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Missed Work Due to Occupational  
Illness among Hispanic  

Horse Workers 
A. M. Bush,  S. Westneat,  S. R. Browning,  J. Swanberg 

ABSTRACT. Occupational illnesses are inadequately reported for agriculture, an industry 
dominated by a vulnerable Hispanic population and high fatal and nonfatal injury rates. 
Work-related illnesses can contribute to missed work, caused by a combination of per-
sonal and work factors, with costs to the individual, employer, and society. To better un-
derstand agricultural occupational illnesses, 225 Hispanic horse workers were inter-
viewed via community-based convenience sampling. Descriptive statistics, bivariate 
analyses, and log binomial regression modeling were used to: (1) describe the preva-
lence of missed work due to work-related illnesses among Hispanic horse workers, 
(2) examine work-related and personal factors associated with missed work, and 
(3) identify health symptoms and work-related characteristics potentially associated with 
missed work. Key findings reveal that having at least one child (PR = 1.71, 95% CI = 
1.03, 2.84), having poor self-reported general health (PR = 0.72, 95% CI = 0.48, 1.08), 
experiencing stress during a typical workday (PR = 2.58, 95% CI = 1.25, 5.32), or 
spending less time with horses (PR = 1.87, 95% CI = 1.15, 3.05) are significant predic-
tors of missing work. Interventions can be designed to identify workers most susceptible 
to missing work and provide resources to reduce absenteeism. Future research should 
examine work-related illness in agricultural horse production, including personal and 
work-related factors, in order to diminish occupational health disparities among these 
workers, who are more likely to be employed in hazardous agricultural work. 
Keywords. Agriculture, Health disparities, Horse workers, Missed work, Occupational 
illness, Worker absenteeism. 

gricultural workers suffer elevated nonfatal occupational illness rates, with an 
even higher rate for the animal production subsector (BLS, 2015a). Severe occu-
pational illnesses may result in workers missing work to recuperate to the extent 

they can perform their work tasks. Missed work time, an indicator of illness severity 
(BLS, 2015b), may affect the worker, employer, and society through reduced productivi-
ty and business efficiency, medical care, and other indirect costs (Krause et al., 2001). 
Moreover, the reported work-related illness data likely underestimate the magnitude of 
the burden (NIOSH, 2012; May, 2009; USHR, 2008; Rosenman et al., 2006; Strong and 
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Zimmerman, 2005; Hansen and Donohoe, 2003), especially among Hispanic workers 
(Strong and Zimmerman, 2005), who make up a large portion of the agriculture work-
force (Orrenius and Zavodny, 2009). Although much agricultural health and safety re-
search focuses on the dominant majority (i.e., seasonal and temporary crop workers), the 
agriculture industry consists of both crop workers and animal workers, the latter often 
being permanent full-time workers with specialized job skills. Variations within agricul-
tural production regarding farmworker demographics, employment characteristics, farm-
ing practices, injuries, and exposures to hazards should be addressed (Arcury and Marín, 
2009; May, 2009; Reed, 2004; Stoecklin-Marois et al., 2011; Swanberg et al., 2012). Es-
timates show that 45% of the hired agricultural workforce are Hispanic (USDA, 2015), 
and in the horse production subsector, which involves housing, grazing, breeding, and/or 
feeding of animals (BLS, 2016), Latinos compose 66% or more of the workforce (Switz-
er, personal communication, 21 January 2009; AHC, 2005; the terms “Latino” and “His-
panic” are used interchangeably in this article). In addition to the work hazards that Lati-
no farmworkers encounter, research suggests that they also experience a separate set of 
risk factors for poor health outcomes due to their culture, language, and minority status 
that may intensify their occupational health and safety risks (NIOSH, 2012; Culp and 
Umbarger, 2004; Steege et al., 2009). 

Work in the thoroughbred horse industry, which includes the sale, boarding, racing, 
and breeding of thoroughbred horses (Swanberg et al., 2013), poses unique risks. The 
strength and quick temperament of thoroughbreds places workers at risk of adverse occu-
pational health outcomes. Typical work tasks include live breeding, foaling, grooming, 
working night watch, raising and training horses, mucking stalls, landscaping, and per-
forming maintenance (DDAF, 2014; Swanberg et al., 2012, 2013). The sparse literature 
concerning equine worker health reveals that workers are at risk for exposure to toxic 
chemicals, medicines, respiratory irritants, horse bites, and zoonotic diseases (Swanberg 
et al., 2012, 2015; Loving, 2009; Langley and Morris, 2009; Mazan et al., 2009; Speed 
and Andersen, 2008; Iba et al., 2001). In addition, work-related musculoskeletal injuries 
and acute injuries from animals, machinery, falls, and plants are prevalent (Swanberg et 
al., 2012, 2013, 2016, 2017; Langley and Morris, 2009; Speed and Andersen, 2008; Iba et 
al., 2001). 

Respiratory illness, a particular concern for horse workers may, occur from exposures 
to molds, endotoxins, inorganic dusts, pesticides, chemicals, fermenting manure, barn 
storage mites, bedding material, and horses (Airaksinen, 2006; Culp and Umbarger, 
2004; Kirkhorn, 2002; Spurzem et al., 2002). Horse workers have reported symptoms 
such as asthma, pneumonia, bronchitis, and allergies (Speed and Andersen, 2008). Agri-
culture has one of the higher incidences for days away from work due to occupational 
skin disorders (Lushniak, 2003).Work-related skin diseases, particularly contact dermati-
tis, are due to exposure to chemicals, pesticides, poison oak/ivy, and ragweed (Stocks et 
al., 2010; McDonald et al., 2006; Culp and Umbarger, 2004; Kirkhorn and Schenker, 
2002). Sunburn and fungal infections are also leading skin disorders among farmworkers 
(May, 2009). Allergic skin diseases and sensitization to horsehair have been observed 
among horse workers (Tutluo lu et al., 2002). 

Psychological distress is another health-related issue prevalent among Latino farm-
workers that may influence work behavior (Grzywacz et al., 2009, 2014), contribute to 
missed work time, and lower workplace productivity (Goldberg and Steury, 2001). For 
example, one quarter of Latino farmworkers in North Carolina exhibited high stress lev-
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els (Kim-Godwin et al., 2014). Among Mexican farmworkers in California, 20% reported 
at least one mental health disorder (Alderete et al., 2000), and 20% to 21% met the case 
definition for depression (Alderete et al., 1999). In the Midwest (Michigan and Ohio), 
39% of Mexican farmworkers were diagnosed as clinically depressed (Hovey and Maga-
ña, 2002). Meanwhile, 42% to 52% of Hispanic farmworkers in North Carolina had clini-
cal depression (Crain et al., 2012; Hiott et al., 2008), 18% had high anxiety, and 38% had 
alcohol dependence (Hiott et al., 2008). Among Hispanic farmworkers who have high 
rates of depression and anxiety (Grzywacz et al., 2010), depression was associated with 
disability (e.g., functional impairment) (Mazzoni et al., 2007). The nature of agricultural 
work (e.g., long work hours and limited/no benefits) has been considered a contributing 
factor to poor mental health (Grzywacz et al., 2010; Hiott et al., 2008), thereby contrib-
uting to worker absenteeism. Poor mental health has been documented among horse care 
and backstretch horse workers (Castañeda et al., 2010; Schefstad et al., 1999). 

Occupational illnesses are a culmination of work and personal life factors that may 
contribute to workers missing work (Strong and Zimmerman, 2005). There is a dearth of 
research examining missed work due to work-related illnesses among horse workers. 
Among agricultural workers, missed work time was the largest cost associated with oc-
cupational illnesses and injuries (Rautiainen et al., 2005). Missed work time due to work-
related illness may serve as a proxy for the severity of the illness and/or reflect other con-
tributing factors, such as the worker’s ability to take time off, perception of illness, ability 
to avoid exposure, and commitment to work, as well as the employer’s permission for 
time off, and the employer’s ability to cover the missing worker’s responsibilities. 

To date, the reviewed literature has not examined work-related illnesses resulting in 
missed work time in agriculture, where benefits are often minimal, work hazards are 
prevalent, and Latino workers are a large proportion of the workforce. More attention is 
needed to understand work-related illnesses and missed work time among agricultural 
subsectors, as the existing research on occupational illness fails to adequately depict the 
nature and extent of illnesses within the animal production (e.g., horse workers) industry 
(NIOSH, 2012). To gain further understanding of and the contributing factors for agricul-
tural work-related illnesses among Latino horse workers, this study: (1) describes the 
prevalence of missed work due to work-related illnesses and other selected characteristics 
among a sample of Latino horse workers, (2) examines work-related and personal factors 
associated with missed work due to work-related illnesses, and (3) identifies health symp-
toms and work-related characteristics potentially associated with missed work among 
workers who missed work due to work-related illness in the past year. 

Methods 
A cross-sectional survey of Latino farmworkers in the thoroughbred horse industry 

was undertaken from December 2013 to April 2014. The Thoroughbred Worker Safety 
and Health Study, or Proyecto de Salud y Seguridad del Trabajador Equino, was de-
signed to understand the occupational health and safety issues of Latino thoroughbred 
farmworkers in the southeastern U.S. (Swanberg et al., 2012). Detailed methods on sam-
pling, survey development, data collection, and cultural relevancy can be found else-
where (Swanberg et al., 2016). 

Sampling 
Community-based purposive convenience sampling was used to recruit worker partic-
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ipants. The study was promoted via study fliers, word of mouth, and a local Spanish radio 
infomercial. Participants were eligible when they self-identified as Latino or Hispanic, 
18 years of age of older, and were currently employed for at least nine months total (con-
secutive or non-consecutive) of the previous year by a thoroughbred horse farm. Trained 
promotoras, also known as community health workers, were used to recruit this hard-to-
access population. Before oral consent was obtained, recruited participants were informed 
about the study, including the procedures, risks, and benefits, orally and through printed 
material. A total of 225 horse workers participated in this 1 to 1.5 hour survey, which was 
administered in English or Spanish per the worker’s preference. Study methods were ap-
proved by the University of Kentucky Institutional Review Board. 

Measures 
The primary dependent variable measured whether a worker experienced a work-

related illness in the past 12 months that required time off from work (Myers and Cole, 
2008). Workers were asked if they had come to work when they were ill in the past year 
(yes/no) and why they chose to come to work when ill (open response). 

Demographic measures were modified from the National Agricultural Workers Sur-
vey, which has been previously used in research with Latino and immigrant worker 
groups (USDOL, 2005, 2010). Measures included gender, nativity, U.S. residency time, 
marital status (married/living as married or not married/living as married), spouse resi-
dency (with or without worker), and children (at least one). The education measure was 
modified from the Farmworkers and Visual Impairment Instrument (Arcury, 2009) that 
classified education as 1-6 years (primaria), 7-9 years (secundaria), 10-12 years (prepar-
atoria, 12th grade or GED), and 16 years (finished college). These education groups were 
modified to also include 0 years (no school) and some college or more. To complement 
the Mexican educational system, elementary education (primaria) is considered complet-
ed at the sixth grade. 

Health-related items, current smoking status (Mazan et al., 2009; Rylander et al., 
1990), and health symptoms in the past year (Mazan et al., 2009; Rylander et al., 1990) 
were coded as binary variables (yes/no). Health symptoms included headache, throat irri-
tation, nasal irritation, dry cough, productive cough, sinus trouble, chest tightness, and 
wheezing. Workers were asked if these health symptoms improved when they were away 
from the barn for at least one day; if they ever woke up at night due to wheezing, whis-
tling, coughing, or difficulty breathing; and if any of their health symptoms caused them 
to miss work or normal activities (Mazan et al., 2009; Rylander et al., 1990). Doctor-
diagnosed diseases (asthma, skin irritation, and eye irritation) were collected as dichoto-
mous measures (USDOL, 2005, 2010). The validated and reliable general health status 
measure of Ware et al. (1996) captured workers’ self-reported health perceptions using a 
four-point Likert scale, ranging from excellent to poor, for how workers described their 
general health. 

The depressive symptoms score was a continuous variable measuring the sum of ten 
items from the CES-D Depression Symptoms Index (Kohout et al., 1993), which is a val-
idated screening tool for depression and depressive disorders among immigrants and La-
tino farmworkers (Grzywacz et al., 2009). Each depressive symptom item was measured 
on a Likert scale to assess the frequency of symptoms in the past week. The four response 
options included “rarely or none of the time” (<1 day, value = 0), “some or a little” (1-2 
days, value = 1), “occasionally or a moderate amount of time” (3-4 days, value = 2), and 
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“most of the time” (5-7 days, value = 3). The sum of the ten items and a 10-point cutoff 
( 10) (Andresen et al., 1994) were used as an indicator of elevated depressive symptoms. 
Cronbach’s alpha was 0.85. 

Work-related factors included work history (length of time worked on horse farms in 
general), number of hours worked per day, number of days worked per week, and number 
of hours worked per week. Farm size, measured by the total number of employees 
(USDOL, 2005), was dichotomized ( 10 employees and >10 employees) to be more con-
sistent with OSHA Standard 1904 that exempts places of employment with ten or fewer 
employees from the reporting of occupational injuries and illnesses and the enforcement 
of occupational standards. 

Farmwork practices concerning the barn environment were collected. Measures such 
as hay storage (in the barn or a separate building), horse bedding material, and hours per 
week spent in the barn came from previous questionnaires assessing respiratory disease 
and exposures among equine personnel (Mazan et al., 2009; Rylander et al., 1990). Bed-
ding type assessed both plant (straw) and wood (shavings and sawdust) materials. Ques-
tions assessing the occurrence and frequency (hours per week) of job tasks were adapted 
from the JUSTA study survey (Quandt et al., 2006, 2013) to the horse worker population 
for the following horse-related tasks: horse handling, raising horses, riding horses, work-
ing night watch, and breeding horses. A cumulative measure of hours per week working 
with horses was created by summing the hours per week of all horse-related tasks. Occur-
rences of non-horse-related tasks (landscaping and maintenance) were collected as binary 
variables (yes/no). Work-related stress, a categorical variable (never, sometimes, and 
often/almost always), measured the frequency of finding work stressful during a typical 
day and originated from the NIOSH Quality of Worklife module (NIOSH, 2010). 

Personal health insurance coverage was measured using a NAWS measure (yes/no) 
(USDOL, 2010). Other health coverage information was collected using NAWS 
measures: if the worker becomes sick or injured as a result of work: (1) the farm provides 
health insurance, (2) the farm pays for the worker’s healthcare, and (3) the farm provides 
workers’ compensation (i.e., payment for recuperation) (USDOL, 2005). For workers 
who reported receiving paid vacation, the number of paid vacation days was collected. 
The paid sick day measure allowed individuals to report the number of paid sick days 
received per year or the option of “as many [paid sick days] as I need.” Respondents who 
chose the “as many as I need option” were assigned the average of all respondents. 

Analyses 
Descriptive statistics included means, standard deviations, ranges, medians, and inter-

quartile ranges for continuous variables, and frequencies and percentages for categorical 
variables. Bivariate associations were examined between variables of interest and the 
dependent variable using chi-square statistics, t-tests, prevalence ratios, and 95% confi-
dence intervals. The bivariate associations guided interpretations and the input of poten-
tial predictors for missed work due to the work-related illness analyses. 

Statistical modeling using a generalized linear model (GLM) provided prevalence ra-
tio estimates and the 95% confidence intervals. Prevalence ratios, rather than odds ratios, 
were used because the outcome variable (missed work due to work-related illness) was 
greater than 10% and to reduce the likelihood of misinterpretation of the odds ratio, 
which would overestimate the risk ratios for common outcomes (Richardson et al., 2015; 
Barros and Hirakata, 2003). Only predictors with p-values of 0.20 or less from the bivari-
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ate associations were included in the multivariable analyses (Hosmer and Lemeshow, 
2000; Maldonado and Greenland, 1993). For the variable inclusion criteria, it was decid-
ed not to limit variables to the 0.05 or less parameter to allow the identification of rele-
vant factors influencing the outcome. 

Covariates used in each model included gender (male vs. female), having a child (yes 
vs. no), living on the farm of employment (yes vs. no), farm size (small vs. not small), 
work history, sawdust bedding used in barns (yes vs. no), straw bedding used in barns 
(yes vs. no), current cigarette smoker (yes vs. no), self-assessed general health status 
( good vs. >good), stress, and hours worked with horses. Work history was dichotomized 
into 9 years and >9 years (referent group) based on the median distribution of this vari-
able. A categorical variable with three levels, “never” (referent group), “sometimes,” and 
“often/almost always,” measured the frequency of finding work stressful during a typical 
workday. The hours spent working with horses per week was dichotomized by the medi-
an distribution point as 16 hours a week and >16 hours a week (referent group). 

The first log binomial regression model provided an overall depiction of the relation-
ships between potential predictors and the outcome. Relevant variables (e.g., housing 
location, work history, and current smoking) were added to the model despite the signifi-
cance levels being greater than the 0.20 parameter. Variables were removed using inter-
active backward elimination, in which variables were removed in order of least signifi-
cance until those remaining with a p-value of 0.05 were left. The second model was gen-
der-specific and examined all the predictors previously examined in the first model. The 
third model was limited to males only, and interactive backward elimination was used 
until all remaining variables had a p-value of 0.20 or less. The males-only model was 
used because female workers represented only 15% of the sample. 

Descriptive univariate statistics examined other personal and work characteristics of 
the subsample of workers who missed work due to work-related illness. Among this sub-
sample, bivariate associations were calculated for workers who reported any of the top 
five reported health symptoms and the bedding material used in the barns (sawdust and 
straw bedding, straw bedding only, and sawdust bedding only) to further understand the 
association between bedding materials and health symptoms. Data management and 
analyses were performed using SAS (ver. 9.4, SAS Institute, Inc., Cary, N.C.), with a p-
value of 0.05 denoting statistical significance. 

Results 
The 225 participating workers were predominately male (86%), Mexican (84%), 

spoke Spanish (95%), averaged 35 years of age, and had lived in the U.S. for 14 years 
(table 1). The majority were married and/or living as married (68%) and had at least one 
child age 18 or younger (65%). Medical diagnoses of eye irritation, skin irritation, and 
asthma were 15%, 9%, and 4%, respectively. The most prevalent health symptoms were 
headache (50%), throat irritation (45%), nasal irritation (41%), dry cough (33%), produc-
tive cough (26%), and sinus trouble (24%). Chest tightness (9%) and wheezing (65%) 
also occurred. 
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Employment characteristics (table 2) reveal that the workers had an average of 
10.5 years of general horse farm experience, and worked an average of 48 hours per week 
(of these hours, an average of 15 were spent working with horses, and 24 hours were 
spent working in the barn). Predominate job tasks included handling yearlings (70%), 
handling mares (63%), raising horses (58%), landscaping (57%), maintenance (53%), 
handling stallions (22%), breeding horses (12%), working night watch (7%), and riding 
horses (5%). Seventy-two percent of the workers received workers’ compensation if they 

Table 1. Horse worker demographic characteristics (N = 225). 
Gender   
 Male (n, %) 193 85.78 
 Female (n, %) 32 14.22 
Age (years)   
 Mean (SD), range 35.37 (9.62) 18 to 65 
 Median, IQR 34.0 14.0 
Marital status   
 Married/living as married (n, %) 152 67.56 
 Single (n, %) 73 32.44 
Has children 18 years old   
 At least one child (n, %) 146 65.18 
 No children (n, %) 78 34.82 
Education   
 No school (n, %) 6 2.67 
 Elementary (primaria, grades 1-6) (n, %) 85 37.78 
 Middle school (secundaria, grades 7-9) (n, %) 79 35.11 
 High school (preparatoria, grades 10-12 and/or GED) (n, %) 45 20.00 
 Some college or more (n, %) 10 4.44 
Time in the U.S. (years)   
 Mean (SD), range 14.46 (8.44) 0.42 to 45 
 Median, IQR 12.00 9.50 
Lives on farm where works (n, %) 59 26.22 
Smoking behavior   
 Ever smoked cigarettes (N = 224) (n, %) 96 42.86 
 Currently smokes cigarettes (N = 225) (n, %) 37 16.44 
Drinks alcohol in past year (N = 224)   
 No drinks (n, %) 105 46.88 
 1-2 drinks per week (n, %) 41 18.30 
 3-4 drinks per week (n, %) 17 7.56 
 5+ drinks per week (n, %) 34 15.18 
General health status   
 Good health or better (n, %) 161 71.88 
 Less than good health (n, %) 63 28.13 
Depressive symptoms score (N = 219)   
 Mean (SD), range 5.42 (5.24) 0 to 28 
 Median, IQR 4.00 7.00 
Missed work due to work-related illness in the past year (N = 218) (n, %) 69 31.65 
Attended work when ill in the past year (N = 221) (n, %) 97 43.89 
Reasons for coming into work when ill in the past year (N = 98)[a]   
 Need the money (n, %) 35 35.71 
 Had to/had no other options (n, %) 23 23.47 
 It’s my responsibility (n, %) 21 21.43 
 Fear of job loss (n, %) 9 9.18 
 Don’t like missing work (n, %) 8 8.16 
 Illness was not too serious (n, %) 8 8.16 
 Chronic illness that I just have to work through (n, %) 2 2.04 
[a] Some workers offered more than one reason for working when ill. 
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became injured or ill on the job, and 87% reported receiving vacation time. 

Prevalence of Missed Work 
The prevalence of missing any work due to work-related illness in the past year was 

32%. The most commonly cited reasons for coming to work when ill were finances 
(36%), having no other options (23%), and feeling a responsibility to work (21%). 

Work-Related and Demographic Factors Associated with Missed Work 
Statistically significant differences were found by gender, sawdust bedding, straw 

bedding, general health status, and stress between workers who missed work and those 
who did not (table 3). Workers who were male (PR = 0.62, 95% CI = 0.40, 0.95), worked 
where sawdust bedding was used in barns (PR = 0.51, 95% CI = 0.29, 0.90), had good 
health or greater (PR = 0.62, 95% CI = 0.42, 0.92), and experienced no stress during a 
typical workday had decreased risk of missing work than the referent group. Workers 
who used straw bedding in barns had a 3.4 times increased risk of missing work due to 
work-related illness. Sometimes or often having stress also increased the risk for missed 
work by at least 2.5 times the risk for those with no stress. 

Table 4 shows the prevalence ratios, 95% confidence intervals, and p-values for the 
three log binomial regression models. Model 1 is the general model examining all etio-
logical factors for missed work. The significant predictors for model 1 were general 
health status and stress. Model 2 is the gender-specific model, stratified by males only; 
the statistically significant predictors were having children, stress, and number of hours 
spent working with horses. Model 3 is the males-only model that uses p = 0.20 for factor 
inclusion. When adjusting model 2 by gender, the significant predictors remained for 
model 3: having children, stress, and hours spent working with horses. The use of saw-
dust bedding approached statistical significance (p = 0.05) in model 3. 

Table 2. Horse worker work characteristics (N = 225). 
General horse farm experience (years)   

 Mean (SD), range 10.5 (7.31) 0.75 to 39 
Total hours worked per week   

 Mean (SD), range 48.31 (5.91) 24 to 72 
Number of hours per week working with horses   

 Mean (SD), range 15.45 (10.51) 0 to 57 
Number of hours per week spent in the barn   

 Mean (SD), range 24.38 (12.78) 0 to 56 
Has any personal health insurance coverage   

 Yes (n, %) 75 33.33 
 No (n, %) 147 65.33 
 Don’t know (n, %) 3 1.33 

Has worker’ compensation for work-related illness or injury (N = 193)   
 Yes (n, %) 138 71.5 
 No (n, %) 55 28.50 

Number of paid sick days per year (N = 100)   
 Mean (SD), range 5.25 (1.16) 1 to 12 

Receives paid vacation (N = 221) (n, %) 192 86.88 
Number of paid vacation days per year (N = 193)   

 Mean (SD), range 8.47 (5.01) 0 to 30 
 Median, IQR 7.0 3 
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Table 3. Bivariate associations for individual and organizational predictors of missed work due to work-
related illness among Hispanic horse workers in the past year (N = 218). 

 

Missed 
Work 

 

No Missed 
Work 

p-Value PR[a] 95% CI[a] N % N % 
Demographic characteristics         

Gender      0.045 0.62 0.40, 0.95 
 Male 54 29.03  132 70.97    
 Female (ref) 15 46.88  17 53.13    

Has children 18 years old      0.090 1.47 0.93, 2.33 
 At least one child 50 35.21  92 64.79    
 No children (ref) 18 24.00  57 76.00    

Lives on farm where works      0.437 0.83 0.52, 1.33 
 Yes 16 27.59  42 72.41    
 No (ref) 53 33.13  107 66.88    
Farm characteristics         

Farm size (number of employees)[b]      0.121 1.36 0.92, 2.01 
 Small ( 10) 36 37.11  61 62.89    
 Not small (>10) (ref) 33 27.27  88 72.73    

General horse farm experience      0.263 1.25 0.84, 1.85 
 9 years 38 35.19  70 64.81    
 >9 years (ref) 31 28.18  79 71.82    

Sawdust bedding in barn      0.012 0.51 0.29, 0.90 
 Yes 11 18.64  48 81.36    
 No (ref) 58 36.48  101 63.52    

Straw bedding in barn      0.029 3.38 0.90, 12.78 
 Yes 67 33.84  131 66.16    
 No (ref) 2 10.00  18 90.00    
General health characteristics         

Currently smokes cigarettes      0.369 1.26 0.78, 2.03 
 Yes 13 38.24  21 61.76    
 No (ref) 56 30.43  128 69.57    

General perceived health status      0.019 0.62 0.42, 0.92 
 Good health or better 42 27.10  113 72.90    
 Less than good health (ref) 27 43.55  35 56.45    
Mental health characteristics         

Depressive symptoms score      0.184 0.71 0.45, 1.14 
 Non-elevated symptoms ( 10) 56 29.95  131 70.05    
 Elevated symptoms (>10) (ref) 13 41.94  18 58.06    

Finds work stressful on a typical day      0.002[c]   
 Sometimes 37 35.92  66 64.08 0.003 2.48 1.28, 4.77 
 Often/almost always 23 43.40  30 20.13 0.001 2.99 1.52, 5.89 
 Never (ref) 9 14.52  53 85.48    
Task characteristic         

Hours spent working with horses      0.055 1.50 0.98, 2.31 
 16 hours per week 47 36.17  81 63.28    
 >16 hours per week (ref) 22 24.44  68 75.56    
[a] PR = prevalence ratio; 95% CI = 95% confidence interval. 
[b] Farm size is consistent with OSHA regulations on reportable work illnesses/injuries. 
[c] Indicates the p-value for all three levels of this variable. 
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Characteristics of Workers Who Missed Work Due to Work-Related Illness 
Among those who missed work due to work-related illness, the average number of 

missed workdays was seven (SD = 19; median = 2), with a range of 1 to 150 days in the 
past year. The mean number of paid sick days among those who missed work was 5.2 

Table 4. General and gender-specific log binomial regression models for predictors of missed work due to
work-related illness among Hispanic horse workers in the past year. Values are prevalence ratio, 95% 
confidence interval, and p-value (in parentheses). 

 

Model 1: 
General 

Etiological 
(N = 216) 

Model 2: 
Stratified by 
Male Gender 

(N = 185) 

Model 3: 
Stratified by 
Male Gender 

(p < 0.20) 
(N = 185) 

Demographic characteristics      
 Male vs. female 0.98 

0.60, 1.59 
(0.93) 

 -  - 

 Has children 18 or younger vs. none 1.57 
1.0, 2.47 

(0.05) 

 1.86 
1.09, 3.16 

(0.02) 

 1.71 
1.03, 2.84 

(0.04) 
 Lives on farm where works vs. does not 0.99 

0.62, 1.60 
(0.98) 

 1.07 
0.61, 1.89 

(0.82) 

 - 

Farm characteristics      
 Small farm vs. not small farm 1.25 

0.87, 1.82 
(0.23) 

 1.03 
0.66, 1.61 

(0.9) 

 - 

 9 years vs. >9 years of general horse  
farm experience 

1.29 
0.85, 1.95 

(0.23) 

 1.31 
0.84, 2.04 

(0.23) 

 - 

 Sawdust bedding vs. none 0.68 
0.37, 1.26 

(0.22) 

 0.6 
0.30, 1.19 

(0.14) 

 0.54 
0.29, 1.00 

(0.05) 
 Straw bedding vs. none 1.53 

0.36, 6.47 
(0.57) 

 1.42 
0.33, 6.17 

(0.64) 

 - 

 16 hours vs. >16 hours per week  
spent working with horses 

1.5 
0.97, 2.34 

(0.07) 

 1.98 
1.19, 3.28 

(0.01) 

 1.87 
1.15, 3.05 

(0.01) 
General health characteristics      
 Currently smokes cigarettes vs. does not 1.41 

0.88, 2.27 
(0.16) 

 1.31 
0.76, 2.25 

(0.34) 

 - 

 Good vs. <good health status 0.69 
0.49, 0.98 

(0.04) 

 0.71 
0.46, 1.10 

(0.12) 

 0.72 
0.48, 1.08 

(0.11) 
Mental health characteristics      
 Non-elevated ( 10) vs. elevated (>10)  

depressive symptoms 
0.71 

0.44, 1.14 
(0.16) 

 0.69 
0.38, 1.26 

(0.23) 

 0.69 
0.40, 1.18 

(0.18) 
 Sometimes finds vs. does not find work  

stressful 
2.05 

1.05, 4.01 
(0.035) 

 2.52 
1.18, 5.37 

(0.02) 

 2.58 
1.25, 5.32 

(0.01) 
 Often/almost always finds vs. does not  

find work stressful 
2.64 

1.30, 5.37 
(0.01) 

 3.09 
1.39, 6.86 

(0.01) 

 2.93 
1.36, 6.29 

(0.01) 
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(SD = 1.1, range = 1 to 7, n = 38). Of those who missed work, 70% reported being able to 
call in sick or take the day off when sick without worrying about job loss (table 5). Addi-
tionally, 57% of workers who missed work also reported going to work when ill in the 
past year. The most common health symptoms reported in the past year were throat irrita-
tion (58%), headache (57%), nasal irritation (52%), dry cough (45%), and productive 
cough (33%). Of those reporting at least one symptom, 74% noted that their symptoms 
improved while away from the barn for more than one day. In addition, 19% of workers 
who missed work were current smokers. Moreover, 42% of those missing work reported 
having health insurance (55% reported that their farm provides health insurance, and 75% 
reported that their farm pays for healthcare if they acquire a work-related injury or ill-
ness), and 79% reported that their farm provides workers’ compensation coverage. Sev-
enty-eight percent received paid vacation days. 

To further understand the association between bedding materials and health symp-
toms, bivariate associations were calculated for workers who reported any of the top five 
reported symptoms (headache, throat irritation, nasal irritation, dry cough, and productive 
Table 5. Characteristics of horse workers who missed work due to work-related injury or illness in the 
past year (N = 69). 
Worker characteristics   
 Had any of the following symptoms in the past year[a]   
 Headache (n, %) 39 56.52 
 Throat irritation (n, %) 40 57.97 
 Nasal irritation (n, %) 36 52.17 
 Dry cough (n, %) 31 44.93 
 Productive cough (n, %) 23 33.33 
 Sinus trouble (n, %) 19 27.54 
 Chest tightness (n, %) 8 11.59 
 Wheezing (n, %) 5 7.25 
 Symptoms improved when away from barn for at least one day  

(N = 46) (n, %) 
34 73.91 

 Had symptoms that caused worker to miss work or normal  
activities (N = 48) (n, %) 

5 10.42 

 Woke up at night because of wheezing, whistling, coughing,  
or difficulty breathing (N = 49) (n, %) 

11 22.45 

 Attended work when ill in the past year (N = 68) (n, %) 39 57.35 
Work characteristics   
 Hours worked per week   
 Mean (SD), Range 47.61 (5.91) 36.00 
 Farm provides health insurance for work-related injury or  

illness (N = 66) (n, %) 
36 54.55 

 Farm pays for healthcare for work-related injury or illness  
(N = 64) (n, %) 

48 75.00 

 Farm provides workers’ compensation if worker is injured  
or becomes ill on the job (N = 62) (n, %) 

49 79.03 

 Worker can call in sick or take day off when sick without  
worrying about job loss (N = 55) 

  

 Yes (n, %) 48 69.57 
 No (n, %) 7 10.14 
 Sometimes (n, %) 14 20.29 
 Receives pay on days when sick   
 Yes (n, %) 38 55.07 
 No (n, %) 18 26.09 
 Sometimes (n, %) 13 18.84 
 Receives paid vacation days (n, %) 54 78.26 
[a] Individual workers may have reported more than one health condition or symptom. 
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cough). Workers who used both sawdust and straw bedding had a two-fold increased risk 
of reporting at least one health symptom compared to workers who used only sawdust 
bedding (PR = 2.05, 95% CI = 1.03, 4.05). Workers who used only straw bedding were 
1.9 times more likely to report at least one health symptom compared to workers who 
used only sawdust bedding (PR = 1.93, 95% CI = 0.99, 3.75). 

Discussion 
This study examined missed work due to work-related illness among Latino horse 

workers. Of the workers interviewed, 32% had suffered a work-related illness in the past 
year that they believed was severe enough to miss work. Missed work due to work-
related illness may have served as a proxy for the general severity of illness, as it assumes 
the illness was severe enough to warrant loss of pay or use of sick leave. Furthermore, 
44% of the workers reported going to work despite being ill. The horse workers in this 
study attended work when ill due to financial pressure, which may or may not include 
being paid only when they work and the lack of paid sick leave. This finding coincides 
with other farmworker groups who must work to avoid further economic hardship. At-
tending work when sick contrasts with the current health recommendation for workers to 
remain home to prevent spreading disease to their fellow workers. Further, because only 
33% of the horse workers reported having health insurance, which is a critical determi-
nant of access to healthcare (Morales et al., 2002), workers with a work-related illness 
may not receive appropriate or timely medical treatment. 

The workers in this study were interviewed before implementation of the Affordable 
Care Act (ACA), which may have made healthcare coverage more feasible for agricultur-
al workers. However, ACA-mandated coverage is limited to farms with 50 or more em-
ployees. Therefore, workers on smaller farms (<50 employees), which comprise at least 
85% of the horse farms in the study region (Nutt et al., 2011), are still not receiving nec-
essary healthcare and prevention services. 

In addition, 72% of the horse workers reported having workers’ compensation cover-
age for work-related illness or injury in a non-mandated area. This contrasts with other 
seasonal and temporary farmworkers who do not have this coverage, often due to their 
employment status, lack of state mandates, and documentation status, causing them to 
forgo needed care. 

This study suggests that wood bedding materials, such as sawdust, may protect against 
work-related illness, while plant materials, such as straw, may increase a worker’s chance 
of missing work due to a work-related illness. Bedding material is used to keep horses 
clean and reduce the level of manure gases (Airaksinen, 2006). Farms should assess bed-
ding quality and the potential impact on worker health, e.g., absorption capacity, dusti-
ness, microbial quality, ease of handling, and manure decomposition rate (Westendorf 
and Krogmann, 2013; Thomas, 2007) when choosing bedding materials, as well as incor-
porate bedding storage and work practices that help improve the health of workers and 
horses. Bedding practices could include drying hay and straw before storage to help pre-
vent mold growth (Kirkhorn, 2002) and lightly wetting straw bedding (if dusty) before 
mucking stalls (Thomas, 2007). 

Our findings suggest that employers could consider using sawdust instead of straw 
bedding. Sawdust is easily cleaned up, compostable, absorbent, has low palatability for 
horses, and its dust is manageable (Westendorf and Krogmann, 2013). Nevertheless, 
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there is potential for sawdust to irritate the noses and eyes of horses (Thomas, 2007), as 
well as those of workers. Symptomatic persons should be monitored, as 74% of the health 
symptoms of workers improved when they were away from the barn for at least one day. 
These symptoms included headache, throat irritation, nasal irritation, and cough. As the 
market for straw increases, farms could opt for sawdust bedding, if available. On further 
examination of bedding materials and health symptoms, a significant association was 
found in which workers who used both sawdust and straw bedding were twice as likely to 
report a health symptom as workers who used only sawdust bedding. 

Our study finding that 65% of the horse workers have minor children is comparable to 
U.S. Census results showing that 62% of Hispanic households have children under the 
age of 18 (CDC, 2014). Children are an important part of Hispanic culture (familismo) 
(CDC, 2008). Workers who were parents had a 57% increased risk of missing work com-
pared to non-parents, and this risk increased to 71% when examining only male workers. 
The increased risk may be due to children serving as additional disease vectors, bringing 
home illnesses that may be manifested as the health symptoms that are commonly found 
among farmworkers (Garcia et al., 1996). Furthermore, this study’s findings concerning 
children support previous studies that showed the influence of family characteristics on 
missed work time (Senel and Senel, 2012). 

Self-reported health status was a significant etiological factor for missed work due to 
work-related illness for all workers, which aligns with other research linking illness-
related absenteeism to poorer self-reported health (Jenkins, 2014; Eriksson et al., 2008). 
More workers in this study assessed their health as good or better, which contradicts oth-
er research showing that foreign-born workers more often self-rate their health as poor or 
fair (Grzywacz et al., 2014; Franzini and Fernandez-Esquer, 2004). The higher health 
rating may indicate that our worker group is more optimistic about their health and poten-
tially healthier than other study populations and may support the Hispanic paradox (Fran-
zini and Fernandez-Esquer, 2004) or healthy immigrant effect (Morales et al., 2002). 

The finding of stress as a significant predictor of missed work is similar to other stud-
ies (Head et al., 2006; Melchior et al., 2003) and supports previous findings on the effects 
of stress on health-related outcomes. Sources of work-related stress may include work 
demands, supervisor/worker relationships, and work communication practices (Winkel-
man et al., 2013). 

The literature notes that horses are a prevalent workplace hazard for horse workers, 
putting them at risk of injury (Swanberg et al., 2013, 2016; Iba et al., 2001). However, 
this study found that workers who worked with horses for more than 16 hours per week 
were less likely to miss work due to work-related illness compared to workers who 
worked with horses for 16 hours or less per week. This may indicate that workers who 
spent fewer hours with horses are subjected to other exposures as they perform other jobs 
(in absence of horse contact) on the farm. These jobs may include maintenance, cleaning 
barns, mucking stalls, and landscaping, which may expose the workers to poor air quality 
(e.g., dry climates), pesticides, chemicals, etc. In addition, this finding may be related to 
job seniority and duration of employment, as senior workers may be given more complex 
tasks and/or have cumulative exposures to work hazards. 

Limitations 
Despite its novel findings, this study has its limitations. Actively working farmwork-

ers participated in the study, which may underestimate the true prevalence of missed 
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work due to the selection bias of the healthy worker effect. Recall bias may be an issue as 
well, as the data were based on self-reporting by the workers. Self-reported data may 
make it difficult to estimate the true characteristics and associations of the outcome of 
interest, as the worker self-reported measures were not confirmed through employer or 
healthcare records, nor were specifics gathered on the illnesses contributing to missing 
work. However, the worker perspective allows additional awareness of work-related ill-
nesses compared to using only employer reports, which have been criticized for underre-
porting (Rosenman et al., 2006), especially in agriculture where no specific OSHA regu-
lations apply and on small farms (e.g., 95% of U.S. farms are small farms; Hansen and 
Donhoe, 2003) that are often exempt from compliance with general industry regulations 
(e.g., OSHA Standard 1904). 

This study did not use employers to access workers in an effort to protect the workers 
from potential job loss or other adverse outcomes due to the sharing of potentially sensi-
tive information. However, the use of self-reported information involves limitations and 
bias, especially the potential influence of Hispanic culture on health and health-seeking 
behaviors. This study offers insight into what illnesses the workers believe they acquired 
from the work environment, even though clinical diagnoses and employer reports were 
not obtained or assessed to confirm the worker self-reports. The worker illnesses may not 
have required emergency or medical care, which also may contribute to underreporting. 

This study may not capture migrant workers, who have their own vulnerabilities with 
respect to lifestyle, because the inclusion criteria required employment for nine months 
on a farm. Inferences are limited to Latino horse workers. This study also did not investi-
gate disparities within the Latino/Hispanic ethnicity because the majority (84%) of the 
participants were Mexican-born. However, this study relied on collaborations among 
academia, industry, and the community to help reach a vulnerable and dispersed worker 
population (Swanberg et al., 2016). This study also employed trained community health 
workers (promotoras) to capture the occupational health experiences of a hard-to-reach 
Latino population. 

Conclusion 
Given the dearth of research on missed work due to work-related illnesses among La-

tino horse workers, this study adds value by describing risk factors associated with 
missed work time due to work-related illness while controlling for a large number of co-
variates. This study revealed that work conditions, including stress at work, type of horse 
bedding (e.g., straw), and time spent with horses, can have an influence on missed work 
due to work-related illness. Missed work is costly for farms. Future research is needed to 
understand the factors that contribute to worker stress and why the type of horse bedding 
may lead to missed work, such as the respiratory illnesses that we found to be significant-
ly associated with bedding type. Farm owners are encouraged to assess their bedding type 
and the health effects on both the workers and horses. 

Although the focus of this study was occupational safety and health among Latino 
horse workers, reporting poor general health and having at least one minor child were 
significant predictors of missed work. This finding may suggest that male horse workers 
participate in the care of their children, which is an important finding for horse farms and 
managers. As such, it would be important for farm owners and managers to create a work 
environment that encourages workers to discuss family matters with their supervisors. It 
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is possible that workers may not share such information with their managers or supervi-
sors, and therefore they take a full day off work when perhaps they only need to take a 
half day. This finding calls for future research into the work-family circumstances of La-
tino horse workers and the influence of these factors on job-related outcomes. Future 
research should also examine work-related illnesses in horse work, including personal 
and work-related factors, in order to help diminish the occupational health disparities 
among Hispanic workers, who are more likely to be employed in hazardous work. 
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