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Abstract Horse breeding farms are hazardous. Yet, little
is known about the injuries of Latino horse workers. This
study assesses Latino horse workers’ injury prevalence,
describes their injuries, and analyzes differences between
injuries receiving medical versus those receiving first aid
care. Data were gathered from 225 Latino thoroughbred
workers via a community-based purposive sampling strat-
egy. Questions included injury experiences in the past year
and details about each person’s two most severe injuries.
Univariate and bivariate analyses were conducted. Nearly
half of workers experienced an injury in the past year, often
involving a horse. Bruises and sprains/strains were most
common, as were injuries to upper/lower appendages.
Head/face injuries more often resulted in medical care. The
injury burden in this Latino worker population is high.
Personal protective equipment (PPE) and training is
advised due to the high prevalence of horse-related injuries.
Future research should investigate aspects of the work
environment that may influence injury risk.
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Background

Agriculture is one of the most dangerous industries for
occupational health and safety, with the highest fatal injury
rate [1]. Animal production workers, involved in the hous-
ing, grazing, breeding and/or feeding of animals [2], expe-
rience the highest nonfatal injury rate across all agricultural
industries [3]. A sector within animal production about
which little is known is horse breeding. This is troubling
given the fact that Latino workers are highly prevalent in the
horse breeding industry [4, 5] and experience fatality rates
among the highest of all racial and ethnic groups [, 6].

Much of what we know about horse-related injuries
comes from trauma records [7—11] or employer-based injury
reporting [12—14]. Both have limitations on the inferences
that can be drawn regarding horse worker health, but help to
explain the risks of interacting with horses.

Studies examining large animal injuries at trauma centers
found over half of injuries were horse-related [7, 15]. These
injuries resulted from being kicked, crushed, thrown, or
falling from a horse [7-10]. Common diagnoses for horse-
related injuries found through trauma and hospital records
include contusions, fractures, abrasions and/or lacerations
[9]. However, such records cannot always distinguish
between recreational and occupational exposures. One study
that did so found significant differences in the nature of these
injuries; specifically, recreational injuries most often
occurred while mounted, whereas work-related injuries
more often occurred to un-mounted persons [10]. The latter
were chiefly due to being kicked or crushed—causing facial
and abdominal injuries—whereas mounted persons sus-
tained more chest and lower extremity injuries due to being
thrown or falling from the horse. Because occupational data
may not always be available for trauma records, it may be
more difficult to determine injuries that have resulted from

@ Springer



514

J Immigrant Minority Health (2016) 18:513-521

other hazards of horse farm work, such as exposure to toxic
medicines [16, 17], heavy loads [18], or farm equipment
[14]. Finally, only very serious injuries are included in a
review of trauma records, which does not adequately cover
the breadth of injuries experienced by workers.

Another source of data about occupational injuries
experienced by horse workers is employer-based research.
Through an analysis of employer injury logs and interviews
with farm representatives, Swanberg et al. [13] found a
wide range of injury experiences and hazards experienced
by thoroughbred workers including musculoskeletal injury,
horse kicks, and horse bites. Employer records also
revealed that thoroughbred horse workers experienced
general injuries; strains, sprains, or tears; and injuries to the
upper limbs and extremities [4].

Employer-based injury data pose limitations as individual
workers were not interviewed, and often the only injuries that
are recorded are those involving medical attention. Because
numerous factors may affect a farmworker’s decision whe-
ther to seek treatment—including the desire to continue
work, the presence of a coworker, the presence of blood, the
involvement of chemicals or pesticides [19, 20], healthcare
access and costs [21], and a preference for self-treatment [22,
23]—studies that define injury as one in which medical care
was received (such as BLS data)' likely fall short in
describing the injury burden in this population [24].

Employer-based injury data is also vulnerable to
underreporting due to barriers at the employer, manage-
ment, and individual levels [24-26]. One study examining
BLS injury reporting found injuries and illnesses to be
underreported by nearly three times the actual amount [25].
Employers may underreport for many reasons: incentive
programs for no injuries [24], to reduce the chance of
OSHA inspection, lower worker compensation premiums,
or improve public relations [27].

At the individual level, workers may also resist report-
ing injuries/illnesses to supervisors for many reasons
including insecure immigration status, precarious work
situations, minimal/no sick leave, management practices
(e.g., zero injury incentive programs), language barriers,
and poor access to healthcare [24, 26, 28, 29]. Further,
underreporting may be more prevalent in industries where
immigrants are highly represented, like agriculture [26] and
horse breeding specifically [4, 5]. A recent study of injury
logs on horse farms also revealed that Latinos were less
likely than non-Latino workers to report injuries overall—
though it was not clear if this was a consequence of
experiencing fewer injuries or workers not reporting them
to management [4].

' BLS data defines an injury as an event meeting one of the following
criteria: medical treatment beyond first aid, loss of consciousness,
days away from work, or restricted work activity or job transfer.
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To further understand the injuries experienced by Latino
thoroughbred workers—a large proportion of thoroughbred
workers whose experiences may be hidden—this study
seeks to: (1) identify the prevalence of medical and first aid
only injuries experienced by Latino thoroughbred farm-
workers; (2) describe the injuries experienced, and (3)
determine if any differences exist between injuries
receiving medical attention and those receiving first aid
only.

Methods

These data were from a cross-sectional survey of Latino
thoroughbred farmworkers conducted in the central region
of a southeastern state from December 2013 to April 2014.
This survey was part of a larger employer- and community-
engaged research project, Thoroughbred Worker Safety
and Health Study or Proyecto de Salud y Seguridad del
Trabajador Equino [4, 14, 30] designed to improve the
occupational safety and health of thoroughbred farm-
workers. This study included the close involvement of a
community advisory council and an industry advisory
council.”

Participant

Participants (N = 225) were recruited through a commu-
nity-based purposive sampling strategy using study fliers,
word-of-mouth, and a local Spanish radio station popular
among farmworkers. A random sampling strategy was not
feasible for the following reasons. First, no list of workers
in the area exists. Second, site-based sampling by residence
was rejected because labor camps are not common in the
region and workers live in dispersed locations, including
the farm. Site-based sampling by workplace was rejected
because the survey contained sensitive questions about
participants’ jobs and workers may have felt their jobs
would be at risk if they answered honestly. Eligibility was
based on three criteria: (1) self-identifying as Latino; (2)
being at least 18 years old; and, (3) being currently
employed at a thoroughbred farm where he/she had worked
for at least nine of the past 12 months. Participants were
given a study fact sheet and were informed of the study’s
procedures, risks, and benefits before oral consent was
obtained. Documentation of informed consent was waived
due to the potentially vulnerable status of the workers.
Interviews were conducted in either English or Spanish

2 The industry council is comprised of representatives and key
stakeholders from organizations that serve the thoroughbred industry,
including the region’s Thoroughbred Association and Farm Man-
agers’ Club, an organization that provides services to thoroughbred
farm, as well as farm owners, workers, and human resource personnel.
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based on the worker’s preference. Wal-Mart gift cards
($15) were given for participation. All methods were
approved by the University of Kentucky’s Institutional
Review Board.

Data Collection

The questionnaire consisted of 462 potential items’
examining demographics, general health information, job
tasks, perceived hazards, injuries experienced in the past
12 months, and details about the two most severe injuries
in the past 12 months. It took 1-1.5 h to complete. The
questionnaire was developed in English and translated into
Spanish by a native Spanish-speaking translator, then
reviewed by a second native Spanish-speaker. In addition,
all four interviewers—all of whom were native Spanish
speakers—reviewed the instrument for clarity. Modifica-
tions were made based on their feedback. Many of the
items used in the questionnaire had been previously
translated and validated with Latino farmworkers.

Interviewer Training

Four lay health promoters were employed to collect the
survey data via a face-to-face interview. Interviewers were
trained in the study’s purpose, human subjects’ protection,
survey administration, and question-by-question details of
the survey. Interviewers performed five observed pilot
interviews to ensure the language was understandable, the
meaning of the questions was clear, and that the survey
flowed. The survey was then revised as needed. Through-
out the data collection process, the project manager held
weekly 1:1 meetings with interviewers and she and the
statistician reviewed all surveys. Halfway through data
collection, an additional interview was observed to ensure
continued fidelity to the instrument.

Measures
Demographic Characteristics

Most demographic questions were modified from the
National Agricultural Workers Survey (NAWS) [31]. The
question tapping educational attainment came from the
Farmworkers and Visual Impairment Instrument [32]
which uses grade levels common in Mexico, from which
the majority of farmworkers in the US originate [33].

% Due to skip patterns, not all participants may have completed all
questions.

Employment Characteristics

Questions assessing job tenure (e.g., “How long have you
worked at this farm?”) and job schedule (e.g., “How many
days a week do you typically work on this farm?”) were
developed by the team. Farm size (e.g., “How many other
workers are there in total at the farm you are describing?”)
came from the NAWS [34].

Injury prevalence data was collected on two types of
injuries experienced in the past year: those receiving
medical attention and those receiving first aid only. The
former was adapted from the BLS [35]: “Thinking about
your current job on the horse farm, in the past 12 months
have you had a work-related injury that required medical
attention?” The latter was included to capture less severe
injuries because this worker group is known to delay and/or
avoid seeking treatment [19]: “Thinking about your current
job at the horse farm, in the past 12 months have you had a
work-related injury that did not require medical attention,
but that required you to stop working for a few minutes to
care for yourself or recover (administer first aid?).” If the
participant answered yes to either type of injury, he/she
was asked to report how many of each were experienced
over the past year.

Injury details were collected on participants’ two most
severe injuries in the past 12 months (n = 137) using a
modified version of the Onsite Aquaculture Safety and
Health Interview [36] with the aid of the Nordic Safety
Climate Questionnaire body map [37]. Workers were asked
specifically about the site (body part) and diagnosis of
injury (e.g., bruise, sprain, fracture) and then were asked
via an open-ended question to describe how the injury
happened and what task was being performed. Open-ended
responses were coded by a researcher into detailed injury
mechanisms (cause of injury) and job tasks leading to
injury. Open-ended responses were further honed and
collapsed through review with another researcher and
members of the industry advisory council. Data were also
gathered on missed work resulting from the injury (yes/no),
how many days were missed, and on the time of day (e.g.,
morning, afternoon or night) and month the injury occurred
[36].

Analysis

Data were entered into SPSS [38] and analyzed using SAS
[39]. Overall prevalence of injuries receiving medical
attention and those receiving first aid only was calculated
using univariate statistics. Chi square and Fisher’s exact
tests were performed on the subsample of injuries about
which detailed information was gathered (n = 137) to
determine if there were differences between injuries
entailing medical attention or first aid only.

@ Springer



516

J Immigrant Minority Health (2016) 18:513-521

Results

Sample Description: Demographic and Employment
Characteristics

Workers in the sample were predominantly male, in their
mid-thirties, married, Mexican-born, and had little formal
education (see Table 1). The most dominant language
spoken was Spanish, with few workers being most com-
fortable speaking both Spanish and English (1 %), or
English (4 %). Workers’ tenure on horse farms ranged
from 9 months to 39 years (mean 10.5 years). On average,
participants worked 12 months a year, 6 days a week, and
just over 8 h a day. Farm size varied greatly (2-200
coworkers) with a median of 12 coworkers.

Injury Prevalence

Forty-three percent of the total sample of 225 workers
experienced any type of injury in the last year. Eighteen
percent of all workers experienced an injury that received
medical attention, with an annual mean of 1.2 injuries
(£0.5) per person. A third (34 %) of workers experienced

Table 1 Participants’ personal characteristics: thoroughbred farm-
workers (N = 225)

Personal characteristics % (N)
Male 85.8 (193)
Age (mean, SD)* 35.4 (9.62)
Married/living as married 67.6 (152)
Farmworker is a parent 64.0 (144)
No. children <18 years old (mean, SD) 2.2 (1.09)
Education
None 2.7 (6)
Elementary/middle school (1-9)° 72.9 (164)
High school (10-12) or GED 20.0 (45)
At least some college 4.4 (10)
Years resident in US (mean, SD) 14.5 (8.44)
Country of origin
Mexico 84.4 (190)
Guatemala 11.6 (26)
Us 0.9 (2)
Other® 3.1 (7)
Dominant language”
English 4.0 9)
Spanish 95.1 (213)
Both English and Spanish 0.9 (2)

# Data missing on two cases
® Grades match those most common in Mexico

¢ Included Argentina, Chile, Columbia, Honduras, Nicaragua, Peru
and Venezuela

4 Data missing on one case
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an injury that received first aid, with an annual mean of 1.7
injuries (£1.03) per person.

Injury Details

Detailed information was gathered on each worker’s two
most severe injuries in the past year (as perceived by the
worker) which totaled 137 injuries. In 30 % (n = 41) of
the injury cases, workers sought medical care and in 70 %
of the cases workers reported receiving first aid only. The
top three diagnoses for all these injuries were bruises
(45 %), sprains (24 %), and cuts (10 %) (see Table 2). The
top three diagnoses for medical-related injuries were
sprains (32 %), bruises (22 %), and fractures (22 %), while
the top three diagnoses for injuries receiving first aid were
bruises (54 %), sprains (21 %), and punctures (12 %).
Fractures more often received medical care (p = .0003),
whereas bruises (p = .0006) and punctures (p = .0337)
most frequently received first-aid care only.

Among all injuries, the top three sites were wrists and
hands (26 %), feet (18 %), and back (12 %) (see Table 3).
Among injuries receiving medical care, most were sus-
tained to the wrist and hands (27 %), back (17 %), shoul-
ders (15 %), and the head (12 %) whereas injuries
receiving first aid only were most often at the wrist and
hands (25 %), feet (24 %), and legs (13 %). Head injuries
most often received medical attention (p = .0252), while
injuries to the feet and ankles (p = .0229) most often
received first aid only.

Over three-quarters of all injuries occurred while per-
forming tasks directly involving horses (87 %) (data not
shown). Taking horses out to and in from pastures or stables,
grooming horses, and walking or leading horses were the top
three job tasks leading to all injuries, as well as those
receiving medical attention and first aid only (see Table 4).
No statistically significant differences were found between
medical and first-aid injuries based on tasks performed.

Across all injuries, workers were most likely to be hurt
via a horse kick; jerking, pulling, or twisting a body part;
and a horse bite (see Table 5). This pattern of injury
mechanism was the same for those workers with injuries
needing medical attention and first aid only (see Table 5).
No significant differences for injury mechanisms were
found between medical injuries and first-aid injuries.

Among injuries for which medical treatment was sought,
most received care from the emergency room (58.5 %) (see
Table 6). Among first aid only injuries reasons for not
seeking medical treatment most often included that the
injury was not serious (72 %) (see Table 6). One quarter of
all injuries (27 %) required workers to miss work time. In
all, 80 % of medical injuries and 4 % of first-aid injuries
resulted in missed work time ranging from a few hours to
150 days (data not shown).



J Immigrant Minority Health (2016) 18:513-521

517

Table 2 Injury diagnosis overall and by type of care received

Injury diagnosis® Total diagnosis

Number of diagnoses, Number of diagnoses,

(n =137) medical (n = 41) first aid (n = 96)
% (N) % (N) % (N)
Bruise*** 44.53 (61) 21.95 (9) 54.17 (52)
Sprain 24.09 (33) 31.71 (13) 20.83 (20)
Cut? 10.22 (14) 17.07 () 7.29 (7)
Fracture®** 8.03 (11) 21.95 (9) 2.08 (2)
Puncture* 8.03 (11) 0.00 (0) 11.46 (11)
Dermal 5.11 (7) 2.44 (1) 6.25 (6)
Other” 1.46 (2) 4.88 (2) 0.00 (0)
Unknown® 9.49 (13) 4.88 (2) 11.46 (11)

*p <.05; ¥ p < .01; **¥* p < .001; * p < .08
# Note that multiple diagnoses may have been recorded per injury
" Other diagnosis included dislocation and hernia

¢ Lacked adequate information to classify

Table 3 Injury site overall and

. 1 f inj a
by type of care received Site of injury

Total injuries (n = 137)

Medical injuries (n = 41) First aid injuries (n = 96)

% (N) % (N) % (N)
Wrist/hand 25.55 (35) 26.83 (11) 25.00 (24)
Foot/ankle* 17.52 (26) 7.32 (3) 23.96 (23)
Back 11.68 (16) 17.07 (7) 9.38 (9)
Leg 10.95 (15) 7.32 (3) 12.50 (12)
Face 8.76 (12) 4.88 (2) 10.42 (10)
Shoulder 8.76 (12) 14.63 (6) 7.29 (7)
Arms 8.76 (12) 4.88 (2) 10.42 (10)
Knee? 6.57 (9) 0.00 (0) 9.38 (9)
Head* 5.11(7) 12.20 (5) 2.08 (2)
Abdomen 4.38 (6) 244 (1) 5.21 (5)
Chest/torso 4.38 (6) 4.88 (2) 4.17 (4)
Hip 0.73 (1) 2.44 (1) 0.00 (0)

Ap< .08 %p<.05

# Multiple sites may have been recorded per injury

Discussion

This study identifies the overall prevalence of injuries
experienced by Latino horse workers, offers information
surrounding these injuries, and examines differences
between injuries receiving medical attention or first aid.
Our analysis revealed several findings.

First, nearly half of workers in our sample experienced
an injury in the past year, with nearly a fifth experiencing
an injury receiving medical attention. This is much higher
than what has been found in other studies of Latino
workers in hazardous industries such as poultry processing
[28, 40], horse, and crop work [I1], and backstretch
workers [41] that have also gathered injury data from
employees. Although this finding clearly shows that horse

work is dangerous, it also raises a question about injury
definitions. Quandt et al. [28], Grzywacz et al. [40], and
Swanberg et al. [4] each asked workers if they had been
injured in the past year, but did not distinguish between
whether an injury received medical attention or not. Cas-
tefiada et al. [41] found that nearly a third of backstretch
workers had experienced a serious injury in the past
5 years, most of which were traumatic head injuries. The
present study captured data on injuries that involved
medical care and first aid care separately. The fact that the
proportion of workers in our sample experiencing any
injury was much greater than other samples suggests that
without prompts this worker group may define an injury as
a severe event resulting in medical attention. Indeed, the
tendency to delay seeking treatment and minimize injury or
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Table 4 Job task leading to injury overall and by type of care received

Job task Total injuries (n = 137) Medical injuries (n = 41) First aid injuries (n = 94)
% (N) % (N) % (N)
Taking out/in to pasture or stables 18.25 (25) 24.39 (10) 15.96 (15)
Grooming 18.25 (25) 19.51 (8) 18.09 (17)
Walking/leading 16.79 (23) 12.20 (5) 19.15 (18)
Feeding 8.76 (12) 12.20 (5) 7.45 (7)
Maintenance/landscaping 7.29 (10) 12.20 (5) 5.32 (5)
Horse care (direct handling) 6.57 (9) 4.88 (2) 7.45 (7)
Picking feet 5.84 (8) 4.88 (2) 6.38 (6)
Loading on/off trailer 3.65 (5) 0.00 (0) 5.32 (5)
Assisting veterinarian/blacksmith 3.65 (5) 2.44 (1) 4.26 (4)
Mucking stalls 2.92 (4) 2.44 (1) 3.19 (3)
Training/riding 2.92 (4) 0.00 (0) 4.26 (4)
Others® 5.11 (7) 4.88 (2) 5.32 (5)
Unknown® 1.46 (2) - -

* Includes handling hay and other tasks
® Lacked adequate information to classify

Table 5 Injury mechanism overall and by type of care received

Injury mechanism Total injuries (n = 117)

Medical injuries (n = 36) First aid injuries (n = 81)

% (N) % (N) % (N)
Kick 25.64 (30) 27.78 (10) 24.69 (20)
Jerk/pull/twist® 19.66 (23) 16.67 (6) 20.99 (17)
Bite 14.53 (17) 16.67 (6) 13.58 (11)
Struck-by horse 11.97 (14) 13.89 (5) 11.11 (9)
Stepped on 10.26 (12) 5.56 (2) 12.35 (10)
Contact w/equipment/toolb 5.98 (7) 2.78 (1) 7.41 (6)
Contact w/foreign object® 5.98 (7) 5.56 (2) 6.17 (5)
Others® 5.98 (7) 11.11 (4) 3.70 (3)

 Injuries in which a horse pulled or jerked the worker; one required the worker to contort one’s body away from the horse

® Includes trailers, reins, crowbars, carts, scissors, hammers, and leads

¢ Includes tree branches, grass, hay, wood, roofing, and nails

4 Includes overexertion, lifting, fall from horse, fall from structure, and crush

pain has been well documented among immigrant workers
[19-26]. Future research should clearly define “injury” to
ensure that the full injury burden of the population is
accurately assessed.

A second finding is that the most common tasks and
mechanisms leading to injury in our sample were horse-
related. Specific mechanisms were similar to those found in
the literature: led by kicks [4, 7-12, 16], jerks, pulls, and
twists [17], and bites [4, 12, 42]. Furthermore, the tasks
most often reported as leading to injury were routine ones,
like walking/leading horses or transitioning them (i.e.,
“taking out”) to pastures or stables. That un-mounted,
routine tasks were most commonly cited by workers as
leading to injuries matches the risk perceptions of thor-
oughbred managers [14] who also cited routine horse tasks
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as being among the most hazardous on the farm. Despite
this perception, however, helmets and padded vests were
infrequently provided for these tasks among management
representatives in the aforementioned study [14]. Indeed,
helmets and padded vests are most frequently viewed as the
gear of riders [10, 43, 44], and workers in the breeding shed
[14]. However, a recent review of trauma records found
that all three fatalities occurring due to horses in a 4-year
period occurred to un-mounted persons [10]. Findings from
employer-derived injury data [4] found that Latino workers
were more likely to report horse-related injuries than non-
Latinos, which suggests that Latinos are more highly rep-
resented in jobs directly involving the horse—which
account for most injuries. Our findings support recom-
mendations by other researchers that horse-related PPE



J Immigrant Minority Health (2016) 18:513-521

519

Table 6 Other details surrounding recent injuries

Injury details % (N)
Time of year (n = 135)*
September 19.3 (26)
August 17.0 (23)
October 11.9 (16)
Time of day® (n = 136)
Morning: 6 a.m. to 12 p.m. 66.9 (91)
Afternoon: 12 p.m. to 4 p.m. 31.6 (43)
Evening: 4 p.m. to 9 p.m. 1.5 (2)
Why medical treatment was not sought (n = 96)
Injury was not serious 71.9 (69)
Had no money/insurance 9.4 (9)
Worked through pain 6.3 (6)
Worker accustomed to being injured 3.1 (3)
Manager didn’t think it was necessary 3.1 (3)
Other® 6.3 (6)
Where medical treatment was sought (n = 41)¢
Emergency room 58.5 (24)
Urgent treatment center 17.1 (7)
Doctor’s office 14.6 (6)
Clinic 12.2 (5)
Farm nurse 24 (1)

% Only top three months are shown
® No injuries were reported between 9 p.m. and 6 a.m.

¢ Includes not liking to report, being too busy, fearing job loss, dis-
liking doctors, and not knowing where to go

4 Two workers went to both the ER and a clinic

should be provided to un-mounted horse workers [9, 10,
43, 45], particularly given drastic reductions in the severity
of equestrian injuries that their use has allowed [11, 44]. In
addition, workers’ attitudes toward and perceived avail-
ability of PPE should be the subject of future research.

A third finding pertains to the site of injuries. Most
injuries, regardless of the treatment received, occurred to
the wrists/hands and back, with other upper and lower
appendages next most frequent. These findings are com-
parable to other studies that have found injuries involving
horses to commonly affect the hands/wrists [4, 9, 46], feet/
ankles [4, 9, 10], and legs [9, 10, 47], indicating that upper
and lower extremities are particularly vulnerable in horse
work compared to other agricultural work [48]. Further-
more, while hand/wrist injuries were just as likely to
receive medical care as not suggests that these injuries
range in severity, from minor (e.g., a bruise) to major (e.g.,
broken bones). While protective equipment to guard
against horse-related injuries to the upper limbs and wrists
is lacking, its need has been recognized [10, 44, 49]. This
study’s findings support this endorsement.

Head injuries comprised a higher proportion of horse-
related injuries in samples derived from hospital, clinic,
and employer injury reports [4, 9, 10, 46] than in the pre-
sent study. This distinction may be due to this study’s
inclusion of injuries representing a range of severity rather
than only those which were reported to a supervisor or for
which medical care was sought. Though less common, any
head injury is serious due to the potential for extreme
severity and fatality [9], especially given the relatively low
provision of helmets for horse workers not engaged in
breeding or riding activities reported by farm management
[13].

Another notable finding is that injury diagnoses were
similar to other thoroughbred worker groups who experi-
enced bruises [9, 47], and sprains, strains, or tears [4, 41].
However, they were different in that fractures comprised a
large proportion (23—46 %) of horse-related injuries to
thoroughbred workers in studies accessing hospitalization
[9] or workers’ compensation data [47], yet they comprised
only 8 % of injuries in this sample and 10 % of injuries
that were reported by employers in the same study region
[4]. This distinction, again, may owe itself to the tendency
of hospitalization and workers’ compensation data to skew
towards more severe injuries.

Lastly, our results indicated that the emergency room
was most often where workers went for care. This is
expensive for the party paying for care and may be due to
injury severity, because workers are not aware of other
resources, or both. However, this finding, coupled with the
finding that workers did not seek medical treatment mainly
because they did not see it as being serious enough may
suggest that workers minimize injuries and wait until an
injury is severe before seeking medical treatment [50, 51].
Future research should assess the resources available to
workers if ill or injured at work.

Limitations

This study has limitations that should be considered when
interpreting its results. First, data were gathered through a
community-based, non-random sampling strategy, which,
despite its strengths for accessing a hard-to-reach worker
group [52] limits the generalizability of its findings. Sec-
ond, we only examined Latino thoroughbred horse workers
who were employed for at least 9 months, thereby
excluding workers who may be temporary, migrant, or new
to the farm. However, because an ultimate goal of the study
was to associate work practices with occupational health
outcomes, it was desirable that workers have accumulated
exposure to the work environment on horse farms. Future
research should investigate occupational injury among
workers excluded from this study to assess their injury

@ Springer



520

J Immigrant Minority Health (2016) 18:513-521

burden. Third, whether medical care was received was not
indicative of whether it was necessary. Other studies have
found that farmworkers may only seek treatment when
injuries are so debilitating that they could not continue
working [19]. Consequently, future research could gather
more objective measures of injury severity, worker coping
mechanisms, and available resources. Finally, this study
only examined the primary mechanism of injury, though
multiple mechanisms may have contributed to injuries [11].

Conclusions

The study offers Latino worker perspectives on injuries on
thoroughbred horse farms, which fills a knowledge gap
existing in employer-based injury surveillance [24]. Find-
ings reveal that injuries are common among this worker
group, confirming that horse work is dangerous. These
findings also reveal the importance of defining injuries with
a worker group that may accept risks and minimize inju-
ries. Bruises were the most common type of injury, fol-
lowed by sprains/strains. Upper and lower appendages are
at particular risk for this worker group, though back and
head/face injuries also merit attention. Because the horse
and horse-related tasks comprised the vast majority of
mechanisms and tasks leading to injury, PPE and trainings
should target horse-related activities and the latter should
be linguistically and culturally appropriate given the high
proportion of Latino/immigrant workers. Future research
should also examine job specific (e.g., tasks, exposures)
and other workplace factors (e.g., resources, safety climate,
supervisor relations, and social support) that may con-
tribute to or protect against injury.

Acknowledgments The authors thank the farmworkers that took the
time to participate in this study and the four Promotoras that diligently
collected data from them. We also thank the industry and the com-
munity advisory council members that guided this work. The work
presented in this paper was supported by the CDC/NIOSH Cooper-
ative Agreement SU540H007547-14. The contents of this article are
solely the responsibility of the authors and do not necessarily repre-
sent the official views of CDC/NIOSH.

Compliance with Ethical Standards

Conflict of interest Authors do not have any conflicts of interest
associated with this paper.

References

1. Bureau of Labor Statistics, U.S. Department of Labor, in coop-
eration with state, New York City, District of Columbia, and
federal agencies. Revisions to the 2012 Census of Fatal Occu-
pational Injuries (CFOI) counts. 2014. Retrieved from http:/
www.bls.gov/iif/oshwc/cfoi/cfoi_revised12.pdf.

@ Springer

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

. Bureau of Labor Statistics, U.S. Department of Labor, in coop-

eration with state, New York City, District of Columbia, and
federal agencies. Industries at a Glance: Animal Production:
NAICS 112. 2015. Retrieved from http://www.bls.gov/iag/tgs/
iag112.htm#about.

. Bureau of Labor Statistics, United States Department of Labor.

News release: employer-reported workplace injuries and ill-
nesses—2013. Release December 4, 2014; 2014. Retrieved from
http://www.bls.gov/news.release/osh.nr0.htm.

. Swanberg JE, Clouser JM, Westneat SC, Marsh M, Reed DB.

Occupational injuries on thoroughbred horse farms: a description
of Latino and non-Latino workers’ experiences. Int J Environ Res
Public Health. 2013;10(12):6500-16.

. American Horse Council Foundation. The economic impact of

the horse industry on the United States. Deloitte & Touche LLP;
2005.

. Byler CG. Hispanic/Latino fatal occupational injury rates. Mon

Labor Rev. 2013;136(2):14-23.

. Norwood S, McAuley C, Vallina V, Fernandez L, McLarty J,

Goodfried G. Mechanisms and patterns of injuries related to large
animals. J Trauma. 2000;48(4):740-4.

. Newton AM, Nielsen AM. A review of horse-related injuries in a

rural Colorado hospital: implications for outreach education.
J Emerg Nurs. 2005;31(5):442-6.

. Iba K, Wada T, Kawaguchi S, Fujisaki T, Yamashita T, Ishii S.

Horse-related injuries in a thoroughbred stabling area in Japan.
Arch Orthop Trauma Surg. 2001;121(9):501-4.

Carmichael SP II, Davenport DL, Kearney PA, Bernard AC. On
and off the horse: mechanisms and patterns of injury in mounted
and unmounted equestrians. Injury. 2014;45(9):1479-83.

. Abu-Zidan FM, Rao S. Factors affecting the severity of horse-

related injuries. Injury. 2003;34(12):897-900.

Douphrate DI, Rosecrance JC, Stallones L, Reynolds SJ, Gilkey
DP. Livestock-handling injuries in agriculture: an analysis of
Colorado workers’ compensation data. Am J Ind Med. 2009;52(5):
391-407.

Swanberg JE, Clouser JM, Browning SR, Westneat SC, Webster
MK. Occupational health among Latino horse and crop workers in
Kentucky: the role of work organization factors. J] Agromedicine.
2013;18(4):312-25.

Clouser JM, Swanberg JE, Bundy H. Keeping workers safe: does
management risk perception match PPE provision? Am J Ind
Med. 2015;58(8):886-96. (early view, April 29, 2015).

Temes RT, White JH, Ketai LH, Deis JL, Pett SB Jr, Osler TM,
Wernly JA. Head, face, and neck trauma from large animal injury
in New Mexico. J Trauma. 1997;43(3):492-5.

Swanberg JE, Clouser JM, Westneat SC. Work organization and
occupational health: perspectives from Latinos employed on crop
and horse breeding farms. Am J Ind Med. 2012;55(8):657-745.

Loving N. Cautions when administering medications. The Horse.
Retrieved from TheHorse.Com: Your Guide to Equine Health
Care website: http://www.thehorse.com/ViewArticle.aspx?ID=
15199; 2009.

Lofqvist L, Pinzke S. Working with horses: an OWAS work task
analysis. J Agric Saf Health. 2011;17(1):3-14.

Thierry AD, Snipes SA. Why do farmworkers delay treatment
after debilitating injuries? Thematic analysis explains if, when,
and why farmworkers were treated for injuries. Am J Ind Med.
2015;58(2):178-92.

Horton S, Stewart A. Reasons for self-medication and perceptions
of risk among Mexican migrant farm workers. J Immigr Minor
Health. 2012;14(4):664-72.

May J. Occupational injury and illness in farmworkers in the
Eastern United States. In: Arcury TA, Quandt SA, editors. Latino
farmworkers in the Eastern United States: health, safety and
justice. New York: Springer; 2009.



J Immigrant Minority Health (2016) 18:513-521

521

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

Anthony M, Martin E, Avery A, Williams J. Self care and health-
seeking behavior of migrant farmworkers. J Immigr Minor
Health. 2010;12(5):634-9.

Coffman MJ, Shobe MA, O’Connell B. Self-prescription practices
in recent Latino immigrants. Public Health Nurs. 2008;25(3):
203-11.

Azaroff LS, Levenstein C, Wegman DH. Occupational injury and
illness surveillance: conceptual filters explain underreporting.
Am J Public Health. 2002;92(9):1422-9.

Rosenman K, Kalush A, Reilly MJ, Gardiner JC, Reeves M, Luo
Z. How much work-related injury and illness is missed by the
current national surveillance system? J Occup Environ Med.
2006:48(4):357-65.

Orrenius PM, Zavodny M. Do immigrants work in riskier jobs?
Demography. 2009;46(3):535-51.

U.S. House of Representatives (US HR). Hidden tragedy:
underreporting of workplace injuries and illnesses. A majority
staff report by the Committee on Education and Labor, U.S.
House of Representatives, Honorable George Miller. Washing-
ton; 2008.

Quandt SA, Grzywacz JG, Marin A, Carrillo L, Coates ML,
Burke B, Arcury TA. Illnesses and injuries reported by Latino
poultry workers in western North Carolina. Am J Ind Med.
2006;49(5):343-51.

Brown M, Domenzain A, Villoria-Siegert N. Voices from the
margins: immigrant workers’ perceptions of health and safety in
the workplace. Los Angeles: Regents of the University of Cali-
fornia; 2002.

Swanberg JE, Clouser JM, Gan W, Mannino D, Flunker J. Indi-
vidual and occupational characteristics associated with respira-
tory symptoms among Latino horse farm workers. Am J Ind Med.
2015;58(6):679-87.

National Agricultural Workers Survey (NAWS). U.S. Depart-
ment of Labor, OMB NO. 1205-0453; 2010.

Quandt SA, Schulz MR, Talton JW, Verma A, Arcury TA.
Occupational eye injuries experienced by migrant farmworkers.
J Agromed. 2012;17(1):63-9.

Carroll D, Georges A, Saltz R. Changing characteristics of U.S.
farm workers: 21 years of findings from the National Agricultural
Workers Survey presentation, immigration reform and agriculture
conference: implications for farmers, farm workers and commu-
nities, Washington, May 12, 2011; 2011.

National Agricultural Workers Survey (NAWS). Findings from
NAWS 2001-2002: a demographic and employment profile of
United States farm workers. U.S. Department of Labor, Office of
the Assistant Secretary for Policy, Office of Programmatic Policy,
Research report no. 9; 2005.

Bureau of Labor Statistics BLS. Occupational safety and health
definitions; 2012. Retrieved from: http://www.bls.gov/iif/oshdef.
htm.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

Myers JR, Cole HP. On site fish farm structured interview form
050908. Aquaculture safety and health. Southeast Center for
Agricultural Health and Injury Prevention; 2008.

Kines P, Lappalainen J, et al. Nordic Safety Climate Question-
naire (NOSACQ-50): a new tool for diagnosing occupational
safety climate. Int J Ind Ergon. 2011;41(6):634-46.

IBM Corp. IBM SPSS Statistics for Windows. 2012; Version
21.0. Armonk, NY: IBM Corp; 2012.

SAS Institute Inc: SAS Version 9.3. Cary, NC: SAS Institute Inc.
2011.

Grzywacz J, Arcury T, Marin A, Carrillo L, Coates M, Burke B,
Quandt S. The organization of work: implications for injury and
illness among immigrant Latino poultry-processing workers.
Arch Environ Occup Health. 2007;62(1):19-26.

Castaneda H, Kline N, Dickey N. Health concerns of migrant
backstretch workers at horse racetracks. J Health Care Poor
Underserved. 2010;21:489-503. doi:10.1253/hpu.0.0300.
Langley R, Morris T. That horse bit me: zoonotic infections of
equines to consider after exposure through the bite of the oral/-
nasal secretions. J Agromedicine. 2009;14:370-81.

Kriss TC, Kriss VM. Equine-related neurosurgical trauma: a
prospective series of 30 patients. J Trauma. 1997;43(1):97-9.
Chitnavis JP, Gibbons CLMH, Hirigoyen M, Parry JL, Simpson
AHRW. Accidents with horses: what has changed in 20 years?
Injury. 1996;27(2):103-5.

Meredith L, Antoun JS. Horse-related facial injuries: the per-
ceptions and experiences of riding schools. Inj Prev. 2011;17(1):
55-7.

Clarke CN, Tsuei BJ, Butler KL. Equine-related injury: a retro-
spective analysis of outcomes over a 10-year period. Soc Black
Acad Surg. 2008;195(5):702—4.

Cowley S, Bowman B, Lawrance M. Injuries in the Victorian
thoroughbred racing industry. Br J Sports Med. 2007;41(10):
639-43.

McCurdy SA, Samuels SJ, Carroll DJ, Beaumont JJ, Morrin LA.
Agricultural injury in California migrant Hispanic farm workers.
Am J Ind Med. 2003;44(3):225-35.

Moss P, Wan A, Whitlock M. A changing pattern of injuries to
horse riders. Emerg Med J. 2002;2002(19):412-4.

Frank AL, McKnight R, Kirkhorn SR, Gunderson P. Issues of
agricultural safety and health. Annu Rev Publ Health. 2004;25:
225-45.

Luchok KJ, Rosenberg G. Steps in meeting the needs of Ken-
tucky’s migrant farmworkers. J Agromedicine. 1997;4(3/4):
381-6.

Arcury T, Quandt S, Barr D, Hoppin J, McCauley L, Grzywacz J,
Robson M. Farmworker exposure to pesticides: methodologic
issues for the collection of comparable data. Environ Health
Perspect. 2006;114(6):923-8.

@ Springer



