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Executive Summary

The Traumatic Injury Surveillance of Farmers (TISF) survey project
is the first national surveillance project in over 15 years to
provide injury data for the entire agricultural production
industry (i.e., farms). These data provide sufficient detail to
target both specific farm types and farm workers at high risk of
work injuries. This document summarizes nonfatal lost-time work
injury estimates for the agricultural production industry for
1993.

Major findings from the 1993 TISF include:

- An estimated total of 201,081 lost-time work injuries
occurred on U.S.farms in 1993. This represents an incidence
rate for all farming operations of 6.5 injuries/200,000 hours
worked (200,000 hours is equivalent to 100 full-time
workers) .

> The highest injury rates were associated with specialty
livestock operations, such as horse farms and fur farms (12
injuries/200,000 hours worked), followed by beef, hog, or
sheep operations (8.2 injuries/200,000 hours worked),
miscellaneous farming operations (7.9 injuries/200,000 hours
worked), and nursery operations (7.3 injuries/200,000 hours
worked) .

> The greatest number of injuries were in beef, hog, or sheep
operations (31.1%), followed by dairy operations (18.5%),
vegetable, fruit, or nut operations (16.2%) and cash grain
operations (14.5%).

> The leading causes of lost-time work injuries on farms were
livestock (18.1%), machinery, excluding farm tractors
(17.2%), and hand tools (11.4%). Farm tractors accounted for
5.5% of these nonfatal injuries.

> The injuries typically occurred to the workers’ leg, Knee, or
hip (15.2%), back (15.0%), finger (12.1%), or their hands or
wrist (11.8%).

> Sprains and strains (25.6%) accounted for the largest number
of lost-time injuries, followed by lacerations (18.7%),
fractures (15.2%), and bruises (13.8%).

> Farm operators and their family members accounted for most of
the injuries (62.9%) reported in the TISF.

> Injured workers were usually male (90.3%), and the race or
ethnic origin of the worker was typically white (76.2%).
Hispanics accounted for the second highest number of injuries
(21.8%).



> Of the estimated 126,700 injured family workers, 97 percent
were white, with 43 percent of the injured family members
working on beef, hog, or sheep operations. The estimated
injury rate for family workers on all farms was 7
injuries/200,000 hours.

> Of the estimated 72,600 estimated injuries among hired
workers, Hispanics accounted for 56 percent, with 32 percent
of the injured hired workers working on vegetable, fruit, or
nut operations (23,500 injuries). The injury rate for hired
workers on all farms was 5.5 injuries/200,000 hours.

The tables of farm injury statistics contained in this document
are designed as a resource for safety and health professionals and
researchers to answer the major questions ask about farm-related
work injuries. Farm injury statistics for 1993 are provided for
the Nation, major regions, and selected States. The content of
this document fills a critical information gap by providing
detailed data on agricultural injuries in the U.S.



Section I: The Traumatic Injury
Surveillance of Farmers Survey

INTRODUCTION

Workers in the agriculture industry of the United States (U.S.)
have received a great deal of attention recently because of their
high risk of fatal injuries and suspected risk for serious
nonfatal injuries [NIOSH, 1992; Merchant et al., 1989]. A major
problem with planning injury prevention programs for these
agricultural workers is a lack of surveillance data, especially
for those injuries which are nonfatal. To address this lack of
nonfatal injury data, the National Institute for Occupational
Safety and Health (NIOSH), working in cooperation with the
National Safety Council (NSC) Agricultural Division and the U.S.
Department of Agriculture (USDA), developed the Traumatic Injury
Surveillance of Farmers (TISF) survey.

The objective of the TISF is to determine the frequency, incidence
rate, and characteristics of agricultural work-related injuries
occurring in the U.S. using a uniform surveillance system. This
is accomplished by collecting data on agricultural work-related
injuries that occur during a calendar year on a random sample of
farms across the U.S. The TISF provides injury estimates at the
State, regional, and U.S. level, and allows every state to obtain
injury data within a 3-year time period.

The intent of the following document is to present the first year
of TISF results in an easily accessible statistical abstract
format. This is the first in a series of TISF reports that will
eventually provide data for all 50 states. No attempt is made to
interpret the results presented here because of the quantity of
data presented. It is hoped that the data will be used by public
health and safety professionals, engineers, and other groups
working in the area of farm safety to help in their intervention
programs and injury control research.

These data were collected by the USDA, National Agricultural
Statistics Service (NASS) through an Interagency Agreement with
NIOSH. The injury estimates and incidence rates presented in this
statistical abstract were calculated by NIOSH and are presented
here with the approval of USDA, NASS. Access to all TISF data
files, or additional injury estimates from the TISF data, are
subject to the approval of USDA, NASS.

METHODS
General Survey Design:

The TISF surveillance system is a mail survey-based surveillance
system using a Total Design Method methodology ({(Dillman, 1978).



The TISF survey uses a personalized letter to the person asked to
complete the survey, emphasizing that their response is important.
Each person is sent a postcard after the first mailing of the
survey reminding them to complete the questionnaire.
Approximately 3 to 4 weeks after the initial mailing, a second
letter and copy of the survey is sent to those people who have not
responded. To increase the response rates, the TISF survey is
conducted in January and February — a time of the year when most
farm operators are not actively farming. The survey instrument
used for the TISF is kept at a maximum of four pages. The 1994
instrument is provided in Appendix A. Finally, an abbreviated
telephone survey is conducted on a random sample of 1,000
nonresponding farm operators to allow for the assessment of
nonresponse bias in the main survey.

The sample selection and sampling frame information for the survey
is provided by USDA, NASS through an interagency agreement. All
agricultural production operations in the U.S. are in the
population for study. NASS draws all samples, conducts the
mailings, cnducts follow-back contacts to the farm operations for
assessing nonresponse, enters data, and providing all sampling
frame information required by the NIOSH sampling design.

For the survey, an injury is defined as any condition that results
in ¥» day or more of restricted activity (e.g., person could not
perform work or other normal duties, missed work, missed school).
An agricultural work-related injury is defined as any injury
meeting this definition that occurred while performing work,
either on the farm or off the farm, associated with the farm
business. This definition excludes injuries to contractors
working for the farm operation, injuries associated with work not
done for the farm business, or injuries occurring on the farmstead
while the person was not working for the farm business. While the
total number of work-related lost-time injuries are requested for
the calendar year on the survey, descriptive information is only
provided for the most recent injury event.

All information provided on the survey is self-reported by the
farm operator. As such, variables such as race or ethnic origin,
age, and the cause of the injury event are subject to the
interpretation of the farm operator.

Sampling Design:

A two-stage random sample of farm operations is drawn to provide
estimates for the study population. The sample-based estimators
for this two-stage design are provided in Appendix B. The first-
stage consists of 42 primary units, which are individual states,
or combinations of states, that ensure a reasonable number of
farming operations per primary unit (Table 1-1). The primary
units are stratified by geographic region in the U.S. (Table 1-2).
Selection of these units is systematic within a region. The
stratification of the first-stage sample by region reduces the
effect of using systematic rather than random sampling. Equal
probability sampling assumptions are used for the first-stage
sample. The number of samples in the first-stage {(n,) ranges from
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Table 1-1. Primary (States) and secondary (Farms) sample units
for the TISF Surveillance System.

Primary Secondary
Units (States) Units (Farms)
Alabama 47,000
Alaska, Washington 44,000
Arizona 8,100
Arkansas 48,000
California 84,000
Colorado 27,000
Connecticut, Rhode Island, Massachusetts 11,670
Delaware, Maryland 18,600
Florida 41,000
Georgia 48,000
Hawaii 4,650
Idaho 22,100
Illinois 83,000
Indiana 71,000
Iowa 105,000
Louisiana 34,000
Kansas 69,000
Kentucky 95, 000
Maine, New Hampshire, Vermont 16,800
Michigan 55,000
Minnesota 90,000
Mississippi 41,000
Missouri 109, Q00
Montana, Wyoming 33,600
Nebraska 57,000
Nevada, Utah 15,500
New Jersey 8,300
New Mexico 14,000
New York 39,000
North Carolina 65,000
North Dakota 33,500
oOhio 86,000
Oklahoma 70,000
Oregon 37,000
Pennsylvania 54,000
South Carolina 25,500
South Dakota 35,000
Tennessee 91,000
Texas 186, 000
Virginia 47,000
West Virginia 21,000

Wisconsin 81, 000



Table 1-2. Geographic regions of the United States used in the

TISF survey.

Scheduled
Region States Survey Year(s)
Northeast Maine 1994
Vermont 1994
New Hampshire 1994
Massachusetts 19985, 1996
Connecticut 1995, 1996
Rhode Island 1995, 1996
New York 1995
Pennsylvania 1994, 1996
New Jersey 1994
South Delaware 1996
Maryland 1996
West Virginia 1995
Kentucky 1995
Virginia 1984, 1996
Tennessee 1994
North Carolina 1994
South Carolina 1995
Georgia 13995
Florida 1994, 1996
Alabama 19985
Mississippi 1996
Louisiana 1996
Arkansas 1996
Oklahoma 1994
Texas 1996
Midwest Ohio 1996
Michigan 1994
Indiana 1995
Illinois 1995
Wisconsin 1994
Minnesota 1996
Iowa 1994
Missouri 1994, 1995
Kansas 1994, 1996
Nebraska 1996
South Dakota 1995
North Dakota 1994
West Montana 1995
Wyoming 1895
Colorado 1994
New Mexico 1996
Arizona 1994
Nevada 1995
Utah 1995
Idaho 1995
Washington 1994
Oregon 1995
California 1994, 1996
Alaska 1994
Hawaii 1996



15 to 19 depending on the year of the survey. The second-stage
sample is a stratified simple random sample of farming operations
(i.e., secondary units) within the selected first-stage units.

The second-stage stratification is by type of farming operation.
Sample size allocations within strata are proportionally allocated
by farm type. The total number of farms in each primary unit are
given in Table 1-1. All responses to the mail survey are on a
"per farm”" basis. The second-stage sample size (n,) is 1,400 farms
per first-stage sampling unit.

Upon completion of the mail survey, a random sample of 1,000
nonrespondents from all primary units are contacted by telephone
to obtain basic survey information which is used to assess
nonresponse bias in the mail survey.

Injury, Restricted Workday, and Exposure Estimates:

The national and regional estimates and variances for injuries,
restricted workdays, and hours of exposure are obtained by using
the unbiased estimators of a two-stage sample, which are presented
in Appendix B. The State estimates for injuries and hours of
exposure are obtained using the unbiased estimator for a
stratified simple random sample (Appendix B.). All sample-based
estimators and variance estimators are derived from Cochran
[1977].

Incidence Rate Estimates:

The injury incidence rates and the restricted workday incidence
rates are estimated as the estimated injuries or restricted
workdays at the State, regional, or national level divided by the
estimated exposure at the State, regional, or national level
respectively. The rates are then expressed in terms of 200,000
hours, which is the Bureau of Labor Statistics definition of 100
full-time workers {BLS, 1990].

The sampling variance calculations for the exposure-based incident
rates are estimated using the linear combination of variances of
the injury freguency estimate and the exposure estimate as
described by Cochran [1977]. The general form of the variance
expression is:

v{R)= 200,000? (%_()Z[V(y) + R?v(x) - 2R cov(y, x) ]

where: v{R)= variance of the rate, R:
v{y)= variance for the numerator (e.g., injuries):;
v{x)= variance for the hours of exposure;
cov(y,X)= covariance between the numerator and the
hours of exposure;
x = mean for hours of exposure.



The covariance term for the State estimate accounts for the
stratification of the sampled farms, while the covariance term for
the regional rates includes the first-stage and second-stage
components of the covariance term. For the national estimates,
only the first-stage covariance term is assessed with the second-
stage component assumed to be negligible.

Categorical Frequency Estimates:

The frequency estimates for the categorical variables on the TISF
survey are based on all farms that reported only one injury,
excluding farms with more than one injury. This is done to avoid
bias during the construction of frequency distributions of
categorical variables. Because the TISF survey only has detailed
information for the most recent injury event, including farms that
reported more than one injury would bias the distributions by
causing the distribution of injuries by month to be artificially
skewed towards the later months of the calendar year.

Furthermore, if different types of injuries are associated with
the time of the year, then including injury descriptions for farms
with more than one injury could bias other categorical variables.

The frequency estimates for farms with only one injury are
adjusted for each stratum within a specific State to provide
frequency results that sum to the estimated total injuries within
each State. Because the regional and national estimates are
derived from the State estimates, no further adjustments are
required beyond the State level. The adjustment is a simple
proportional increase of the sampling weight to make all farms
with one reported injury account for the additional injuries not
included for farms with more than one injury. For example, if the
total estimated number of injuries for stratum A was 100 injuries,
but the estimated number accounted for by farms reporting only one
injury event was 85 for that stratum, then the sampling weight for
the farms reporting only one injury event in stratum A would be
increased by a factor of 1.18 {e.g. 100 divided by 85). This
adjusted sampling weight is used to construct the categorical
frequency tables.

Frequency tables for States, regions, and the nation are presented
at differing levels of detail because of differing levels of data
available at the three levels. National frequency tables provide
the highest level of detail and cross classification of
information, while the State data are only provided at the
univariate level. The regional tables provide much of the same
detail as the national tables, except for age-~specific data, and
the use of broad farming groups (crops and livestock) rather than
the specific farm types presented in the national tables.

HIGHLIGHT OF RESULTS

A total of 12,990 of the sampled 25,200 farm operations responded
to the mail survey for a response rate of 51.5 percent. The
response rates by geographic region were essentially the same,
ranging from a high of 53 percent in the South region to a low of
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50 percent in the Northeast region. The survey response rate by
State ranged from a high of 63 percent for the State of Virginia
to a low of 42 percent for the State of North Dakota. Evaluation
of the survey of 1,000 nonresponding farm operations from the main
survey did not show any significant bias in the main survey
associated with the nonresponding farms.

There were an estimated 201,000 *+ 45,000 lost-time work injuries
on farms in 1993. This represented an incidence rate of 6.5 + 0.8
lost-time injuries per 200,000 hours of farm work. These injuries
resulted in an estimated 3,0597,531 restricted workdays, with a
corresponding lost workday rate of 98.3 lost workdays per 200,000
hours of work.

The region of the nation with the highest number of lost-time
injuries was the Midwest with an estimated 82,900 lost-time
injuries. The highest estimated injury rate also occurred in the
Midwest (7.6 lost-time injuries per 200,000 hours of farm work).

The major sources of injury on U.S. farming operations were
livestock (18.1%), machinery (17.4%), and hand tools (11.4%).
These injuries most frequently resulted in a sprain or strain
(25.6%), cut (18.7%), or fracture (15.2%). The body parts most
commonly injured were the leg, knee, or hip (15.2%), the back
(15.0%), and the finger (12.1%). Workers 30 to 39 years of age
reported the highest number of these injuries (24.8%). Males were
involved in these injury events 95 percent of the time.

Beef, hog, or sheep operations were found to have the highest
number of lost-time work injuries (62,546 injuries) and restricted
workdays (1,145,330 restricted workdays). Dairy operations had
the second highest number of injuries (37,123 injuries); followed
by vegetable, fruit, or nut operations (32,579 injuries):;and cash
grain operations (29,087 injuries). Vegetable, fruit, or nut
operations had the second highest number of restricted workdays
(553,842 restricted workdays):; followed by cash grains (479,260
restricted workdays); and dairy operations (446,798 restricted
workdays). The highest injury rates per 200,000 hours of work
were seen in the combined group of other livestock and other farms
(9.9 injuries per 200,000 hours):; followed by beef, hog, or sheep
operations (8.2 injuries/200,000 hours); nursery operations (7.3
injuries/200,000 hours!; and dairy operations (6.4
injuries/200,000 hours).

Family workers (including partners and family members of the
partner) accounted for more injuries (126,289 injuries), more
restricted workdays (2,129,200 restricted workdays) and a higher
injury rate (7.0 injuries/200,000 hours) than hired workers (Table
2-2). However, nursery operations, dairy operations, and the
combined group of other livestock and other farms did have hired
injury rates higher than family member injury rates (Table 2-2).

The complete results are presented in Sections 2 through 4 of the
statistical abstract. Section 2 presents the national statistics,
Section 3 the region-specific statistics, and Section 4 the State-
specific statistics. Appendix C provides standard errors for the
rate estimates presented in these three Sections. Standard errors



are not presented for the categorical frequency tables in this
document.
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Table 2-1. National estimates of injuries, restricted workdays, injury rate per 200,000
hours worked, and restricted workdays per 200,000 hours worked by type of farming
operation, 1993.

Estimated Estimated Estimated Estimated

Lost-time Restricted Lost-time Restricted
Farm Type Injuries Workdays Injury Rates Workdays Rate
Cash grain 29087.2 479260.1 6.1 100.1
Field crops 17151.3 208495.5 4.8 58.3
Veg, fruit, nuts 32579.2 553842.2 5.3 89.9
Nursery 14608.4 122893.9 7.3 61.4
Beef, hogs, sheep 62546.1 1145330.5 8.2 150.1
Poultry 2082.1 65695.3 3.4 105.9
Dairy 37123.1 446798.3 6.4 77.6
Other livestock 3539.3 30207.6 12.0 102.0
Other farms 2364.6 7229.2 7.9 24.0
All farms 201081.3 3059753.5 6.5 98.3



v

Table 2-2. National estimates of injuries, restricted workdays, injury rate per 200,000
hours worked, and restricted workdays per 200,000 hours worked by type of farming
operation and status of the injuried worker, 1993,

Estimated Estimated Estimated Estimated
Lost-time Restricted Lost-time Restricted
Farm Type Status Injuries Workdays Injury Rate Workdays Rate
Cash grain Family 24628.1 464547 .4 6.9 129.5
Hired 3723.4 12655.1 3.1 10.6
Field crops Family 10069.0 152951.8 4.8 73.5
Hired 6996.2 53972.8 4.0 30.0
Veg, fruit, nuts Family 5108.3 176766.9 6.8 132.4
Hired 2351%8.7 377076.9 4.9 78.1
Nursery Family 852.6 18462.1 1.7 36.0
Hired 13756.1 104431.8 8.2 70.2
Beef,hogs,sheep Family 54893.9 1109726.2 9.5 191.1
Hired 7171.8 33376.9 3.9 18.3
Poultry Family 1463.8 58369.5 3.9 157.4
Hired 618.3 6325.8 2.5 26.0
Dairy Family 22780.2 359216.4 5.7 89.6
Hired 13689.0 84776.4 7.8 48.5
Other livestock Family 2493.1 26878.7 11.4 122.8
Hired 1001.5 2187.5 13.0 43.1
Other farms Family 72.9 2187.5 0.5 14.8
Hired 2291.7 5041.7 15.0 33.0
All Farms Family 126289.0 2129199.5 7.0 132.2
Hired 72717.7 926742.0 5.5 51.6



Table 2-3.

National estimates of lost-time injuries by region,

1993.
Cumulative Cumulative
Region Frequency Percent Frequency Percent
Northeast 14411.4 7.2 14411.4 7.2
South 44098.2 21.9 58509.6 29.1
Midwest 8§2918.0 41.2 141427.6 70.3
West 59706.1 29.7 201133.7 100.0

Table 2-4. National estimates of lost-time injuries by farm type,

1993.

Cumulative Cumulative
Farm Type Frequency Percent Frequency Percent
Cash grain 29086.7 14.5 28086.7 14.5
Field crops 17229.2 8.6 46315.9 23.0
Veqg, fruit, nuts 32628.0 16.2 78943.9 39.2
Nursery 14608.7 7.3 93552.¢6 46.5
Beef,hogs, sheep 62545.9 31.1 156098.5 77.6
Poultry 2082.1 1.0 158180.6 78.6
Dairy 37122.5 18.5 195303.1 97.1
Other livestock 3538.9 1.8 198842.0 98.9
Other farms 2291.7 1.1 201133.7 100.0

Table 2-5.
the injured worker, 1993.

National etimates of lost-time injuries by status of

Status of Cumulative Cumulative
Injured Worker Frequency Percent Frequency Percent
Operator/family 111403.3 55.5 111403.3 55.5
Partner/family 14885.7 7.4 126289.0 63.0
Hired labor 70781.8 35.3 197070.8 98.3
Unpaid nonfamily 1935.9 1.0 199006.7 99.2
Other 1543.0 0.8 200549.7 100.0
(Frequency Missing = 584.0)
Table 2-6. National estimates of lost-time injuries by gender,
1993.
Cumulative Cumulative
Gender Frequency Percent Frequency Percent
Male 181070.3 90.3 181070.3 90.3
Female 19479.4 9.7 200549.7 100.0
(Frequency Missing = 584.0)
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Table 2-7. National estimates of lost-time injuries by age group,

1993.
Age Group Cumulative Cumulative
(Years) Frequency Percent Frequency Percent
10-19 12873.4 6.4 12873.4 6.4
20-29 37926.1 18.9 50799.5 25.3
30-39 49795.6 24.8 100595.1 50.2
40-49 36510.5 18.2 137105.6 68.4
50-59 30340.7 15.1 167446.3 83.6
60-69 21008.8 10.5 188455.1 94.0
>=70 11945.8 6.0 200400.9 100.0
(Frequency Missing = 732.8)
Table 2-8. National estimates of lost-time injuries by race or
ethnic origin, 1993.
Race/ Cumulative Cumulative
Ethnic Origin Frequency Percent Frequency Percent
White 152544.0 76.2 152544.0 76.2
Hispanic 43742.1 21.8 196286.1 98.0
Black 1422.6 0.7 197708.7 98.7
Asian 752.8 0.4 198461.5 99.1
American Indian 974.6 0.5 199436.1 99.6
Other 790.0 0.4 200226.1 100.0
(Frequency Missing = 907.6)
Table 2-9. National estimates of lost-time injuries by month,
1993.
Cumulative Cumulative
Month Frequency Percent Frequency Percent
January 11661.0 5.8 11661.0 5.8
February 7495.6 3.7 19156.6 9.6
March 8453.5 4.2 27610.1 13.8
April 13804.5 6.9 41414.6 20.7
May 15817.1 7.9 57231.7 28.6
June 25715.2 i2.8 82946.9 41.4
July 25837.6 12.9 108784.5 54.3
August 23627.0 11.8 132411.5 66.1
September 19886.8 9.9 152298.3 76.1
October 15828.0 7.9 168126.3 84.0
November 17318.2 8.7 185444.5 92.6
December 14760.8 7.4 200205.3 100.0
(Frequency Missing = 928.4)
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Table 2-10.

National estimates of lost-time injuries by severity

of the injury, 1993.
Severity Cumulative Cumulative
of Injury Freguency Percent Frequency Percent
Temporary 189937.1 94.8 189937.1 94.8
Permanent 9186.9 4.6 199124.0 99.4
Fatality 1250.9 0.6 200374.9 100.0
(Frequency Missing = 758.8)
Table 2-11. National estimates of lost-time injuries by whether
professional medical attention was sought, 1993.
Medical
Attention Cumulative Cumulative
Required Frequency Percent Fregquency Percent
Unknown 11196.6 5.6 11196.6 5.6
Yes 160864.8 80.0 172061.4 85.5
No 29072.3 14.5 201133.7 100.0
Table 2-12. National estimates of lost-time injuries by body part
injured, 1993.
Body Part Cumulative Cumulative
Injured Frequency Percent Frequency Percent
Head/neck 10206.0 5.1 10206.0 5.1
Eye 13512.2 6.7 23718.2 11.8
Chest/trunk 17107.9 8.5 40826.1 20.4
Back 30052.9 15.0 70879.0 35.3
Arm/shoulder 15408.2 7.7 86287.2 43.0
Finger 24358.3 12.1 110645.5 55.2
Hand/wrist 23656.7 11.8 134302.2 67.0
Leg/knee/hip 30514.1 15.2 164816.3 82.2
Toe 1830.9 0.9 166647.2 83.1
Foot 17605.6 8.8 184252.8 91.9
Mult. parts 12019.9 6.0 196272.7 97.9
Other 4277.0 2.1 200549.7 100.0
(Frequency Missing = 584.0)
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Table 2-13.
injury, 1993.

National estimates of lost-time injuries by nature of

Nature of Cumulative Cumulative

Injury Frequency Percent Frequency Percent
Amputation 1154.2 0.6 1154.2 0.6
Bruise 27738.5 13.8 28892.7 14.4
Burn 2281.9 1.1 31174.6 15.5
Cut 37434.2 18.7 68608.8 34.2
Crush 13458.6 6.7 82067.4 40.9
Fracture 30574.2 15.2 112641.6 56.2
Poisoning 389.8 0.2 113031.4 56.4
Puncture 9792.3 4.9 122823.7 61.2
Sprain/strain 51382.1 25.6 174205.8 86.9
Mult. injury 11713.3 5.8 185919.1 92.7
Other 14630.6 7.3 200549.7 100.0
(Frequency Missing = 584.0)
Table 2-14. National estimates of lost-time injuries by type of

event, 1993.

Type of Cumulative Cumulative
Event Frequency Percent Frequency Percent
Caught in 5149.2 2.6 5149.2 2.6
Caught between 19541.8 9.7 24691.0 12.3
Caught under 8369.8 4.2 33060.8 16.5
Struck by/against 37600.9 18.7 70661.7 35.2
Struck by falling 10910.2 5.4 81571.9 40.7
Struck by flying 7344.0 3.7 88915.9 44.3
Contact sharp obj. 22611.8 11.3 111527.7 55.6
Fall, same level 23994.4 12.0 135522.1 67.6
Fall, elevation 18375.2 9.2 153897.3 76.7
Overexertion 26157.4 13.0 180054.7 89.8
Other 20495.0 10.2 200549.7 100.0
(Frequency Missing = 584.0)
Table 2-15. National estimates of lost-time injuries by activity

when worker was injured, 1993.

Activity When Cumulative Cumulative

Injured Frequency Percent Frequency Percent
Farm maint. 31531.1 15.7 31531.1 15.7
Machine maint. 26721.8 13.3 58252.9 29.0
Field work 37563.4 18.7 95816.3 47.8
Crop handling 30628.9 15.3 126445.2 63.0
Livestock handling 51514.5 25.7 177959.7 88.7
Other 22590.0 11.3 200549.7 100.0

(Frequency Missing = 584.0)
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Table 2-16. National estimates of lost-time injuries by source of
the injury, 1993.

Source of Cumulative Cumulative
Injury Frequency Percent Frequency Percent
Tractor 10939.7 5.5 10939.7 5.5
Machinery 34441.5 17.2 45381.2 22.6
Livestock 36207.0 18.1 81588.2 40.7
Hand tool 22896.0 11.4 104484.2 52.1
Power tool 7403.6 3.7 111887.8 55.8
Pesticide/chem. 1454.0 0.7 113341.8 56.5
Plant/tree 8649.6 4.3 121991.4 60.8
Working surface 17057.0 8.5 139048.4 69.3
Truck/auto 6140.9 3.1 145189.3 72.4
Other vehicle 4841.4 2.4 150030.7 74.8
Liquids 1227.7 0.6 151258.4 75.4
Other 49291.3 24. 200549.7 100.0

(Frequency Missing = 584.0)
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Table 2-3. National estimates of restricted workdays by region,
1993.
Cumulative Cumulative
Region Frequency Percent Frequency Percent
Northeast 172924.7 5.7 172924.7 5.7
South 773506.8 25.3 946431.5 31.0
Midwest 1276975.9 41.7 2223407.4 72.7
West 836346.1 27.3 3059753.5 100.0
Table 2-6. National estimates of restricted workdays by gender,
1993.
Cumulative Cumulative
Gender Frequency Percent Frequency Percent
Male 2478401.1 81.0 2478401.1 81.0
Female 581352.4 19.0 3059753.5 100.0
Table 2-7. National estimates of restricted workdays by age
group, 1993.
Age Group Cumulative Cumulative
{(Years) Frequency Percent Frequency Percent
10-19 137817.2 4.5 137817.2 4.5
20-29 236409.9 7.7 374227.1 12.2
30-39 434806.9 14.2 809034.0 26.4
40-49 694125.7 22.7 1503159.7 49.1
50-59 552443.9 18.1 2055603.6 67.2
60-69 752848.9 24.6 2808452.5 91.8
>=70 251301.0 8.2 3059753.5 100.0
Table 2-8. National estimates of restricted workdays by race or
ethnic origin, 1993.
Race/ Cumulative Cumulative
Ethnic Origin Frequency Percent Frequency Percent
White 2650754.3 86.6 2650754.3 86.6
Hispanic 314138.4 10.3 2964992.7 96.9
Black 10228.7 0.3 2975221.4 97.2
Asian 66458.9 2.2 3041680.2 99.4
American Indian 4985.5 0.2 3046665.7 99.6
Other 13187.8 0.4 3059753.5 100.0
Table 2-10. National estimates of restricted workdays by severity
of the injury, 1993.
Severity Cumulative Cumulative
of Injury Frequency Percent Frequency Percent
Temporary 3059753.5 100.0 3059753.5 100.0
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Table 2-11.

Medical
Attention Cumulative Cumulative
Required Frequency Percent Frequency Percent
Yes 2827133.0 92.4 2827133.0 92.4
No 232620.5 14.5 3059753.5 7.6
Table 2-12. National estimates of restricted workdays by body
part injured, 1993.
Body Part Cumulative Cumulative
Injured Frequency Percent Frequency Percent
Head/neck 83660.0 2 7 83660.0 2.7
Eye 105029.6 .4 188689.6 6.1
Chest/trunk 269216.9 8 8 457906.5 14.9
Back 627790.5 20.5 1085697.0 35.4
Arm/shoulder 284523.9 9.3 1370220.9 44 .7
Finger 122897.2 4.0 1493118.1 48 .7
Hand/wrist 374248.4 12.2 1867366.5 60.9
Leg/knee/hip 541547.6 17.7 2408914.1 78.6
Toe 12178.5 0.4 2421092.6 738.0
Foot 292684.6 9.6 2713777.2 88.6
Mult. parts 306384.1 10.0 3020161.3 98.7
Other 39592.2 1.3 3059753.5 100.0
Table 2-13. National estimates of restricted workdays by nature
of injury, 1993.
Nature of Cumulative Cumulative
Injury Frequency Percent Frequency Pexcent
Amputation 19149.1 0.6 19149.1 0.6
Bruise 175853.4 5.7 195002.5 6.3
Burn 12741.3 0.4 207743.8 6.7
Cut 182201.2 6.0 389945.0 12.7
Crush 176541.8 5.8 566486.8 18.5
Fracture 1046383.8 34.2 1612870.6 52.7
Poisoning 5289.5 0.2 1618160.1 52.9
Puncture 50853.1 1.9 1675013.2 54.8
Sprain/strain 763352.3 24.9 2438365.5 79.7
Mult. injury 246062.5 8.0 2684428.0 87.7
Other 375325.5 12.3 3059753.5 100.0

National estimates of restricted workdays by whether
professional medical attention was sought, 1993.
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Table 2-14.

National estimates of restricted workdays by type of

event, 1993.
Type of Cumulative Cumulative
Event Frequency Percent Freguency Percent
Caught in 55409.5 1.8 55409.5 1.8
Caught between 240895.6 7.9 296305.1 9.7
Caught under 126555.9 4.1 422861.0 13.8
Struck by/against 720045.6 23.5 1142906.6 37.3
Struck by falling 54291.9 1.8 1197198.5 39.1
Struck by flying 19617.8 0.6 1216816.3 39.7
Contact sharp obj. 120600.1 3.9 1337416.4 43.6
Fall, same level 805354.0 26.3 2142770.4 69.9
Fall, elevation 394337.5 12.9 2537107.9 82.8
Overexertion 212223.7 6.9 2749331.6 89.9
Other 310421.9 10.1 3059753.5 100.0
Table 2-15. National estimates of restricted workdays by activity
when worker was injured, 1993.
Activity When Cumulative Cumulative
Injured Frequency Percent Freguency Percent
Farm maint. 352080.5 11.5 352080.5 11.5
Machine maint. 380240.3 12.4 732320.8 23.9
Field work 549215.4 17.9 1281536.2 41.8
Crop handling 508540.0 16.6 1790076.2 58.4
Livestock handling 889058.8 29.1 2679135.0 87.5
Other 380618.5 12.4 3059753.5 100.0

Table 2-16. National estimates of restricted workdays by source

of the injury, 1993.
Source of Cumulative Cumulative
Injury Frequency Percent Frequency Percent
Tractor 264651.8 8.6 264651.8 5.5
Machinery 363840.2 11.9 628492.0 22.6
Livestock 567886.0 18.6 1196378.2 40.7
Hand tool 245449.9 8.04 1441827.9 52.1
Power tool 19421.7 0.6 1461249.6 55.8
Pesticide/chem. 13410.9 0.4 1474660.5 56.5
Plant/tree 115270.1 3.8 1589930.6 60.8
Working surface 479%503.9 15.7 2069434.5 69.3
Truck/auto 174109.9 5.7 2243544.4 72.4
Other vehicle 105005.0 3.4 2348549.4 74.8
Liquids 24772.8 0.8 2373322.2 75.4
Other 686431.4 22.4 3059753.5 100.0



Table 2-17.

National estimates of lost-time injuries by region of

the U.S. for cash grain operations, 1993.
Cumulative Cumulative
Region Frequency Percent Frequency Percent
Northeast 595.8 2.0 595.8 2.0
South 3085.2 10.6 3681.0 12.7
Midwest 23691.5 81.5 27372.5 94.1
West 1714.2 5.9 29086.7 100.0
Table 2-18. National estimates of lost-time injuries by status of
the injured worker for cash grain operations, 1993.
Status of Cumulative Cumulative
Injured Worker Frequency Percent Frequency Percent
Operator/family 21788.0 74.9 21788.0 74.9
Partner/family 2840.1 9.8 24628.1 84.7
Hired labor 3230.1 11.1 27858.2 95.8
Unpaid nonfamily 493.3 1.7 28351.5 97.5
Other 735.2 2.5 29086.7 100.0
Table 2-19. National estimates of lost-time injuries by gender
for cash grain operations, 1993.
Cumulative Cumulative
Gender Frequency Percent Frequency Percent
Male 27588.3 94.8 27588.3 94.8
Female 1498.4 5.2 29086.7 100.0
Table 2-20. National estimates of lost-time injuries by age group

for cash grain operations, 1993.
Age Group Cumulative Cumulative
(Years) Frequency Percent Frequency Percent
10-19 2478.2 8.5 2478.2 8.5
20-29 2749.4 9.5 5227.6 18.0
30-39 8867.0 30.5 14094.6 48.5
40-49 4088.6 14.1 18183.2 62.5
50-59 4658.2 16.0 22841.4 78.5
60-69 4486.0 15.4 27327.4 94.0
>=70 1759.3 6.0 29086.7 100.0
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Table 2-21. National estimates of lost-time injuries by race or
ethnic origin for cash grain operations, 1993.

Race/ Cumulative Cumulative
Ethnic Origin Frequency Percent Frequency Percent
White 28267.0 97.8 28267.0 97.8
Hispanic 338.1 1.2 28605.1 98.9
Black 306.8 1.1 28911.9 100.0

{(Frequency Missing = 174.8)

Table 2-22. National estimates of lost-time injuries by month for
cash grain operations, 1993.

Cumulative Cumulative

Month Frequency Percent Frequency Percent
January 620.6 2.1 620.6 2.1
February 727.2 2.5 1347.8 4.7
March 877.5 3.0 2225.3 7.7
April 4043.9 14.0 6269.2 21.7
May 2720.4 9.4 8989.6 31.1
June 4884.2 16.9 13873.8 48.0
July 3212.9 11.1 17086.7 59.1
August 2604.5 3.0 18691.2 68.1
September 3972.1 13.7 23663.3 81.8
October 2669.3 9.2 26332.6 91.1
November 657.7 2.3 26990.3 93.4
December 1921.6 6.6 28911.9 100.0
(Frequency Missing = 174.8)

Table 2-23. National estimates of lost-time injuries by severity
of the injury for cash grain operations, 1993.

Severity Cumulative Cumulative
of Injury Frequency Percent Frequency Percent
Temporary 27399.8 94.8 27399.8 94.8
Permanent 1337.3 4.6 28737.1 99.4
Fatality 174.8 0.6 28911.9 100.0

(Frequency Missing = 174.8)

Table 2-24. National estimates of lost-time injuries by whether
professional medical attention was sought for cash grain
operations, 1993.

Medical

Attention Cumulative Cumulative
Required Frequency Percent Frequency Percent
Unknown 1686.98 5.8 1686.9 5.8
Yes 23473.0 80.7 25159.9 86.5
No 3926.8 13.5 29086.7 100.0

24



Table 2-25. National estimates of lost-time injuries by body part
injured for cash grain operations, 1993.

Body Part Cumulative Cumulative
Injured Frequency Percent Freguency Percent
Head/neck 2110.9 7.3 2110.9 7.3
Eye 891.9 3.1 3002.8 10.3
Chest/trunk 2159.6 7.4 5162.4 17.7
Back 2894.5 10.0 8056.9 27.7
Arm/shoulder 3062.9 10.5 11119.8 38.2
Finger 4669.1 16.1 15788.9 54.3
Hand/wrist 2790.9 9.6 18579.8 63.9
Leg/knee/hip 4704.3 16.2 23284.1 80.1
Toe 397.1 1.4 23681.2 81.4
Foot 2510.6 8.6 26191.8 90.0
Mult. parts 2392.3 8.2 28584.1 98.3
Other 502.6 1.7 25086.7 100.0

Table 2-26. National estimates of lost-time injuries by nature of

the injury for cash grain operations, 1993.
Nature of Cumulative Cumulative
Injury Frequency Percent Frequency Percent
Amputation 174.8 0.6 174.8 0.6
Bruise 2694.0 9.3 2868.8 9.9
Burn 644.3 2.2 3513.1 12.1
Cut 4774.5 16.4 8287.6 28.5
Crush 1279.6 4.4 9567.2 32.9
Fracture 5909.7 20.3 15476.9 53.2
Poisoning 115.8 0.4 15592.7 53.6
Puncture 2120.0 7.3 17712.7 60.9
Sprain/strain 5953.8 20.5 23666.5 81.4
Mult. injury 3010.5 10.4 26677.0 91.7
Other 2409.7 8.3 29086.7 100.0

Table 2-27. National estimates of lost-time injuries by type of

event for cash grain operations, 1993.
Type of Cumulative Cumulative
Event Frequency Percent Frequency Percent
Caught in 1809.7 6.2 1809.7 6.2
Caught between 3741.7 12.9 5551.4 19.1
Caught under 1936.6 6.7 7488.0 25.7
Struck by/against 4033.6 13.9 11521.6 39.6
Struck by falling 1783.1 6.1 13304.7 45.7
Struck by flying 1134.1 3.9 14438.8 49.6
Contact sharp obj. 2124.1 7.3 16562.9 56.9
Fall, same level 3276.7 11.3 19839.6 68.2
Fall, elevation 3367.1 11.6 23206.7 79.8
Overexertion 2474.2 8.5 25680.9 88.3
Other 3405.8 11.7 29086.7 100.0
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Table 2-28. National estimates of lost-time injuries by activity
when injured for cash grain operations, 1993.

Activity When Cumulative Cumulative
Injured Frequency Percent Frequency Percent
Farm maint. 6916.3 23.8 6916.3 23.8
Machine maint. 6585.5 22.6 13501.8 46.4
Field work 5014.8 17.2 18516.6 63.7
Crop handling 4099.2 14.1 22615.8 77.8
Livestock handling 4975.9 17.1 27591.7 94.9
Other 1495.0 5.1 29086.7 100.0

Table 2-29. National estimates of lost-time injuries by source of
injury for cash grain operations, 1993.

Source of Cumulative Cumulative
Injury Frequency Percent Frequency Percent
Tractor 3185.2 11.0 3185.2 11.0
Machinery 5298.4 18.2 8483.6 29.2
Livestock 3205.6 11.0 11689.2 40.2
Hand tool 3907.8 13.4 15597.0 53.6
Power tool 1261.1 4.3 16858.1 58.0
Pesticide/chem. 386.8 1.3 17244.9 59.3
Plant/tree 641.7 2.2 17886.6 61.5
Working surface 3336.0 11.5 21222.6 73.0
Truck/auto 1362.5 4.7 22585.1 77.6
Other wvehicle 1045.5 3.6 23630.6 81.2
Liquids 915.3 3.1 24545.9 84.4
Other 4540.8 15.6 29086.7 100.0
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Table 2-30. National estimates of lost-time injuries by region of

the U.S. for field crop operations, 1993.

Cumulative Cumulative

Region Frequency Percent Frequency Percent
Northeast 1877.1 10.9 1877.1 10.9
South 7188.7 41.7 8065.8 52.6
Midwest 3309.7 19.2 12375.5 71.8
West 4853.7 28.2 17229.2 100.0

Table 2-31. National estimates of lost-time injuries by status of

the injured worker for field crop operations, 1993.

Status of Cumulative Cumulative
Injured Worker Frequency Percent Frequency Percent
Operator/family 8200.5 47.6 8200.5 47.6
Partner/family 1868.5 10.8 10069.0 58.4
Hired labor 6658.7 38.6 16727.7 97.1
Unpaid nonfamily 337.5 2.0 17065.2 99.0
Other 164.0 1.0 17229.2 100.0

Table 2-32. National estimates of lost-time injuries by gender
for field crop operations, 1993.

Cumulative Cumulative

Gender Frequency Percent Frequency Percent
Male 16045.7 93.1 16045.7 93.1
Female 1183.5 6.9 17229.2 100.0

Table 2-33. National estimates of lost-time injuries by age group

for field crop operations, 1993.

Age Group Cumulative Cumulative
(Years) Frequency Percent Frequency Percent
10-19 1635.0 9.5 1635.0 9.5
20-29 2835.3 16.5 4470.3 25.9
30-39 4777 .4 27.7 9247.7 53.7
40-49 3275.2 19.0 12522.9 72.7
50-59 2603.2 15.1 15126.1 87.8
60-69 2103.1 12.2 17229.2 100.0
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Table 2-34. National estimates of lost-time injuries by race or
ethnic origin for field crop operations, 1993.

Race/ Cumulative Cunmulative
Ethnic Origin Frequency Percent Frequency Percent
White 12031.2 69.8 12031.2 69.8
Hispanic 4338.3 25.2 16369.5 95.0
Black 288.8 1.7 16658.3 96.7
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