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Introduction

Within the diversity of tasks and chores necessary to run a
modern farm or ranch successfully, there are certain activities
that pose special hazards. Among these are operating agricultural
machinery and tractors, driving trucks or other vehicles, handling
animals, and using tools. In studies that did not distinguish
between fatal and nonfatal outcomes of farm-related injuries,
agricultural machinery (except tractors) was usually the most
common agency involved (Pennsylvania Department of ©Public
Instruction, 1957; Gadalla, 1962; Jensen, 1972; Novack, 1971; and
Paterson, Novack & Bertrand, 1972). The 35 state farm surveys also
list machinery as the leading agency accounting for 19.6 per cent
of all injuries.

When confined to fatal injuries, however, the studies usually
identified tractors as the most common agency involved. The
Wisconsin Department of Health and Social Services (1970)
attributed 35 per cent of farm deaths to tractors. Jepsen (1981)
and Murphy (1985) reported that tractors accounted for at least 50
per cent of the deaths in their studies. And the 35 state farm
surveys indicated that more than one fourth of the reported deaths
involved tractors. It was estimated that about 400 tractor-related
deaths occurred nationwide in 1986 (National Safety Council, 1987).

The analysis of tractor-related farm work injuries reported
here waslﬂundertaken because of the frequent involvement of
agricultural tractors in fatal accidents and because of their
widespread use in farm and ranch work. The objectives of the
analysis were to identify the role of tractors in farm work
injuries and to try to identify intervention measures that, if
implemented, could reduce the number or severity of such injuries.

Two related analyses of the farm survey data were performed
in conjunction with the work reported here. One was a general
analysis of all occupational injuries including a comprehensive

literature review and suggestions for interventions (Hoskin,



Miller, Hanford, & Landes, 1988a). - The other was an in-depth

analysis of the survey data on machinefy—related work injuries
similar to this report on tractor-related cases (Hoskin, Miller,
Hanford, & Landes, 1988b}.



Literature Review

Almost all the literature dealing with farm accidents mentions
the role of tractors as an agency of injury. The studies reviewed
here will include only those which have more detail on tractor
accidents than merely a listing of the most common agencies of farm
accidents. For a more complete review of general farm studies the
reader may refer to Hoskin, Miller, Hanford, and Landes (1988a).
Most of the studies reviewed in this section represent results of
original data-gathering efforts. Also reviewed are articles which
present useful descriptions of the tractor injury problem or
propose countermeasures without reporting statistical data. The
studies were grouped as follows--tractor fatality studies, those
dealing with nonfatal injury as well as fatalities, those concerned
with specific tractor accident types, and nonstatistical reviews

of tractor safety and accident prevention.

Tractor Fatalities

There are a variety of sources for information about fatal
tractor accidents. Among these are death certificates, medical
examiners' reports, newspaper accounts and traffic records. The
studies reviewed here used one source or a combination of sources
which were cross-checked to increase accuracy and completeness.

Studies dealing specifically with tractor fatalities on a
nationwide scale are very limited in number. The National Safety:
Council Farm and Statistics Departments (1967) collected data on
almost 800 tractor fatalities which occurred in 13 states between
1960 and 1965, A rate of 22 deaths per 100,000 tractors was
calculated, and over 1,000 deaths per year involving tractors in
the United States were estimated. Those aged 45 to 64 were the
most common victims of tractor fatalities with about one third of
the deaths. Those aged 15 to 44 had about one third of the total,
and the remaining one third was evenly split between those less

than 15 and those 65 and over.



About 97 per cent of the victims were male, and nine out of
ten died before medical attention was obtained. The most common
accident type was tractor overturn (58 per cent), followed by falls
(13 per cent), crushed other than run over (9 per cent), run over
(8 per cent), motor vehicle (6 per cent), power takeoff (3 per
cent), and other (3 per cent).

The National Safety Council still collects information from
a selection of states to gauge the national scope of the tractor
fatality problem (National Safety Council, 1987; p. 95). The
latest data from 1986 show that the estimated tractor fatality rate
has dropped to 9.3 per 100,000 tractors, yielding an estimated 400
annual tractor-related deaths on the farm nationwide. In 1986,
overturns remained the leading tractor accident type, accounting
for 44 per cent of tractor fatalities. Run overs represented 23
per cent, power takeoff injuries accounted for 6 per cent, and the
remainder were other types.

A study of canadian data from 1952 to 1966 showed that of
approximately 600 farm machinery fatalities, almost 80 per cent
involved tractors (Donaldson, 1968). Crushed chest was the most
common nature of injury followed by skull fracture. Together these
two injury types accounted for about two thirds of the deaths.

The remainder of the reviewed studies of tractor fatalities
involved data collection at the state level. The deaths were
usually identified by farm safety personnel within the state using
reports from police authorities, newspaper accounts, medical
examiners, vital statistics authorities or tabulations, or
information relayed directly through witnesses or family members.
Where statewide or national estimates were developed from these
data, estimates may be understated due to the possibility of
tractor fatalities not identified and reported using these methods.

Knapp (1961) identified 63 tractor fatalities in Iowa during
a l7-month period in 1860 and 1961. Over half were estimated to
have been preventable using simple overturn protection. The

remainder were associated with high speed auto impacts, other



violent forces, or medical conditions such 'as heart attacks.

Information on 212 tractor fatalities in Ohio during the years
1956 through 1960 was collected by McClure, Johnson, and Lamp
(1963). All types of overturns combined constituted 57 per cent
of the tractor deaths, with sideways overturns accounting for 39
per cent of the tractor fatality total, and backward overturns
accounting for 14 per cent. Other major accident categories were
thrown or fell from tractor (19 per cent) and highway collision (11
per cent). Distributions of deaths by month and hour of day were
similar to patterns of tractor usage.

Wide front end tractors had a significantly higher accident
rate than tricycle types based on the number of each type in use.
However, the researchers speculated that wide front end tractors
were operated more often on hillsides and sloping ground. Over
half the victims who were thrown or fell from the tractor were
under 16 years old, and less than one fifth of these were driving
the tractor. Accident rates were also calculated for various
ranges of tractor horsepower.

Tractor fatalities in Ohio were also the subjects of a study
by Stuckey (1969}. During the 12-year period féom 1956 through
1967, 459 fatal farm tractor accidents were identified. The deaths
were evenly split between tricycle and wide front end types, and
about 63 per cent were caused by overturns. Slightly over one
fifth occurred on the highway. By age of victim, 19 per cent were
under age 16 and 22 per cent were over ade 65. Weather was
indicated as a factor in the accident for 11 per cent of the cases,
and mechanical failure contributed to about 6 per cent.

Tractor deaths were included in a report on Iowa farm
fatalities during the 25-year period from 1947 to 1971 (Wardle &
Hull, 1975). The researchers identified 1,326 tractor-related
fatalities during the survey period, of which about 62 per cent
were caused by overturns. The next most common accident types were
driver or rider fell or jumped (9 per cent), run over other perscn

(7 per cent), collision with motor vehicle (6 per cent), and power



takeoff (5 per cent).‘ Although collision with motor wvehicle
represented a small portion of the accidents by type, about one
third of the accidents occurred on roads or highways.

Those under age 20 represented about 28 per cent of the
deaths, while those aged 65 and over had about 18 per cent of the
total. The researchers estimated that the number of tractors in
use increased 87 per cent during the 25-year period ending in 1971.

Of 40 farm machinery deaths identified in North Carolina
during 1974, 37 were associated with tractors (LeGarde & Hudson,
1975). Only one of the deaths was an extra rider; the remainder
were tractor drivers. More than two thirds of the deaths were from
overturns. The researchers concluded that alcohol played a large
part in the fatalities in the study. Of 22 adult victims tested,
9 were found to have a blood alcohol level of at least 0.10 per
cent, the legal presumption of driving under the influence when
operating a motor vehicle. _

Tractor deaths to male farm residents in Wisconsin during the
time period from 1961 through 1975 were reported by Karlson and
Noren (1879). Death rates on a population basis showed a steady
increase during the period. By age, death rates based on
population for the latest five-year period in the study were
highest- for older age groups, especially those aged 70 and over.
Overturns were associated with the greatest number of deaths, 45
per cent of the total for the years 1971 through 1975. Deaths
involving power takeoff devices increased over the survey period,
reaching 13 per cent of the total for the 1latest five-year
interval. Almost one third of the deaths occurred on public roads,
with overturns predominating for this location as well as on farms.

Althbugh the previous study reported increases in tractor
death rates on a population basis in Wisconsin before the 1970s,
later research in that state showed that fatal tractor accidents
per 100,000 farm workers declined by 50 per cent from 1970 through
1978 (Buckingham, 1981). Credited for this decline were the

introduction and purchase of tractors with rollover protective
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structures (ROPS), and safety education programs.

Research in Nebraska also reported the effectiveness of ROPS-
equipped tractors during the 1970s. Overturn fatalities in that
state were reduced from over 20 per year during the 1960s to an
average of less than 10 per year from 1974 to 1982 (Schnieder,
1983). Using data from fatal and nonfatal overturn accidents, the
author reported that prior to the introduction of ROPS,
approximately 40 per cent of all tractor overturn accidents
resulted in a fatality. Information from approximately 50 overturn
accidents involving tractors equipped with ROPS showed that no
fatalities occurred in those accidents. |

A study of tractor fatalities in Kansas from 1976 through 1980
(Tepsen, 1981) produced results that agreed with studies previously
cited. Over 100 fatalities were identified during the five-year
period. Overturns were the leading accident type with over one
half of the deaths, followed by run overs (29 per cent), and power
takeoff (8 per cent). More than one third of the deaths occurred
to those under age 14 or aged 65 and over. ‘

Tractor deaths in Georgia during the ll-year period from 1971
through 1981 were studied by Goodman, Smith, Sikes, Rogers, and
Mickey (1985). Of the 202 deaths, more than three fourths were
caused by overturns. Rates increased with age and averaged 23
deaths per 100,000 male farm residents overall. Rates for the 60
and older age group wWere about. double those for the next younger
age group. Crushed chest was the cause of death in over 80 per
cent of the cases.

Pugh (1984) continued the earlier research of Ohio tractor
fatalities and reported on 847 such deaths for the 27-year period
from 1956 through 1982. Tractors were assoclated with over half
the deaths of farmers on the farm. Only 18 per cent of the tractor
deaths occurred on the highway. Overturns were the major type
overall, and two thirds of these were sideways overturns.
Conditions which were often cited for overturn accidents were

driving too fast on a narrow road, turning too fast, hitting a
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rock, running into a ditch, crossing a slope or creek, getting
stuck in the mud, and hitching a chain too high.

A study of farm fatalities in Pennsylvania during 1980 through
1984 also confirmed the special hazards that tractors present for
the elderly (Murphy, 1985). Although tractors were associated with
over half of farm deaths for all ages combined, for those aged 65
and older they accounted for almost two thirds of the deaths.
Since about 70 per cent of tractor deaths for all ages combined
were from overturns, and another 10 per cent from falls, the author
stressed the value of ROPS and seat belts.

Studies of Fatal and Nonfatal Tractor Accidents

Data from tractor fatalities can be collected from death
certificates, medical examiners' reports, or newspaper accounts.
However, nonfatal injury information is more difficult to gather
and usually involves either surveying farmers or collecting data
from medical treatment facilities. Workers' compensation data is
another source ?f information about tractor accidents, but it was
not used in any of the studies reviewed. Two studies of hospital
data are summarized first, followed by those involving farm
surveys.

A study of 42 farm machinery injury cases hospitalized in
Saskatoon, Saskatchewan, during 1980 showed that tractors were most
frequently involved (Simpson, 1984). About 25 per cent of the
persons in the study were injured by the tractor itself, and
another 20 per cent were injured by the power takecff (PTO). For
tractor-related cases, fractures were the most common injury type.
For PTO cases, amputations were most common. The PTQO cases also
differed from other injuries by age of victim, with a median age
of 17 versus 33 for other accident types. Due to the more severe
nature of PTO injuries, median length of hospital stay for PTO
cases was 13.5 days compared to 6 for all farm machinery cases

combined.
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Of 375 patients admitted to one hospital in Wisconsin due to
farm injuries during a six-year period ending in 1983, tractors
were the second leading agency of accident after animals (Cogbill
& Busch, 1985). About 24 per cent of the injuries in the study
were associated with the tractor itself and another 8 per cent
resulted from PTO injuries. For the tractor-related injuries,
about 35 per cent were due to overturns, about 24 per cent by run
overs, 21 per cent from falls, with the remainder miscellaneous

types. The most common injuries, in order, were rib fractures,
pelvic fractures, pulmonary contusions, renal contusions,
pneumothorax, closed head injury, and facial fractures. The

average time between injury and treatment at the scene was 1 hour
and 40 minutes. Smith and Andrews (1986) discussed the types of
injuries most frequently associated with tractor overturns and the
need for specialized emergency care of those injuries in the field
and during transport for treatment.

Of the PTO injuries in the Wisconsin study, hand and arm
injuries were most common, with the mechanism of injury almost
always involving a piece of loose clothing being caught by the
poorly guarded shaft. About 21 per cent of the PTO injuries
resulted in severe long term disability compared to 10 per cent
overall.

Information gathered from surveys of farms forms the basis
for the remainder of the studies in this section. One early survey
of farm accidents in Pennsylvania investigated the relative safety
of tricycle type tractors and 4-wheeled, or wide front end types
(Pennsylvania Department of Public Instruction, 1957). Rates for
tricycle types were calculated to be 11.6 accidents per 1,000
tractors, about twice the rate for 4-wheeled types (5.9 per 1,000
tractors).

Jensen (1972) studied tractor accidents in Wisconsin using
the standardized farm survey techniques developed by the National
Safety Council and detailed bi-level reporting data generated from
that survey. Although tractors were not one of the most common

13



agencies of farm accidents in the survey, 47 were identified
including 16 involving tricycle tractors, 27 with wide front end,
and 4 other types or unclassified. Only a few of the tractors were
equipped with rollover protective frames and seat belts, which was
not surprising given the time period of the survey (1969 to 1970).
More than 75 per cent of the operators inveolved in tractor
accidents had over 5 years experience driving tractors. Three
extra riders were accident victims.

Detailed information on tractor accidents from the
standardized farm accident survey conducted in Iowa during 1981
was reported by Williams (1983). Size of farm and type of
agricultural operation were found to significantly affect the
presence or absence of tractor and agricultural machinery
accidents. Those farms of 200 acres or larger reported more
tractor and machinery accidents than expected, while smaller farms
reported fewer than expected. Beef and dairy farms were alsc
positively correlated with presence of tractor and farm machinery
accidents. The occurrence of tractor and farm machinery accidents
was not significantly associated with years of formal education of
the operator or completion of tractor and farm machinery safety
instruction programs.

The number of tractors equipped with ROPS was investigated by
researchers conducting a survey of Ohio farms in 1982 (Napier, Goe,
& Pugh, 1985). Of the tractors owned by survey respondents, 23.4
per cent were equipped with ROPS. This was an increase in ROPS
usage from an earlier 1977 Ohio study which showed usage at 12.5
per cent. Farming status was significantly related to ROPS usage,
with full-time farmers reporting 26.5 per cent of tractors as
equipped with ROPS and part-time farmers reporting only 15.0 per
cent. However, the researchers felt that differences in size of
farm and age of equipment for full-time versus part-time farmers
were more responsible for differences in ROPS usage than

characteristics of farming status itself.
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Nonfatal tractor injury information on a nationwide scale was
summarized in reports of the National Safety Council farm accident
survey data pooled from participating state surveys. General
descriptive data on tractor accidents were reported in the 8-state
and 10-state summaries (Hanford & Conrath, 1972; Conrath & Hanford,
1973). Researchers in the 10-state summary found that the most
common accident type for tractors was caught in or between objects,
with about 31 per cent of the total, followed by falls with 23 per
cent. Those aged less than 15 years were involved in 19 per cent
of the injuries, while those 65 and older accounted for only 5 per
cent of the total. Fractures were the most common injury type with
21 per cent of the cases, followed by sprains with 13 per cent.

Information from the detailed tractor bi-level reports in the
national pool of standardized farm surveys was summarized in two
reports (Hanford, Burke, Fletcher, Recht, Hoskin, & Miller, 1979;
Hanford, Burke, Fletcher, Hoskin, & Miller, 1982). The latter
summary represented data from 31 states, 28 of which provided
detailed bi-level reports on tractor injuries. It was reported
that tractors were involved in about 8 per cent of farm work
injuries. Due to the increase in usage of wide front axle
tractors, this tractor type accounted for nearly two thirds of the
injuries on the file, an increase from earlier studies.
Approximately 50 per cent of the tractors involved in accidents
were gasoline-powered.

While overturns were usually the most common accident type
cited in studies of tractor fatalities, for this file of fatal and
nonfatal cases from 31 states overturns were associated with only
12 per cent of the total. Falls were the most common specified
accident type with about 17 per cent. PTOs were involved in about
6 per cent of the cases, a decrease from earlier studies of this
data base.

Of the overturn cases, about 85 per cent were sideways and
approximately 70 per cent involved a roll of 180 degrees or less.

More than 70 per cent of the side overturn cases occurred on slopes
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exceeding a grade of 20 per cent, and about one in five involved
a ditch. About 6 per cent of the tractors involved in all
accidents were equipped with a ROPS frame, and an additional 7 per
cent were equipped with a cab with overturn protection.

Of the PTO-related accidents, the guard was reported to have
been removed in nearly 58 per cent and damaged in an additional 8
per cent. About 25 per cent indicated that the shield had not been
provided. For the tractors involved in all accidents, about 53 per
cent were reported as PTO-equipped.

A special class of surveys are those which collected
information on hours of exposure to the tractor as well as injuries
involving it. Using this information, accident rates based on
hours of exposure for tractors were compared with rates for other
types of farm or industrial work or with rates for other
agricultural machine types. Gadalla (1962) surveyed farmers in
Missouri during 1959 and 1960, who were asked to keep logs of
several 1items including the number of hours major items of
machinery were used on the farm. The study found that tractor
accidents occurred at a rate of 47.6 per million hours of exposure,
much lower than that for other farm machinery types. The next
highest rate was more than 3 times as high. Tractor rates were
consistently lower than all other machine types for each of five
regions of the state.

Tractor and farm machinery usage of Michigan and Ohio farmers
was studied in a 1971 survey (Doss & Pfister, 1972, 1974). Over
163 million hours of tractor use for the two states was projected
from survey data, with family labor responsible for about 87 per
cent of the total. For hired males, those under age 25 accounted
for about 37 per cent of the hours of use, versus only 19 per cent
for family males under age 25. Females accounted for only about
3 per cent of the tractor use.

Data by age of tractor showed that much of the exposure was
to older machines. Only 42 per cent of the use of tractors by

family labor was logged on tractors manufactured within 7 years of
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the survey period. About 60 per cent .of all tractor use was with
wide front end types, with narrow front end (tricycle) types
accounting for about 39 per cent. Crawler types represented about
1 per cent of tractor use.

Tractor accident rates per million hours use were estimated
as 8.4 in Michigan and 7.4 in Ohio. This was considerably lower
than the rate of 20 accidents per million work hours for all farm
work established by an earlier Michigan study (Hofmeister &
Pfister, 1968). In contrast, rates for other types of agricultural
machines (besides tractors) were found to be much higher than the
overall rate for farm work. In both Michigan and Ohio, accident
rates for tricycle type tractors were higher than those for wide
front end by a considerable margin. Accident frequency rates on
public roads were found to be four times higher than those for
average tractor work.

By age, those less than 15 years had the highest rates, 43.0
accidents per million hours in Michigan compared to 8.4 for aill
ages. Those aged 65 and over had a rate of 29.7, alsoc much higher
than average. Those aged 25 to 64 had lower than average rates.

Specific Tractor Accident Tvpes

A study of PTO accidents was undertaken by researchers in Iowa
by identifying 110 such cases during a 20-month period in that
state during the early 1960s (Knapp & Piercy, 1966; Knapp, 1968).
Injuries included those requiring medical treatment and any case
involving clothing entanglement regardless of whether an injury
resulted. O0f the 110 total cases, 100 1involved clothing
entanglements. These were analyzed further, with 44 occurring
while the equipment was stationary, 27 while semi-stationary
(equipment could be operated while stationary or moving), and 29
while nonstationary.

Of the 100 clothing entanglement cases, 21 occurred with all
shielding recommended by the manufacturer in place. In 12
accidents clothing became entangled in a PTO for which standard
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shielding was not available. The remaining 67 accidents formed
the largest group--those which occurred because one or all of the
manufacturer's available shields were missing. Of these, about
half of the occurrences were directly related to absence of the
tractor master shield, and half related to absence of inverted
trough or other shield for the PTO shaft.

The researchers noted that for most PTO-related injuries,
clothing usually became entangled on a protrusion from the PTO
shaft such as a bolt, cotter pin, spring-locaded pin, or other type
of pin. Of special concern was the frequency of involvement of the
spring-loaded pin commonly used to attach the PTO assembly to the
tractor. Type of clothing was found to be a very important factor
in PTO injuries, since the amount of yield in clothing directly
affected severity of injuries. During winter, when heavy clothing
was worn, researchers found that it was very difficult for victims
to maintain an upright position after entanglement. Victims were
thrown against equipment or around
the PTO shaft resulting in very severe injuries.

Over two thirds of the cases resulted in hospitalization, and
5 amputations were recorded. Lacerations and fractures were by far
the leading injury type, and severe abrasions and bruising were
also common. PTO accidents resulted in five fatalities in the
study, and it was apparent that medical attention for accident
victims was critical. The researchers estimated that several more
fatalities were avoided because another worker was present to
cbtain medical aid.

Since most PTO accidents require medical treatment, hospitals
provide a good source of data on these injuries. Histories of 49
patients with 117 different PTO-related injuries treated at Mayo
Clinic during a 15-year period from the late 1950s to the early
1970s were reviewed by McElfresh and Bryan (1973). About 70 per
cent of the accidents occurred during the fall and winter months

of October to February, and patient age ranged from 4 to 75.
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Of the injuries, the most common type was fractures (46 per
cent), followed by soft tissue lesions (33 per cent), and traumatic
amputations (9 per cent). More than half of the patients were
standing on the ground near the equipment when the injdry occurred.
About one fourth were mounting or dismounting the tractor. About
90 per cent of the accidents were caused by clothing entanglements.

The tractor master shield was not in place in 22 of 46
specified instances. 1In only 17 cases was all the shielding in
proper use. The most common point of entanglement was the spring-
loaded pin (28 per cent), followed by the shaft itself (21 per
cent), the universal Jjoint (11 per cent), and belts, wires, or
‘'chains (9 per cent).

Hospital data were also used in a study of PTO injury cases
in the Netherlands (Heeg, ten Duis, & Klasen, 1986). Over an 8-
year period, 14 such patients were treated at one hospital.
Fractures were the most common injury, with a total of 38 different
fractures for the 14 patients. As opposed to other studies which
cited winter clothing as a factor, over 70 per cent of the
accidents occurred during summer months. The PTO was fully
protected according to safety regulations in about half the cases.

Use of PTO master shields was investigated by Sell and Field
(1984). This shield is mounted on the tractor and protects the
tractor-PTC connection. During parts of 1983 and 1984, 578 late
model John Deere tractors in Indiana were examined to evaluate
usage of three different types of master shields--bolt-on, flip-
up, and gquick-attach types. In addition, 279 non-John Deere
tractors were inspected as a comparison. John Deere tractors were
chosen for the study so that all three types could be compared for
one manufacturer.

0f the tractors in the study, 62 per cent were manufactured
to use the quick-attach type master shield, 24 per cent were
manufactured with flip-up types, and 14 per cent had bolt-on types.
This distribution closely matched the distribution by master shield
type of all tractors manufactured from 1960 to 1983. 1In 51 per
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cent of the John Deere tractors surveyed, the master shield was
found to be removed. This percentage varied by shield type as
follows: flip-up type (11 per cent removed): bolt-on type (42 per
cent removed); quick-attach type (69 per cent removed).
Percentages for non-John Deere tractors followed a similar pattern,
with 55 per cent removal overall.

Researchers also surveyed used tractors on dealer lots and
found similar percentages of master shield removal. For tractors
on farms, master shield damage was found to be greater than
anticipated. Of the three types of shields, the authors found the
most favorable attitude regarding flip-up type shields.

Tractor overturns have also been the subject of several
specialized studies. Knapp (1968} reported on the frequency of
overturn accidents on highway locations. In a study of 77 highway
accidents involving tractor fatalities, it was estimated that three
fourths would not have occurred if the operator had had overturn
protection. In a separate analysis of 43 fatal and nonfatal
overturns to those under age 17, the highway was the most common
location, followed by field and farmstead. About half of the
overturns to this age group resulted in fatalities.

Various causes of overturns have been studied extensively at
the Scottish Institute of Agricultural Engineering (Hunter, 1981;
Oowen & Hunter, 1983). In one report of 560 overturn cases in
Scotland, England, and Wales during the eight-year period from 1968
to 1976, accidents were classified as tractor-related, driver-
related, or miscellaneocus. Tractor-related cases, which
represented the largest portion of the file (55 per cent), were
those in which the driver had taken the tractor beyond its safe
operating limits. Driver-related accidents represented 26 per cent
of the total and were defined as those in which the operator made
an error of judgement while the tractor was within safe operating
limits. Miscellaneous types, which included traffic accidents,

represented 19 per cent of the total.
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Since tractor-related cases were most numerous, these were
extracted for further analysis and subdivided into stability loss
cases and control loss cases. The leading cause of stability loss
accidents was excessive slope (17 per cent of all cases on file),
followed by excessive speed (10 per cent), and rough ground (6 per
cent). Control loss cases represented 22 per cent of the total.
Typical of control loss cases were those in which the tractor slid
out of control before overturning, so that the cause of the
accident was the loss of control at the start of the slide, not the
stability loss on overturning.

Roadway accidents involving tractors with cther vehicles have
also been the subject of several studies. Knapp and Hindman (1962)
performed several investigations of these types of accidents from
information gathered from witnesses, family members, police, or
analysis of state motor-vehicle accident records. In an analysis
of 268 tractor-motor-vehicle accidents in Iowa during 1958, the
researchers found that about 47 per cent occurred on straight
nonintersection locations. About 25 per cent were associated with
an intersection or driveway and about 19 per cent occurred on a
hill. In about 40 per cent of the cases, the tractor and motor
vehicle were traveling in the same direction. 1In about 20 per
cent, they were traveling in opposite directions, and the remaining
40 per cent were unspecified.

Detailed information on 48 tractor-motor-vehicle accidents
during the summer months of 1960 was obtained by the same
researchers via interviews with persons knowledgeable of such
accidents. The researchers estimated that about 30 per cent of
the accidents were related to improper driving judgement by the
tractor operator and an additional 23 per cent were other tractor-
related causes (width of equipment, mechanical failure, or lights).
About 38 per cent of the cases were autco-related, and the remaining
9 per cent were related to weather or roads. The most common
tractor-motor-vehicle accident scenario invelved contact with the

left rear tractor tire and subsequent overturn of the tractor.
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LeGarde (1975) studied over 1,800 accidents on public roads
in North Carolina during a 5-year period in the late 1960s and
early 1970s. The farm tractor was the item of farm machinery most
often involved. Over 60 per cent of the cases studied involved
accidents on straight level roads. Absent or defective headlights
or rear lights on tractors were the most commonly named vehicle
defect involved in accidents. The most common scenario (about 43
per cent of the cases) involved the tractor and other vehicle both
going in the same direction. The next most common (24 per cent)
involved the motor vehicle passing a left-turning tractor. Center
rear and left rear were the two most common points of contact for

the farm equipment involved in accidents.

Tractor Safety and Accident Prevention

Knapp (1961) first described the interaction of the man, the
machine and the environment in studying tractor accidents and the
necessity for interventions involving all three areas. Most
literature has suggested a combination of prevention efforts aimed
at making tractors themselves safer, making users more educated as
to safe practices, and making the environment more hazard-free.
ROPS and shielding of PTOs have already been discussed as efforts
to make the machines inherently safer.

Aherin, Schultz, and True (1981) discussed these and other
preventive measures. Among the measures directed at tractor
operators were that they should be physically and mentally fit,
use tractors for intended purposes, be familiar with the operator's
manual, and check the tractor before operating. The authors
suggested that all operators be specially trained when using front-
end lcaders or large four-wheel drive tractors with articulated
steering. Operators should use engine braking when going downhili
with heavy 1loads, should counterbalance loads by adding weights
when applicable, and should increase baseline stability by spacing

rear wheels as far apart as possible.
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Elwell, Brown, and Schnieder (1981) suggested that protective
devices for tractors should be simple and automatic, should
eliminate human error and be designed so that they cannot be
circumvented. Such devices would include those which render
machinery inoperable if safety devices are faulty or absent, and
shutoff devices. Shutoff devices would stop the engine when an
operator is thrown from the vehicle or when the tractor reaches
angles from which overturn is likely. The authors also called for
extension of safety legislation to cover the farmer and his family
as well as employees. Retrofitting of safety devices for older
tractors and OSHA-inspection for smaller farms were discussed but
the authors felt that inherent problems with these approaches made
them unlikely.

Hammond, Tyson, and Kay (1984) proposed emergency stop
mechanisms for tractors. This concept would allow shutoff of fuel
or air to an engine from various locations by applying tension on
a small continuous cable or "lifeline". The authors proposed that
the cable be accessible from various hazardous points of the
tractor or towed implement.

Sevart and Berry (1986) discussed engine stoppage devices that
detect presence of the operator and shut off the engine if no
operator is at the controls. Also discussed were associated
systems which involve power transmission disconnect instead of
engine shut-off. In a separate publication, these authors
discussed the development and implementation of interlocked PTO
master shields. These systems would require that the shield be in

place before the PTO can be utilized (Sevart & Berry, 1985).

| The need for a tractor stability indicator was discussed by
Murphy, Beppler, and Sommer (1985). This tractor-mounted
instrumentation would provide instantaneous cues to the operator
as to relative tractor stability. The proposed system would also
indicate in display form the reason for instability--a turn, hill
inclination, ground roughness, tractor speed, or a combination of

these factors. The surveillance system would be used primarily as

23



an aid to the tractor operator in learning safe tractor operation.

Other studies not specifically cited in this review because
they could not be located or because of similarities to other
research may nevertheless be valuable to the reader. Among the
various topigs of these studies are: human factors (Adams, Boyd,
& Buchele, 1975); stress (Field, 1980); stability (Bottoms, 1983;
Gilfillan, 1979); overturns (Owen, 1986; Schnieder & Baker, 1972):
and PTQOs (New Zealand Department of Labour, 1976; Sell, Campbell,
& Field, 1985; Tristram, 1969).
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Method

The survey design, data collection, and data processing
involved in the management and execution of the farm surveys was
described in detail in the procedures manual (National Safety
Council, 1979) and in Hoskin, Miller, Hanford, and Landes (1988a).
Important details concerning the tractor bi-level and related

issues are reviewed here.

The Survey

All data were collected by trained, volunteer interviewers in
face-to-face interviews with randomly selected farm or ranch
families in 35 state surveys.

The General Accident and Illness Report (F2) form (Figure 1)

was used to collect basic data about each person injured in an
accident and the circumstances surrounding the event. It was also
used to indicate which bi-level forms were to be used to obtain
additional detailed information on certain kinds of injury cases.

The Medical and Cost Information (F3) bi-level (Figure 2) was
used to acquire data on the health status of the injured person
before and after the accident and on the costs related to the
episode. - An F3 form was completed for 55 per cent of the work
injuries.

Most of the remaining bi-level forms used in the farm survey
were designed to identify the specific agent involved in the
accident and to determine any hazardous conditions or unsafe acts
that contributed to the accident.

The Agricultural Tractors (F4) bi-level (Figure 3) was used
to obtain data on the type, age, configuration, and use of the
tractor; the specific type of accident and location; if a rollover
accident, the amount of roll and the surface slope; and the
hazardous conditions or unsafe acts contributing to the accident.

Thirty-one states used the form and 304 forms were completed.
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The interviewers mailed all completed forms to the county
extension agent in charge of his or her territory. The agent
checked the forms to see that none was missing and that the forms
were complete and free of contradictory statements. He then sent
the forms to the project staff. The project staff re-checked and
re-edited the forms and returned them to the extension agent for
follow-up when necessary.

The project staff in each state was responsible for preparing
its own statewide summary report of the survey results. Sonme
states included an analysis of the tractor bi-level data and these
were discussed in the literature review section. When the state
had completed its work, the survey data were sent to the National

Safety Council in machine readable form.

Data Processing

At the Council, the survey data were further edited and then
combined with other states into pooled data files. A file was
maintained for the combined general accident/illness report (F2)
and medical and cost (F3) bi-level data.

Creating the general injury/illness file out of the F2 and F3
data required matching the two forms using the state, county,
interviewer, household, and accident numbers. This matching
process resulted in discarding a number of the F3 forms because
they could not be matched with F2's,

In addition to the general injury/illness file, a special work
injury file was created by extracting from the general file those
records for which the "work or leisure?" question had the "work"
response and the "injury or illness?" question had the "injury"
response. Of the 5,753 total cases in the general file, 4,105 were
work injuries (and 2,242 of these had matching F3's). This was the
data file used in the analysis of general farm work injuries
(Hoskin, Miller, Hanford & Landes, 1988a).

A matched bi-level file was also created for this analysis of
tractor-related work injuries. To build this file, the state,
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county, interviewer, househeld, and accident numbers on the F2/F3
records in the work injury file were matched with the corresponding
numbers on the F4 bi-level forms. When an exact match was found,
the two records were combined and written to the special file. The
combined records then contained all of the basic data from the
general accident/illness and medical/cost forms plus the
specialized, detailed data from the tractor bi-level form.

The matching process resulted in the loss of some otherwise
usable F2/F3 and F4 bi-level records when one half of the pair
could not be found. The work injury file contained 323 tractor-
related injuries and there were 304 tractor (F4) bi-levels, but
the matched file contained only 228 records.

Analysis Technigues
Multi-dimensional crosstabulations and treesearches were used

for most of the data analysis. 1In particular, all of the scenarios
were developed using these two techniques.

Treesearch is a computer program developed at the National
Safety Council (Hoskin & Miller, 1979). It is used to identify
frequencies that are statistically higher or lower than expected.
It does this by comparing the observed frequency distribution of
cases meeting selected criteria to the expected frequency based on
the distribution of all cases in the file. The expected value is
determined by applying the percentage distribution of all cases to
the total of cases that meet the criteria. An approximate 95 per
cent confidence interval of two standard deviations about the
expected value is calculated. (Each expected value 1is considered
to be an independent Poisson variate so that its standard deviation
is the square root of its mean or expected value.) If the actual
value is greater than the upper bound of the interval, then the
value is statistically greater than expected and is labeled "HI."
Similarly, if the actual value is less than the lower bound, the
value is statistically less than expected and the value is labeled
"1.0." The treesearch procedure is effective at identifying items
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of statistical significance only. The researcher must deternmine
if the item is of practical significance in the investigation.
Treesearch also does not construct scenarios which are most common,
only those which occur with a statistically greater than expected
frequency.

Table 1 shows a treesearch on the type of accident variable
for tricycle-style tractors. Based on the distribution of all
tractor-related injuries, about 5 side overturns, with a range of
0 to 9, would have been expected for tricycle-style tractors. Side
overturns occurred more frequently than expected for tricycle-style
tractors (10 out of 47) even though side overturns were not the
most common type of accident for this style of tractor. The
researcher may then examine another variable, such as unsafe act,
using the two criteria tricycle-style tractor and side overturn.
In this way he or she may follow one or more branches identified
by the "HI" and "LO" labels and so build a "tree."

Limitations

There are several factors that limit the interpretation or
generalizability of the results of these analyses. First is the
representativeness of the sample of farms. Each state sample was
selected to be representative of the state, but the states together
were not necessarily representative of the total United States.

Data quality is another 1limiting factor. Some of the
questions were not clearly worded or were misinterpreted by the
interviewers.

There were some problems with inconsistent responses. The
most obvious involved situations where the reported sex does not
agree with the family status, e.g., female sons or male wives.
These cases do not affect the outcome of the analysis, but there
are also less obvious cases that might affect the analysis.

The change in the content of the general injury/illness report
form in 1979 affects the interpretation of crosstabulations that
involve one variable that appears only on the original F2 versus
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another variable that appears on both the original and revised
Fa2's.

There is the problem mentioned before of matching bi-level
forms with the general injury/illness forms. If there is any
systematic bias in the rejection of unmatched forms, then that
could affect the representativeness of the cases on the matched
file.

The number of cases, while large to start with, diminished
rapidly as more criteria were added to the crosstabulation or
treesearch specifications. Generally, not more than three or four
criteria could be used. This limited the specificity of the
scenarios generated in the analyses.

The number of statistical tests performed in the treesearches
meant that a number of spurious associations were probably
identified. These were, for the most part, culled out and
discarded using the judgement of the investigators. Some may have
been missed, and some true associations may have been discarded.

The state surveys were performed over a period of more than
ten years during the 1970s and 1980s. New tractor models and new
farming methods introduced over that time may have influenced the
injury patterns. In particular, because the make and model of
tractors were not recorded, it was not possible to associate injury
patterns with particular tractors. This made it difficult to

recommend specific engineering countermeasures or interventions.

Definitions

Some of the important definitions used in the farm surveys are
restated here.

A farm is a place consisting of 10 or more acres of land and
selling $50 or more of agricultural products annually, or
consisting of 1less than 10 acres and selling $250 or more of
agricultural products annually.

A reportable accident is an occurrence that results in death,
an injury requiring professional medical care, or loss of one half
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day or more from usual activities (work, school, etc.) that
involves a person (a) living on a farm, regardless of where the
accident happened, (b) working on a farm when the injury happened,
or (c) visiting a farm when the injury happened.

Professional medical care is one or more contacts with a
physician either by telephone or in person. The service may be
given by the physician, a nurse, or by another person acting under
the physician's supervision.

The levels of severity of injury are defined as follows:
Slight injuries require no medical treatment except bandage,
antiseptic, etc. Severe injuries 1include broken bones, cuts
requiring medical care, sprained backs, etc. Permanent injuries
include any loss of full use of any body part, amputation, etc.
Fatal injuries are those that result in death during the survey

period.
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FIGURE 1

-
. i
™~

ACCIDENT AND ILINESS REFORT FORM Form No. N5C-F2(Rev.)

GENERAL 1-2
Accident/T1lness Report IDentification Number
-4 5-6 7-8 s=10 U
County No. Interviewer No. Household No. Accident/Illness No.(CIRCLE Event)
Date of event(Fill-in) Read instructions before filling out the

Name of person involveds form below.

. . l. Use a separate Report Form for each

(First name only) injury or sach illpess for each perscn

2+ Fill-in your County No. and Interviewver
No.. The Household No. is obtained from
the Household IDentification List.

Check bi-level report(s) used to complete | 3. Assign the Accident or Illmess number in

this report: L the order that each is investigated.

- - . 771 %. The ID Number assigned to this report is
ndrs ez 0 - to be used for identifying the bi-level
1zDFl+ stFS zo[:]na accident or illness report form also, if

~ they are required to complete the report
rs o sy 2 13 investigation.
w[JFé e[ Jr10 22 Jrs
1. Injured or 11l pversocn identity: 4.Time of Accident or Illmess:
1-a, Resideni Class 4<A. Month event occurred:
o, [Jusvand  ([Jooployec(fuli-tine) |zs 300 Jran. o Couy
[ Juite 7[Je=ployee(part-time) oz JFeb. e[ JAus.

i[Jsen o [_JVisitor o3[ Mar. o3[ Isept.
J[Jpaughter [ JGuest on[ Japril 1o[Joet.

s[Jotner, specify _ os[_JHay [ Jiov.

1-2. Azs N os[_JJune 12 pec.
24-28 (Fill-in)years 1 gDUn.known
2-C. Sex 4-B, Day accident or illmess occurred:
2 EIIDHale 1, D Sunday s DThursday
o[ JFemale 2[_JHonday ¢[JFriday
2. If this is an accident report, check +[ JTuesday 7[]Saturday
the number of perscns injured in this .
accident(check cne): .,Dviednesday SDUMOW
27,3 [Jone ~[JFour or more 4eC. Time(Check nearest time):
, Drwe T Doakeow AM. PM, . AM, P.M.

32-33,01[]1:00 ,,[7] T0o[] 7200 1]
s[Jraree ‘ 0f[J2:00 W] s[] 8:0 0[]

3. When injured or taken 111, individual

was doing(check ome): 02[]3:00 1s(] es[J 9:0 2.7
ol | Bkend iOoe a0
zDLei:gure(not work related) 0s(]5:00 7] 11200 23]
s Juaknoun 0s[16:00 (] iz[2:00. [
. - . 25[_]Unknown
. DATE EDITED '
Sheet 1 of & R ’ (Office use).
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FIGURE 1
{continued)

5. ¥Yas the Person:
;..llmlnjured .

2[JI11(1¢ 111, complete NSC-F10, also)
6. If injured, how serious?{Check one)*

3s,[]Slight(no medical treatment except
bandage, antiseptic, etc.)
2G3evere(broken benes, cuts requiring
treatment, sprained back, etc.)

3BPema.nent(a:ry loss of full use of
part of body--smputation, etc.)

..Df'atal
sDUnl-:nown

*Complete Supplemental Medical & Cost(F3)
Data Form when information is available,

7+« ¥hat was activity of wvictim when
accident/illpess occurred?

7-A. Type{Check one);: N

ve,1 [JBuilding maintenance & repair
2[JField work
3 DHouseuork

) aDMachinery maintenance & repair
H DRecreation
€ DRoutine chores
7DTreati.n.g livestock
aDYard work
o [Jother, specify
7-B, Action{Check one, if avplicable):

s7-39,01JClimbing o[ JRiding

o2[ |Driving o a[_JRunning
o 3s[_JJunping oo JSitting
ouDKnee].i.ng 1oDStandi_ng
os__JLifting 11 JWalking
0 sGLying down 2D0ther,

8. Who administered first aid?
1 JLDDoctor
2[ JFamily member
[ Ivurse
W[Jself-treatment
SDM'cre than one, specify
sDOther, specify

Sheet 2 of &

NSC-F2(Rev.)

9. Profecsional treatment by doctor:
b Dth required
;GOne time
,DTUO or more times

10. Type of injury{Check one):
(NCTE: If illmess report, skip to . 1l.)

‘io‘l-nrz,b,o [ JAmputation
: P ZD Asphyxiation
s 3B Bruise
[ uD Burn
o SD Cracked, fractured or broken bones
nsDCut or laceration
o7[_]Zye injury
03[ Jangled
o[ Pinched
1 uDPuncture
1 1DSprai.nl;.
1 zD’Hultipie , Bpecify

1 ;DOther, specify

11, What part of the body was involved?
us-hyolDA"ﬂ

0 ZDHack
o3[_JChest

[ uDEye

0 SDF‘inger
“DFoot

o 7[ JGenital
Q aDHand

P QDHead
10DLeg

1 |DNeck

12 DS houlder

1 ,DToe

1 iDTrunk

1s[JMultiple, specify

i 16[JOther, epecify

DATE EDITED

{(Office use) :
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FIGURE 1
(continued)

NSC=-F2(Rev.)

12. How did infury or illness cccur?{Check 1h. Scene of accident or illness:

response closely describing event):
vep 1[ Jcaught pert of body in object
o02[_JCaught part of body between objects
o:DCaught part of body under object
nuDStruck a.g;instﬂbr by cbject, etc.

os[_JStruck by falling object or material
95D5tmck by flying object or material
o7 JContact with sharp object(knife, etc.)

aaDForeign object or wmwaterial struck or
lodged in victim

‘naDFall, same level®

10[JFall, different level®
110?&11, unkaown

12[JContact with electrical current
HDContact Hlth fire or hot ob;ec"
quContact Hlth hot substance(steam. etc.
1SDContact with corrcsive or toxic iten

1s[_Jcontact with other barmful liquid
(fuel, paint, etc.)

;yDO\rerexertion(strﬂ:‘.n exhaustion)
13[_]Inhaling ges or vapoer
lsmkposure to or reaction from material

20[_JCther, specify

*If this is a factor and Item 7-B. in-
volved running, walking or clizbing,
complete Supplemental Form HNS5C-F9.

13. Where was person treated?
b?,lDCUﬂic
zDDoctor's office
3DHome
uDHospital, admitted
s[J4ospital, emergency
SDNo treatment
- 7DNore than one place, specify

Sheet 3 of 4

14-A, Weather conditions{time of event)
1, Temperature
"GJ"DOO or below
a[J° to 32°
,D33° to 50°
2. Precivpitation
49,1 DClea:r
ZDFog
3 D'Ice
« [Jrain

52 to 85°
s[]86° to 100°
6DClvm" 100°

5 DSnow

5 DTh:eatening

7[JOther,

specify

3. Wind
sr.o,ch:'a:L‘:'1
zDLight breeze
;DlO to 25 mph
14-B. General location:

«[]26 to b0 mph
5DOver 40 mph

[

9

1-520 1D331'n

azDBIBrnyard

o3[ Jorivevay

nuDFront/back yard/garden,
“DPam building, sther(not house)
os|_JField{cropland)

“D}{ighuay. state or federal
“DHouse

. oaDLand(pasture, range, woods)
nDLagoon. manure pit

::DPond, pool, str"eam, river
12{_JPublic place

1;DRcad, county or township
uDOther, specify

llt-C Surface condition:

sa,nDDry sDOily or greasy
zDIcy ,DSnow covered

- s[IMuady s [Jet

.‘DStrau, hay, sawdust, etc. covered

sDOther, specify

: DATE EDITED :
» (Office use)
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FIGURE 1
{(continued)

14, Scene of accident or illness{con't.)

NsC-F2(Rev.)

14. Scene of accident or illness(con't.):

14=D. Surface type;

Sep Dkapbalt
2[JBrick
3DConcrete
W[ IFloor covermg(carpet. vinyl, etc.)
5DHetal
sDSoil(clay. sand, etc.)
7DVegetation A
aDHood
9D0ther. specify
l4-E. Light conditions:

5 SHDArtificial 1ig‘ht, good
[ JArtificial light, poor
s[Jpaylight
uDDa.rk
SDDau'n or dusk
EBReduced due to dust, smoke or fog
14-F, Thing involved(check one):

S5~ 5701.Ag::.cultural machinery* (FS)
(except tractors)

o2[_Janimale (F€)
n:DAnother Derson
o+ ]Chemical® (F7)

] sDElectrical power
usDFirearn;s
ovDGas or vapor
oa[_JHand tool® {F&)
ueDHousehold items
10[ ]Power toal® (F8)
11B5ports
r2[]Tractor® (F4)

14=G, Approximate time victim was with
‘Thing involved" on day of accident
or illness mrior to event:

58,1[]0“8 hour or less
DZ to 4 hours
3D5 to 8 hours
DOver 8 hours

lb-H. Estimste experience with the
"Thing involved™:

$9-51, (Fill-in approx. no. days)

15. General Information:

15-A. Major type of egricultural operzation:

,sz-ns,MDBeef
~ oz[_|Corn
93[JCotton
QAGGrain
os[_JRice
os[_JSoybeans
| o3[_JSugar cane
s o_JTobacco
QgDBEEf & hogs
1o[_JFruit
11[JTruek erops
12[_]Dairy
13[]Seed Crops

1« JOther, specify
15-B, Acreage in agricultural operation:

15[ JHogs
1 ;,DPoultry

17DCorn & Beef
1e[Jcorn & Hogs
15DCDI’D & Soybeans
20[ JDairy & Hogs
21D5'heep

zzDNuts

g;DCut {flowers

24 JField flowers

2 SDNursery
NDGontainer Plants
2.7 DField Crops

‘LEb=59

70 DYES

(Fill-in actual acreage)

15-C. Do you produce £1,000 or more
cf aﬂr:.cultural vroducts annually?

ZDNO

16. Additional inferrmtion concerning the
accident or the cause of the illness
will be helpful--how event hapmpened,

L JTruek* (F14)
nDKeto. Bus, other vehicle

1 5D None

IBDPowered lawn &/or garden equiment'(rlz)

I
'
i
i
|
i

Also Snowmobile or other recreational equipment.

*1f jitem with ® is checked, complete
aprropriate Supplemental Form.

Sheet 4 of 4

s

S
[

:3i4— .

vigtim's action or movement, thing
involved, etc.
Check here [:]
ation on another gheet.

if you siifply inform-

DaTs EDITZD

(Office use)

<



FIGURE 2

SUPPLEMENTAL Form No. NSC-F3{Rev.)
ACCIDENT AND ILLWESS REPORT FORM 1=2

MEDICAL AND COST INFORMATION
Accident/Tllness Report IDentification Number

s -8 7-8 2-10
County No. Interviewer No., Household No, Accident/]llness No., (CIRCLE Event)

Read instructions before filling ocut the

form below.

1. Use Report ID Number from the General
Accident and Illness Report{NSC-F2-Rev,)

2. Completed form to be attached to Accident
and Illness report referred to above.

1. Health status of person involved 6. Number of days hired help was used to
(before injury or illness): replace injured or ill person:
) &;DGood 28-30 (Fill-in actual number)Days

i

zDUnder doctor's care
3D'I‘a.k:‘u:\g medication
nDIll on day of accident®

. 8. What was the health status of victin
s[JMentally handicapped following recovery irom injury or illpess?
GDPhysicaJ_ly handicapped

if 3,1 DGOOd
1D0ther. specify ZDHentally handicapped

7« Cost of revlacement labor:

31-25 § (F111-in actual cost)Dollars

’BDUnJmown s[_JPhysically handicapped

;:r: :ftg;é-;;g?l:;:oflmess Report v[Jother, specity

2. Total days lost from usual activities: 9., If handicaoped, were rehabilitation services
ek (F4ll-in a.ctua]l. number) Days I::;;zsagt};efore returning to gainful

3. gizili_;elslg:snital due to injury 37_,1DY35
15-17 __ (Fill-in actual number) Days 2 JNe

4. Medical ex:ﬁhse(doctor, medicine, ’Dumm’“

hospital, etc., including that paid .
by insurance)iccurred as & result of 10, If victim suffered loss of full use of

R - - part of the body, did they return to
this injury or illmess: . 1. - farming’
le-22% (Fill-in a&c¢tual amoupt | ! DY
of expenses)Dollars- ' 35,1 es
' 5. Total poperty damage(all parties ZBN‘:'.' to other occupation
involved)--injuries only: ;DNO. unable to work
21—27% (Fill-in actual amount ; +[JUnknown
of damage)Dollar : =~

‘

I [

T
R

o
DATE EDITED
(office use)
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FIGURE 3
©  BUPPLEMENTAL . ' Form No. NSC-Fi(Rev.,)
ACCTTERT REPORT FORM 1-2

AGRICULTURAL TRACTORS

ACCIDENT REPORT IDENTIFICATION NUMBER

I=u S=¢ T=8

9~-10

County No., Interviever No. Household No. Accident No.

Tractor Identification:
Make: Model:
Fuel type:

1 1,JVDGa.s 2[]Diesel s[Jrp

Read mstr-uctlous before fill:u:zg out the

form below.

1. Use Accident Report ID Number from the
General Accideat Report(Form No. NSC-F2)
freviously completed for this inau.ry. *

2. This form, whern completed, will be
attached to the report referred to above.

l. Type or tractor involved in accident:

12,1 D'I‘ri cycle
2[Jvide front axle, adj.
3E]Uide front axle, std,
uDHi-cmp
SDCravler
€ Dk—uheel—drive, articulated

2. Apuroximate age of tractor:

”’1D0ne year or less
zDB to 5 years
s[J6 to 10 years

JJ[Jover 10 years

3. Was tractor a st:ndard;productlon
mwodel at time of accident?

g’lees
zDNo
3[JUnknown
4, Indicate type of accident:

15=1 s,p;DCollision. from the side
ozDCollision. head=-on
[ :DCollisicn, rear
os JEquipment failure

[ sDFall
o ;.DFire

I 7D0verturn, backward
0 |D07enturn, sideways
09 DPTO

10 Dvnk.novn

! |Dother. specify

Sheet 1 of 2

5. Wheel spacing at time of .accident:
17,1 INarrov '
;DNoml or smid=petting
,Dwide or extended

6. Tractor use at time of accident:
(Note: If other machinery involved, complete
items 1 through 4 of Form NSG-F5, also.)

"-lg,olmFree:Lng mired equipment
ozDHmesting, tillage
naDHe:"ding cattle
os_JLoading, unloading
.nsDPu‘ked
es[JPlanting, sowing
ovDRumuay or coasting(w/out driver)
MGStationary(belt or PTO operating)
usDStuck
15[ JTraveling to or from field
nDOther( specify
:,zDUn.\mown
7+ 1f tractor over-turn, indicate degrees roll:
zu,1D90° . []360°
[ J180° s_Jover 360°
[J270°

8. Slove of purface at accident(Check only one):

21,110 to 10X
A §11 to 20% | s1ope Chart
[Ja to 308
J[J31 to 40X %
5DOVB!‘ W - 0 = lﬁ_
DATE EDITED
(Office use)
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FIGURE 3

{continued) .
R NSC~Fi(Rev.)
9. Check the condition that was the ° ’ 1l. Specific scene of accident:
initial ecause of the accident event:
[Jerossing a1 26-27,01[ |BarD
22-23,01 TOS5 8lo
0 1Ng pe “DBridge

0:| JPamaged PIC guard or shield

ng?aulty brakes ”D cattie shed
o'-GGoing down hill

osDGoing up the hill

osBGuard pot provided

) 7DGuard removed Nl
os[ _JHidden object--struck it

su[_]Corn or cotton field
o SD Driveway, lane

o sDFeedlot
2 7Dfira:'..n field

os[_Hay field

03] |Highway
os[ JHitched to axle L

O] .10 ] Pasture
”D:;f-‘mkdhél: or rougllutg:ound : “DShop or machine shed
11 ipped inteo open ditc 12D‘.-.’oods

12 DS].'lppery surface

Other speci ty
1 il L]
1 sDOther, specify

14[_]Unknown -
“D Unknown 12, Check each component on tractor at
10. Identify the act permitting the time of accident:
accidental injury: 28 DCab
2“‘25ﬂ1DDiS°beyEd traffic rules 29 DCab w/overturn protection & seat belt
o2 ]Priving too fast for conditions so [JDual wheels

”DFailed to disengage TTO

uuDPailed to sout-off tractor emgiue
before dismounting

11 DFenders
32 Di"lashing light(s)

o L I3 Front- wei
usDra:Lled to lock brakes or transmission . D ont-end weights

before dismounting 3¢ [JFront wheel drive

v ss[_|Failed to use protective equirpment 33 [[JFront wheel weignts

l,-,.DF‘ailed to engage clutch slowly 35 ‘DHead lights

”DFailed to wear safe persopal attire L) E dydraulic brakes

ogDHOI‘seplay ) DPower steering

NDJumped 19 DPI'O shield

nDLaCk of front or r:;ar weights :‘6' DProtective frame w/seat belt
uDHoving tractor w/loader bucket high 41 DReflectors

1s[JPermitted extra rider «2 [JRearview mirror(s)
1[JPermitted hitching to other than .43 [JRear wheel weights
1s[_JReaching(over, -uﬁder, into) Y ,f-H"V"DSafety starting switch
16(_]Smoking while refueling ~ s [[Jsmv emblem

:7DTu.rding at high speed ' 4§ DT&:L’L light(s)

18 _JOverloading ‘ v7 [[JTires filled w/liquid
';QDOther. specify : b3 D‘.r.’eather shield .
20[_JUnknown 13. Seat belt in use at time of accident:

49)1D2es zDNo .

Sheet 2 of 2 - DAT%??E?E)—
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TABLE 1
TREESEARCH ON TYPE OF ACCIDENT FOR
TRICYCLE-STYLE TRACTORS

| ALL | TRICYCLE-STYLE TRACTOR INJURIES
TYPE OF | TRACTOR | Expected | -28.D. | +28.D. |
ACCIDENT | INJURIES | OO | (x-245K3 | ¢(x+240 | Observed
Collision from side | & | o9 | -1.0 | 2.7 | 0
Collision, head-on | 3 | 06 | 1.0 | 2.2 | )
Collision, rear | & | 0.9 | -1.0 | 2.7 | 1
Equipment failure | 0 ] 2a | -0.8 | 5.1 | ]
Fall | 66 | 141 | 6.6 | 21.6 | 1%
Fire | & | 09 | -10 | 2.7 | 1
Overturn, backward | & | o9 | -1.0 | 2.7 | 0
Overturn, sideways | 2 | 47 | 04 | 9.0 | 10
PTO | 13 | 2.8 | -0.6 | 6.1 | 2
Unknown | 3 | 0.6 | -1.0 | 2.2 | 0
Other | 87 | 18.6 | 10.0 | 27.2 | 18
Total ! 220 | 1 | ! 47

Note: Eight tractor injuries were not classified by type of accident.
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Results

The bi-level reporting system utilized in the farm survey
permitted the creation of a separate file of detailed tractor
injury data. Combining the bi-level records with corresponding
general accident and illness reports resulted in the loss of
certain records for which no match was found and reduced this file
to 228 tractor-related work injury cases. This represents
information from 31 states and approximately 6 per cent of the
original 4,105 work injury cases in the farm survey file.

Of the 228 cases in the tractor work injury file, 76 per cent
were family members (Table 2). Family and hired males made up 94
per cent of the injury cases, with family males accounting for
about 70 per cent of all injuries. Female family members were
involved in about 6 per cent of the cases, and no tractor-related
injuries were reported for hired females. |

The distribution of injuries by age revealed that 64 per cent
of the injured persons were aged 25 to 64. About 21 per cent were
15 to 24, and about 6 per cent were 5 to 14 years old. When the
family and hired worker categories were compared, certain
differences became apparent. Although about 81 per cent of injured
hired workers were in the 15 to 44 age group, only 44 per cent of
injured family males were in the same age bracket. Conversely,
family males were more likely to be in the 5 to 14 and 45 and over
age groups than were their hired counterparts.

The distribution of injuries by type of agricultural operation
and size of operation is shown in Table 3. Grain farms experienced
the greatest percentage of tractor-related work injuries for all
operations (about 31 per cent). The "other" category, which
included a large variety of operations, accounted for the next
highest level with 28 per cent. Dairy, beef, and fruit farms
followed with considerably lower percentages of the total--about
19 per cent, 16 per cent, and 6 per cent, respectively.
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Farms of 200 to 499 acres in size accounted for about 37 per
cent of tractor injuries, almost twice the number of cases of any
other acreage dgroup. Operations of 500 to 999 acres experienced
the next highest percentage (20 per cent), and farms of 100 to 199
acres followed with about 17 per cent of the cases.

For all types of operations except fruit farms, the 200 to 499
acre group accounted for the largest number of injuries. For fruit
farms, those 1less than 50 acres had the greatest number of
injuries.

Table 4 lists the distribution of injuries by nature of injury
and part of body. Fractures were the most common injury type,
representing about 23 per cent of all injuries, Bruises and
sprains followed with 15 per cent each, and cuts accounted for
another 14 per cent. Feet were the most common body part injured
(15 per cent of the total), followed closely by legs and fingers
with about 14 per cent and 13 per cent, respectively.

The chest (ribs) was the most common part of body injured for
fractures, representing about 19 per cent of all fractures. The
head was injured most often for cuts, representing about 32 per
cent of all cuts. Legs were involved in about 19 per cent of the
cut injuries, and about 30 per cent of bruises. Foot injuries
accounted for about 36 per cent of sprains, 21 per cent of bruises,
and 17 per cent of fractures.

Table 5 lists the distribution of work injuries by tractor
type and severity of injury. Wide front axle tractors were the
most common type, and were involved in about two thirds of the
accidents. Adjustable wide front types accounted for about 43 per
cent of the total and standard, wide front types had about 25 per
cent. Tricycle tractors were associated with about 23 per cent of
the cases, The remaining types--four-wheel drive articulated,
crawler, and hi-crop--represented 4 per cent, 4 per cent, and 1 per
cent of the injury cases, respectively.

For all tractor types combined, about 24 per cent of the

injuries were described as slight and 69 per cent were reported as
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severe, Injuries led to permanent impairment in about 3 per cent
of the cases, while a fatality occurred in about 4 per cent of the
total (8 cases). Within each tractor category, the distribution
of injuries by severity followed a similar pattern.

Severity of injury was also examined as a function of accident
type (Table 6). Sideways overturns accounted for 50 per cent of
fatal injuries, while PTOs were associated with nearly 29 per cent
of permanent injuries. Falls, however, were associated with the
highest percentages of slight and severe injuries, with about 28
per cent and 32 per cent, respectively. For all severity
categories combined, most injuries were due to falls (29 per cent}
followed by sideways overturns (10 per cent), PTOs (6 per cent),
and equipment failure (4 per cent).

Accident type was further examined in relation to tractor type
(Table 7). For each tractor type, falls accounted for the highest
percentage of specified injuries. Overturns were associated with
the next highest percentages of injuries for tricycle tractors (20
per cent), however, overturns accounted for a much smaller
percentage of injuries for wide front axle tractors. For
adjustable wide front axle types, overturns accounted for about 12
per cent of the cases, and for standard wide front types only about
5 per cent. PTOs were involved in about 8 per cent of adjustable
wide front axle injuries and about 5 per cent of standard wide
front axle cases. Rear end collisions accounted for about 4 per
cent of standard wide front axle tractor accidents. Equipment
failure was reported in about 7 per cent of standard wide front
axle accidents.

Using information not shown in the tables, several patterns
emerged when type of accident was examined against initiating
conditions (those circumstances that were reported as the initial
cause of the accident event). For example, 45 per cent of sideways
overturns occurred while the tractor was crossing a slope,
traveling downhill, or when it slipped into an open ditch. Of the

PTO-related injuries, removal of the guard was associated with 54
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per cent of the cases. In 23 per cent of the PTO cases, it was
reported that no quard was provided. A slippery surface was
reported as initiating 39 per cent of the falls-related
accidents.

Table 8 shows a distribution of injuries by use of the tractor
and location of accident. 1In the greatest number of cases (about
32 per cent), the tractor was parked at the time of injury.
Traveling to and from the field was assocciated with 10 per cent of
the total, harvesting and tillage with another 10 per cent, and
loading or unloading operations with 8 per cent. Pastures and
fields of all types were the location of about one third of the
injuries. ©Shops were associated with about 12 per cent of the
total, and driveways had about 10 per cent.

For parked tractors, nearly 30 per cent of the injuries
occurred in the shop and 15 per cent in the driveway. The greatest
nunber of accidents during travel to and from the field occurred
on highways (30 per cent), while another 26 per cent took place in
pastures. Grain fields were the scene of the greatest number of
planting and sowing accidents.

Certain other tractor-related variables not shown in the
tables were examined. In a number of cases, particular acts of the.
operator were identified as permitting the accidental injury.
Among these were jumped (reported in about 9 per cent of the
cases), reaching over, under, or into (6 per cent), driving too
fast for conditions (4 per cent), failure to disengage PTC (4 per
cent), and failure to 1lock brakes or transmission before
dismounting (4 per cent). A more complete list of operator acts
can be found in the Appendix under variable number 54.

Cverturns represented about 12 per cent of all tractor
accidents. Most were characterized by either a 90 degree roll (30
per cent) or a 180 degree roll (37 per cént), with 360 degree rolls
accounting for 13 per cent of all rollovers. The slope of the
ground was estimated at 11 degrees or more in about 88 per cent of

all tractor overturn cases. More specifically, slopes of 11 to 20
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degrees were associated with 15 per cent of rollovers, 21 to 30
degrees with 19 per cent, ahd 31 to 40 degrees with 23 per cent..
Slopes of greater than 40 degrees accounted for about 30 per cent
of all rollover accidents.

The number of days experience with the tractor prior to the
accident was also evaluated. An operator with less than 1 day of
experience was involved in 36 per cent of the injury cases. Those
with 1 to 7 days experience were involved in 9 per cent, while 8
to 181 days experience was associated with 23 per cent of the
cases, Individuals with more than 181 days of experience were
involved in 32 per cent of the accidents.

Exposure refers to the amount of time spent with the tractor
on the day of the accident. Exposure of one hour or less was
reported in 52 per cent of the injury cases, 24 per cent occurred
after 2 to 4 hours, and 18 per cent followed 5 to 8 hours of
exposure. Over 8 hours of eXposure was associated with 5 per cent
of the tractor injuries.

Many different variables were examined as they related to the
tractor itself. For example, the age of the tractor was reported
to be 5 years or less in about 39 per cent of the incidents.
Tractors 6 to 10 years old were involved in another 28 per cent of
the cases, while those older than 10 years were associated with 33
per cent.

Environmental conditions did not appear to play an important
role in the occurrence of tractor-related work injuries. In fact,
most injuries occurred under what would be considered optimal
environmental conditions. For example, outside temperatures were
reported to be between 51° F and 85" F in 57 per cent of the
specified cases. Only about 11 per cent occurred at temperatures
below freezing, and slightly more than 15 per cent occurred at
temperatures greater than g5? F. The weather was described as
clear in nearly 84 per cent of the cases, and rainy conditions were

reported in only 7 per cent of the accidents.
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Wind was also not an important factor, as only 5 per cent of
the cases reported winds in excess of 9 mph. Light conditions were
described as "daylight" in 90 per cent of the cases and as dawn or
dusk in another 6 per cent.

Survey data were also available in slightly over half the
cases regarding the consequences of tractor injuries in terms of
medical treatment, lost workdays and costs. In the majority of
reported cases, professional medical advice or treatment was
sought. A single contact with a physician or nurse was reported
in about 20 per cent of the specified cases, while 70 per cent
required mere than one contact. The remaining 10 per cent of the
injury cases required no treatment or were treated at home. Abocut
38 per cent of all injuries were treated at a doctor's office,
while 31 per cent were treated in hospital emergency rooms. The
injured person was admitted to the hospital in about 15 per cent
of the incidents.

Most injuries, 55 per cent of the total, involved seven or
fewer lost workdays. More than 19 per cent of the injuries
resulted in lost time lasting one to three months. ©Of the cases
classified, 7 per cent reported a physical handicap after recovery
from injuries.

Cost information from the survey 1is of limited usefulness
because it was collected over a time period of many years, and does
not reflect changing costs, inflation, and so forth. Nonetheless
certain general aspects of the data may be helpful. For instance,
in about 80 per cent of the specified cases, there was no
expenditure for replacement labor. Likewise, there were no
property damage costs associated with approximately 84 per cent of
the cases. Medical costs were reported at less than $500 for about
82 per cent of all classified cases, but greater than $1,000 in
about 12 per cent of the injury incidents.
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TABLE 2
TRACTOR-RELATED WORK INJURIES
BY AGE, SEX AND FAMILY STATUS

FAMILY MEMBERS HIRED HELP ALL

AGE Male Female Male Female PERSONS
5-14 5.6 14.3 1.9 - 5.5
15-24 13.8 28.6 40.7 - 21.3
25=-44 30.0 21.4 40.7 - 31.5
45-64 40.0 35.7 11.1 - 32.9
65+ 10.6 0.0 5.6 - 8.8
Total 100.0% 100.0% 100.0% - 100.0%
All Ages 70.2 6.1 23.7 * 100.0%

*There were no reported tractor-related work injuries

females.
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TABLE 3
TRACTOR-RELATED WORK INJURIES
BY ACREAGE AND AGRICULTURAL OPERATION

AGRICULTURAL OPERATION ALL
ACREAGE Beef Dairy| Grain| Fruit! Other | OPERATIONS

1-49 13.5 0.0 2.9 38.4 10.9 8.4
50-99 5.4 9.1 1.4 0.0 3.1 4.5
100-199 21.6 27.3 11.4 15.4 15.6 17.3
200-499 35.2 52.3 40.0 30.8 28.2 37.4
500-999 16.2 9.1 22.9 15.4 25.0 19.6
1,000+ 8.1 2.2 21.4 ¢.0 17.2 12.8

Total 100.0%1100.0%|100.0%1100.0%[100.0% 100.0%

All Inijuries 16,2 19.3 30.7 5.7 28.1 100.0%
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TABLE 4
TRACTOR-RELATED WORK INJURIES
BY NATURE OF INJURY AND PART OF BODY

| NATURE OF INJURY [

PART OF | | | ] | | | [ | aLL
BODY |Amputation|Bruise| Burn |Fracture] Cut |Sprain|Multiple| other|INJURIES
Arm | 0.0 | 8.8 [1.3] 9.6 | 3.2] 0.0| 43 | 00| 4.8
Back | 0.0 | 88| 00| 3.9 | 0.0]182] 0.0 |11.6] 7.0
Chest | 0.0 | 59| 00] 19.2 | 0.0] 0,0] 0.0 | 2.3] 5.7
Eye | ©6.0 | 0.0 [14.3] 0.0 | 3.2) 0.0] 0.0 |18.6] 4.4
Finger | 60.0 | 5.9| 0.0 11.5 | 22.6 | 6.1 | 8.7 | 16.3| 12.7
Foot | 20,0 |20.6| 0.0 17.3 | 9.7 | 36.3] 0.0 | 4.7 | 14.9
Hand | 0.0 | 2.9 |1%.3| 7.7 | 9.7 0.0| 4.3 | 4.7 5.3
Head | 0.0 | 00| 0.0 1.9 [323] 0.0| 4.3 | 47| 6.1
Leg | 20.0 | 29.5 | 14.3 | 7.7 | 19.3 | 9.1 | 13.1 | 11.6 | 14.5
Shoutder | 0.0 | 5.9 0.0 5.8 | 0.0 91| 0.0 | 0.0 | 3.5
Multiple | 0.0 | 2.9 |28.5| 1.9 | 0.0 0.0 56.6 | 2.3| 7.9
Other | 0.0 | 8.8 |143| 13.5 | 0.0 |21.2| &7 |23.2] 13.2
Total | 100.0% |100.0%|100.0%| 100.0% |100.0%]100.0%| 100.0% |100.0%] 100.0%
ALL Injuries| 2.2 | 14.9 | 3.1 | 22.8 | 13.6 ] 14.5 | 10.1 | 18.8 ] 100.0%
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TABLE 5
TRACTOR-RELATED WORK INJURIES
BY TYPE OF TRACTOR AND SEVERITY

TRACTOR TYPE |

|
| |Adjustable| Standard | ] | 4-Wheel | ALL
| |Wide Front|Wide Front] ] | Drive, [TRACTOR
SEVERITY |Tricycle] Axle ] Axle ]Hi-Crop|Crawler|Articulated| TYPES
slight | 17.3 | 18.6 | 36.2 | 33.3| 2.2 | 22.2 |23.7
Severe | 75.0 | 70.1 | S8.7 | 66.7 | 66.7| 66.7 | ¢68.8
Permanent | 3.9 | 4.1 | 1.7 | 0.0] 0.0] 0.0 | 3.1
Fatal | 1 | 51 | 17 | 00 11| 0.0 | 3.5
Unknoun | 19 | 21 | 17 | 00] 00] 1.1 | 0.9
Total | 100.0% | 100.0% | 100.0¥% | 100.0%] 100.0%] 100.0% |100.0%
All Injuries | 22.7 | 42.7 ] 25.3 l 1.3 ] 4.0 | 4.0 |100.0%
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TABLE 6

TRACTOR-RELATED WORK INJURIES

BY SEVERITY AND TYPE OF ACCIDENT

ACCIDENT SEVERITY ALL
TYPE Slight Severe |[Permanent| Fatal Unknown ! INJURIES

Collision

from side 1.9 1.9 0.0 0.0 0.0 1.8
Collision,

head—-on 1.9 0.0 14.3 12.5 0.0 1.3
Collision,

rear 3.7 0.6 0.0 12.5 0.0 1.8
Equipment

failure 3.7 5.1 0.0 0.0 0.0 4.3
Fall 27.7 31.9 0.0 0.0 50.0 28.9
Fire 1.9 1.9 0.0 0.0 0.0 1.8
COverturn,

backward 0.0 1.9 0.0 12.5 0.0 1.8
Overturn,

sideways 7.4 8.3 14.3 50.0 0.0 9.6
PTO 3.7 5.7 28.6 0.0 0.0 5.7
Other,

unknown 48.1 42.7 42.8 12.5 50.0 43.0
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
All Tvypes 23.7 68.8 3.1 3.5 0.9 100.0%
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TRACTOR-RELATED WORK INJURIES
BY TRACTOR TYPE AND ACCIDENT TYPE

TABLE 7

TRACTOR TYPE

|
! |Adjustable| Standard | | | 4-Wheel | ALL
ACCIDENT | |Wide Front|Wide Front| | | Drive, |TRACTOR
TYPE [Tricycle] Axle | Axle |Hi-Crop|Crawler|Articulated| TYPES
tollision | | | | | | |
from side] 0.0 | 4.1 | 0.0 | 0.0 | | 0.0 | 1.8
Collision, | ] | | | | |
head-on | 0.0 | 3.1 | 00 | 0.0 | | o0 | 1.3
Collision, | | | | | | |
resr | 1.9 | 1.0 | 35 | 0.0 | | 00 | 1.8
Equipment | | | | | | |
failure | 1.9 | 4.1 | 6.9 | 0.0 | | 6.0 | 4.3
Fall | 26.9 | 25.8 | 3.0 |33.3 | | 446 | 28.9
Fire | 1.9 ] 00 | 3.5 | 0.0 | [ 00 | 1.8
Overturn, | | ! [ [ [ |
bockward | 0.0 | 3.1 | 1.7 | 0.0 | | o0 | 1.8
Overturn, | | [ | [ [ |
sideways | 19.2 | 9.3 | 3.5 | 0.0 | | 0.0 | 9.6
PTO | 39| 83 | 51 | 0.0 | | 60 | 5.7
Other, | | [ | | | |
unknown | 44.3 | 41.2 | 44.8 | 66.7 | 22.2 | 55.6 | 43.0
Total | 100,0% | 100.0% | 100,0% |100.0% |100.0% | 100.0%  |100.0%
AW Types | 22.7 | 42.7 | 253 | 1.3 | { 4.0 |100.0%

50



- TABLE 8
TRACTOR-RELATED WORK INJURIES
BY USE OF TRACTOR AND SPECIFIC LOCATION

TRACTOR USE
Runaway, Stationary |Traveling
SPECIFIC |Harvesting,| Loading, Planting, | Coasting |(Belt or PT0|To or From| Other, ALL
LOCATICON Tillage |Unloading|Park Sowing [(Mo Driver)| Dperating) Field Unknown |INJURIES
Barn 0.0 11.1 5.5 0.0 0.0 0.0 0.0 7.5 4.8
Corn, cotton
field 21.7 5.5 1.4 0.0 0.0 0.0 0.0 3.0 3.9
Driveway 4.4 5.5 15.3 11.1 0.0 %.1 13.1 7.5 10.1
Feedlot 0.0 1.1 5.5 0.0 0.0 9.1 0.0 7.5 5.3
Grain field 21.7 5.6 11.1 44.5 20.0 @.1 0.0 11.9 12.3
Hay field 26.1 5.6 2.8 0.0 60.0 0.0 8.7 8.9 8.8
Highway 0.0 5.6 0.0 0.0 0.0 0.0 30.4 3.0 4.4
Pasture 0.0 5.6 1.4 111 0.0 9.1 26.1 16.4 9.2
Shop 4.4 0.0 29.2 22.2 0.0 9.1 0.0 4.5 12.3
Other,
unknown 21.7 46.4 27.8 111 20,0 54.5 21.7 29.8 28.9
Total 100.0% 100.0% [(100.0%] 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%
All Locations 10.1 7.9 31.6 3.9 2.2 4.8 10.1 29.4 100.0%
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Work Injury Scenarios

Based on Crosstabulations

Scenarios were developed by first running a 3-way
crosstabulation of nature of injury by part of body by type of
accident; second, identifying the cells or cell combinations with
the largest frequencies and running a crosstabulation of activity
versus agency of accident for each; and third, identifying the most
frequent combinations of activity and agency for the given type of
accident/nature of injury/part of body combinations. The scenarios
are given in the following general format:
I. Type of Accident (N,}

A. Resulting in [nature of injury] to the [part of body]

(N,) while performing [activity] involving [agency of
accident] (N;).
B. Resulting in [nature of injury] to the [part of body]
(N,)
1. while performing [activity] involving [agency of
accident] (Ng).
2. while performing [activity] invelving [agency of
accident} (N;).
N,
N, are the number of cases of the accident type/nature of

is the total number of cases of the accident type; N, and

injury/part of body combination; and N;, N;, and N, are the number
of cases of the accident type/nature of injury/part of
body/activity/agency of accident combination.

Reading I-A, I-B-1, and I-B-2 gives complete statements of
three accident scenarios. If there are no cells or cell
combinations in a particular crosstabulation that indicate a
pattern, then that 1is stated in the scenaric and the largest
marginal frequencies may be identified instead.

The accident types and combinations of characteristics within

each type are listed in descending order of frequency.
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I. Struck By or Against Object (41)

A. Resulting in bruise or fracture (22) with no dominant
part of body
1. while performing field work involving tractor (13).
2. while performing machinery maintenance involving

tractor (4).

B. Resulting in cut to head (5) while performing field
work, chores, or machinery maintenance involving
tractor (4). [Three of these four cases involved
overturns: one while freeing, one while harvesting, and

one while herding.]

ITI. Fall, Different Level (41)

A. Resulting in fracture or sprain to foot (10) while
performing field work involving tractor (4).
[Nine of the 10 cases occurred while tractor was parked
or stationary.]
B. Resulting in fracture to chest (5)
1. while performing field work or chores involving
tractor (3).
2. While performing machinery maintenance involving
tractor (2}.

[All five cases occurred while tractor was parked.]

III. Caught Between Objects (35)

A. Resulting in amputation, cut, fracture, mangle, or
pinch to finger (12) while performing field work or
chores (8) involving tractor.

IV. Caught Under Obiject (27)
A. Resulting in fracture or mangle to leg (4) while

harvesting, herding, or traveling (3) involving

tractor. [Two of the three cases involved side
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overturns].

V. cCaught In Object (19}

A. Injury to finger or hand (10) involving field work or

chores (8).

B. Injury to foot or leg (6) with no dominant pattern of
activity.
(Four of the six involved the PTO. All were while
parked or stationary.]

Based on Treesearches

Two approaches were used to identify additional injury
scenarios for tractor-related injuries. The first approach was to
start with the wvarious types of tractors; the second involved
starting with the age of the injured person. These approaches were
used on the assumption that intervention programs would be targeted
for specific types of tractors or for specific age groups of
operators. Other treesearch approaches may be appropriate for
other intervention targets.

For each type of tractor, nine variables were examined in the
first round of treesearches: age, sex, employment status,
activity, action, general type of accident, tractor-specific type
of accident, tractor use, and specific location. Seven HI's were
identified on the first round of treesearches by type of tractor
(Figure 4). Six of the seven involved fewer than ten cases.

Because side overturns involving tricycle tractors had ten
cases, it was run against 13 more variables: age, sex, employment
status, use, roll, slope, initial cause, unsafe act, specific
location, cab, cab with ROPS, ROPS, and seat belt in use. An
additional HI was found on one of the variables--pasture as a
specific location was involved in four cases. The two HI's did not
suggest a scenarioc and there were too few cases left to perform

additional treesearches.
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For each age group, eight variables were examined in the first
round: activity, action, general type of accident, tractor-
specific type of accident, tractor use, unsafe act, exposure, and
experience. If at least ten cases were involved in an item
identified as having higher than expected frequency, then
additional treesearches were done to identify additional
characteristics of the event. Six HI's were identified on the
first round of treesearches by age of victim (Figure 5). Four of
the six did not involve enough cases for follow up.

Following up on the 18 cases involving 15-24 yeaf olds
driving, we found HI's on two additional variables--side overturns,
and "too fast." This suggests a scenario of young persons driving
too fast resulting in side overturns.

Following up on the 10 case involving the elderly with 2-4
hours of exposure resulted in another HI on pasture. Three of the
five cases in the pasture involved falling and two involved side
overturns. No clear scenarios emerged from these findings and
there were not enough cases left for further probing.
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FIGURE 4

SUMMARY OF RESULTS OF TREESEARCHES
BY TYPE OF TRACTOR

HI's
Type of Tractor Variable Option N
4-wheel drive employee status full time employee 6
wide standard action sitting 5
tricycle action kneeling 3
tricycle accident type side overturn 10
crawler use harvesting 3
cravwler location grain field 5
crawler age 25-44 years 6
FIGURE 5
SUMMARY OF RESULTS OF TREESEARCHES
BY AGE OF VICTIM
Hi's

Age of Victim Variable Option N
5-14 years action riding 6
15-24 years action driving 18
15-24 years accident type side collision 3
15-24 years accident type back overturn 3
65 or more years unsafe act reaching 4
65 Oor more years exposure 2-4 hours 10
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Interventions

Interventions aimed at reducing the number or severity of
tractor-related injuries can be classified in a variety of ways.
By the target of the intervention, they center on the tractor
operator, the tractor itself, or the environment in which the
tractor operates. By method, interventions can utilize educational
techniques, engineering techniques, or enforcement techniques.

Education is the responsibility of the safety educator. He
or she can assist farmers and their families in .understanding how
to deal with work-related hazards around the farm and ranch by
recognizing and eliminating them. Educational techniques are aimed
at the tractor operator or his family but the safety information
that is conveyed may relate to the tractor itself, the operator,
or the environment in which the tractor operates.

Enforcement techniques often involve the machine by requiring
manufacturers to provide certain safety equipment or design
machines according to safety standards. The farmer and his
operations may also be subject to enforcement through workplace
safety legislation, but historically the small farmer has been
unaffected by interventions of this type. Enforcement or
regulation is a phase of agricultural accident prevention that is
not well accepted by the agricultural population. However, many
voluntary standards and recommendations for agricultural
regulations are supported and complied with by the agricultural
industry.

Engineering interventions almost always involve the tractor
itself--improving its design or implementing safety equipment.
They often relate to the operator as well, however, improving his
abilify to operate the machinery in a safe capacity.

With this in mind, the following represents an inventory of
possible countermeasures for the various tractor-related work
injuries discussed in this report. Most of the countermeasures

listed consist of operating procedures that can be utilized by the
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farmer himself. As such they fall into the realm of education or
enforcement countermeasures. Engineering countermeasures in the
form of design changes can also be utilized by the farmer in many
instances, but most must be implemented by equipment manufacturers.

The listing is arranged by accident type. Listed first are
those accident types identified by the scenarios in the previous
section as being most common. Within each accident type,
countermeasures are given for the most common activities or

agencies of accident identified by the scenarios.

Struck By or Against Object
Being struck by or against the tractor while doing field work

or chores can occur when the tractor overturns injuring the
operator, when the victim falls from the operating platform, or
when a nonoperator is struck by a tractor.

To avoid being struck by or against the tractor due to an
overturn, tractors should be equipped with rollover protective
structures (ROPS5) and seat belts should be worn. ROPS provide

operators with a zone of safety should an overturn occur. To
prevent overturns from occurring, several engineering
countermeasures have been mentioned previously. These include

stability indicators for the operators and shutoff devices that
stop the engine when the tractor reaches angles from which overturn
is likely. There have been many improvements in tractor design
intended to make tractors inherently more stable, and continued
emphasis in this area is needed. Tractor tipping hazards can also
be reduced by spreading the rear wheels as far as possible,
operating tractors at safe speeds, and taking special care around
steep ground, ditches, or when making turns. Operators should wear
a bump cap to assure adequate head protection.

To avoid being struck by or against the tractor due to
falling, the operator's platform should be kept free of mud or
other slippery materials. Tractors should be built with slip-

resistant surfaces on the platform and with ladders or steps with
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handhelds for mounting and dismounting. Perscnal protective
devices such as hard hats or bump caps, gloves, and safety shoes
will reduce the severity or number of these injuries.
Countermeasures for accidents involving the striking of
nonoperators by moving tractors include the use of machinery for
intended purposes and always keeping children away from tractors
and other equipment. Tractors must be operated at safe speeds for
conditions by operators who are physically and mentally fit.
Interventions for being struck by or against a tractor during
machinery maintenance include lowering all hydraulic or
mechanical equipment before leaving the tractor platform. PTOs or
other equipment should be disengaged before leaving the platform.
All servicing of equipment, such as oiling, greasing, or adjusting
should be performed before starting the tractor, not while it is
running. Engineering countermeasures could also be implemented
such as engine stoppage devices that detect the presence of an
operator and shut off the engine when no operator is at the
caontrols. Personal protective equipment should be worn such as

hard hats or bump caps.

Fall, Different Level

To avoid different level falls involving the tractor while
doing field work, chores, or machinery maintenance, operators
should wear skid-resistant footwear and keep all working surfaces
(tractor platform, pedals, and steps) free of dirt, trash, grease
and all foreign material. The operator should be alert, mounting
and dismounting the tractor with care.

Platforms and steps should be constructed of slip-resistant
surfaces and in such a way that reduces or eliminates the
accumulation of foreign material. Ladders or steps with handholds

should be provided.

Caught Between Objects
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Countermeasures for being caught between objects while doing
field work or chores involving the tractor include lowering all
equipment before leaving the platform and disengaging PTOs and
other equipment befcore dismounting. When hitching or unhitching
equipment, the operator or his assistant should always stand on
the side of the hitch, not straddling it. Hands should be kept
clear of pinch points and protective gloves should be worn.

Wheels should be blocked before hitching teo prevent imple-
ment movement. If an operator is assisted, the operator should
make certain the assistant is in view at all times. If an
operator dismounts to hitch an implement, he should shift the

transmission to neutral and lock the brakes before dismounting.

Caught Under Obiject

Interventions aimed at injuries caused by being caught under
a tractor while harvesting, herding, or traveling, center around
the prevention of overturns or amelioration of injury should an
overturn occcur.

To prevent overturns, operators should stay alert while
operating on slopes, rough ground, near ditches or embankments.
Speed should not be excessive for working conditions and should
always be reduced before making a turn. When traveling on public
roads or from field to field, right and left brake pedals should
be locked together to prevent uneven braking of rear wheels and
possible overturn accidents. The use of slow-moving vehicle
emblems can reduce motor-vehicle-tractor cecllisions which may
results in overturns. When working in fields, tractor wheels
should be spread to maximum allowable width to increase stabili-
ty.

To reduce injuries when overturns do occur, all tractors
should be equipped with ROPS or crush-resistant cabs equipped
with seat belts.

Caught In Object
To avoid being caught in cbjects while doing field work or
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chores invelving the tractor, all shielding for PTOs should be
provided and kept in place during operation. PTOs and other
equipment should be disengaged before dismounting from the
tractor platform, and machines should not be operated unless the
operator is on the platform. Operators and bystanders should
stay safely away from all moving parts, and children especially
should not be in the work area.

Proper maintenance of the shields is also essential, and
damaged shields should be repaired before the machinery is
allowed in operation. Integral shields should be able to rotate
freely. When operating PTOs, well-fitting work clothing should
be worn with slip-resistant footwear. Loose clothing is a
significant factor in PTO entanglements.

Several engineering countermeasures can also be implemented.
The design of the PTO and its shield can be improved to eliminate
or modify the portions of the machine most often implicated in
entanglements. Shutoff mechanisms which activate when no
operator is present and interlock systems which disallow opera-
tion without PTO shielding in place can be utilized.

Should a PTO entanglement occur, emergency stop mechanisms
can reduce the severity of injuries. These mechanisms have
several forms including a line or button which can be activated
from various hazardous locations around the tractor, or even a
shutoff device that responds to verbal commands. The presence of
an assistant who can summon medical personnel or administer first

aid and CPR can also reduce the severity of injuries.
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Discussion

The situation with respect to fatalities involving
agricultural tractors seems to be improving. The death rate per
100,000 tractors in use has fallen nearly 60 per cent in the past
20 to 25 years. In the early 1960s the death rate was 22 per
100,000 tractors. By 1986 the rate was estimated to be about 9.3
(National Safety Council Farm and Statistics Departments, 1967;
National Safety Council, 1987). About 1,000 deaths per year were
due to tractor accidents in the early 1960s and this has dropped
to about 400.

Much of this improvement may be attributed to two areas:
overturns and run overs. The proportions of tractor deaths due to
these types of accidents have decreased while the proportion due
to PTO entanglement has remained constant and all other accident
types increased (National Safety Council, 1987).

Even though the proportion of overturns has decreased, it is
still the principal type of fatal accident involving tractors. Ten
studies cited earlier reported that from one half to three fourths
of the deaths studied were due to overturns.

Rollover protective structures (ROPS) were specifically
designed to reduce injuries and fatalities from tractor overturns
when used in combination with a seat belt. Schnieder (1983) found
no fatalities in 50 overturns involving ROPS-equipped tractors.
Knapp (1968) estimated that three fourths of the fatalities in
overturn accidents on highways that he investigated could have been
prevented by ROPS. In spite of the evidence of the effectiveness
of ROPS and the length of time (20 years) that they have been
available, Napier, Goe, and Pugh (1985) found that less than one
fourth of the tractors on Ohic farms were egquipped with ROPS.
Since 1986 ROPS have been standard equipment on all agricultural
tractors. This will, in the 1long term, 1lead to continued
improvement, as non-ROPS-equipped tractors are retired from

service.
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Work by Hunter (1981) and Owen and Hunter (1983) suggests that
a supplement to ROPS may lie in improving tractor stability or in
improving the information conveyed to the operator regarding the
stability and control of the tractor. More than half of the
overturns they studied occurred when the operator took the tractor
beyond its safe operating limits. Extending the safe limits or
providing the operator with a visual or audio warning when
apprecaching the safe 1limits could prevent a large number of
overturns. Murphy, Beppler, and Sommer (1985) also point out the
desirability of stability warning devices, especially for training
tractor operators. Aherin, Schultz, and True (1981) stress the
importance of using the widest possible setting for adjustable
axles to maximize stability.

The second and third most common fatal injury types are not
as clearly defined as the most common {overturns). Some studies
indicate that falls rank second and other studies list run over as
second. One study lists "fell and run over" as a single category,
and another study uses "extra rider" and "thrown, fell." It is not
clear if a person who fell from the tractor and was subsequently
run over would be included in the "fell" or "run over" category.
It is also not clear how run over cases would be recorded in the
standardized state farm surveys. If the victim first fell from the

tractor, then it would probably be recorded as a "fall." If not,
then it would probably be recorded as "struck by," although it
might be recorded as "caught under." 1In any case, both types of

accident, fall and run over, are important and require intervention
to reduce their numbers.

Several authors have suggested that tractors be equipped with
some kind of emergency shutoff device either activated by the
operator or automatically activated by absence of an operator
(Elwell, Brown, & Schnieder, 1981; Hammond, Tyson, & Kay, 1984; and
Sevart & Berry, 1986).

Highway accidents are the fourth leading cause of tractor-
related injuries. Depending on the study, from 5 to 30 per cent
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of the cases studied occurred on highways. The detailed
investigations by Knapp and Hindman (1962) and LeGarde (1975)
provide a good basis for understanding this accident type and for
determining the direction of future research. The slow-moving
vehicle emblem was recommended by LeGarde as a means to reduce
highway collisions between motor vehicles and farm equipment.

Power takeoff or PTO-related injuries generally account for
3 to 8 per cent of the tractor-related injuries, although one study
of hospitalized cases (Simpson, 1984) puts the figure at 20 per
cent. Clothing entanglement on a protrusion from the unshielded
PTO shaft was the most common scenarioc. The spring-loaded pin used
to attach the PTO assembly to the tractor seems to be a particular
problem.

The importance of shielding the PTO shaft has been known for
at least 20 years and yet a recent study of the use of PTO master
shields found that more than half had been removed (Sell & Field,
1984). Importantly, however, one particular type of shield, the
flip-up type, was removed in only 11 per cent of the tractors
observed. Apparently the flip-up shield is much more acceptable
to farmers than 6ther shield types. The design of PTO shields may
be less than adequate. Three studies reported that from 21 to 50
per cent of the PTO-related injuries happened when all shields were
in place (Knapp & Piercy, 1966; McElfresh & Bryan, 1973; and Heeg,
ten Duis, & Klasen, 1986). Further investigation is needed to find
out the reasons why entanglement occurred in these cases.

Williams (1983) found that size of farm had a strong influence
on the incidence of tractor-related work injuries. The same was
true for the 35 state surveys. Farms of 200 or more acres
experienced more tractor injuries than expected while smaller farms
had fewer. He alsc found that beef and dairy farms were
overrepresented. In the 35 state surveys, beef and grain farms
were overrepresented and dairy farms were somewhat under-

represented.

64



Tractor-related injuries were generally more severe than all
work injuries. About 30 per cent of all injuries were slight but
only 24 per cent of tractor cases were of slight severity. For all
injuries and tractor injuries, about two thirds were rated severe.
Permanent impairments resulted from 1.9 per cent of all injuries
but from 3.1 per cent of tractor injuries. And while only 0.7 per
cent of all cases were fatal, 3.5 per cent of the tractor cases
resulted in death.

The most common nature of injury in tractor-related cases of
all severities was fractures with 23 per cent of the cases. Most
fractures involved the chest, foot, or fingers. Bruises, sprains,
and cuts were also quite common. Conrath and Hanford (1973) also
reported fractures and sprains as the most frequent injury types
in the ten-state survey review. Cogbill and Busch (1985), in their
study of hospitalized cases, found fractures of the ribs and pelvis
to be the most frequent. Crushed chest was most frequent in two
studies of fatal cases (Donaldson, 1968; Goodman, Smith, Sikes,
Rogers, & Mickey, 1985). Given that overturns were the predominant
fatal accident type, the resulting injuries are not surprising.

Tractor-related work injuries are strongly associated with age
and sex. Males account for more than 90 per cent of tractor use
and tractor injuries. The young and the old are over-represented
based both on their proportions of total farm work hours and their
tractor operation hours. Doss and Pfister (1974) found the injury
rate per million tractor-use hours for persons under 15 years of
age was five times greater than the all ages average. They also
found that the rate for persons 65 and over was 3.5 times the
average.

Tractor use also appears to be more hazardous for hired
workers than for family members. While no studies computed
involvement rates by employment status, it is possible to draw a
conclusion from the data in Doss and Pfister and Table 2 of this
report. Doss and Pfister found that 13 per cent of the tractor
exposure hours were for hired help and 87 per cent for family
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members. Table 2 shows that 24 per cent o¢f tractor-related
injuries were to hired help and 76 per cent to family members.

The design of the tractor seems to influence its accident
involvement. Wide front end tractors generally have a lower
involvement rate than tricycle-style tractors. One study found a
higher rate for wide front end style but attributed this to greater
use on hillsides and sloping ground (McClure, Johnson & Lamp,
1963} . Not enocugh data were available to draw any conclusions
about the relative safety of other tractor styles such as
adjustable front end, hi-crop, crawler, or four-wheel drive.

The work injury scenarios were constructed to define the most
common hazard patterns in tractor—relétgd farm work as documented
in the 35 state farm surveys. The various combinations of accident
characteristics, taken together, create outlines of the injury
events. The outlines are not complete because some elements are
not defined. But sufficient information is present to suggest
possible countermeasures as set forth in the section on
interventions. The scenarios were presented in descending order
of 1importance as measured by the frequency of injury.
Interventions aimed at high ranking scenarios should be considered
first for implementation because they have the greatest potential
benefits.

A broad range of possible interventions were given. Each one
needs to be examined to assess its value in an overall injury
prevention program. Although all three types of interventions have
a place in a comprehensive injury prevention program, research has
shown that engineering approaches are more effective than
enforcement, and enforéement more effective than education
(National Research Council Committee on Trauma Research, 1985).
Many factors must be considered in evaluating each potential
intervention. Among those factors are potential effectiveness,
cost, feasibility, effect on productivity, time required to begin
implementaticon, time required for full implementation, and

acceptability by those affected.
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It is essential, too, to plan for the administrative and
effectiveness (impact) evaluations of the interventions that are
finally implemented. The fact is that there has been virtually
no formal evaluation of injury prevention measures on the farm.
The extensive literature review undertaken for this study
identified only a few research reports that could be considered to
be evaluations. None of the studies reviewed, however, were true
evaluations using experimental or even quasi-experimental designs.

A systematic, scientific approach to the farm work injury
problem consisting of injury surveillance and intervention
selection, implementation, and evaluation will bring about the most
effective results and the most prudent use of limited resources.

The need for further research is evident in several areas.
Data on the make and model of a tractor would help to identify
possible design flaws or unusual operating limits peculiar to
specific models or manufacturers. The work by Owen and Hunter
should be extended to an analysis of, and perhaps standards for,
the safe operating limits of tractors. And the identification,
classification, and analysis of true causal factors would lead to
more effective intervention strategies.

Finally, an issue raised by LeGarde and Hudson (1975} needs
further exploration and verification. They reported the blood
alcohol concentration (BAC) test results of 22 adults killed in
tractor accidents and found that 9 (41 per cent) had a BAC of 0.10
per cent or greater. If these tractor operators had been driving
motor vehicles, they would have been presumed to be impaired. The
average BAC of the 8 cases was 0.20 per cent and two others had
been drinking but had BACs less than 0.10 per cent. The authors
stated that there was no bias in the selection of cases in favor
of situations where alcohol use was suspected. This is the only
study identified that addressed alcohol impairment as a
contributing factor in farm injuries. It should be taken seriously

and it should stimulate further research in this area.
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VARIABLE: 01,,,STATE

MALUE

00..,,N5/NA
01..,ALABAMA
02.,.CALIF.
03...MARYLAND
04,,.MISSOURI
05, 4 UTAH
07.,.IDAHD
08, +«BEORGIA
09,..KANSAS
10,.,PENNA

11...NISCONSN

12...T0WA
13.,..0KLAHOMA

14,..MONTANA =

15.,.5 DAKOTA
16,..INDIANA
17...N MEXICO

18,,.,NEW YORK

19.,.VERMONT
20...NEW HAMP

21.,.0ELAWARE.

22..+NEBRASKA
23,..CO0LORADD
24, ., ARKANSAS
25...CONN
26,4+ WASHNGTN
27..+0REGDN
8., VIRGINIA
29, .. UTAH IT
30..,MICHIGAN
'31...TENNESSE
32...KANS II
33...0EO0R TII
Bl..eS CALINA

35.,.10WA 1T

© YOTAL

EREQUENCY

S .

L

: e : . o w ' :
WOERECWHNE WP, WOOWIDETDNWNWOSTSGINTVUVN - RO OO

-

n

nJ

3%
N
o

FILE: TRAQWI

DATE: 04/12/88

"PER CENT DISTRIBUTION
INgL: ZERD

.00

3,51

4,82
3.95
L00
1.32
L4
2.19
. .88
7.46
3.07
- .00
© 15,79
.00
1,32
3,07
1.32
.88
3.51
2,63
1.75
,00
3,95
1.32
7.89
L 0D
1.32
g.21
1.32
Y

. .88
1,32
.00

1,75

2.6%
10.09

100,03

. EXCL. ZERQD

3,51
4,82
3,95
200
1,32
Yy
219
+B88
Tedb
3.07
L00 .
15.79
<00
132
3.07
1.32
.88 .
3,51
2263
1475
,00
.3.95
14352
7.89
200
. 1.32
9,21
1.32
Ny
_ =88
1,32
.00
" 1.75
263
10.09

100,03



VARIABLE: 02,.,RESIDENCY FILE: TRACWI DATE: 04/12/88

'PER CENT DISTRIBUTION

MALUE EREQUENCY JANCL ZERQ EXLL ZEBQO
00,.4NS/NA o 0 . 400 o
01,.,.HUSBAND 122 53,51 53451
02...WIFE 9 3,95 3,95
03,..50N 32 14,04 14,04
04,,.DAUBHTER 7 3.07 3,07
05$QQOTHER '7' ~3;07 .3‘07
06...FT EMPL - 31 13,60 13,60
07...PT EMPL. 20 8,77 8,77
08...VISITOR 0 L00 .00
09,..6UEST 0 L00 .00
. TOTAL 228

-

100,01

100,01

'VARIABLE: 03, ..AGE FILE: TRACWI DATE: 04/12/88

_PER CENT DISTRIBUTION

P

JLALUE EREQUENCY LAclL ZEBQO EXLL ZERQ
00,, NS/NA 0 .00 :
01..0 L= 4 YR 2 .88 288
02.40 5=14 YR 12 5,26 5,26
03...15=24 YR 46 20,18 20,18
04,..29=44 YR . 88 29,82 29,82
05.;.“5”64 YR 71 31;14 ‘ ' '31;14 .
06.0095, OVER 19 8.33 . 8,33
07..s UNKNOWN 10 4,39 ' 44,39
TOTAL. 228 100,00 100.00

 VARIABLE: ‘04,,.SEX - FILE: TRACWI ~  DATE: 04/12/88

PER CENT DISTRIBUTION

VALLE . EBEQUENCY INcL ZEBQ EXCL ZERQ

00,.,NS/NA 1 .44 )

01,..MALE = 211 92,54 92,95
100,00 100,00

TOTAL 228



VARTABLE: 05..,lMBR INJRD FILE: TRACWI DATE: -04/12/88

PER CENT DISTRIBUTION

VALUE EREQUENEY INCL ZERD — EXCL ZERQ
00...NS/NA 0 CL00
01, .4 ONE - 224 98,25 38,25
03, ..THREE 0 200 . .00
0‘.9._.4’ h"DRE 0 .00 -00
05, o « INKNOWN 1 Ld4 a4
TOTAL 228 100,01 100,01
VARIABLE: 06...WK~LEISURE FILE: TRACWI DATE: 04/12/88
g - . PER CENT DISTRIBUTION
AALUE EREQUENCY INCL ZERQ EXCL ZERD
00,..NS/NA 0 .00
01...HORK zes - 100,00 100,00
03, ..UNKNOWN : 0 : 00 00
‘ToTAL 228 100,00 100400
VARTABLE: 07.,.MONTH . FILE: TRACWI ~  DATE: 04/12/88
S - . e PER CENT DISTRIBUTION.
VALUE EREQUENCY INCL ZERO  EXCL ZEBQ
00, ..NS/NA S L44 o
- 01,,sJANUARY 10 4,39 4.41
© 02...FEBRUARY 15 6.58 6461
03..4MARCH 16 7,02 7.05
04, . APRIL 26 11,40 11,45
05..MAY 37 16,23 16,30
06.. JUNE . 25 . 10,9 . 11,04
07..4JULY 19 8,33 8437
08,..AUGUST 19 | 8,33 8437
09 .. SEPTEMBR 10 4,39 4,41
10...0CTOBER 27 - 11,84 11,89
11...NOVEMBER 13 5,70 5,73
12.,+PECEMBER 10 - 4.39 441
134 .« UNKNOWN 0 .00 .00

TOTAL 228 100,00 100,03

(i)

=}



VARTABLE: 08,.,DAY/WEEK FILE: TRACWI 'DATE: 04/12/88

. - . PER CENT DISTRIBUTION
CMALUE EREQUENCY INCL. ZERQ EXCL ZERQ

00...NE/NA -39 17.11 | '
01,.45UN. 6 2.63 - 3,17
02...MON, 19 . 8.33 10,05
03...TUES. 29 12,72 15,34
04,4eWED. 34 14,91 17,99
05...THURS, 36 115,79 19,05
' 06,..FRI, 25 10,96 13,23
07...5AT,. 29 So12.72 T 15,34
08, ., UNKNOWN 11 4,82 5,82
TOTAL 228 © 99,99 99,99
VARIABLE: 09...TIME/DAY FILE: TRACWI DATE: 04/12/88
. L ‘PER CENT DISTRIBUTION.
MALUE EREQUENCY Ihcl ZEBQ | EXCL ZERQ
00,.,NS/NA 39 17,11
01... 1 A.M, 1 ﬂ 44 +53
02,.. 2 AM, 3 1,32 1459
03...°'3 A.M, 3 1,32 . 1,459
08,00 4 AM. 2. - .88 , 1,06
05.._; 5 A-'Mﬁ a ;88 ) 1-06
0b,.. & A,M, 1 L4 53
08,.. 8 AM, 8 3,51 4,23
09, ¢ 9 AQMQ 10 _aqsq . ,S;29_
10...10 a,M, 30 13,16 15.87
11..e11 A.M, 11 4,82 5.82
12...NOON 0 .00 .00
13... 1 P.M,. 7 3,07 3470
14.ae 2 PuM, 16 J7.02 B.47
15,.4 '3 P.M, 25 10,96 13,23
16..4 4 P,M, 23 10,09 12.17
170045 P, 18 7,89 '9.52
19-90‘7 P.M, 5 2.19 2065
20... B P.M, 1 .44 453
2l... 9 P.M, 1 Yy #9573
22..410 P,M, 0 .00 «00
23.eall P.M, 0 .00 .00
- 24,.,MIDNIGHT 2 .88 1,06
25, ¢ s INKNOWN 8 ‘3,51 4.23
TOTAL 228 100,03 100,01



VARIABLE: 10...INJRY/ILL ~ FILE: TRACWI  DATE: 04/12/88.

PER CENT DISTRIBUTION

MALUE EREQUENCY INcL ZERD  EXCL ZERQ
00.:.NS/NA 0 SRR Y |
01,.+INJURED 228 - 100,00 100,00
oa-poILL“ 0 ' ,00 . .,00
© TOTAL 228 100,00 100,00
VARIABLE: 11...SEVERITY FILF: TRACWI DATE: 04/12/88
o - PER CENT .DISTRIBUTION
MAIUE EREQUENCY ‘IdcL ZERQ EXCL ZEBQ
00,,.NS/NA B .00 ,
01.,45LIGHT 54 g 23,68 - 23,68
02, 4+SEVERE 157. 68,86 68.86
03...PERM, 7 3.07 3,07
04...FATAL. 8 3,51 3,51
05, 4 o UINKNOWN 2 .58 : .88
TOTAL 228 100,00 100400
VARTABLES 12...ACTIVITY FILE: TRACWI DATE: 04/12/88
o B _ PER CENT pISTRIBUTION |
MALUE EREQUENCY - ' INcL ZERD EXCL ZERQ
004 . NS/NA 2 | .88
01...8LDG MNT 3 (1.32 1.33
" 02...FLD WORK 108 47,37 | 47.79
03...HSE WORK 0 .00 .00
04...MACH MNT 33 14,47 14,60
05, ..RECREATN 0 .00 L00
06...CHORES 41 17.98 18,14
. 07.,.LIVESTCK 3 1,32 1.33
TOTAL 228

100.01 100,01
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VARTABLE: 13,.,,ACTION

MALUE
00,..NS/NA : 0
01..,.CLIMBING .38
02,4 +DRIVING 55
03,..JUMPING. . 11
04,..KNEELING 4
05...LIFTING 12
07 ... RIDING 26
08, RUNNING" 1
09...SITTING 8
10,..5TANDING 45
11, . WALKING 12
12...0THER .~ 16
TOTAL 228

VARIABLE: 14,,.1ST AID BY

VALUE EREQUENCY
00,,.NS/NA - 44
01...D0CTOR 100
02...FAMILY 28
03,..NURSE 5
04,.45ELF 28
05...MULTIPLE .9
‘06.,,0THER 14
‘TOTAL 228

VARIABLE: 15...MD TREATED

L
00,, NS/NA 42
 01...NOT RE@D 17
02...0NE 38
03...2, MORE 131
TOTAL 228

EREQUENCY

EREQUENTY

FILE: TRACWI

DATE: 04/12/88

"PER CENT DPISTRIBUTION

JINCcL ZERQO

.00
16,67
24,12
4,82
1.75
5,26
.00
S 11,40
.44
3,51
19,74
5,26
7.02

‘99,99

FILE: TRACWI

EXCL ZERQ

16.67
4.8¢
1,75
S.26
.00
11.40 .
L44
‘3,51
19.74
'5426'
7.02

99,99

DATE: 04/12/88

PER CENT DISTRIBUTION

IncL: ZERQ

19.30
43,86
12,28
2,19
12,28
3,95
6,14

100500

FILE: TRACWNI

. EXCL: ZERO

54,35
15.22
‘2.72
1S.22
4.89
7.61

100,01

DATE: 04/12/88

"PER CENT DISTRIBUTION

INCL ZERO
18,42
7.46
16,67
57.46

100.01

.

<
Wy

EXCL. ZERD

9,14
20,43
70.43

100,00



VARIABLE: 16...TYPE INJRY FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

MALUE EREQUENCY INcL ZERO EXCL. ZERD
00.,.NS/NA - S 1,32 :
01...AMPUTATN 5 S 24109 2,22
02...ASPHYXTA 0 .00 ' W00
03...BRUISE 34 14,99 15,11
04..,BURN 7T 3,07 3,11
05...FRACTURE 52 22,81 23,11
06...CUT 31 ' 13.690 13,78
07...EYE INJ 7 : 3,07 3.11
08...MANGLED 10 4,39 4044
09...PIMCHED 5 2.19 - J-Y-
10,,..PUNCTURE 2 .88 .89
11.,,5PRAIN 33 14,47 14,67
12.4sMULTIPLE . 23 ‘ 10.09 10,22
13...0THER 16 7.02 7.1
"TOTAL 228 : 100,01} 99,499
VARIABLE? 17...PART BODY FILE: TRACWI DATE: 04/12/88
o ' N _PER CENT DISTRIBUTION
MALE EREQUENCY = IbNcL ZERQ EXCL ZERQ
00,,.NS/NA ! .44 : )
01,..ARM 11 | 4,82 ‘ 4,85
02...BACK 16 7.02 7.05
'03...CHEST 13 5.70 . 5,73
04,..EYE 10 S 4.41
05,,.FINGER 29 12,72 12,78
06...F00T 34 . 14,91 14,98
07.,.GENITAL : 2 488 .88
08, ..HAND S V- 5,26 5.29
09..4HEAD ' 14 6.14 , bel7
10...LEG - 33 14,47 14,54
11,.«NECK 5 2,19 2420
12...3HOULDER -8 3‘51 - \ 3,52
13...TOE .0 400 # 00
14,42 TRUNK : 10 4,39 4.41
15, , «MULTIPLE 18 7'89 7493
16...0THER e 526 5.29
TOTAL - 228 '99,99 100,03
Q4



VARIABLE: 18..,HOW OCCURD FILE: TRACWI DATE: Q4/12/88

PER CENT DISTRIBUTION

MALUE EREQUENCY Ibcl. ZERO EXCL ZEBRD
005..NS/NA e .88 ‘
01.,.C'T IN 19 8,33 8441
02,..C'T BTUWN . 35 15,35 15449
03,..C'T UNDR 27 | 11.84 11,95
04,..AGNST 0B 41 17.98 18,14
05...FALL 0BJ 8 3,51 3.54
06,..FLY OBJ 4 1,75 ' 1.77
07...SHARP 0B 5 2,19 ‘ 2.21
08...FOR 08J 2 .88 . .88
09,..FALL SL- 4 1,7 1,77
10...FALL DL 41 - 17,98 18,14
11...FALL. UNK 1 44 <44
12...ELEC CUR Q. - .00 ‘ .00
13,..FIRE/0BJ 4 1,75 17T
14,,.HOT SUBS | L la f  L44
15,..C0RROSIV 0 00 .00
16 ..LIGUID | 2 - .88 .88
17..+0VEREXRT 4. 1.75 1477
18...5AS/VAPR 0 .00 _ <00
19,..MATR EXP 1 W44 44
20...0THER 27 11,84 11.95
TOTAL 228 99,93 99.99
VARTABLE: 19.,.WHERE "TRTD FILE: TRACWI - DATE: 04/12/88
o ' L PER CENT DISTRIBUTION
VALLE . EREQUENLY INgcL ZEBD EXCL ZERD
00,..NS/NA 42 18.42 o
01,..CLINIC N © 2,63 3.23
02...D0OCT OFF 71 31014 38,17
03, ,.HOME © 10 : 4,39 . 5438
04,,,HOSP ADM 28 12,28 15,05
05.q.H03P EMR 87 } "25=!OO . 30,65
06.+eNO TREAT 6 2463 3,23
07..MULTIPLE 8 3,51 4,30

TOTAL _ 228 100,00 100,01

a0
},m'-..



VARTABLE: 20...TEMPERATUR

MALUE

004 ..NS/NA
01...0/BELOW.
02.0s 1-32
03,9.33-50
04,..51=85
05,..86=100"

06,.,101/0VER:

VARIABLE: 21...PRECIPITH

VALUE

00,..MNS/NA
01,,.CLEAR
02...F06G

- 03,..1ICE
04,,.RAIN
05...SNOW
06,4+ THREATNG
07...0THER

TOTAL

FILE: TRACWI

DATE: 04/12/88

PER CENT DISTRIBUTION

EREQUENCY INCL ZERQ EXCL ZERQD

45 19,74 L

3 1,32 1,64

18 7,89 9.84

29 12;72 15¢85

105 46,05 57,38

27 11,84 14,75

1 .48 .55

228 100,00 100,01

FILE: TRACWI DATE: 04/12/88

N 'PER CENT DISTRIBUTION

EREQUENCY INCL- ZERD EXCL ZERQ
a7 20,61

182 66,67 83,98

3 1.32 1,66

3 1,32 1.66

13 5,70 7.18

3 1.32 1,66

1 44 .55

228 100,01 100.00

VARIABLE: 22...WIND

VALUF

00.,.NS/NA
01,..CALM
02...BREEZE
03,..10=25MPH
04, 4426=40MPH
05...0VER 40

TUTAL:

EREQUENEY

52
100
67
9
0

0

228

FILE: TRACWI

DATE: 04/12/88

_PER CENT DISTRIBUTION

INCL ZEBO
<é2;51'
43,86
29,39

3.95
L, 00
.00

10001

EXCL ZERQ

56,82
38,07
5,11
,00
.00

100,00

o0
)



VARIABLE: 23,..GENRL LOC FILE: TRACWI ~ DATE: 04/12/88

PER CENT-DISTRIBUTION

NALUE EREQUENCY INCL ZERO EXLL ZERD
00..:.NS/NA ‘ 4 1,75 R
01,..8ARN 4 ' 1,75 1,79
02.,.BARNYARD 42 18,42 18,75
03,..0RIVEWAY 20 8.77 8,93
04,..YRD/GRDN &, 2,63 2,68
05...FRM BLDG 26 11,40 11461
06,..FIELD -5 37,28 37,93
074, HIGHWAY - £ 2.19 2423
08,..H0USE 0 : .00 | 00
09,.4LAND : 19 8,33 - 8,48
10,..LAGOON 0 L00 .00
11...PND/STRM 1 iy .45
12,..PUB AREA 1 44 445
13..,R0AD . 4 1,75 1,79
14,..0THER 11 4,82 4,91
TOTAL 22a 99,57 100,02
- VARIABLE: 24,..SURF COND . FILE: TRACWI ~ DATE: 04/12/88
o , o _PER CENT DISTRIBUTION
JMALUE EREQUENCY INCL: ZERQ EXCL ZERQ
00,..NS/NA 43 18,86 L
01...DRY 130 57,02 - 70.27
02...1ICY 8 3.5t ' 4,32
03,,.MUDDY 9. 3,95 | 4,86
04...3TRAN &C S 2.19 2,70
05, ,.0THER 8 3.51 . 4,32
06.,+0IL/GRSY 1 .44 -y
07 4esSNOW & 2,63 3.24
08...,%ET . 18 7.89 9,73
TOTAL 228 100.00 99,98

oS,
C
[y



VARIABLE: 25,..SURF TYPE FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

MALUF EREQUENCY INCL ZEROD -EXCL ZERQ
00,..NS/NA 41 17.98
01...ASPHALT 6 2.63 3,21
02, .+BRICK 0 .00 .00
03,..CONCRETE 9 - 3,95 4.81
04.,.FLR COVR - 0 L00 W00
05...METAL : 6 2.63 3,21
06,..801IL . 119 52,19 63.64
07...VEGETATN 34 14,91 18.18
08,..W00D : 0 .00 .00
09...0THER 13 S.70 6,95
TOTAL . 228 99,99 100,00

VARIABLE? 26,,,LIGHT COND FILE: TRACWI DATE: 04/12/88
Y PER- CENT DISTRIBUTION
LALUE

EREQUENLY CINMCL ZERO EXCL ZERQ
00, .4 NS/NA 43 18,86 o
01...60 ARTFL 4 1,75 2.16
02,..PR ARTFL 0 ' . .00 200
03...DAYLIGHT 166 72,81 89,73
04,..DARK 2 .88 1,08
05...DWN/DSK 12 - 5.26 , 6,49
06...REDUCED 1 W44 454
100.00 100,00

"TOTAL 228

-~
& G



VARIABLE: 27..,.THING INV FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

MALUE EBFGUENCY bl ZERQ. EXCL ZERQ
00,.,.NS/NA 3 ‘1,32 : ,
01...AGR MACH 10 4,39 4,44
02,.cANIMAL 3 1,32 1.33
.03,.,PERSON 1 Y J44
04,,,CHEMICAL 0 .00 .00
" 0S...ELCTRCTY 0 .00 .00
- 06...FIREARMS 0 L00 .00
07...6A5/VAPR .0 .00 W00
08...HND TOOL 1 Ny ‘ 48
09.,.HSHLD IT 0 00 - 00
10,..PHR TOOL 0 .00 «00
11...3PORTS 0 - 400 ' 200
12,.,TRACTOR . 204 89,47 '90.67
13,.,.TRUCK i 44 W44
14...0TH VEH 3 1.32 1,33
15, ,+NONE 2 .88 89
16...GRDN EGP 0 .00 .00
"TOTAL 228 100,02 99,98
VARIABLE: 28,..EXPOSURE . FILE: TRACWI DATE: 04/12/88
oL . .~ PER CENT DISTRIBUTION
MALUE - EREQUENCY ddcl ZERQ - EXLL ZERD
00,..NS/NA - 43 18,86 )
01...'7LESS 96 42.11 51489
02...274 HRS 45 19.74 24,32
03,,.5~8 HRS 34 14,91 18,38
04...8/0VER 10 4,39 5ol
TOTAL 228 100,01 100.00



VARIABLE: 29...EXPERIENCE FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

MALUE EREQUENCY JAci ZERD EXLi ZERD
00.,NS/NA R L 19,30
02...1=7 DAYS " 16 : 7,02 8470
03,..8714 ‘ 5 2.19 2,72
04,..15=21 ‘ 10 4,39 Se43
05...22-28 2 .88 1,09
06,...29-91 19 8,33 o 10,33
07.,.92=181 7 3,07 3,80
08...182 OR > . 58 25,44 31,52
TOTAL: 228 : 100,01 - 100,00
VARIABLE: 30,.,.PRIM,AG.OP " FILE: TRACWI DATE: 04/12/88
| | . PER CENT DISTRIBUTION
AALUE : EREQUENCY AbNCL ZERD EXLL ZERQ
00.,.MS/NA 44 19.30 : .
02...CORN 3 1.32 1.63
03...,C0TTON 3 1,32 1,63
04,,.GRAIN 22 9.65 11496
05,..RICE 3 1,32 - 1,63
06,..S0YBEANS 1 L44 W54
07..¢56R CANE 0 " L00 : .00
08...TOBACCO 1 L4 LS54
'09}..3EEF/HOG 8 3.51 ' :ﬂ.35
10,,.FRUIT 10 4,39 5,43
11...TRK CRPS 8 3,51 4,35
12...DAIRY 25 10,96 13.59
13...SEED CRP 4 1.75 217
14...0THER 1e. 5.26 692
15,,.H0GS 4 1,75 2.47
16...POULTRY 2 .88 1.09
17...CORN/BF. 10 4,39 5,43
18...CORN/HOG b 2.63 3.26
" 19,.,.CORN/SOY 15 6.58 8,15
20...,DAIRY/HG 8 3.51 4,35
21..sSHEEP 1 Lua .54
22...NUTS i .44 .54
 23,..CUT FLUWR 0 .00 .00
28..eFLD FLWR 0 .00 . ~.,00
25...NURSERY 1 Lau « 54
26..s PLANTS 0 .0n .00
27.esFLD CROP i2. 5,26 6452
TOTAL" 228 100,02 ‘99,97

86



VARIABLE: 31...ACREAGE FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

YALIE CEREQUENCY ©  IMLL ZERQ EXCL ZERQ
00...NS/NA 39 17,11 )
0lsee 1= 49 15 6.58 7.94
02,,. 50= 99 8 3,51 4423
03,..100-199 31 13.60 164,40
04,,.200=099 67 29,39 35,45
05.40500-999" 35 15.35 18.52
06..01000, > 23 10,09 12.17.
07 4ao JNKNOWN 10 4,39 See9
TOTAL 228 100,02 100,00

VARIABLE: 32...HLTH BEFOR FILE: ‘TRACWI DATE: 04712788

PER CENT DISTRIBUTION

alue EREQUENCY INCL ZERD EXCL ZEBQ
00...NS/NA 105 46,05 .
01...G00D . 119 52,19 9675
02...MDS CARE 3 1.32 2444
03...MEDICATN 0 .00 L00
04,.01LL 0. - .00 400
05, .«MENTL HD 0 .00 200
06.eesPHYSL HD 0 2 .00 W00
' 07...0THER 0 W00 200
08,4+ UNKNOWN 1 .44 .81
TOTAL 228 100,00 100.00

VARTABLE: 33...DAYS LOST FILE: TRACWI ‘DATE: 04/12/88

PER CENT DISTRIBUTION

VALUE EREQUENCY INCL ZERQ EXCL . .ZERQ
00,...NS/NA 105 : 46,05 .
02440197 DAYS 42 ¢ 18,42 34,15
03,..8~14 13 5,70 10.57
04...15-21 9 3,95 7.32
05,,e22=28 '3 1,32 2444
06,.02991 24 10,53 19,51
07...92-181 4 1,75 3,25
08..,.182 OR > 2 .88 1.63
TOTAL.: 100,00 © 100,01

228



VARIABLE: 34.,.H08P DAYS  FILES TRACWI DATE: 04/12/88

| ‘ . PER CENT DISTRIBUTION
YALIF EREQUENCY - INCL ZERD EXCL .ZERD

00,..NS/NA 105 146,05 _
01..e%1 DAY 89 39,04 72,36
02,,.4=7 DAYS 22 9,65 17,89
03,..8=14 6 . 2,63 © 4,88
04...15-21 - 3 : 1-32 2.44
05,..22728 2 . .88 1.63
06..-29 DR > 1 ! .i’-“i ‘ 581
TOTAL 228 100,01 100.01

- aa i o R e O . L, R g R RS D ISER MR SR SR M WP gy R O SED . N R R e e

VARIABLEZ 35.,.MEPIC CQST  FILE: TRACWI DATE: 04/12/88
o q R PER CENT DISTRIBYUTION
VAL UE . EREQUENCY  INCL ZERQ  EXCL ZERD
00,..NS/NA - 105 46,05 o
01,..¢ 8§10 21 9,21 17,07
02,,.510-50 35 15,35 28,46
03...551=100 24 10,53 19,51
04...5101=500 21 9.21 o 17.07
05,..8501-1K A 3,07 5,69
06,..51K=2500 11 4,82 - 8.94
07.,..52500=5K 3 1,32 2.44
08,.,..> $5000 - 1 .44 .81
TOTAL 228 100,00 99,99
VARIABLE: 36,,.PROP.DAMG, FILF: TRACWI DATE: 04/12/88
o . "PER CENT DISTRIBUTION
VALUE 'EREQUENCY INCL ZERD EXCL ZERQ
00,..NS/NA .15 46.05 -
C0l...% 51 103 45,18 83474
' 03,..5101=500 5 2.19 4407
0d,,.8501-1K 2 .88 o 1.63
054 ..> 31000 S 2.19 4407
TOTAL: 228 10000 100.01

%)
o



VARIABLE: 37...HELP DAYS FILE: TRACWI - DATE: 04/12/88

PER CENT DISTRIBUTION

YALUE EREQUENCY INgl ZEBD EXLL ZERD
00...NS/NA 105 - 46,05 N
'01,9.<I‘DAY : ‘ ‘ 93 . “0.79 75*61
02...1=7 DAYS 11 . 4,82 8,94
03,..8=14 4 1.75 - 3,25
04,.415-21 2 .88 1463
05..,.22=28 1 .44 81
06.0.39’91 ,9 3;95 1.33
'07!9092-181 2 !88 ) 1.63
08...182 0R » 1 Y «81
TOTAL- 228 100,00 100,00

-

VARIABLE: 38...HELP COST FILE: TRACWI DATE: 04/12/88
.... . L PER CENT DISTRIBUTION
VAL UE © EREQUENPY INCL ZERQ EXCL ZERD
00,,.NS/NA 105 . 46.05
01.,0% $1 99 43,42 80,49
04;0;$501‘1K 3 , 1;32 254“
05...> 51000 4 1.75 3,25

© TOTAL. 228 100,00 100,00
VARIABLE: 39,..HLTH AFTER = FILE: TRACWI DATE: 04/12/88

| o " PER CENT DISTRIBUTION
MALUE © © EREQUENEY INgL ZERD EXCL ZERQ
00,..NS/NA 108 47,37 H
01...600D 104 45,61 . 86.67
02...MENTL. HD 1 L4a .83
03...PHYSL: HD - 8 . 3,51 6e67
OQO..QTHER 7 3.07 , ) 5.83

TOTAL 228 100500 100,00

D
€



VARIABLE: 40...REHAB REQGD

MALUE EREQUENEY

00,,4NS/NA 106
01,..YES 1
02...N0 44
03, ., UNKNOWN 77

TOTAL. 228

FILE: TRACWI

~ PER CENT DIST
INcL ZERQD

46,49
LG4
19,30
‘33,17

100200

 DATE: 04/12/88
RIBUTION
EXLL ZERQ

.82
25,07
63411

100,00

- cmER e emp., W MR G MR G MR eam TR . EEP  SES . e NN mge M emm D G e WA WSW . umy R emm. e

VARTABLE: 41...BACK TO AG

MALUE EREQUENLY
00...NS/NA 106
01,44YES 29
02,..NO/OTHER 5
03...N0/UNABL 0
04, .o UNKNOWN TR

TOTAL 228

_—ame e N am W WM WR SN R A ., T gy TR EE mp O an e o e g,

VARIABLE: 42...F3 DATA

VALLUE EREQUENEY
00, . NS/NA “3é
- 01,..F3 YES 123
02...F3 NO 86
228

-TATAL

FILE: TRACWI

PER 'CENT DIST
lucL ZERQ
46,49
12,72
2,19

.00
38,60

100,00

FILE: TRACWI

DATE: 04/12/88
RIBUTION

EXCL .ZEBQ

23,77
Gal0

. =00
72,13

100,00

DATE: 04/12/88

PER CENT DISTRIBUTION
. INCL ZERD EXCL ZEBRQ
17,11 o
53,95 65,08
28,95 34,92
100,01 100.00



VARIABLE: 43,,.REGION FILE: TRACWI - DATE: 04/12/88
|  PER CENT DISTRIBUTION

VALUE EREQUENCY INCL ZERQ  EXCL ZEBQ
00, .. NS/NA 0 .00 o
01...REG 1 18 7,89 '7.89
03,..REG 3 20 8,77 8,77
04,..REG 4 8. 3,51 1,51
05...REG 5 59 25,88 25,88
06,..REG & 36 15,79 15,79
07,,+REG 7' 18 , 7,89 - 7.89
08,,.REG 8 12 ‘ 14,006 | 14404
09..,.REG 9 18 7.89 - 7.89
TOTAL - 228 9999 ‘99,99
' VARIABLE: 44,..FUEL TYPE FILE: TRACWI.  DATE: 04/12/88
o . PER CENT DISTRIBUTION
VALUF EREQUENEY  INCL ZERD  EXCL ZEBQ
00, . . UNK/UNC' s 6.58 N
01,..GAS _ 1 44,30 47,42
TOTAL 228 100,01 100,00
VARTABLEZ 45...TYPE | FILE: TRACWI  DATE: 04/12/88
o | S 'PER CENT DISTRIBUTION
JYALLUE EREQUENCY JACL ZERD EXCL, ZERD
00, ;. UNK/UNC 3 1,32 o
01,..TRCYCL. 51 22,37 22,67
02...WD,ADJ 36 42,11 42,67
03...WD.STD 57 25,00 25,33
044...HI=CROP. '3 ‘ 1.32 1,33
05,..CRAWLER g 3.95 4,00
06 . 4 4WH, DR 9 3,95 4,00
TOTAL - 228 100,02 100,00



VARIABLE: 46.,.AGE FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

Yalie - EBEQUENTY  IMCL ZERD EXCL ZERD
00...UNK/UNC %3 1,32 . )
02...2 = 5 75 32,89 33,33
03,..6 = 10 | 63 27,63 28,00
0b.ee> 10 75 : 32.89 33,33
- TOTAL 228 99,99 99,99
VARIABLE: 47...STANDARD FILE: TRACWI DATE: 04/12/88
o . PER CENT DISTRIBYTION
MaLUE E2EQUENLY INCL ZEBD EXCL ZERD
00.. UNK/UNC 3 1.32 o
02,..N0 7 3,07 | 3,11
034« UNKNOWN 4 1.75 1.78
TOTAL 228 100,00 100,00
VARIABLE: 48...ACC.TYPE FILE: TRACWI ‘DATE: 04/12/88
o o ... _PER CENT DISTRIBUTION
VALLE EREQUENCY ~ INCL ZERQ - EXCL .ZERQ
00, .. UNK/UNC: 8 | 3.51 o
-01,.,C0LL,SD, 4 1.75 . 1.82
03...COLL.RR, Y 1,75 1,82
06,..FIRE 4 1,75 1.82
07.,.0T,BCK. 4 1,75 1.82
08,..0T,8D. 22 9,65 10.00
09,..PTO 13 5,70 5,91
10 .4 UNKNOWN 3 1.32 1.36
TOTAL 228 100,00 100,01



VARIABLE: 49...SPACING FILE: TRACWI. DATE: 04/12/88

"PER- CENT DISTRIBUTION

VALUE EREQUENCY  INCL. ZERQ EXCL ZERQ

00..,UNK/UNC 7 3,07 o

01,..NARROW 17 7.46 7469

02...NORMAL 179 78,51 81,00
TOTAL

226 100,00 100,00

VARIABLE: 50.,.USE FILE: ‘TRACWI DATE: 04/12/88
. PER CENT DISTRIBUTION,
LNcL ZEBRQ

TOTAL

'

VARTABLE: 51,,.ROLL

100,00

FILE: TRACWI

LALUE EREQUENCY EXCL ZERD
00...UNK/UNC 11 4,82
01,..FREEING 2 . .88 .92
02...HRVSTING 23 10,09 10.60
03...HERDING 2 .88 .92
04,..,LOADING 18 7,89 8,29
05, ..PARKED 72 31,58 '33.18
06...PLNTING 9 '3.95 4415
07...RUNAWAY 5 2.19 2,30
08...STNARY 11 4,82 5.07
09,.48TUCK 0 . .00 .00
10, .o TRVLING 23 10,09 10,60
11...0THER 50 21,93 23,04
1244 UNKNOWN e .88 .92
228 99,99

 DATE: 04/12/88°

“PER ‘CENT DISTRIBUTION

VALUE EREQUENCY 1icl ZERD EXCL ZERQ

00..+NK/UNC 198 86.84 -

01...90 9 3,95 30.00

03,.,270 . 3 1,32 10,00

04.,.360 4 1,75 13,33

05,,4> 360 '3 1.32 10,00
TOTAL 228 100,00 100,00

0(’



VARIABLE: 52...SLOPE FILE: TRACWI  'DATE: 04/12/88
"PER CENT DISTRIBUTION

MALUE : EBREQUENCY - INCcL ZERO EXLL ZERD
00444 UNK/UNC. 81 © . 35,5% o
01.,.0 = 10 114 50,00 77.55
03...21 - 30 8 3,51 Se44
04,.,31 = 40 6 2.63 4.08
TOTAL . 228 - 100,00 1 99,99
VARIABLE: .53...INIT.COND. FILE: TRACWI DATE: 04/12/88
N S . PER CENT DISTRIBUTION -
MALUE EREQUENLY JicL. ZERD EXCL ZEBOD
00, ..YNK/UNC 14 6.14
01...CR0S8S.SL 7 3,07 3427
0240+ DMGED PT . 1 L44 4T
03...BRAKES 4 1,75 1,87
04, . DOWNHILL 6 2.63 2480
05,.,UPHILL - 3 1,32 1.40
. 06,.4N0 GUARD 4 1.75 1.87
07...,RMYD,GRD 7 3,07 ' 3,27
08.,..STRCK,0B 8 3,51 L 3.4
09,,.HITCHED 0 .00 , .00
10...HOLE 14 6,14 6454
11...DITCH 4 1.75 1.87
12..+SLIPPERY 29 12,72 - 13,55
13...0THER 103 45,18 48,13
14, UNKNOWN 24 . 10,53 11,21

TOTAL 228 100,00 99,99



" VARIABLE: S54...ACT FILE: TRACWI DATE: 04/12/88
PER CENT DISTRIBUTION

VALUE Eaznu£mnx INCL ZERQ EXCL' ZERQ

C00,..UNK/UNC 12 : 5.26 :

- 01.,,.DIS,RULE 1 L h4 : »46
02.,.700 FAST 3 3,95 4447
03,.:FLD, PTO 8 3,51 3.70
04,.,FLD,OFF 4 1,75 . 1.85
OS--.FLD LOCK 8 '3 91 "3:70
06...FLD.EQ, 3 1,32 : 1,39
07...ELUTCH 4 1, 75 1.85
09,,,HR3PLAY 1. : 'aa : W46
10,4 JUMPED 19 a .33 8,80
11...N0 WTS, 2 .88 +93
12, . 4BUCKET 6 2‘63 2,78
13...RIDER Y 2.63 2.78
15. .. REACHING 14 bold 6o 48
16400 SMOKING: 0 00 W00
174+ TURNING 3 1,32 1.39
18,..3VRLDING 1 44 W46

- 19...0THER 105 46,05 48,61
20, UNKNOWN 16 7,02 S 7.41

- TOTAL . 228 100,00 99,99

VARIABLE: 55,,.LO0CATION FILE:s TRACWI DATE: 04/12/88

. ‘ . - PER CENT DISTRIBUTION

MALUE: ‘ EREQUENLCY - Nzl ZFRQ ‘ELCL ZERD
00,0 UNK/UNC 3 1,32 :
01,..8ARN 11 N 4,82 4,89
03...SHED 2 . .88 489
04,.,CORN/COT 9 ‘3,95 : U4.00
05, ., .DRVAAY 23 . 10,09 : 10422
06.¢.FEERLOT 12 5,26 5433
07,..GRAIN 28 1228 L 12,44
08.,aHAY o 20 . 8,77 ‘8,89
09...HIGHWAY 10 awsq 4,44
10,..PASTURE 21 ; 9,21 , 9433
11.,.SHOP 28 ‘ 12, .28 o 12.44
12...W00DS 95 2,19 2.22
13...0THER 53 asfaq ' . 23,56
14., UNKNOWN 2 L, 88 o .89
TOTAL 228 100,01 -99,98



VARTABLE: S6...CAB

MALUE EBEQUENCY
00,,.UNK/UNC 0

01..,0N 3
02...N0T ON 195

TOTAL 228

FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION.

Iuct ZERO EXCL ZEEQ
.00 .
13,60 13,60
.B95,53 ‘845,53
99,11 99,13

 VARTABLE: S7...CABLW,0T

VALUE EREQUFNLY
00...UNK/UNC 0
02...NOT ON 207

TOTAL _ 228

‘VARIABLE: 58, .,WHEELS

SLALUE

EBEQUENCY
00, . UNKZUNC: S0
01...0N 23
02...H0T ON 203

ToTAL 228

FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

INCL ZERO EXLL ZERD
,00 o
B,77 B,T77
90;79 ‘ 90;79'
99,56 99.56

'FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

1NcL ZERQ EXCL ZERQ
.00 ,
10,09 10.09
89.04 89.04
99,13 99.13

VARTABLE: 59...FENDERS

MALUE EREQUENCY
00, ,,UNK/UNC 0
01...0N. 117
02...NOT ON 106
TOTAL 228

CFILE: TRACWI' DATE: -04/12/88

PER CENT DISTRIBUTION

LACL: ZERQ T EXLL ZERQD
.00 .
51.32 ' ‘51,32
46,49 46,49
9?.81 B ’9?,81

96



VARIABLE: 60...FLASH.LTS. FILE: TRACWI DATE: 04/12/88

PER_CENT DISTRIBUTION

VALUE - EREQUENTY -  INfL ZERQ  EXCL ZEBQ
0044 UNK/UNC 0 .00 -
oigqlnN 78 ‘34’21 . 3“-21
02...NOT ON 148 64.91 .  64.91
TOTAL: . 228 99512 - g9.12

w

VARIABLE: 61.,.F.E.NTS, FILE: TRACWI DATE: 04/12/88
o L _PER CENT DISTRIBUTION
MALUE EREQUENEY INCL. ZERQ EXCL. 2ERD
00...UNK/UNC 0 .00 o
01..40N 51 22,37, 22.37
02...NOT ON - 172 75,44 75,44
TOTAL 228 97,81 97,81
VARIABLE: 62,..F.W,DRV FILE: TRACWI DATE: 04/12/88
o , ) . _PER CENT DISTRIBUTION,
MALLE EREQUENCY INCL ZERQ EXCL ZEBQ
00, UNK/UNC 0 .00 o
02.,.NOT ON 211 92.54 92,54
ToTAL 228 100.00 100,00
VARIABLE: 63...F.W.WTS, FILE: TRACHI DATE: 04/12/88
L . PER CENT DISTRIBYTION .
MALUE EREQUENCY INCL ZEROD. . EXCL ZERD
00,..UNK/UNC 0 T T )
Olé!’ﬂN ' 21 . 9§21 ! 9;21
TOTAL 228 ~ 100.00 100,00
Qo



' VARIABLE?: 64...HDLTS.

MALLE

00, ,4UNK/UNC

01...0N

S 02,..NOT ON

TOTAL.

EREQUENLY

0
144
79

228

VARIABLE: 65...BRAKES

VALLUE

00,40 UNK/UNC.

01,..0N

02‘- . -NOT ON

© TOTAL

 EREQUENCY

0
67
157

228

VARIABLE: 66...STEERING

VALIE

00, ., UNK/UNC

01,..40N

0‘2. QQNGT DN

TOTAL

EREQUENLCY.

111
111

228"

VARIABLE: 67...PTO

.MALﬂEi

00, .. UNK/UNC:

01...0N

TOTAL

EREQUENCY

0
128
9e

228

FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION.

lhcL. ZERO EXCL ZERQ
.00 .
63,16 63,16
34,65 34465

97,814 97.81

FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

INCL ZERD EXCL ZEBD
00 _
29,39 29,39
68,86 68,86
98,25 98,25

FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBYTION

JIbcL ZERD EXCL ZERD
oo |
48.68 48,68
48.68 48.68
97 .36 97.36

FILE: TRACWI ‘DATE: 04/12/88

_PER CENT DISTRIBUTION

idcL ZERO  EXCL ZERD

.00 |
42,11 42.11
98,25 | 98,25

G &



VARIABLE: 68,..FRAME

VALUE EREQUENCY
00, ..UNK/UNC: | 0
01,..,0N 14
02...N0T ON 214
TOTAL. 228

VARTABLE: 69...RFLCTRS

 MALUE EREQUENCY

FILE: TRACWI DATE: 04/12/88

'PER CENT DISTRIBUTION

INCL ZERQ EXCL' ZERD
6'9 1“ '6, IL‘
93,86 93,86
loo.o00 100,00

FILE: TRACWI DATE: 04/12/88

"PER CENT DISTRIBUTION

INCL ZERD  EXCL ZERD
00,..UNK/UNC 0 .00 o
01..QON ' 87 38,16 38,16
02...NOT ON 139 60.96 60,96
“TOTAL 228 99,12 99,12

VARTABLE: 70.,.R.V.MIRROR.

‘.-‘ . ER‘ © e
. 00,,.UNK/UNC. -0
01.9’;0]\]" : ’ '35
02...NOT ON 191
TOTAL - 228

VARIABLES T71...R.W.WTS.

MALUE EREDQENEi
00, .. UNK/UNC 0o
010N 66
02...NOT ON 160
TOTAL: 228

FILE: TRACWI DATE: 04/12/88

PER: CENT -DISTRIBYTION

LML ZERQ EXCL ZERQ
.00 -
15,35 15435

99,12 99,12

FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

INcL ZERQ ‘EXCL ZERQ
- L00
28,95 28,95
70,18 70.18
99.13 99,13



VARIABLE: 72,..SWITCH

FILE: TRACWI

DATE: 04/12/88

PER .CENT DISTRIBUTION

MALUE EREQUENEY INCL ZERD EXCL ZERQ
00..,UNK/UNC 0 .on o
- 01,..0N , 80 35,09 35,09
02...NOT . ON 144 63.16 63.16
TOTAL. 228 98,25 198,25

VARIABLE: 73...8MV FILF: TRACWI DATE: 04/12/88

" PER CENT DISTRIBUTION.

MALLUE EREQUENLY INcL. ZERD EXCL' ZERQ

00, .. UNK/UNC 0 .00 -

02...M0T ON 110 48.25 - 48425
voTaL 228 97.81 97.81

VARIABLE! 74,,.TL.LTS.. FILE: TRACWI DATE: 04/12/88

PER CENT DISTRIBUTION

TOTAL 228

MALUE EREQUENCY INCL ZERQ EXCL. .ZERQ
00, .,.UNK/UNC 0 00 -
01...0N 112 49,12 49,12
02...NOT ON 112 49,12 49,12
98.24

98,24

VARIABLE: 75,..TIRES FILE: TRACWI ‘DATE: 04/12/88

PER CENT DISTRIBUTION

MALUE EREQUENECY ~ INCL'ZERQ ~ 'EXCL ZERQ
00, .4 UNK/UNC 0 00
01,..0N 102 44,74 44,74
02,..NOT ON © 123 . 53,95 53,95
TOTAL 228 98,60 98,69
P0G



VARIABLE: 76...SHIELD

VALUE EREQUENCY

FILF: TRACWI DATE:

PER CENT DISTRIBUTION

04/12/88

| INCL. ZERQ EXCL ZERQ
00, .. UNK/UNC 0 .00
02...NOT ON 215 94,30 94,30
TOTAL | 228 100.00 100.00
VARIABLE: 77...BELTS FILE: TRACWI DATE: 04/12/88

VALUE EREQUENLY.
00, . JUNK/UNC a7
01.4.0N A
02.,.40T ON 177
TOTAL. 228

PER CENT DISTRIBUTION

" INCL ZERD EXCL ZERD
20,61 .
1,75 2.21
99,99 100.00

!
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