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Nonfatal Injuries to Household Youth
on Native American Operated Farms in the U.S., 2000

E. Michael Goldcamp, PhD
Kitty J. Hendricks, MA

Larry A. Layne, MA
John R. Myers, MSF

ABSTRACT. In 2000, there were an estimated 7,381 youth living on 9,556 U.S. farms operated
by Native Americans. Most of these youth (5,454, 74%) lived on livestock operations (6,833
farms, 72%). In that year, youth living on Native American operated farms sustained an estimated
177 nonfatal injuries. The majority of all injuries to household youth (147, 83%) occurred on live-
stock operations. Males accounted for 112 (63%) of the injuries to household youth. Overall,
household youth on Native American operated farms had an injury rate of 24.0 injuries per 1,000
household youth compared to a rate of 8.1 injuries per 1,000 household youth on all other minor-
ity-operated farms. The rate ratio for work-related injuries to household youth on Native American
farms compared to other minority-operated farms was 2.1. Although female youth on these farms
experienced a similar non-work injury rate of 13.8 injuries per 1,000 female household youth com-
pared to a rate of 15.1 injuries per 1,000 male household youth, the work-related injury rate for
male youth (30.2 per 1,000 male household youth) was substantially higher than the work-related
injury rate for female household youth (18.3 per 1,000 female household youth).

These data indicate an elevated risk of injury for youth living on farms operated by Native
Americans. This result is attributed to the large percentage of livestock operations for this popula-
tion and the hazards associated with this type of farming. However, further research is needed to
more fully understand these results and to guide culturally appropriate interventions within this
population. doi:10.1300/J096v11n03_07 [Article copies available for a fee from The Haworth Document
Delivery Service: 1-800-HAWORTH. E-mail address: <docdelivery@haworthpress.com> Website: <http://
www.HaworthPress.com>.]
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INTRODUCTION

Youth living on farms in the U.S. are ex-
posed to the hazards of the farming environ-
ment whether at work or play.1 The farm is gen-
erally recognized as a hazardous environment;

the mechanisms for farming present unique
hazards to workers and non-workers alike. In
addition, many individuals living and working
on farms are under 20 years of age. To address
these issues, the Centers for Disease Control
and Prevention (CDC), National Institute for

E. Michael Goldcamp, Epidemiologist; Kitty J. Hendricks, Research Epidemiologist; Larry A. Layne, Statisti-
cian; and John R. Myers, Statistician; are all affiliated with the Division of Safety Research, National Institute for
Occupational Safety and Health.

Address correspondence to: E. Michael Goldcamp, 1095 Willowdale Road, M/S 1808, Morgantown, WV 26505
(E-mail: mgoldcamp@cdc.gov).

Journal of Agromedicine, Vol. 11(3/4) 2006
Available online at http://ja.haworthpress.com

doi:10.1300/J096v11n03_07 61



Occupational Safety and Health (NIOSH) de-
veloped the 1998 Childhood Agricultural In-
jury Survey (CAIS) to provide detailed infor-
mation on injuries sustained by the youth
population on U.S. farms.2 These data, how-
ever, were not specific to farms operated by mi-
norities. Since less than 3% of the 1,911,859
farms in the U.S. identified in the 1997 Census
of Agriculture were operated by minorities,3
minority-operated farms are not represented
well in most general surveys, including CAIS.
To gain a better understanding of injuries on
these minority-operated farms NIOSH devel-
oped the Minority Farm Operator Childhood
Agricultural Injury Survey (M-CAIS).

The 2000 M-CAIS provided data on an esti-
mated531nonfatalworkandnon-work injuries
to youth under 20 years of age occurring on ra-
cial minority operated U.S. farms.4 Sixty-six
percent (348) of these injuries occurred to
youth livingonthefarm(i.e.,householdyouth).
An estimated 12.2 injuries per 1,000 household
youth occurredon these farms in 2000. The sur-
vey also provided data allowing for the analy-
ses of demographic factors such as sex and age.
In addition, these data allow for analyses based
upon the specific race of the operator.

Although household youth on Native Amer-
ican operated farms accounted for only 26%
(7,381) of all household youth on racial minor-
ity operated farms (28,577), they accounted for
51% (177) of all injuries (348).5 This dispro-
portionate share of the injury burden is consis-
tent with the general injury literature for Native
American populations. According to the Cen-
ters forDiseaseControlandPrevention(CDC),
injuries are the leading cause of death for Na-
tive Americans under 45 years of age and, in-
cluding violence-related injuries, account for
75% of all fatalities to Native American youth
under 20 years of age.6,7 Native American
youth were more than twice as likely as White
youth to incur fatal injuries related to motor ve-
hicles, pedestrian events, and suicides during
1989 to 1998. Among Native American youth,
males age 15 to 19 years were the most at risk
for fatal injuries related to motor vehicles, pe-
destrian events, firearms, suicide, drowning,
andsuffocation.7 Inaddition,Crandalletal.8 in-
dicated thatNativeAmericansandHispanics in
New Mexico were more likely than Whites to
die on U.S. farms. These studies, however, did

not address non-fatal injuries to youth, nor did
they specifically address injuries on farms op-
erated by Native Americans. To address the
disproportionate number of injuries to house-
holdyouthonNativeAmerican-operatedfarms
found through a general examination of the
2000 M-CAIS, this paper provides the results
of a detailed assessment that focuses on these
Native American youth. Results presented
include specific characteristicsof injuries and a
comparison of work and non-work related
injuries.

METHODS

The M-CAIS data were obtained through a
survey conducted for NIOSH by the United
StatesDepartmentofAgriculture(USDA),Na-
tional Agricultural Statistics Service (NASS).
The USDA sampling frame contained 49,270
minority-operated farm households nation-
wide, of which 35,084 were operated by racial
minorities categorized as Black, Asian, Native
American, and Other.3 Of the 49,270 minor-
ity-operated farms in the USDA sampling
frame, 36,424 were contacted to complete the
survey. Approximately 75% (27,170) com-
pleted the survey, 19,083 of which were racial
minority-operated farms. Of these 19,083 ra-
cial minority-operated farms, 9,556 were oper-
ated by Native Americans and were included in
this study. When conducting the survey, inter-
viewers requested to speak with the female
head of household, but accepted responses
from the adult male when the female was
unable to complete the survey.

Demographic data collected through the
M-CAIS included information on the farm,
members of the farm household, and youth un-
der 20 years of age visiting and/or working on
the farm. This study, however, is limited to
household youth. It must be noted that the
household youth were assumed to be of the
same race as the operator. In addition to demo-
graphic data, information was collected on the
four most recent on-farm non-fatal injuries oc-
curring to youth under 20 years of age during
the 2000 calendar year, and the exposure of
household youth to specific farm hazards.

Injuries were defined as any event occurring
on the farm operation that resulted in at least

62 JOURNAL OF AGROMEDICINE



four hours of restricted activity or required the
individual to seek professional medical atten-
tion. Work and non-work injuries to youth liv-
ing on the farm were included in these data.
Work, for both work-related injuries and work-
ing youth, was defined as the youth performing
activities thathadadirect impacton thefarming
operation as a business, regardless of whether
the activity was performed for pay. For the pur-
poses of this study, injuries incurred by a
non-working youth as the result of another
individual’s work were not defined as work-re-
lated.

The injury and demographic data collected
were used to determine national estimates uti-
lizing unbiased estimators for a stratified simple
randomsample.9 All resultswerebenchmarked
to the 1997 Census of Agriculture based upon
race and region (i.e., estimates based on 35,084
farms were weighted to match the published
1997farmcountof47,658).3 Thetypeof injury,
body part injured, and a narrative description of
the injury were collected for all reported inju-
ries. Standardized coding of source of injury
and event was completed by the authors using
the Occupational Injury and Illness Classifica-
tion System (OIICS).10 Injury rates per 1,000
household youth were calculated as the esti-
mated number of injuries, divided by the esti-
mated number of household youth obtained
from the M-CAIS. In addition, rates for work-
related injuries were calculated based on work-
ing household youth, while non-work injury
rates were calculated for all household youth.
The variance for all rates was estimated by
pooling the variances from the numerator and
the denominator.9 The covariance term was ig-
nored because it was generally small in com-
parison to the overall variances. All confidence
intervals (CI) provided are at 95%.

RESULTS

Demographics

In 2000, there were an estimated 28,577
youth living on U.S. farms operated by racial
minorities. Approximately 26% (7,381) of
these youth lived on farms operated by Native
Americans. Out of the 9,556 Native American

operations, 3,852 (40%, CI95% 3,786 to 3,918)
reported having household youth. Seventy-
fourpercent (2,865,CI95%2,771 to2,959)of the
farms reporting household youth were live-
stock operations and 74% (5,454) of all house-
hold youth living on Native American-oper-
ated farms lived on livestock operations. The
population was evenly distributed according to
sex of the youth. Males accounted for 50%
(3,718) of the population and females for 48%
(3,528). The majority of household youth in-
cluded in this study (5,155, 70%, CI95%4,957 to
5,353) were under the age of 16, with 2,355
(32%) less than 10 years of age. Table 1 shows
various characteristics for youth living on
Native American-operated farms.

Nonfatal Injuries

Youth living on farms operated by Native
Americans sustained an estimated 177 nonfatal
injuries in 2000 (Table 2). This represented a
rate of 24.0 injuries per 1,000 household youth
on these farms. Sixty-three percent (112) of the
injuries to household youth on Native Ameri-
can-operated farms occurred to males. The rate
of injury for these youth (30.2 per 1,000 male
household youth) was substantiallyhigher than
the rate of injury for female household youth
(18.3 per 1,000 female household youth). The
majority (139, 79%) of nonfatal injuries on
Native American-operated farms occurred to
youth less than 16 years of age. Youth 10 to 15
years of age accounted for the highest rate of
injury with 31.2 per 1,000 household youth
injured on Native American-operated farms.

Table 2 also shows that injuries to household
youth on Native American-operated livestock
operations (147, 83%) were almost 5 times as
commonas injuries to thoseyouthoncropoper-
ations(30,17%).Householdyouthonlivestock
operations sustained 27.0 injuries per 1,000
householdyouth,whileoncropoperations they
sustained 18.9 per 1,000, producing a rate ratio
of1.4. Injuriesonbeefoperationsaccountedfor
65% of all injuries and 78% of injuries on all
livestock operations (Table 2).

The most common injury events for house-
holdyouthonNativeAmerican-operatedfarms
were contact with objects (55, 31%, CI95% 37 to
73) and falls (54, 31%, CI95% 38 to 70). Over
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half of the fall related injuries (37, 69%, CI95%
21 to 53) were falls from an elevated position to
a lower level, such as falls from structures or
falls from horses. The most common source of
injury to household youth was structures/sur-
faces (which includes floor, ground, etc.), ac-
countingfor70 (40%,CI95%50 to90) incidents.
Vehicles were the second most commonsource
of injury on these farms (30, 17%, CI95% 18 to
42) with all-terrain vehicles (ATVs) account-

ing for half of all vehicle injuries (16, 53%,
CI95% 8 to 24).

As shown in Figure 1, the extremities were
the body parts injured most often. The hand/
wrist/arm/finger (72, 41%, CI95% 53 to 91),
foot/ankle/leg/toes (37, 21%, CI95% 24 to 50)
and head/face (29, 16%, CI95% 17 to 41) were
more likely to be injured than all other body
parts. Figure 2 shows that fractures were the
most commonly reported types of injuries with
an estimated 58 (33%, CI95% 40 to 76) injuries.
Lacerations were the second most commonly
reported injury with an estimated 44 (25%,
CI95% 30 to 58) nonfatal incidents. Fractures
were the most common injuries on livestock
operations, accountingfor 36%(53,CI95%36 to
70) of all injuries, while lacerations were the
most common injury on crop operations (13,
43%, CI95% 5 to 21).

Comparison of Work and Non-Work
Related Injuries

When examining injuries to household
youth who were performing work on Native
American-operated farms, we found an annual
injuryrateof17.7per1,000workinghousehold
youth,whichwas higher than thenon-work rate
of 13.8 per 1,000 household youth (a rate ratio
of 1.3). As shown in Figure 3, this difference in
injury rates was specific to the working male
household youth. Although work and non-
work injuries both accounted for 56 injuries to
household males, the rate ratio for the work-re-
lated injury rate (23.0 per 1,000 male working
household youth, CI95% 15.6 to 30.4) and the
non-work injury rate (15.1 per 1,000 male
household youth, CI95% 10.6 to 19.6) was 1.5.
The injury rates among female household
youth, for both work injuries (10.5 per 1,000 fe-
male working household youth, CI95% 6.0 to
15.0) and non-work injuries (13.1 per 1,000 fe-
male household youth, CI95% 10.0 to 16.1), was
similar to the non-work injury rate for male
householdyouthof15.1 injuriesper1,000male
household youth.

When considering both work status and age
(Figure 4) we found that the oldest age group
(16 to 19 years) had a significantly higher
work-related injury rate per 1,000 working
household youth (18.0, CI95%10.2 to 25.8) than
thenon-workrateforallhouseholdyouth in this
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TABLE 1. Population characteristics of household
youth less than 20 years of age on Native Ameri-
can operated farms, U.S. 2000

Estimate CI 95% Percent

Total* 7,381 ± 241 100.0%

Sex

Male 3,718 ± 151 50.4%

Female 3,528 ± 149 47.8%

Unknown 135 1.8%

Age (Years)

<10 2,355 ± 127 31.9%

10-15 2,800 ± 131 37.9%

16-19 2,069 ± 104 28.0%

Unknown 158 2.1%

Work Status

Work 4,222 ± 180 57.2%

Non-work 3,023 ± 145 41.0%

Unknown 135 1.8%

Farm Type

Crop 1,583 ± 133 21.4%

Grain 576 84 7.8%

Fruit 142 33 1.9%

Vegetable 122 47 1.7%

Other Crop 641 8.7%

Livestock 5,454 ± 214 73.9%

Beef 4,370 196 59.2%

Equine 488 69 6.6%

Sheep 143 43 1.9%

Dairy 122 41 1.7%

Other Livestock 92 1.2%

Specific Hazard Exposure

Operated an ATV 2,597 ± 128 35.2%

Rode a Horse 3,486 ± 130 47.2%

Operated a Tractor 2,344 ± 125 31.8%

*Subtotals may not sum to total due to missing values and/or rounding.
CI–confidence interval.



age group (5.2, CI95% 1.7 to 8.7). Although
household youth under 10 years of age had the
highest rate for work-related injuries (21.8 per
1,000 working youth, CI95% 7.3 to 36.3), there
were no significant differences for work-re-
lated injury rates across the age groups.

The most common types of work-related in-
juries to household youth on Native Ameri-
can-operated farms were lacerations (23, 31%,

CI95% 14 to 32) and fractures (20, 27%, CI95% 8
to 32). In general, the injured body parts were
the extremities: the arm (including hand, wrist,
and finger) accounted for 27 (36%, CI95% 14 to
40) injuries and an estimated21 (28%, CI95%11
to 31) injuries occurred to the leg (including
foot, ankle, and toe). For non-working injuries
to household youth on these farms, fractures
(38, 37%, CI95% 25 to 51) were more common
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TABLE 2. Estimates of injuries and injury rates for household youth less than 20 years of age on Native
American operated farms, U.S. 2000

Number of Injuries* Injury Rates**

Estimate* CI 95% Percent Rate** CI 95%

Total 177 ± 31 100.0% 24.0 ± 4.4

Sex

Male 112 ± 25 63.3% 30.2 ± 6.8

Female 65 ± 18 36.7% 18.3 ± 5.2

Age (Years)

< 10 52 ± 18 29.4% 22.0 ± 7.4

10-15 87 ± 22 49.2% 31.2 ± 7.6

16-19 38 ± 14 21.5% 18.3 ± 6.7

Work Status

Work 75 ± 22 42.4% 17.7 ± 5.1

Non-work 102 ± 24 57.6% 13.8 ± 3.1

Farm Type

Crop 30 ± 14 16.9% 18.9 ± 8.6

Grain 12 10 6.8% 20.8 17.8

Livestock 147 ± 29 83.1% 27.0 ± 5.4

Beef 115 25 65.0% 26.3 6.0

*Subtotals may not sum to total due to missing values and/or rounding.
** Injury rate per 1,000 household youth.
CI–confidence interval.
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than lacerations (21, 21%, CI95% 11 to 31).
Forty-four percent (45, CI95% 31 to 59) of the
non-working injuries were to the arm (includ-
ing hand, wrist, and finger) and 16% (16, CI95%
7 to 25) were to the leg (including foot, ankle,
and toe).

Thirty-one (41%, CI95% 18 to 44) of the
reported work-related injuries to household
youth were classified as occurring when the
youth made contact with an object. Twenty
(27%,CI95%10to30)of thereportedinjuriesre-
sulted from falls. The most common source of
work-related injury to household youth was
structures/surfaces (includesfences, theground,
and floors), which accounted for 29 (39%,
CI95% 17 to 41) injuries. Non-working house-
hold youth were most often injured in falls (34,
33%, CI95% 22 to 46) and from contact with an
object (24, 24%, CI95% 13 to 35). Again, struc-

tures/surfaceswere themostcommonsourceof
non-workinginjury(42,41%,CI95%28to56).

DISCUSSION

The2000M-CAIS providesauniquenation-
wide perspective on racial minority-operated
farms. Overall, in 2000, there were approxi-
mately 12.2 injuries per 1,000 household youth
on racial minority-operated farms in the U.S.,
which was not significantly different from the
1998 CAIS injury rate for household youth in
the general farm population (18.7 per 1,000
household youth).2,4,5 However, the injury rate
on farms operated by Native Americans was
significantly higher than both the overall 2000
M-CAIS and 1998 CAIS rates at 24.0 injuries
per 1,000 household youth.
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The rate for youth living on Native Ameri-
can-operated farms was almost 4 times greater
than the rate of injury for youth on Black farm
operations (6.4 injuries per 1,000 household
youth) and 5 times greater than the rate for
youth on Asian farm operations (4.5 injuries
per 1,000 youth). In fact, with Native American
operations removed, the overall injury rate to
household youth on racial minority-operated
farms dropped from 12.2 to 8.1 per 1,000
household youth.

On Native American-operated farms, over
three times as many youth lived on livestock
operations compared to crop operations; for all
other racialminority-operatedfarms thesepop-
ulations were equivalent.5 General M-CAIS
data show that household youth on racial mi-
nority-operated livestock farms were twice as
likely to be injured as their counterparts on crop
operations, and three times more likely to sus-
tain a work-related injury.5 Although this may
contribute to the overall high rate of injury for
Native American household youth, it does not
adequately explain the deviation from the other
races. For example, youth living on Native
American crop operations (18.9 injuries per
1,000 youth) were twice as likely to be injured
than their counterparts on Black-operated
farms (7.4 injuries per 1,000 youth).5

On Black, Asian, and Other racial minor-
ity-operated farms, the rate for non-work inju-
rieswashigher thantherateforwork-relatedin-
juries, while on Native American-operated
farms the work-related rate was higher than the
non-work rate.5 In addition, the rate ratio of

work-related injuries for household youth on
Native American-operated farms compared to
all other racial minority-operated farms com-
bined was 2.1. A possible explanation may be
the variation in farm type found in the two
populations.

For non-work injuries, female household
youth on Native American-operated farms
were injured at a rate similar to the rate of
non-work injuries to male household youth.
For all other races, the non-work related injury
rate for household males was 6.8 injuries per
1,000 youth compared to 3.5 non-work injuries
per 1,000 female household youth. The result
for all other races is consistent with previous
work such as the 1998 CAIS where household
males were more likely to sustain a non-work
injury than household females.2 This elevated
rate of non-work injuries to female household
youthonNativeAmerican-operatedfarmsmay
be related to horses, since recent research has
shown horse injuries to female youth are in-
creasing.11 In addition, as shown in Table 1,
47% of all household youth on Native Ameri-
can-operated farms rode a horse in 2000. How-
ever, there is insufficientdata toexplore thisad-
equately due to reporting constraints resulting
from further breakdown of the data by farm
type and the sex of the injured youth.

The high rate of injury on Native American
farms suggests a need for specific prevention
and educationefforts targeted to Native Ameri-
can farms in the U.S. For example, a suggested
prevention strategy to prevent fatalities to Afri-
can-American farmers in North Carolina is to
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address the impacts of financial constraints on
the utilization of safe equipment, which is an
area identified as causing fatal injuries to these
farmers specifically.12 This strategy could be
implemented through economic assistance or
programs toencourage thepoolingof resources
by thesefarmers.M-CAISdatamaybeused ina
similar fashion to determine specific preven-
tionstrategies for NativeAmerican farmyouth.
As an example, the high work-related injury
rate for Native American household youth un-
der 10 years of age suggest that work tasks as-
signed to these youth may exceed their capabil-
ities as suggested by the North American
Guidelines for Children’s Agricultural Tasks
(NAGCAT).13 Therefore, age-appropriate task
assignment is a topic for potential intervention.
To be effective, an intervention must be pre-
sented in a culturally appropriate manner that
will resonate with the at-risk population and be
considered practical to their operations. For ex-
ample, Westaby and Lee14 suggest that partici-
pation in safety activities, such as teaching
safety courses, produce greater safety con-
sciousness among youth, thereby reducing in-
juries. To be effective for Native American
youth, these safety activities would need to be
focuseduponhazardsspecific to thepopulation
and presented in a manner that is culturally ap-
propriate for the audience. Further research in
these areas is warranted to better guide future
prevention efforts.

Although the M-CAIS data provide a unique
look into the Native American farming com-
munity, there are limitations to its utility. Com-
parison to the general farming population is
hindered by the lack of directly comparable
data for the year 2000. Also, data for other time
periods does not yet exist, making inferences
regarding changes in injury rate over time im-
possible. Therefore, few meaningful compari-
sons to other populations can be made from the
2000 M-CAIS data.

In addition, the survey results are potentially
subject tobothrecallandresponsebias.Obtain-
ing injury data for events that occurred over the
course of a year may introduce recall bias. The
authors have attempted to reduce recall bias by
focusing on the most recent and severe injuries,
as recall bias is generally not as strong for se-
vere injury recollection.15 No attempt was

madetodeterminethe impactofsurveyrefusals
ontheseresults.However,post-stratificationof
the survey data by race and region, which ac-
counts for refusals in the weighting, should
have diminished any potential impact of these
refusals.

Finally, some subsets of the population are
not reportable due to low estimates and/or high
standard errors, making comparisons of rates
for these groups impossible. For example, de-
tailedstratificationbasedonthe typeof farming
operation is not possible due to low estimates
andreportingrequirements. Inaddition, lowes-
timatesdonotallowfordetailedexaminationof
injury events based upon factors such as sever-
ity or source of injury. Also, the survey instru-
ment was not designed to address the potential
cultural determinants of injuries to these youth.
Despite these issues, M-CAIS is an important
first step in providing an accurate analysis of
youth injuries on farms operated by Native
Americans.

CONCLUSION

The M-CAIS data indicate that household
youth on Native American-operated farms are
at greater risk for injury than household youth
on other racial minority-operated U.S. farms.
This risk is generally greater across demo-
graphic factors, indicating a clear need for in-
jury prevention strategies tailored to the Native
American population. These efforts may be
greatly enhanced through collaboration with
public health groups already familiar with this
specific population such as the Indian Health
Service and other tribal specific organizations.
In addition, it may be advantageous to direct fu-
ture research activities toward a better under-
standing of these elevated injury rates and iden-
tification of potential prevention strategies. To
ensure safety on the American farm, occupa-
tional safety and health experts must constantly
consider the nature of not only the injuries oc-
curring, but the cultural and ethnic context in
which injury prevention strategies are being
presented.
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