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Product Related Injuries:
Tractors, Escalators

In recognition of the involvement of consumer products in approximately 60% of all injuries, this edition of Hazart

continues its focus on severe, frequent and/or preventable product related injuries.

Summary Victoria as a result of tractor related presentations were fractures and

injury. The most common causes of lacerations, and the single most
Tractors are responsible for more farm hospitalisation are being run over by common body part injured was the
injuries and deaths than any other a tractor and falling from a tractor.  fingers. Injuries to the head were more
piece of agricultural machinery. Nine _ common in child victims than adults.
out of ten farm workplace fatalitiesin Emergency deparFment surveillance e admission rate was considerably
Victoria involve tractors and datashow that falling from a tractor, higher for children.

approximately one quarter of these P€ing caughtin atractor moving part,
involve children. In Victoria from hitting againstatractor, and being run Investigations of injuries related to

1989/90-1991/92, there were 25 casesOVer by atractor are the most frequentthe public use of escalators by the
of tractor related injury deaths. Half causes of emergency departmentHealth and Safety Organisation
of these were the result of a rollover Presentations. Over half of the child (H&SO) (Victoria), and supported by
incident, the majority of which are Victims presenting to emergency VISS data, identified the most
preventable with the use of rollover departments with a tractor related common causes ofinjurytobe children
frames and seatbelts. There were fivelniury were undertaking activities riding on the escalators unsupervised
children killed, three of whom were nvolvingan operationaltractor, most by an adult, prams and trolleys being

passengers on tractors. often as passengers, butin some casesaken onto the steps of a moving
as the operator. escalator, persons not holding onto
In addition, to the average of 8 deaths the handrail of the escalator, persons

each year, approximately 54 people The most common injuries sustained o standing between the yellow lines
are admitted to a public hospital in @MONg emergency department o4 nersons walking on the escalators.
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TraCtor with analysis of the Victorian 1995. There seems to be a greater
Coroner’s Facilitation System, details proportion of tractor run over deaths

of which are shown below. (five out of the eight deaths). Two of

I nJ U rl eS these occurred when farmers were run

Of the 100 Victorian dea_lths in the. over by atractor after having started it
Karen Ashby past 10 years, computerised data iShy bridging the contacts while the

Lesley Day available for only three years. Inthe y3ct0r was in reverse gear.
Introduction period July 1989-June 1992 there were

25 cases of unnatural death relating toRegulations
Statistics show that farmers are moretractors recorded on the Victorian The Qccupational Health and Safety
likely to be injured or killed on their Coroner's Database. Twenty casesact 1985 regulates to ensure the safe
farminanincidentrelatingto atractor (80%) were adults aged 15 and over. gperation of tractors for workers in
than with any other piece of Theremaining 5 cases were children,\sictoria in conjunction with the
agricultural machinery. In fact, in 4 of whom were aged under 5 years. ygcently released Occupational Health
Victoria nine out of ten farm workplace i
fatalities involve tractors and one \early half of the 25 cases occurred ?ggtifgf;ypﬁ?m.F;i?féa;;ﬁrl]ng

uarter of these involve children ©N farms,theremainderat_thevictim’s )
?Occu ational Health and Safety ©WN home (6) and on public roads (5). the new plant regulations, employers
p y are required to conduct a process of

Authority - Victoria, 1993). During  oOf the 5 child deaths, 2 victims fell hazard identification, risk assessment
the last 10 years over 100 Victorian from the tractor, either under the and risk control in regard to plant,
farmers (or their children) have been \yheels of the tractor or an attachedincluding tractors which are
killed in tractor related incidents gjasher. Two victims were run over considered to be powered mobile
(Coronial Services Centre, 1995).  py 4 tractor and the final victim was a plant. Self-employed persons are
Tractorincidents also resultin serious P2SSenger on a tractor which was generally required to comply in the
d involved in a rollover on a slope. same manner as employers. There are

hospitalisation. Here we examine icti spe_cific secti'ons Sl regulations
b Eleven of the 20 adult victims were \yhich deal with rollovers (discussed

available databases for tractor injury jnyolved in tractor rollovers. Four below), and passengers. Passengers
and discuss major safety and preven-ogcurred on sloping ground, 3 when o) ractors mEst be giovi(.lled with t%e
tionissues. Since data from coronial the victim was using a chainto pull an ¢;me nrotection asrjan operator ie.. a
and hospital admissions are limited, gpjectand 3 casesinvolved the tractor o o wﬁh seat belt whichri)s protectéd
the major f_O(_IUS IS 0N emergency hitting an obstacle. Only one of the by a rollover pro’tective structure
department injury surveillance data. g cases of adult death recordedgice tractors are not currently./
Mortality Data (25 cases) [?;g‘é‘:r E(r)(\)/r/i(\:/zcrmtrz?ncgaget:te(;ji(;onit designed for this purpose, passengers
Approximately half of tractor-related jnyolve a rollover. Other adult deaths ?;et not al:owted OT tt_ractors under
deaths occur as the result of tractor gccurred when: the victim fell from ictorian piant reguiations.
rollovers (Clarke, 1993). Othermajor the tractor (2 cases) or was run over
causes oftractor related deathinvolves(2)  the tractor was involved in a
equipment attached to tractors, motor vehicle collision (2), a bridge |* consistentadvice and assistance
passengers (especially children), collapsed (1), anattachedslasherthrew  in understanding obligatiorfs
falling off tractors, being run over by yp a foreign object (1), and the last under the new plant regulatiops
a tractor, ascending and descendingwhen a victim was crushed against should continue to be providg¢d
from moving tractors and stationary the rollover cage by the arms of a skid to all farmers by appropriate
tractors left in gear with the motor gteer loader. organisations.

running. (Victorian Farmers

Federation, 1993). This is consistent Similar patterns are evident in the
tractor deaths for the first 6 months of

injury requiring medical treatmentan

Recommendations

+ enforcement, with forewarnin
and concurrent publicity, woul
enhance the impact of currgnt

! Lesley Day is a Public Health Research and Development Committee regulations.
Research Fellow at Monash University Accident Research Centre.
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Roll Over Protective rollover fatalities which has been of controllingthisrisk. Consequently,
observed in Sweden (Springfeldt and the new regulations could be inter-
Structures (ROPS) Thorsen in Etherton, 1991). In the preted to mean that all operational
event of a rollover, a driver in an tractors onfarms should be fitted with
unprotected tractoris atleastsixtimesa ROPS (Young, personal com-
more likely to be killed than a driver munication, 1995). Recently the
in a ROPS fitted tractor (Day, 1995). Victorian Farmers Federation voted
in favour of amending the Plant Safety
SRegulations to require that all tractors
not fitted with cabins be fitted with a
ROPS frame on change of ownership.

Tractor rollover occurs when the
tractor tips sideways or backward and
overturns, crushing the operator and
is the single most commonly recorded
cause of tractor related death in
Australia and overseas (Etherton et The use of seat belts greatly increase
al, 1991, Karlsonetal, 1979, Goodman the effectiveness of ROPS by
et al, 1985, Purschwitz et al, 1990, preventing the operator falling onto
Kelsey et al, 1991, Erlich et al, 1993, the cabin, and by preventing inten- This would be at the expense of the
Clarke, 1993). Rollovers typicallyare tional and unintentional ejection oo, prior to conclusion of the sale
considered to occur onsloping terrain, during a rollover. The belief that an (FarmSafe, 1995)

often during a sharp turn at high speed.operator can jump clear of a tractor ' '
However, our data and that reported during a rollover is misplaced, since
elsewhere, show that approximately tractors are estimated to backflip in 1/
half occur onrelatively flatland, often 2 a second in fourth gear, compared
the result of hitting obstacles or with a person’s average reactiontime| « use only tractors fitted with @
through the inappropriate use and of 3/4 of a second (OH&S, 1992). ROPS, preferably a full cab.

hitching of implements, chains or S _ ) . b h
ropes. In Victoria, ROPS conforming with [* continue rebate schemes.

AS1636 are mandatory onalltractors | « optain a summary of tracto
The most effective form of rollover both imported into and manufactured for which ROPS are availabl
death prevention is the use of rollover in Victoria after July 1981, the only (contact AgHealth for detalil
protective structures (ROPS). These exceptions being tractors weighing on 067 59 9222).
are structural components (rollbar less than 560kg or those used in an
devices or crushproof cabs) which orchard or near a building. (VFF,
attach to vehicles and provide an 1993). Under the new plant regula-
umbrella of safety for the operator in tions tractors must be assessed for . N
the event of a rollover (See figure 1). risk identification and control. Inany HOSPital Admission Data
The introduction of compulsory ROPS such assessment, rollover would be InVictoriathere are an annual average
on tractors, ultimately as fully identified as arisk, and given the state of 102 incidents of injury relating to
enclosed cabins, played a significant of knowledge, the fitting of ROPS farmmachinery thatrequire admission
role in the 92% reduction in tractor could be considered anecessary meanto a public hospital (Watt, 1995). Itis
estimated that 53% of these incidents
Performance of ROPS during a rollover Figure 1 involve tractors (based on the
proportion of agricultural machinery
injury admissions that related to
tractors in emergency department
surveillance data). Most of these
victims were males (89%), there was
no distinct age pattern for these cases.
Hospital admission data is further
examined using the more detailed
analyses possible using injury
surveillance data for emergency

Rollover injury
prevention

U= o

» retrospective fitting of seat bel{s
where mechanically feasible.

PR e
Source: Workcover Authority
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department presentations which result Child victims were most commonly onto atractor (5) or using atractor tyre
in admissions. in the 10-14 age group (16 cases) and(which has been removed from the

the 0-4 age group (15). tractor) as a toy (3).
Emergency Department

Presentations Seasonal variation Adults (83 cases)

. . . . No distinct injury pattern exists, Over half of these victims were
Victorian Injury Surveillance however injuries were most common working when the injury occurred,
System (125 cases) in April (20 cases), December (17) the majority of whom (64%) recorded

The Victorian Injury Surveillance 5,4 November (16), all of which are their occupation as farmer or farm
System (VISS) has coII_ected daf[afrom peak periods for farming activity. hand.
seven campuses of five hospitals, 4

metropolitan and one rural hospital Over one half of child cases occurred Only 10 victims clearly specified that

(Latrobe Regional Hospital - on the weekend. they were actually driving the tractor
Traralgon and Moe campuses). To ) when the injury occurred, however an
date VISS has collected approximately LOcation examination of the narratives show

162,000 cases of which 125 involved Themostfrequently reported location thatanother 16 victims could possibly
tractors and power take-off (PT®) for tractor related injuries was, not have been driving the tractors. A
related injury, accounting for 56% of SUrprisingly, farms which accounted fyrther nine victims were injured while

all injuries relating to agricultural fOr just over one third of all sites. attaching animplement to the tractor,
equipment on the databdse The Fiéldsor paddocks (24 cases), publicg while the victim was mounting or

majority of adult tractor related injury roads (13) and the victim's ownhome dismounting the tractor, 6 while

(76%) was recorded at the Latrobe Yard (12) were other common injury  repairing a tractor and 6 while involved
Regional Hospital. In contrast 62% sites. Itis worth noting thatfields and in a collision between a tractor and a
of children’s cases presented to the P2ddocks and the home yard could motor vehicle.

Royal Children’s Hospital despite /SO be farm locations.

occ_:urring predominantlyinrural areas. a greater proportion of child injuries
This is partly due to the often serious
nature of children’s tractor related
injuries which require transferal to a

Injury severity
The admission rate was considerably

occurred in the victim's own home igher for child victims (45% child vs
yard, (14% of child cases vs 7% of 1894 adult), atleast in part a reflection

major hospital adult cases). of the major children’s hospital in
' Activity VISS. Three child victims attending
Age and sex distribution Children (42 cases) emergency departments sustained

Children under 15 years accounted Over half of child victims were fatc'_allinjuries,_2ofyvhomweredead on
for 42 of the 125 cases. Male victims arrival or died in the emergency
predominated among adults and department, the other victim died after
children (89% of adult and 81% of radmission to hospital.

child cases). One quarter of adult

undertaking activities that involved

an operational tractor, most often

they were passengers on the tractor o

o . attached trailer (17 cases), were Nature of injury

the next most common age groups o P P Injur

_ of the tractor (3), or moved too close

being 50-59 (12 cases) and 40-49 >y & . IS per victim and there were 157 injuries

to a tractor while it was in operation gystained as a result of the 125 cases

(11). 3. discussed. These injuries were most
commonly fractures (26%), particu-
larly to the skull (4% of total injuries
sustained) and the tibia/fibula (4%),

2 Power take-offs are the rapidly rotating shafts which transfer power from the tractor to @nd !acerations (17%), pqrtigularly to
attached farm machinery implements. For the purposes of this article tractor injury reféhe fingers (6%). Crushinjuriestothe

to both tractor and power take-off injuries. ﬁngers were also common (4%)
% The collection period for each participating VISS hospital is as follows: Royal Children’s
Hospital (1988-93), Western Hospital - Footscray and Sunshine campuses (1989-93), Fingers were the single mostcommon
Preston and Northcote Community Hospital (1989-93), Royal Melbourne Hospital (1992- P 0
93) and Latrobe Regional Hospital - Traralgon and Moe campuses (1991/92 - 1994/95)29Ody part injured (18% of total

Other victims were playing in the
vicinity of atractor (7 cases), climbing
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Children’s Tractor Related
Injuries by Body Part
Figure 2

Q{@} Head and Face 40%
N
)\

Arms excl. fingers 12%

't' Trunk 13%
X@\ , % Fingers 16%
> A
é‘%/ | \QJ@
k‘
\ k Legs 17%
i
) by Other 2%
_\ /

=k
V __/j’\(/i\ N = 58 injuries
< \=

Source, VISS: RCH, WH, PANCH, LRH. (NB up
to 3 injuries per case).

Adult Tractor Related
Injuries by Body Part
Figure 3

((/>' Head and Face 16%
& 2

Arms excl. fingers 25%

Fingers 19%

Trunk 9%

Legs 29%

/
{
'/ Other 2%

\

Source, VISS: RMH, WH, PANCH, LRH.
(NB up to 3 injuries per case).
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injuries) and were only slightly more tractor and one was standing on the
common in adult (19%) than in child tractor.

victims (16%). Injuries to the head . .
were far more common in child Seriousinjurieswere sustained by the

victims (40% of child injuries) 6 child victims, all under 6 years,

Compared to adults (16% of adult WhOfe” under the wheels of the
injuries). Figures 2 and 3 show the MOVINg tractor (4 cases) or under the

most common body parts injured for yvheels of an attach_e(_j trailer (1) or
adult and child victims. implement (1). edSitting on mud
guard oftractor, fell forward between

Causes of injury wheels, run over by tractor”. All

An examination of the case narratives required admission to hospital, 4 of
indicates common injury scenarios the 6 sustaining severe head injuries,
and those occurring most often are two of which were fatal.

shown in Table 1 and discussed in

more detail below. Seven victims fell while dismounting

from the tractor, most often rolling or
Fall fromtractor (driver or passenger) twisting their ankles, one of these
(23 cases) victims fell onto an attached slasher.
Drivers and passengers who fell from
the tractor into the path of the tractor
or an attached implement and were
run over by it are included in this
category. Children and adults were
almost evenly represented in this
category (table 1) with 7 of these
victims aged 5 years and under. Only
2 victims were noted as being the
driver of the tractor, while nearly half
were passengers on the tractor (aIIWas fun over.

children, one aged two years). The Of the remaining cases, 5 victims
remainder were unspecified. While \were working alongside atractorwhen
in most of these cases the passenger'she tractor moved, hitting or running
position was unspecified, it was noted over the victim; 3 were run over on
that 3 victims were riding on a trailer gttempting to alight or board the
attached to the back of the tractor, Onemoving tractor eg_“Trying to Step

was sitting on the mudguard of the onto moving tractor, tractor ran over

Run over by tractor (18 cases)

Only 3 of the victims in this category
were not involved in the operation of
the tractor when they were injured.
Two were children playing in the area
of the tractor, edNear tractor being
reversed by father, run over leg,
caught under back wheelThe other
victim was asleep in a field when he

Severity of tractor injury by cause of injury Table 1
Adults Children
N =83 N =42
- Non- L Non-
Admissions o Admissions o Total
admissions admissions
N N N
N N
Fall from 2 10 6 (+ 3 deaths) 2 23
Run over by 5 7 4 2 18
Body part caught 2 9 3 3 17
Hit against 1 8 2 4 15
Other 5 34 3 10 52
Total 15 68 21 21 125

Source, VISS: RCH,WH,PANCH,RMH,LRH




victim”. Another victim had moved tractor, 4 were jammed between the was no indication of the use of seat
behind a bogged tractor when the tractor and another solid object such belts on tractors and the use of roll
driver reversed striking the victim. as a pole or a car, 4 victims caught over protective structures was reported
Half of the injuries sustained in this their fingers in a closing tractor cabin in only one case.
category were to the lower limbs. door, 3 were hit by an implement ) ) .

_ _ during the process of attaching it to National Injury Surveillance
Body part caughtin a moving part of yhe pack of the tractor, 3 were injured Unit
a tractor (17 cases) o in tractor rollover/tipping incidents (number of cases = 417 cases)
Victims in this category were 'njure'd and 2 others were injured when a The National Injury Surveillance Unit
whenthey became caughtinamoving . e ctile was thrown from the tractor. (NISU) data s an accumulation of the

or operational part of the tractor. _ data collected by the state injury
Adults accounted for two thirds of Safety Devices surveillance systems in Victoria,

cases in this category. Six victims The use of safety devices was reportedysw, Queensland, Tasmania and
were caught in the hydraulics of the in 16 cases, with work boots (7 cases) South Australia. Note that the farm
tractor, 3 in the PTO shaft, 3 in the being the single most common safety injury data collected by NISU is not
linkages and 2 in the fan belt. Thesedevice reported. One case eaChnecessarin representative of the
injuries were mainly to the extremities: reported the use of gloves, ear muffs pational picture of farm related injury.
toes, feet, fingers, hands and arms. and a protective vest. Ofthe 6 victims
in motor vehicle associated incidents, There were 417 cases of tractor related

Almost half of these cases were 2 O the motor vehicle occupants injury on the NISU database up to

e reported the use of seat belts. ThereAugust 1995, representing 47% of all
collisions between tractors and

vehicles. Six victims were involved | Tractor Design Recommendations
in 4 separate collisions involving a
tractor and a motor vehicle. Five of
the victims were motor vehicle
occupants (3 were the driver) and one
victim was a tractor driver. All but
one occurred on a public road. Two| * the provision of passenger facilities including seat, seat belt and protgction
further cases involved collisions by ROPS.
between other vehicles and tractors,
one a motor cycle and one a bicycle,
each of which rode into a tractor. A
further 5 victims were playing in the | * an ignition switch which starts only when tractor is in neutral.
areaofatractorandfell, hittingagainst| . improved seat design.

the tractor,“Running, chased by a . _
dog, landing on tractor bucketand « safe access platforms with hand holds to prevent falling under th¢ rear

wheels while mounting and dismounting.

Hit against tractor (15 cases)

Tractor design has improved over recent years. However, there rerain a
number of additional features, which if incorporated, would greatly refluce

reliance on operator behaviour for safe tractor use. Some of these features
may be retro-fitted to existing models. These include:

* adead man seat brake which operates when seat is vacated, as |n other
industrial equipment such as forklifts.

the remaining two victims were

operating a tractor when they hit a| « PTO guards with hinges to give easier access when attaching implgments
bump and knocked againstthe tractor. without requiring removal of the shield.

Other common injuries e PTO guards which are inter-changeable with any implement tp be
Of the remaining cases, 7 victims attached.
sustained a foreign body in the eye| ,

whilst operating a tractor, 6 were hit _ _ _ . -
on the hand/forearm by a spinning| ¢ rear marking plates and flashing yellow lights to improve conspiguity

steering wheel after the tractor hit a especially when travelling on public roads.
bump, 6 caught/jammed their fingers [ « a reduction of engine noise.

on an unspecified part of the tractor, 4
were lacerated by a metal part on the)

reversing “beepers” to alert bystanders to a reversing tractor.

Critical evaluation of the adequacy of current designs may reveal additional
recommendations.
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Farmers could benefit from the
production of a single document in
which the wide range of information
and advice available on safe tractor
operations is integrated and
summarised. Issues which should be
covered include: starting and stopping
the tractor, mounting and dis-
mounting, safe working loads, correct
implement attachment, operations in
hilly country, and maintenance for

injury relating to agricultural equip-
ment in that database. The VISS datal
incorporated into the NISU data
accounts for 29% of NISU cases | °
discussed here.

Child tractor injury
prevention

children should not ride o
tractors.

« farming activities in which
children are involved should he
appropriate to their age and hgve
constant adult supervision.

As with the VISS data, male victims
predominated accounting for 89% of
adult injuries. Male children also
were more commonly injured than

females but not to the same extent ag « designated, preferably fencdd,

in the VISS data (81% male VISSvs | children’s play areas should be  safety.
68% male NISU). A greater percent- [ provided around the home and
age of cases were to adults (72%| in key locations on the farm. Educational

NISU vs 66% VISS) and the most
common age for injuries was the 20-
29 age group (one third of all adult
injuries).

 children should not be permitted

to play in farm work areas.

Management of safety on the
Other findings from the NISU farm
database, ie, location, activity, cause In a recent review of tractor related
of injury, types of injuries sustained deaths, the Victorian State Coroner
and admission rate were not observed the importance of the
substantially different from those on incorporation of safe working
the VISS database. practices into daily farm management,
. these findings were consistent with
Child related tractor Coroner’s reports from 1990/91.
injuries Farmsafe Australia is currently
As the farm is often the workplace addressing this need by the develop-
and home combined, an unfortunate mentand promotion of the “Managing
result is that children are often Farm Safety” kit, designed to be a
involved in tractor related injuries Safety management tool for farmers.
and deaths, accounting for one third Kits are available in Victoria at
of emergency department presenta-Managing Farm Safety presentations,
tions, more than half of tractor related organised by the Victorian Farmers
admissions in the VISS database, andFederation.
one fifth of deaths in the Victorian

Coroner's database. Uptake of the kit, and other farm

safety material, could be enhanced by
Involvement in farming activities is there being an increased priority
integral to growing up on a farm. assigned to safety by farmers.
However, current pressures in the Therefore, the Victorian State Coroner
agricultural industry may mean that has recommended that various
children are increasingly called upon relevant authorities such as Health
to perform farming duties. Further, and Safety Organisation (Victoria),
both the lack of child care in some Agriculture Victoria, Farmsafe
rural areas and the time required to Victoria, the Victorian Farmers
drive toitwhere itis available, coupled Federation, and the Country Women’s
with financial constraints, are possibly Association consider a joint project to
contributing to the exposure of regularly distribute details of farm

children to the farm workplace.

injury and deaths to farmers.

recommendations

integration of the range o
existing materials on safe tract
operations into one documer
widely distributed.

training in safe tractor operatign

and maintenance.

demonstration of speed ar
mechanisms of rollovers t
show the importance of rollove
protective structures.

hobby farmers as well as
professional farmers to b

included in tractor safety
campaigns.

Dr
t,

d
D

=

General
recommendations

developmentofalicence syste
for tractor operation.

tractor machinery dealers cou

consider a role in replacing

tractor parts with newer, saf
parts where possible e
replacement of starter moto
with those featuring rust proc
solenoids, replacement of PT
guards with those made fro
ultra violet resistant material,

personal protective equipment

including boots, ear plugs at
muffs, hat and 15+ sunscreg
should be worn by tracta
operators.

m

Id

2r
oy
Is
f
O
m
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For further information on safe tractor
operations contact the Australian
Agricultural Health Unit (067 52
9222); the Victorian Farmers
Federation (03 9650 9261); Health
and Safety Organisation (Victoria)
(03 9628 8111).
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Escalator

Escalator Injuries by Location Table 1

I n u rl eS Presentations % of total
Place of occurrence N niuries

Karen Ashby . J
Investigations of injuries related to Sho_onlnq_centre or department store 48 57
the public use of escalators by the T,ra'n Station 13 16
Health and Safety Organisation fAlROL 6 z
(H&SO) (Victoria) have identified ga;ecougf_e | g ;
the most common causes of injury to Ut ker public place 5 5
be children riding on the escalators NXNown

TOTAL 84 100

unsupervised by an adult, prams and

tro”eys being taken onto the Steps of Source: VISS: RCH, PANCH, WH, RMH, LRH n =84

a moving escalator, persons not

holding the handrail of the escalator, fell on the same level (20%), slipped Fingers were the most commonly

persons not standing between the(17%), tripped (7%) or fell from a

yellow lines and persons walking on level up to one metre (7%).
the escalators. These findings are

consistent with the practices Fifteen per cent of cases warranted
admission to hospital, a further 26%

undertaken by the victims of 84 cases

injured body part (17% of total injuries
sustained), especially lacerations
(12% of total injuries), bruising (2%)
and fractures (2%). Other common
injuries were lacerations of the face

of escalator related injury found on required General Practitioner referral 5y scalp (79%), strain/sprain of the

the Victorian Injury Surveillance
System database between 1988 andreatment.

and 24% required only minor

ankle (5%), lacerations to the hand
(5%) and abrasions of the lower leg

1995.3 These cases will be discussetdrna g4 cases resulted in 109 separaté4%)-

in this article.

Almost half of escalator related

injuries occurred in the 0-4 age group.
Boys under 5 years were more likely
to be injured than their female

Part
counterparts, (63% of cases). For
other age groups the sex ratio was ?’G(W% Head and Face 24%
approximately equal. Elderly victims ( .
—
/

Escalator Injuries by Body
Figure 1

(>=65 years) accounted for another

11% of injury cases. ,
Arms excl. fingers 17%

Almost half of incidents occurred on

a Saturday, particularly between

4:00pm and 5:00pm or Friday. The

pattern over months of the year showed
peaks in winter (August, June) and
pre-Christmas (November, Dec-

ember).

Trunk 8%
Fingers 17%

Oy
L Legs 34%

N= L
@ 109 injuries

g =—=-

Table 1 shows the most common sites
for these cases.

Escalator injuries usually occurred
when the victim became caught in a

part of the escalator (24% of cases),(NB up to 3 injuries per case). Source:
VISS-RCH, WH, PANCH, RMH, LRH

injuries (up to 3 injuries per case). Falls Slips & Trips

(n=43)

Falls, including slips and trips were
the cause of just over one half (51%)
of all injuries. While many of these
injuries were the result of simple slips,
trips or falls, others were the result of
a particular action or related to the use
of a particular product. Walking or
running on the escalator, taking a
pram on the escalator and inapprop-
riate travelling all resulted in falls,
slips or trips on escalators.

Falls often resulted in the victim
catching fingers, hands or feet in the
escalator (18%), landing on the steps
or sharp edges of the escalators (14%
of cases) and in the more severe cases
falling down almost a full flight and
falling on top of, or causing others to
fall on top of, the victim.
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Common injury scenarios A British study of escalator related when appropriate. (Myer, personal
An examination of the narratives injuries (Murphy and Moore, 1992) communication, 1995).

shows some common factors reported that 64% of 50 emergency o B
associated with escalator injury, these department patients in the study were Other Injuries (n=35)
are discussed below. walking on the escalator, a practice There were 4 injuries which occurred

encouraged for passengers of theon alighting and boarding the
Caught in escalator (n=27) London Underground. They claim €Scalator, 3 when the escalator being
Hands, fingers, feet and in 2 casesthat “Discouraging the practice of fdden on stopped suddenly. Two
whole bodies were the most common walking on one side of the escalator 2dditional victims were injured when
body parts caught, particularly mighthelptominimise injuries”. The Sitting on the escalator while itwas in
between the side of the moving step Victorian ~ Public  Transport ™Motion and 2 victims were misusing
and stationary sidewall of the Corporation (PTC) estimates an the hand rail at their time of injury.
escalator. In these types of casesannual carry of 7.8 million at the one The potential for major injury, from
limbs or clothing are pulled into the suburban and four city stations where the handrail, when falling over it the
machinery and sliced by the sharp escalatorsareinuse, andhave recorde#TONg way is extremely high,
edges of the step. All but one of these 144 escalator incidents over the period Particularly in locations where
victims was aged under 13 years.  1992-94. While the PTC has no firm €scalators are in use over a series of
s ctims fell or trioped catchi policy on the issue of walking on floOrs.
even vicims fell or tripped calching - agca|ators the practice is not openl :
fingers (n=2), hands (n=3) or their P _ P yOnly one recorded fatality from an
. encouraged. (Public Transport lator ini found i
body (n=2) in the escalator, €@n Cor - . escalator Injury was tound in a
) poration, personal communic- y1odiine literat hoo
escalator, playing around, fell, caught  _4ion, 1995) edline literature search. In
' ' Washington DC a 3 year old fell

finger in escalator’ _
Pram/stroller (n=7) down a downwards moving escalator
and choked to death when the nylon
r Strings of her parka were caughtin the
treads at the bottom of the escalator.

Of the remaining victims, 8 caught
their foot or shoe in the escalator.
Seven of these victims were aged 5 to
9 years. By contrast the 13 additional
victims who caught hands and fingers
in the escalator were all aged under 5
years. The pattern for child victims

then appears to be that victims aged...,: . - . !
under 5 are more likely to catch fingers Sitting in stroller. Stroller slipped period July 1987 - June 1994 shows a

. out of mum’s hand. Landed on . ;
and hands in the escalator, those over total of 101 cases of injury relating to
falls on or from an escalator. Figure

. escalator. Strapped in stroller”
5 years tend more towards catching _ - Figul

| inations in th A show th escalators stating that prams, alongfrom 1991.  This upward trend is
nvestigations in the USA show that | ., trolleys and wheelchairs should Significant (p=0.008). Otherinjuries,

after falls, entrapments are the next 0 1y en onto escalators. LocationsSUch as entrapments, cannot be
most common cause of Inury on using escalators as a mode of identified in the hospital admissions
b SEMOUS yransportation also have lifts available database.

(Murphy and Armstrong, 1994). ;
for disabled customers/patrons. TheseTraveIators (Moving Inclined

g g hi ) Walks)
escalator (n=15) children in prams or strollers, and

There were 11 victims walking and 4 thbqse wishing :(0 transpor]:t hea\t/]y
running on an escalator‘Walking objects. A spokesperson from the

down escalators, lost balance and Risk Control department at a major
slipped” and“Walking up escalator department store confirms that while

Fell forward. Hit nose on step of lifts are made a\_/allab_lethey mustrely
on customer discretion to use them

Seven injuries occurred whilst the
victim was a passenger in a pram o
baby stroller. Five of the cases
occurred when a parent lost control of (Wells et al, 1986)

the stroller or pram on the escalator Hospital Admission Data

causing the child to fall, be thrown Analysis of admissions data to
out, or fall against the escalator. eg. Victorian Public Hospitals for the

A travelator is a device similar to an
escalator but without the steps, now
often found in shopping centres,
sometimes in preference, often in
addition to escalators. At a local
Shopping Centre (Brandon Park) a

escalator” were typical examples. decision was made toinstall travelators
VICTORIAN INJURY SURVEILLANCE SYSTEM HAZARD 24 page 10
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Escalator injuries, all ages, rates and trends Figure 2 Safety stickers on top

Public Hospital Admissions, Victoria, July 1987-June 1994 and bottom of escalator
Figure 3

0.80 T
0.70 1

c 0.60 T

;: 050 | Slope = 0.09 (95% CI 0.03, 0.14) Passengers Only

g’. 0.40 1

S 0301 Prams, Trolleys and

g 0201 Wheelchairs are
010 not permitted
0.00 on escalators.

1988 1989 1990 1991 1992 1993 1994
Source: Victorian Inpatient Minimum Dataset, July 1987-June 1994 (Public Hospitals) @ ®

instead of escalators believing them escalators, including the bottom of
to be more suitable for the older people the handrail (where it goes back under
who frequently shopped there. the front skirting panel), at the

Travelators reduce the risk of falling combplate where it detects objects
as they have no steps to trip over.caught under the combplate and - -
There were no injuries found in the between the skirting panel and steps

data base arising from travelators, but at the point it reaches the combplate.

thismay be areflection oftheirlimited Emergency stop buttons, a

presence in the catchment areas of themechanically applied brake (which

participating hospitals. can hold the weight of a fully loaded

escalator) and a broken step-chain
Safety Features & Standards and drive-chain device which shuts CAUTION
Escalators are covered by the recentlyqown the escalator in case of the chain Passengers
released Occupational Health and preaking or excessive sag occurring Only P

Safety (Plant) Regulations 1995 4re other safety features of all
(Victoria). Underthe Code of Practice ggcalators. All of these safety devices
in these regulations escalators arere activated by sensors and in the

1735, (5) 1986 - Lifts, Escalators and nazardous parts of the escalator, the
Moving Walks (known as SAA Lift escalator will shut down auto-

code), which sets outthe requirementsmatica"y. It should be noted that

for electric escalators for carrying \yhile the new plant regulations link el i
persons. The Standard stipulates theyitn the Australian Standard Hold Handrail
operating and safety devices which compjiance is no longer compulsory. Attend Children
must be fitted to protect passengers iny; should be noted that only 10% of Avoid Sides
cases of an electrical or mechanical injyry cases seenin amajor department WARNING
failure. These include yellow giore are from mechanical faults, the STAND BETWEEN
demarcation lines, safety stickers at remaining injuries are from inapprop- \ TELLOW LINES /

both top and bottom of escalators (seeyjgte use of the escalator (Myer

figure 3), sensor activated safety chadstone, personal communication
switches at various sites on the 1995,

VICTORIAN INJURY SURVEILLANCE SYSTEM HAZARD 24 page 11
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Inthe early 1980’'s entrapmentinjuries The safety strip is used widely in as part of AS 1735, thus eliminating
were common in the London HongKong,the USAand Canadaandthe need for the yellow demarcation
Underground, 1-2 injuries per month. according to the importeris becoming line.

In an attempt to alleviate this problem increasingly popular in Australia,
a UK company, in conjunction with currently featuring in shopping centres
the London Underground and in in Victoria and Queensland.
consultation with the UK Health and Discussions are currently underway
Safety Executive, developed a device with Standards Australia with a view
known as the escalator safety strip, toincorporate the escalator safety strip
which after trialing a prototype, was
fitted to all escalators in the
Underground. The safety strip (see| Recommendations
figure 4) is a brush device fixed by
screws to the skirts of the escalator,
running its entire length, itis intended
to discourage users from standing too
close to the moving edge of the
escalator by brushing against their | * Lifts are provided in areas where escalators are in use. This service should

An independent Australian manu-
facturer (Northlink Pty. Ltd.) is
currently looking at developing a
similar device in Australia.

» Parents need to ensure that children do not ride unaccompanied on
escalators and even when accompanied by an adult they need to bg under
close supervision, ie, remain inside the yellow lines clearly marked qn the
escalators and not ride on the hand rail.

feet when they become too close, be utilised by people with children in prams or strollers, and those wighing
making them aware they need to step| ~ to transport heavy objects.
away to a safer position. « Training is needed in the correct techniques of using escalators, ained at
reducing injury and improving confidence eg. department store digplay.
Escalator Safety Strip + The level of risk associated with walking on escalators requires fUrther
Figure 4 study to determine whether discouraging this practice is warranted.

* Investigations of the relative safety and other costs and benefits of
escalators and travelators should be examined.

« Assessment of whether the Standard adequately covers prevention of
finger entrapment and other frequent injuries identified in this artidle is
required.

* An investigation of whether multilingual versions of the safety stickers
would reduce the number of injuries involving prams and strollers Qeing
taken onto escalators is required.

Lifts/Elevators (N = 36) Thirty-nine per cent of victims were
aged under 5 years. The remaining

victims were aged between 5 and 87
ars.

There were 36 cases of injury on the
VISS database relating to lifts/
elevators. The most common injury,
accounting for 50% of injuries, was Another 14% of victims tripped when
the victim’s hand being caughtinthe the Jift and floor level they were
lift door, either when the doors were entering onto or exiting from was not

opening or closing, eg@etting out  |evel, egiGetting into lift, lift didn't
of the lift. Lift closed on handand  gtop flush with floor”

Source: Corrtech Pty. Ltd. “Trying to stop lift, doors shut on
hand”.
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Recommendations

Reviewing the design of lif]
closures is necessary to ens
firstly that there is a soft conta
zone and secondly that th
settings for pressure to stop t
door from shutting are not s¢
too high.

ire
Ct
e
e
et

Reviewing the settings tha

ensure the lift stops level wit
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MONDAY TO FRIDAY, FEBRUARY 12 TO 16, 1996

Enquiries to: Sarah Jowett
Monash University Accident Research Centre
Ph: (61 3) 9905 1808, Fax: (61 3) 9905 1809 Area code 03 within Austrglia
Email: SarahJ@its-menz.cc.monash.edu.au
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the floor, making adjustment
as regularly as required
necessary to ensure that th
are always working to a
optimal level. In the cases
the lift not stopping flush with
the floor a light should activat
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