of the
spine. Multiple allied health

•

•

Person aged in their 50s, sustained
multiple injuries after falling from a
ladder while working in
construction. Some of the more
serious injuries included: a focal
brain injury, multiple fractures of
the femur, multiple facial fractures
(including the jaw) and multiple
fractures and dislocations of the
foot, humerus and radius. These
injuries required a hospital stay of
several weeks and treatments and
procedures such as reduction of
fracture of the pelvis, open
reduction of fracture of humerus,
open reduction of fracture of foot,
hyperbaric oxygen therapy and
multiple allied health interventions
including physiotherapy and
occupational health assessment.
Person aged in their 50s had a 2
week hospital stay after sustaining
a fractured heel and injuries to the
tibial artery and the lateral plantar
nerve. The injury was a result of a
fall from a ladder when working for
income in the manufacturing
industry. Treatments involved
surgery to reduce the fracture and
internal fixation was required.

‘Other and unspecified’ ladder
falls (n=1,312 hospital-treated
injuries, average annual frequency
n=656)
Over the two-year period July 2002-June
2004 there were 929 admissions and 383
E.D. presentations to Victorian hospitals
for ladder falls that occurred in other and
unspecified settings (Table 4).
Frequency, age and gender
Males were also over-represented in
ladder fall cases (82%, n=1,072 hospitaltreated injuries). Admitted persons were,
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on average, approximately 10 years older
than non-admitted persons (mean age of
admitted persons 53.4 years cf. mean age
on non-admitted persons 43.9 years).
Injury type and body site
• The most commonly occurring
hospital-treated injuries were:
• upper extremity fracture (21%,
n=278);
• lower extremity fracture (17%, n=227);
and
• fractures to the trunk region (12%,
n=155).
Activity and location
Analysis of these variables produced no
reliable information on the location of
these incidents and the activity being
engaged in at the time of injury due to
missing data.
Admissions: Length of stay
Half of admitted persons (n=466) stayed
in hospital for less than 2 days, 37% for
between 2 and 7 days (n=346) and 11%
for between 8 and 30 days (n=105). The
average length of stay in hospital was
3.8 days.

Other (non-fall) causes of
ladder injury
The VEMD was used to source data on
non-fall ladder injuries for both
admissions and E.D. presentations, as
there are no codes to capture ladder
injuries from causes other than falls in
the VAED. There were 343 identified nonfall ladder injury presentations to
Victorian emergency departments over
the two-year period July 2002-June 2004,
34 admissions and 309 E.D. presentations,
non-admissions (Table 5). The major
non-fall causes of hospital treated ladder
injuries were struck by/collisions with
object (51%) and cutting/piercing (22%).
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Major causes of other hospital-treated ladder
injuries excluding falls, July 2002-June 2004

Table 5

Departure Class
Injury cause

Struck by collision with
object
Cutting/piercing object
Other specified external
causes
Unspecified causes
Total

Admissions

Presentations,
non-admissions
n
%

n

%

13

38.2

163

11
7

32.4
20.6

3
34

8.8
100.0

•

Total
n

%

52.8

176

51.3

66
63

21.4
20.4

77
70

22.4
20.4

17
309

5.5
100.0

20
343

5.8
100.0

Source: VEMD July 2002-June 2004, admissions and non-admissions included

Ladder injuries caused by struck
by/collision with object (n=176)
More than three-quarters of ladder
injuries caused by struck by/collision
with objects occurred among persons
aged between 15 and 59 years (78%,
n=138), particularly those aged 30-44
years (n=66). The overall male: female
ratio was 75:25 and males were overrepresented in all 15-year age groups
except 75 years and older.
The most frequently injured body site
was the head (21%, n=37), followed by
the hand (15%, n=27), foot (10%, n=18)
and face (10%, n=18). The most common
specific injuries were open wounds of
the head (11%, n=20), sprains and strains
of the lower extremity (7%, n=12), open
wounds of the hand (6%, n=11), fractures
of the wrist and hand (6%, n=10), and
open wounds of the lower leg and foot
(6%, n=10).
Forty-five percent of injuries occurred in
the home (n=79) and 22% occurred in
trade or service areas (n=38). Only 7%
of struck by/collision with ladder injury
cases were admitted to hospital (n=13).
The following narratives detail the
circumstances of some of the more
serious injuries (admitted cases):
• Up a ladder with a chainsaw fell off
the ladder and landed on left wrist,

•

then fell on running chainsaw and
lacerated right forearm
Felling tree, branch fell onto ladder
pinning leg between ladder and
tree

Some descriptions seem to indicate that
the ladder may have been faulty or that
design solutions could be sought to reduce
these injuries:
• Caught right arm in folding ladder,
fractured radius and ulna
• Laceration to left middle finger,
jammed between ladder
• Laceration to left leg while climbing
up metal step-ladder

Ladder injuries caused by cutting
and piercing (n=77)
Nearly two-thirds of ladder-related cutting
and piercing injuries occurred to person
aged between 25 and 54 years (65%, n=47),
particularly those aged 35-49 years (n=30).
Ninety-four per cent of injury cases were
males. The most common specific injuries
were open wounds of the hand (38%,
n=29), forearm (10%, n=8) and lower leg
(10%, n=8). Sixty-eight percent of injuries
occurred at home (n=52) and 14% of
injuries required admission to hospital
(n=11).
Narratives detailing circumstances of some
of the more serious injuries (admitted
cases):
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•

•

1 metre fall from ladder landing on
knees both arms through glass,
lacerations to left and right arms,
left arm laceration to belly of muscle
Partial amputation/avulsion to left
middle finger in step ladder
Fell off ladder landing on plate glass
window causing lacerated ulna artery

Some descriptions indicated that the ladder
may have been faulty or that design solutions
could be sought to reduce these injuries:
•

Working up a ladder that collapsed
(multi-joint ladder), patient caught
hold of fixed metal ribbon cutting
ungloved hand

Ladder injuries by other and
unspecified causes (n=90)
Just over half of the cases classified under
‘other and unspecified’ causes were aged
between 25 and 49 years (57%, n=51).
Males were over-represented (73%). The
most frequently injured body site was the
hand (18%, n=16), followed by the ankle
(13%, n=12) and knee (12%, n=11). The
most common specific injuries were sprains
and strains of the ankle (9%, n=8), and the
knee (7%, n=6) and open wounds of the
hand (7%, n=6).
Forty-seven percent of injuries occurred at
home (n=42) and 22% occurred in trade or
service areas (n=20). Eleven percent of
injuries required admission to hospital
(n=10).

Discussion
Ladders are associated with a considerable
number of fall from height injuries that
require hospital treatment each year in
Victoria. Recent data indicate that on
average there are at least 6 fatalities and
2,500 hospital-treated ladder injuries each
year in Victoria.
All 12 fatalities recorded in 2002 and 2003
and 93% of the 5,000 hospital-treated injury
cases recorded over the two-year period
2002/3 to 2003/4 were caused by falls.
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the householder was doing indoor and
outdoor home maintenance, gardening
(including pruning) and cleaning tasks.
Tsipouras et al. (2001) also reported a high
proportion of home ladder injuries (78%)
and a similar set of documented reasons
for using the ladder in non-occupational
settings: home maintenance including
repairs, cleaning gutters and painting
(51%); gardening, including picking fruit
and pruning (19%); and ‘other’ (30%).
Other published small retrospective studies
of serious ladder injuries presenting to
hospitals or fracture clinics in Sweden,
Denmark, the U.K. and the U.S. report smaller
proportions of ladder injuries occurring in
the home, ranging between 50% and 68%
(Bjornstig & Johnsson, 1992; Faergemann
et al., 2001; Muir & Kanwar, 1993; Partridge
et al, 1998).

Between 1994 and 2004, the hospital
admission rate for ladder fall injuries
increased by 40%. Older males were overrepresented in ladder fall injury cases.
Eight of the twelve ladder-related fatalities
recorded on the ABS-DURF (67%) were
males aged 60 years and over, and all these
cases were due to falls from ladders that
occurred in the home. There was also
significant representation of persons aged
60 years and older among hospitalisations
(43%) and E.D. presentations (25%) for
ladder fall injuries. Most of these cases
occurred in the home. The average age of
ladder fall injury hospitalisations was 55
years compared to 47 years for E.D.
presentations.
Tsipouras et al (2001) reported similar
findings from a case series of 163 patients
with occupational and non-occupational
ladder-related injury who presented to the
emergency department of the Austin
Hospital in Melbourne between 1994 and

1997. Cases were predominantly male
(83%) and the mean age in years of nonoccupational ladder injury cases was 52
years compared with a mean age of 36
years for occupational ladder injury cases.
In the only other published Australian
study that reported on ladder injury, Driscoll
et al. (2003) utilised Coroners’ records from
1989-92 to identify and study 296 fatal
incidents arising from unpaid work at home
(“home duties deaths”). The authors
commented that elderly persons, usually
males, were most commonly involved in
the fatal home duties incidents that
involved ladder use (n=~53 cases). Some
overseas case series also report overrepresentation of older males in home ladder
injury cases (Faergemann & Larsen, 2000;
Faergemann & Larsen, 2001; Muir &
Kanwar, 1993)
Although the data on location of injury in
our study was incomplete, the available
data indicated that 71% of ladder-related
injuries occurred in the home, mostly when
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Older persons (aged 65 years and older)
should be discouraged from climbing
ladders to do home maintenance tasks. An
important approach to achieving a
downturn in ladder injury among this age
group is the provision of alternative reliable
and low-cost home maintenance services
for tasks performed at height. In a recent
qualitative study, MUARC researchers
conducted 15 focus groups involving 118
persons aged 60 years and older in two
Melbourne communities to explore their
level of involvement and motivations for
engaging in Do-It-Yourself (DIY) home
maintenance tasks (Ashby et al., 2005).
The motivations for doing DIY tasks
ranged from necessity (for economic
reasons) to personal preference to enhance
fitness levels, and for the satisfaction and
pride that came with successfully
completing DIY tasks. Knowing when to
give up DIY tasks appeared to be a complex
and emotive issue.
This study, the Austin hospital case series
and overseas studies all report that the
extremities were most commonly injured,
most frequently resulting in sprains and
fractures of the wrist, ankle or foot (Muir &
Kanwar 1993; Tsipouras et al. 2001;
Faergemann & Larsen, 2001; O’Sullivan et
al., 2004;). Precise height of fall data were
available for 139 of the 163 Austin Hospital
ladder injury cases.
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Fall heights ranged from 0-6 metres with a
mean of 2.1 metres (2.6 metres for
occupational and 2.0 metres for nonoccupational ladder cases). Multiple
regression analyses performed by the
authors showed that injury severity
increased significantly with increasing
height of the fall, and increasing age (P<0.05
for both).
Although the mechanisms of injury were
not well or consistently reported in the
VEMD case narratives analysed for our
study, they appear similar to those
commonly reported in the research literature.
Mechanisms include ladder slide out and
sideways tilting; user slip, trip or misstep;
user loss of balance including backward
falls; and ladder or ladder support collapse
(Bjornstig & Johnsson, 1992; Hakkinen,
1988; Faergemann & Larsen, 2001;
Tsipouras et al. 2001).
A number of preventive measures to
address ladder falls have been suggested
and some have been implemented, however
no publications were found evaluating the
effectiveness of any ladder injury
prevention measure. One implemented
measure is the use of a ‘stay’ or a ‘standoff’ that can be bolted to the existing ladder
and used against surfaces that are too
brittle or weak to support the top of the
ladder (such as gutters or plastic features).
Other safety design features incorporated
into portable ladders include improved nonslip rubber tread for ladder footings, a
wooden/metal crossbar for extra support
at the top of the ladder, and angled rungs
that lie horizontally (and feel more
comfortable) when the ladder is positioned
correctly. Slip-resistant rung covers are
available commercially and study authors
also suggest that ladders should be
constructed in such a way that they are
automatically placed at the optimal
touching angle, an inclination of
approximately 1:4 (Bjornstig & Johnsson,
1992).
Safe design and manufacture of portable
ladders and guidance on their safe use and
care are addressed in the Australian and
New Zealand four-part Standard for

Portable Ladders (AS/NZS 1892).
Compliance with the Standard by
manufacturers is voluntary. The Standard
specifies the minimum safety requirements
for the design and manufacture of portable
metal (AS/NZS 1892.1:1996), timber ladders
(AS/NZS 1892.2:1992) and reinforced
plastic ladders (AS/NZS 1892.3:1996) rated
for industrial or domestic use including
test methods, and it provides a set of
guidelines for the selection, safe use and
care of portable ladders (AS/NZS
1892.5:2000). Portable ladders - Part 6: Other
materials, is currently in preparation (DR
05081) to cover alternatives to traditional
materials, including laminated timber stiles,
which are becoming more common. The
Standards for metal and reinforced plastic
portable ladders are also currently under
revision, mainly to clarify points in the test
method (Standards Australia, 2002). AS/
NZS 1892 does not cover ladder
accessories such as ladder levellers,
stabiliser or standoff devices, ladder jacks,
straps or hooks.
The guidelines in the Standard and authors
of research articles consistently
recommend a number of safe practices for
ladder use including:
• having someone stand at the base of
the ladder to both brace the ladder
and observe the climber;
• securing the ladder by tying the ends
to structures;
• avoiding dangerous behaviour such
as over-reaching, carrying excessive
loads or moving the ladder during
ascent; and, importantly,
• pitching the ladder so that the angle
of the ladder is no steeper than 4 units
of height per unit of width.
There is disagreement in the literature on
the optimal angle of placement of the ladder
with laboratory experiments indicating that
the often recommended angle of 76o
relative to the ground (Bjornstig &
Johnsson, 1992) is too steep and that
an angle between 66o and 70o provides
greater resistance to both slipping and
climber instability (Hakkinen, 1988). In the
United States, ladders are designed and
tested on an angle of 75.52o, which is also
recommended as the limiting ladder set-up
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angle to avoid slide out (Barnett, 1996;
Switalski & Barnett, 2003). The guidelines
in the Australian Standard endorse the 1:4
pitch angle ‘rule of thumb’—the horizontal
distance between the support point of the
ladder and foot of the ladder is
approximately one quarter of the supported
length of the ladder. (See diagram)
Available data indicated that about 20%
of hospital-treated ladder injury cases in
our study were injured in the workplace,
similar to the proportion reported from
the Austin Hospital case series (22 %)
but less than reported in overseas
studies (33-53%) (Bjornstig & Johnsson,
1992; Muir & Chester, 1993; Partridge et
al., 1998; O’Sullivan et al, 2004).
Prevention of injuries from falls from
height is a current priority of WorkSafe
Victoria (WorkSafe, 2005). The failure of
industry-based guidelines to prevent
falls from height resulted in WorkSafe
and the Victorian government switching
to a regulatory approach.
The Occupational Health and Safety
(Prevention of Falls) Regulations were passed
in Victoria in 2003 and apply to fall hazards of
more than 2 metres. Under the new regulations,
ladder use to undertake tasks at height is not
prohibited but ladder use is placed in the
lowest level of the hierarchy of control of falls
risks, behind undertaking work on the ground
or on a solid platform; undertaking work using
a passive fall prevention device (e.g.
temporary work platform, scaffolding roof
safety mesh or guard railing); undertaking
work using a work positioning system (e.g.
industrial rope access system or a travel
restraint system that enables a person to be
positioned and safely supported at a work
location); and undertaking work using a fall
injury prevention system (e.g. industrial safety
net or catch platform) (WorkSafe, 2005).
Employers are advised that ladders may
only be used until a safer alternative is
available and that new and practical
alternatives are appearing frequently in
response to the need to prevent injurious
falls and to the new regulations. Where
tasks must be done with a ladder and there
is a risk of falling more than two metres, the
law now requires that a risk assessment of
the task must be undertaken and that
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available technologies and new
preventive measures. Initiatives to better
identify and describe ladder injury cases
on existing hospital Injury surveillance
datasets should focus on improving case
narrative data on the VEMD so that
product involvement is better specified.
The structure of ICD-10-AM precludes
the identification of non-fall ladder cases
on the VAED and is not geared to
systematically identify consumer
product involvement in injury causation.

Recommendations

workers are provided with sufficient
information, instruction and training to
enable them to work safely (WorkSafe
2005).

lack of controls and action on falls from
height (mostly involving ladder use) in
the home environment, where most fatal
and serious ladder injuries occur.

Potential falls from heights of 2 metres or
less are not covered by these
Regulations but the general safety
provision of the revised Occupational
Health and Safety Act (2004), which came
into force in July 2005, applies (WorkSafe,
2004). Under the revised Act, employees
have a duty to provide and maintain, so
far as reasonably practicable, a safe
working environment, and therefore the
risks of falling from heights of up to 2
metres must be controlled.

The future direction for injury prevention
in the area of ladder fall injuries appears
to be best done through innovations in
ladder accessories (eg. attachment points
on buildings); design solutions to reduce
the overall need to use ladders for
cleaning and maintenance tasks
performed at heights (eg. the broader
adoption of self-cleaning glass, redesigning guttering to eliminate the need
for cleaning or the application of safer
gutter cleaning methods); design
measures to minimise sliding or tipping
risks and slipping on rungs or steps;
measures to reduce ladder use by older
persons for home maintenance tasks; and
community education and training on
safe ladder use for home maintenance
tasks.

The information covered in the WorkSafe
publication Prevention of falls-Ladders
on the safe use of ladders is relevant to
both workers and persons doing home
maintenance and can be downloaded
from the Victorian WorkCover Authority
WorkSafe
website
www.workcover.vic.au. The strict new
fall from height regulations in the
workplace stand in stark contrast to the

Further research is needed to determine
whether any tangible real-world benefits
would flow from broader adoption of
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• Investigate and promote acceptable
and effective alternatives to the
performance by older persons of home
maintenance tasks at height that
require the use of ladders.
• Design and implement community
education (including practical
demonstrations) and training in safe
ladder use targeted to adult
householders of both sexes and
delivered in community and hardware/
gardening retail settings.
• Monitor the effectiveness of the new
Victorian Occupational Health and
Safety (Prevention of Falls)
Regulations in reducing injury due to
falls from height in the workplace.
Investigate the translation of similar
safety measures to householders.
• Conduct research into the efficacy of
recent safety innovations in ladder
design (including ladder accessories)
in preventing ladder fall injuries, and
support the wider adoption of useful
measures.
• Conduct research to identify design
solutions to reduce or eliminate the
need for access to height for home
maintenance purposes.
• Develop initiatives to improve the
identification and description of
ladder-related injury cases on existing
hospital Injury surveillance datasets.
The focus should be on improving
case narrative data on the Victorian
Emergency Minimum Dataset (VEMD)
so that consumer product involvement
is better specified.
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Methods of extracting ladder injuries from injury
fatality files and hospital injury surveillance datasets

Box 1

Australian Bureau of Statistics Death Unit Record File (ABS DURF): The ABS DURF is a record
of unnatural deaths and data are coded to ICD version 10. Cases were selected if the cause of
death was recorded under code W11 ‘Fall on or from ladder’.
NCIS staff supplied national Coroners’ Information System (NCIS) summary data. Cases were
selected by using a word search of the all reports on Victorian cases recorded on the NCIS
database for the terms ‘ladders’ and ‘scaffolding’ and cases were manually checked to determine
eligibility.
Hospital-treated ladder injury data were extracted from the Victorian Admitted Episodes Dataset
(VAED) and the Victorian Emergency Minimum Dataset (VEMD) using different methods due
to coding differences.
Victorian Admitted Episodes Dataset (VAED): The VAED records hospital admissions for all
Victorian hospitals, both public and private. Up to June 1998 data were coded to the
International Classification of Diseases (ICD) version 9. From July 1998 forward, data are coded
to ICD version 10 with Australian modifications (adequacy of coding is reviewed every two years
and improvements introduced). There is only one code for ladder related injury: W11 ‘Fall on
and from ladder’. For the trend analysis, the ICD9 external cause code 881.0 ‘Fall from ladder’
was used as it matches W11.
Victorian Emergency Minimum Dataset (VEMD): The VEMD records presentations to 28 of
the 35 Victorian public hospital emergency departments for 2003-4 and to all 37 hospitals with
24-hour emergency services from the beginning of 2004. Admissions were excluded to prevent
double counting. There is no separate code for ladder injuries in VEMD. Cases were extracted by
word search in narrative data. This strategy identified ladder injury cases from any cause,
including falls. Records were checked and wrongly coded cases excluded.

Issues affecting the quality and completeness of ladder-

Box 2

related injury data extracted from VISU-held datasets
Australian Bureau of Statistics Death Unit Record File (ABS DURF) and the Victorian
Admitted Episodes Dataset (VAED)
The ABS DURF and the VAED contain only coded data using the WHO International
Classification of Diseases (ICD) system, Version 10 (ICD-10). Australian Modifications to ICD10 provide additional sub-codes in the VAED. Neither of the two datasets contains case
descriptions (narratives) to provide additional information on the mechanism and circumstances
of the injury, including the level of product involvement. There is only one code for ladder
injury in ICD-10: W11 ‘Fall on and from ladder’, therefore ladder-related injury frequency data
extracted from both of these datasets underestimate the size of the problem due to lack of
capture of cases due to other causes, such as cutting/piercing or hit/struck/crush.
Victorian Emergency Minimum Dataset (VEMD)
Two major issues affect the quality and completeness of ladder injury data in the VEMD are:
(1) There is no specific code to separately identify ladder injury records on the dataset. Injuries
involving ladders can only be identified by text searching the ‘description of injury event’
narratives. Unfortunately, VEMD narrative data are incomplete and their quality varies
across and within participating hospitals. A recent quality check by VISAR on VEMD data
submitted for the period July-December 2004 identified that, on average, only 34% of
narratives collected by hospitals are graded ‘good to excellent’, meaning they provide two
pieces of information over and above what is known from the coded data. Therefore,
beyond mention that the injury involved a ladder, narratives were unlikely to provide
further useful detail on the precise mechanism and circumstances of the injury; and
(2) The VEMD only contained presentations data from 28 of 35 public hospitals with 24-hour
Emergency Departments for 18 months of the two-year period covered by this study.
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Short report

Vehicle jack injuries
Erin Cassell, Karen Ashby
Working under a vehicle supported by a
jack can cause death or severe crushing
injury. There is a mandatory Australian
safety standard for vehicle jacks but
related injuries continue to occur. The
Australian Competition and Consumer
Commission (ACCC) reports that 19
Australians were crushed and killed by a
vehicle they were working under in the
four years up to 2004. All the deaths
were men and involved the vehicle being
lifted or supported in the wrong way.
This short report covers hospital treated
injury related to the use of vehicle jacks
utilising hospital emergency department
injury surveillance data extracted from
the Victorian Emergency Minimum
Dataset (VEMD). These data
underestimate the size of the injury
problem because there is no specific code
for injuries related to vehicle jacks on
the VEMD and data were extracted using
a word search of the case narratives that
are of variable quality. The search did
not include trolley jacks.

• There were 178 ED presentations to
Victorian hospitals for vehicle jack
injuries over the 5-year period 2001-5.
Of these, 16 (9%) were admitted to
hospital and the other 162 (91%) were
treated in the ED and discharged.
• All injured persons were male and 70%
were aged between 15 and 44 years.
• Over half of the injuries occurred in
the home including the garage, garden
and driveway (n=97, 55%), a further
30% (n=36) happened in the workplace
and 10% (n=17) occurred on the road,
street or highway.

• The most common types of injury were
open wounds (20%), fractures (20%),
sprain/strain (17%) and crushing
injury (16%). One third of all injuries
(and one-third of serious injuries) were
to the hand (n=61, 34%). Other body
sites commonly injured were the chest
(n=16, 9%), foot (n=14, 8%), face
(n=13, 7%) and shoulder (n=13, 7%).
• Most injuries (62%) were caused by
the person being hit/struck/crushed
by an object – either the jack or the
vehicle being supported by the jack.
The narrative (free text) descriptions of
the injury events provide some additional
information on the mechanism and
circumstances of injury. Eleven of the 16
hospitalisation admissions (68%) and at
least 79 of the 168 non-admitted cases
(47%) were injured when the jack
reportedly ‘slipped’, ‘collapsed’ or ‘gave
way’ and the vehicle fell on the person.
In 38 of all these cases (42%) the injured
person was described as working under
the vehicle at the time the jack shifted/
collapsed or the description of the injury
site (chest, leg, shoulder, head) indicated
that the person had a substantial part of
their body under the vehicle. The other
common injury scenarios were that the
person’s hand or finger got caught in
the mechanisms of the jack when it was
being used or the person’s finger was
crushed between the jack and a part of
the vehicle.

A vehicle specific jack is supplied with
the vehicle for the sole purpose of
changing a flat tyre. It should match the
model of the vehicle it is used with. All
jacks sold in Australia including those
that come with new cars are required by
law to comply with the Australian
Standard, AS/NZS 2693, which specifies
design, construction, performance and
labelling requirements.
A trolley jack (that conforms to the
mandatory safety standard AS/NZS
2615) and safety stands (that conform to
the mandatory safety standard AS/NZS
2538) that have sufficient capacity to lift
and bear the weight of the vehicle,
respectively, should be used by the home
mechanic when doing repairs or to get
under a vehicle. Vehicle ramps provide
an alternative method for raising a
vehicle. Further safety guidelines on
raising a vehicle using a trolley jack are
available in a ACCC safety alert pamphlet
‘Working under a vehicle – vehicle jack
safety’ that can be downloaded from the
ACCC’s website: www.accc.gov.au
searching through the ‘publications’
page.
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Discussion
Home and professional mechanics risk
serious injury if they get underneath a
car supported by a vehicle jack or jacks.
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Community Safety Month 2006 is being led by Department of Justice (DOJ) and coordinated by the Strategic
Communications Branch and in partnership with the VSCN. Planning is well underway, with registration of activities
already taking place. Keep an eye out for regular updates through various mediums or go to the CSM website:
www.communitysafetymonth.com.au to register your activities or VSCN website: www.vscn.org.au
For further information contact:
Lisa Purchase, Manager, Community Safety Month via lisa.purchase@justice.vic.gov.au or Barbara Minuzzo, VSCN
Executive Secretary via vscn.vscn@rch.org.au

Announces the
4th VSCN Annual Conference

“What is your local solution?”
Darebin Arts and Entertainment Centre

Wednesday 15th Nov 2006
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