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Abstract: Aim: To describe the pattern of non-

intentional farm-related fatalities in Australia for

2003–2006 and examine trends. Methods: Data

from the National Coroners Information System

were analysed to define all non-intentional farm

injury fatalities for the period. Results: The inci-

dence of farm fatalities has declined by 44% over

the past 20 years from an average of 146 deaths per

year to 82 deaths per year. For adults there are high

numbers of fatalities related to tractors, quad bikes

and farm utilities. Children aged under 15 years

account for 17% of fatalities, with dams or other

water bodies and quad bikes remaining the most

common causes of non-intentional farm fatalities.

Almost half of all on-farm non-intentional fatali-

ties are non-work-related. Conclusion: Future

interventions targeting these priority areas are

required to reduce the incidence of non-intentional

farm-related fatalities within Australia.

Farming is regarded internationally as a high-risk industry

for injury and fatalities.1 Despite significant reductions in

farm-related fatalities over the past 15 years in Australia,

agriculture remains a high-risk industry and lags behind

the occupational health and safety gains made in other

primary industries such as mining and construction.2,3

Furthermore, as most farms in Australia are family owned

and operated, the distinction between the workplace and

family home environments is often difficult to discern. In

turn, this poses significant challenges for the health and

safety of not only farmers and their staff, but also family

members and visitors.

The inaugural assessment of farm-related fatalities in

Australia was based on data covering the 1989–1992

period.2 In this period there were 587 fatalities, with an

annual mean of 146 cases. When examined in respect

to annual deaths per 100 000 employees, the rate of

work-related fatalities was 23.3 per 100 000 population.

This rate is high compared to an all industries rate of 5.5 per

100 000 population in the same period.4 Additionally, it

was identified that the rate of fatal injury per 10 000 farms

was 9.1 per year.

With core infrastructure support provided by NSWHealth

through the former Hunter New England Area Health

Service, the Australian Centre for Agricultural Health and

Safety has provided research for information on farming-

related fatalities, injuries and their prevention for over 2

decades. The National Farm Injury Data Centre within the

AustralianCentre for Agricultural Health and Safety draws

on fatality data from the National Coroners Information

System (NCIS).5 These data have been used to report on

the nature of fatalities in agriculture, with this evidence

being employed to drive new preventive programs of work

across Australia.2,6,7

This paper presents themost recent data on non-intentional

farm fatalities based on the NCIS data for the period 2003–

2006 and examines trends over time. On-farm fatalities are

defined as those non-intentional injuries occurring to

farmers and workers undertaking work in agricultural

production, as well as to those in the farm workplace as

bystanders to work being undertaken, and others in the

course of leisure but harmed by hazards used in farm

production.2,8

Methods
Data from the NCIS were reviewed on a case-by-case

basis for the period 2003–2006. The NCIS is the central

repository of information about every death reported to an

Australian coroner since July 2000 (January 2001 for

Queensland).5 The criteria that determine if a death will

be reported to the relevant state coroners’ office varies

between jurisdictions. However, in general terms and in

the context of farm injury for this paper, the criteria

include: (i) where the person died unexpectedly and the

cause of death is unknown; (ii) where the person died in a

violent or unnatural manner; and (iii) where a doctor has

been unable to sign a death certificate giving the cause

of death.

When deaths are referred to a coroner in one of the states or

territories, preliminary information is automatically

uploaded into the NCIS. These cases remain ‘open’ until
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the coroner hands down a final determination on each case

when it is then ‘closed’. Only ‘closed’ cases have been

included in this review; ‘open’ cases generally have limited

available detail, particularly in relation to the agent and

mechanism of injury.

The NCIS is also able to provide detail on the proportion

of cases ‘open’ and ‘closed’ in each state and territory by

year. To avoid large underestimation of totals for this study

it became necessary to apply inclusion criteria (i.e. a

national case closure rate of $90% for the years to be

included in the study period). At the time of assessment,

this meant that data to 2006 could be included in this study.

The process for extracting the relevant data for the 2003–

2006 period involved several data reviews and was fina-

lised in February 2010. All deaths for each year due to

external causes were obtained using query design searches.

The identification of deaths of relevance involved a num-

ber of coded and keyword searches of the NCIS based on

the Farm Injury Optimal Dataset, with cases that were not

farm-related being withdrawn from the dataset.8 The

Optimal Dataset also provides specific codes on relevant

agents of injury in agricultural, for example tractors, quad

bikes, farm dams and grain augers, and has been widely

used in other Australian fatality and injury studies in the

agricultural sector.2,6,7 Cases that were confirmed as in-

tentional by the coroner were also withdrawn from the file.

A final verification process assessing farm-related deaths

identified in the Media Monitors database was undertaken

to match any reported cases with relevant detail in the

NCIS.

Following the identification of the non-intentional farm-

related deaths, exploration of attached documents such as

police, toxicology and reports of coroners’ findings was

completed. Data from this analysis are presented with

reference to the appropriate denominator data with all

rates calculated using Australian Bureau of Statistics

estimates for the relevant year.9–12

Results
Age and gender

In the period 2003–2006, there were 326 non-intentional

farm-related injury fatalities. Of these, 87% occurred in

males and 13% in females. Overall, 17% of all deaths

occurred in those aged less than 15 years and 40%occurred

in people aged over 55 years (Table 1).

On-farm deaths for each year and number of agricultural
establishments

The mean number of non-intentional farm injury deaths

was 82 each year. Notwithstanding the further addition of

‘closed’ cases for these data, a continued downward

trend in the overall number and rates of deaths per

10 000 agricultural establishments by year is apparent

(Table 2).

On-farm work-related deaths for each year
and number of agricultural workers

A total of 303 cases could be defined as either work-related

(52%) or non-work-related (48%). Table 3 describes the

work-related cases (n¼ 158) assessed in relation to deaths

per 100 000 agricultural workers.

Agents of injury

The leading agents of farm injury across all age groups

were tractors (17.5%; n¼ 57), with quad bikes (9.2%;

n¼ 30), farm utilities (8.2%; n¼ 27) and dams (5.5%;

n¼ 18) all featuring (Table 4).

For the 271 adult (aged over 15 years) fatalities, tractors

(n¼ 57), quad bikes (n¼ 23), farm utilities (n¼ 23) and

two-wheeled motorcycles (n¼ 14) were the leading

agents. These four agents alone were responsible for

43% of the adult fatalities on farms.

Of the 55 fatalities in children (aged less than 15 years), the

prime agents associated with deaths were drowning in

dams (n¼ 13) and other water sources such as tanks and

creeks and rivers (n¼ 12). Overall, drowning (n¼ 25) and

quad bikes (n¼ 7) accounted for 58% of all child deaths on

farms.

A further analysis of mechanisms associated with the two

leading causes of fatality was also undertaken (Table 5).

This revealed that almost 40% of tractor deaths were the

result of being run over, while over 50% of quad bike

fatalities involved rollover events.

Table 1. Number of on-farm deaths caused by non-intentional
farm injury in Australia, 2003]2006, by age and gender

Age Male Female Total

(years) n % n % N %

,15 40 14.1 15 35.7 55 16.9

15–24 29 10.2 3 7.1 32 9.8

25–34 28 9.9 2 4.8 30 9.2

35–44 29 10.2 1 2.4 30 9.2

45–54 42 14.8 6 14.3 48 14.7

55–64 43 15.1 5 11.9 48 14.7

65–74 34 12.0 7 16.7 41 12.6

75–84 32 11.3 2 4.8 34 10.4

85þ 7 2.5 1 2.4 8 2.5

Total 284 87.1 42 12.8 326 100

Source: National Farm Injury Data Centre on-farm fatality database.

22 | Vol. 23(1–2) 2012 NSW Public Health Bulletin



Discussion
These data indicate persisting high numbers of fatalities

related to tractors, quad bikes and farm utilities, represent-

ing 46% of fatalities across all ages. For children less than

15 years, dams or otherwater bodies and quad bikes remain

the most common agents of fatalities; children make up

17% of all fatal cases. People aged 55 years and over

account for 40%.

In comparison to previous data covering the 1989–1992

period, these data indicate a 44% reduction in the mean

number on-farm non-intentional fatalities from 587 during

the period 1989–1992 (mean 146) to 326 (mean 82) in

2003–2006.6 Furthermore, if assessed on the basis of

annual deaths per 100 000 employees, the rates of work-

related fatalities dropped from 23.3 per 100 000 population

in 1989–1992 to 10.9 per 100 000 population in the second

period (54% reduction). A similar reduction is also appar-

ent when assessed by annual deaths per 10 000 agricultural

enterprises – 9.1 per 10 000 farms to 5.9 per 10 000 farms

(35% reduction).6 Overall, these findings support the

continued downward trend in non-intentional farm injury

fatalities identified in an earlier report.2

This assessment replicates earlier studies by incorporat-

ing all non-intentional on-farm injury fatalities. This

allows comparative analysis over time, and also captures

all of the data relating to work- and non-work-related

fatalities on farms. With over 90% of Australian farms

being family owned and operated, the farm is frequently

both a workplace and a family home, where workers,

family and visitors congregate. This provides major

challenges in maintaining health and safety as the envi-

ronment does not tend to be as controlled as those

locations (e.g. construction sites/mines) that are clearly

delineated as work areas. Moreover, this is reflected by

the high proportion of cases that are non-work-related,

which corroborates earlier findings.2 Undoubtedly, a

significant driver behind this result is the fact that nearly

all child deaths fall into this non-work-related category.

A limitation of this study is that only cases closed by the

NCIS have been used and that further cases are likely to

be added, particularly for 2005 and 2006. However,

previous experience of the National Farm Injury Data

Centre suggests that only a relatively small number of

cases are likely to be added. Furthermore, changes

adopted by the Australian Bureau of Statistics in 2006

using the Australian andNewZealand Standard Industrial

Classification have resulted in an increase in the number

of agricultural establishments identified from 2006

onwards.12 Consequently, this impacts slightly on some

of the data presented relating to rates of death where

agricultural establishments are used as a denominator.

Nonetheless, whether measured by rates per 10 000

Table 3. Non-intentional work-related farm injury deaths
and rates per 100 000 workers in Australia, 2003]2006

Year Work-related
deaths

n

Persons
employed in
agriculturea,9

n

Annual deaths
per 100 000
workers

2003 47 370 500 12.7

2004 51 366 800 13.9

2005 35 357 500 9.8b

2006 25 348 000 7.2b

158d 360 700c 10.9b,c

Source: National Farm Injury Data Centre on-farm fatality database.
aAgricultural establishments producing an Estimated Value of

Agricultural Output .$5000 p.a.
bMost likely under-enumerated, with further cases to be added as

more cases are ‘closed’.
cMean 2003–2006.
dTotal.

Table 2. Non-intentional farm injury deaths and rates per 10 000 farms in Australia, 2003]2006

Year Work-related
deaths

n

Non-work-
related deaths

n

Total deaths
(including work
status unknown)

n

Agricultural
establishmentsa,8

n

Deaths per 10 000
agricultural

establishments

2003 47 53 104 132 983 7.8

2004 51 36 98 130 526 7.5

2005 35 25 62 129 934 4.8b

2006 25 31 62 154 472c 4.0b

158e 145e 326e 136 978d 5.9b,d

aAgricultural establishments producing an Estimated Value of Agricultural Output .$5000 p.a.
bMost likely under-enumerated, with further cases to be added as more cases are ‘closed’.
cChange in Australian and New Zealand Standard Industrial Classification, 2006.
dMean 2003–2006.
eTotal.

Source: National Farm Injury Data Centre on-farm fatality database.

Non-intentional farm injury fatalities in Australia, 2003–2006
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Table 4. Agent of on-farm non-intentional injury death in Australia, 2003]2006

Category Agent n %

Farm vehicle Aircraft 4 1.2

Car 7 2.1

Farm vehicle, other NEC* 6 1.8

Gyrocopter 3 0.9

Helicopter 7 2.1

Motorcycle 2-wheel 16 4.9

Motorcycle 4-wheel 30 9.2

Truck 7 2.1

Utility truck 27 8.2

Sub-total 107 32.8

Mobile farm machinery/plant Cherry picker 1 0.3

Earth moving equipment 4 1.2

Fertiliser spreader 3 0.9

Fire truck/tanker 1 0.3

Forklift 4 1.2

Grader 2 0.6

Grain auger 2 0.6

Harvesting machine 1 0.3

Mobile farm machinery/plant NEC* 4 1.2

Power take off 2 0.6

Seeder/planter 1 0.3

Slasher 2 0.6

Tractor 57 17.5

Trailer 1 0.3

Sub-total 85 26.1

Fixed plant/equipment Fixed plant/equipment NEC* 3 0.9

Pump 3 0.9

Shearing plant 1 0.3

Sub-total 7 2.2

Workshop equipment Angle grinder 2 0.6

Power saw (incl. circular saw) 1 0.3

Sub-total 3 0.9

Materials Drums 1 0.3

Hay bale 2 0.6

Laden carton 1 0.3

Materials, other NEC* 2 0.6

Pole 1 0.3

Tyres 2 0.6

Wall 1 0.3

Sub-total 10 3.1

Farm structure Channel/water crossing 4 1.2

Creek/river 5 1.5

Dam 18 5.5

Farm structure, NEC* 1 0.3

Fence 1 0.3

(Continued )
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agricultural establishments, work-related deaths per

100 000 workers or on actual numbers, the pattern reflects

a downward trend in fatalities.

Conclusion
Despite progress in reducing the number of non-intentional

farm injury deaths throughout Australia, work remains to

be done. These data suggest that there are several common

sources of non-intentional farm injury fatalities, all of

which have well-defined solutions. This database is the

only one of its type servicing agriculture in Australia;

the continued compilation of data will underpin the evi-

dence base for action. Future interventions targeting these

priority areas are needed to allow for further reductions in

farm-related deaths.

Table 4. (Continued)

Category Agent n %

Other shed 1 0.3

Powerlines 6 1.8

Septic tank 1 0.3

Sheep/cattle dip 1 0.3

Swimming pool 3 0.9

Tank 6 1.8

Water trough 3 1.1

Windmill 1 0.4

Sub-total 49 15.0

Animal Cattle 7 2.1

Dog 1 0.3

Horse 11 3.4

Insect 2 0.6

Pig 1 0.3

Sheep 1 0.3

Snake 1 0.3

Sub-total 26 8.0

Farm chemicals Pesticides – herbicide 1 0.3

Pesticides – insecticide 1 0.3

Sub-total 2 0.6

Working environment Fire/smoke/flame 5 1.5

Solar radiation 1 0.3

Tree, stick branch 9 2.8

Trees being felled 5 1.5

Sub-total 20 6.1

Other Firearms 9 2.8

Knife 1 0.3

Other hand tools, NEC 2 0.6

Chainsaw 1 0.3

Materials, other NEC 2 0.6

Unknown 2 0.6

Sub-total 17 5.2

Total 326 100

NEC: not elsewhere classified.

Source: National Farm Injury Data Centre on-farm fatality database.

Non-intentional farm injury fatalities in Australia, 2003–2006
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Table 5. Mechanisms of on-farm injury for tractor and quad
bike-related injury deaths, Australia, 2003]2006

Mechanism n %

Tractors

Run over by tractor 22 38.6

Tractor rollover 15 26.4

Fall from tractor 4 7.0

Other tractor-related

mechanism of injury

4 7.0

Unknown 12 21.0

Total 57 100

Quad bike

Rollover 16 53.4

Non-rollover 8 26.6

Unknown 6 20.0

Total 30 100
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