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Work Organization and Musculoskeletal Health
Clinical Findings From Immigrant Latino Poultry Processing and Other

Manual Workers
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Haiying Chen, PhD, Daryl A. Rosenbaum, MD, Mark R. Schulz, PhD, and Sara A. Quandt, PhD

Objective: To determine the potential role of differential exposure to work
organization hazards in musculoskeletal disorders among immigrant Latino
workers. Method: Self-reported work organization data were obtained from
immigrant Latino workers in poultry processing and nonpoultry, manual
occupations (N = 742). Clinical evaluations for epicondylitis, rotator cuff
syndrome, and back pain were obtained from a subsample (n = 518).
Results: Several work organization hazards (eg, low job control, high psy-
chological demands) were elevated among poultry processing workers. Job
control predicted epicondylitis (odds ratio [OR] = 0.77) and rotator cuff syn-
drome (OR = 0.79); psychological demand predicted rotator cuff syndrome
(OR = 1.30) and back pain (OR = 1.24); awkward posture and repeated
movements predicted all three outcomes; and management safety commit-
ment predicted rotator cuff syndrome (OR = 1.65) and back pain (OR =
1.81). Discussion: Immigrant poultry processing workers are exposed to
greater work organization hazards that may contribute to occupational health
disparities.

C omprehensive and critical reviews1–4 of the literature are draw-
ing attention to the “organization of work” (or “work organiza-

tion”) and its implications for occupational health outcomes. Work
organization is not a single attribute, but rather a constellation of fac-
tors at multiple levels that shape production methods, the way jobs are
designed and performed (ie, work processes), and the management
and human resource policies and activities used within and across in-
dustrial sectors.5 More specifically, the primary conceptualization of
work organization identifies factors at three specific levels that col-
lectively bear on employee health. Most proximal to health outcomes
are job-specific factors, such as the amount of control workers have
over their work and the intensity with which job-related tasks need
to be performed. More distal to health outcomes are organization-
level factors that can affect health, such as the overall culture or
climate for working safely or the general manner in which manage-
ment interacts with rank and file employees. Most distal to individual
health outcomes are external or environmental factors, such as the
presence of occupational policies and the rigor of monitoring and
enforcing legislative mandates for occupational safety. Essentially,
“work organization” is a short-handed way of describing the inputs
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and manifestation of “how work gets done,” and it underlies all
aspects of workers’ experiences on the job.

Work organization likely plays a key role in the creation
and escalation of health inequalities on the job and off.1,4,6 The
fundamental argument is that capitalist-oriented labor market
policies result in disproportionate exposure of some groups of
individuals to pathogenic job designs and work characteristics,
health-compromising supervisory practices, and injury-prone safety
climates. Landsbergis and colleagues,1 for example, point out that
immigrants and other racial and ethnic minorities are more likely
to find themselves in precarious employment arrangements typified
by temporary or limited-term employment with few protections,
and that their jobs expose them to low levels of control and high
levels of psychological demand. These and other manifestations
of work organization have been linked with discrete occupational
health outcomes like work-related musculoskeletal disorder7–9 and
safety-related behavior,10,11 and a variety of other health outcomes
such as hypertension, heart disease, and depression.12–14

Several gaps remain in the work organization and occupa-
tional health literature. One key gap is the general lack of research
documenting the linkage between macro-level sources of variation
in work organization and job-related hazards in the daily lives of
health disparate workers, like immigrants. Specifically, most previ-
ous research uses community-based population samples of immi-
grant workers15,16 or occupation-specific samples such as poultry
processing,17 day-laborers,18 or workers in the household services19

or food services.20 Although valuable, neither general population
samples nor occupation-specific samples are able to link workers’
reported job characteristics such as low job control or psychological
demand to organizational or macro-level forces that may give rise
to these experiences. That is, general population samples typically
do not have information about participants’ employers to enable
connecting worker experiences with employer or more macro expe-
riences. Likewise, occupation-specific samples may have worker and
organizational data, but they typically do not have an occupational
comparison group to examine differential exposure to potentially
deleterious work organization factors. Without explicit comparisons
of comparable workers in similar, yet distinct work arrangements,
it is difficult to discern whether differences in job-related experi-
ences are attributable to the way the work is organized or if they are
attributable to some other social or cultural factor.

Another limitation is the relative paucity of research ex-
amining clear “occupational health” outcomes. Several studies
demonstrate the presumed ill-effects of work organization factors
like job control and psychological demand on both general and
discrete indicators of health like self-rated health,21 heart disease,13

or depression.12 Comparatively less work organization research
has examined more traditional occupational health outcomes like
work-related musculoskeletal problems. The research that has ex-
amined musculoskeletal problems is based largely on self-reported
symptoms,7 with almost all the studies using objective indicators
of musculoskeletal problems occurring in Europe.22–29 Notable
US exceptions are Gillen and colleagues’ study30 of hospital
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workers and Silverstein and colleagues’ study31 of manufacturing
workers.

The goal of this analysis is to determine the potential health
threat of work organization to one health-disparate population, im-
migrant Latino workers in the United States. To accomplish this
goal, the authors use data obtained from a community-based study
of immigrant workers in poultry processing and other manual jobs.
Poultry processing provides a good model for focusing on the study
of work organization because it provides a clear illustration of how
forces at multiple levels shape workers’ everyday experiences on
the job. Like most organizations involved in the international supply
chain of food commodities, poultry processing is a vertically inte-
grated industry dominated by a small number of large corporations
that control the entire production process, from hatcheries through
producing fresh or cooked chicken products ready to retail.32 The
high level of mechanization involved in modern poultry processing,
one aspect of the vertical integration and consolidation of the indus-
try, has brought a host of changes in how poultry processing work
is done33: workers perform rapid repetitive motions for 8 hours or
more, there is close physical proximity among workers, the assembly
line sets the work speed and results in chronic exposure to ambient
noise, and, some suggest, poultry processors deliberately overlook
safety standards to minimize their production costs.34 By contrast,
other manual labor jobs performed by immigrant Latinos like farm
work, construction, child care, or food preparation are typically not
highly mechanized, thereby providing a basis of comparison for work
organization.

In this analysis, we use data collected from poultry processing
workers and immigrant workers in other manual occupations to:
(1) describe variation in job design (ie, job control, psychological
demands, heavy loads, and awkward postures), and management and
supervisory practices (ie, abusive supervision and safety climate)
experienced by immigrant Latino poultry and nonpoultry manual
workers; and (2) delineate variation in upper-body musculoskeletal
clinical findings attributed to features of job design and management
and supervisory practices.

MATERIALS AND METHODS

Study Design
The data for this analysis are from a cross-sectional survey of

Latino poultry and nonpoultry manual workers. The sample design
planned to enroll 138 men and 138 women in each of the two worker
categories (ie, poultry and nonpoultry manual workers), for a final
sample of 552. Because of the relatively few female workers en-
countered, sample size was increased beyond the planned 552. The
survey consisted of an in-home interview followed by a physical ex-
amination conducted at a data collection clinic held within 1 month
of the interview.

Study Site
Data were collected in Burke, Surry, Wilkes, and Yadkin coun-

ties in western North Carolina. These counties are rural and consid-
ered “new settlement” areas for Hispanic/Latino residents.35 On the
basis of the 2010 US census, the total population of the four counties
is 272,331, with 19,310 (7%) of that Hispanic.

Sampling
The issues that Latino immigrants face in the United States

make them a complex cohort to conduct research with because they
are often a hidden and difficult-to-reach population. The research
team did not have access to workplaces, and no census existed of
Latino manual workers in the area. Therefore, community-based
sampling was used to assure that a representative sample would be
selected.36 A sample frame was developed of dwellings where Lati-
nos lived in the study area. The study team and a community-based

organization partnered to map areas mostly populated by Latino res-
idents (enclaves). The research team also surveyed other areas of the
counties to identify other dispersed Latino residences. To identify
such dwellings, surveyors looked for cultural or behavioral indicators
known to characterize Latino residents such as bicycles (a primary
form of transportation for many immigrants) and a specific brand of
satellite television known to carry a large amount of Latin Ameri-
can broadcasting programming. The lists of enclave and dispersed
dwellings contained 4376 possible Latino dwellings, with about two
thirds in residential enclaves. The lists were randomized, and as-
signed proportionately to recruit two thirds from enclaves and one
third from dispersed dwellings.

Recruitment
Members of the Latino community were hired as recruiters;

two to four recruiters worked in each study county. Recruiters vis-
ited randomly selected dwellings in order; if no one was home,
recruiters returned at different times and on different days. Resi-
dents were screened for inclusion criteria: self-identified as being
Latino or Hispanic, worked 35 hours or more per week in a man-
ual labor job, and were 18 years or older. Manual labor jobs were
defined as employment in nonmanagerial jobs in industries such as
landscaping, construction, restaurant work, hotel work, child care,
or manufacturing. Nonpoultry manual workers with previous work
in poultry qualified only if lifetime employment in poultry produc-
tion or processing was 6 months or less, and not within the past 2
years. Work in poultry processing was defined as any type of non-
supervisory work in a poultry processing plant with job tasks on the
production line ranging from receiving through sanitation but not in-
cluding workers in quality control. Employees of poultry production
farms were excluded. More than one resident per dwelling could be
recruited, if eligible. Of 1681 dwellings selected, 965 were screened,
for a screening rate of 57%. A total of 1526 residents were screened.
Of those eligible, 78% (N = 742) were interviewed; 70% of those
interviewed attended the data collection clinic for a physical exam-
ination (n = 518). The clinic and interview samples differed such
that men, younger participants, and those who spoke an indigenous
language in the household during childhood were less likely to attend
the clinic.

Data Collection
Data collection proceeded in two steps. After screening for

eligibility, trained data collectors obtained written informed consent
and then completed a face-to-face, interviewer-administered ques-
tionnaire. Interviews were conducted in Spanish by trained, native
Spanish-speaking interviewers. The interview lasted approximately
60 minutes and it included information about work history, work
environment, symptoms and disability, and psychosocial character-
istics. Participants were given a $10 incentive.

The 11 interviewers who administered the survey question-
naire underwent thorough training. All 11 interviewers were native
Spanish speakers. Each interviewer completed the Collaborative In-
stitutional Training Initiative training module on the ethical con-
duct of human subjects research. All interviewers also participated
in a 1-day training session that provided a thorough review of the
study objectives, an overview of standard interview technique, and
questionnaire content. Interviewers completed practice interviews
during the training session, and were required to complete a series
of progressively more realistic practice interviews before beginning
data collection. To ensure data quality, study staff met with each
interviewer at least weekly to collect and review completed ques-
tionnaires.

Clinical data were collected after the in-home interview at
separate events that took place on Sundays at seven different loca-
tions throughout the study area. Participants were given the date,
location, and an appointment time for the clinic when interviewed
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at their home. On the day of the clinic, a short questionnaire was
administered to assess any changes in occupation or health since
the interview and if subjects reported any pain of the elbows, shoul-
ders, or lower back for two consecutive days in the last 30 days.
Musculoskeletal examinations were conducted by board-certified
physicians with fellowship training in sports medicine. Those who
attended the clinic were given a $30 incentive and were also provided
with a meal on site. All study procedures were approved by the Wake
Forest University Health Sciences institutional review board.

Measures

Musculoskeletal Outcomes
The dependent variables in this study are three clinical out-

comes based on results of the physical examination completed dur-
ing the data collection clinic. Rotator cuff syndrome was defined as
presence of pain with resisted abduction, internal rotation, external
rotation, or forward flexion of the shoulder, or tenderness to palpa-
tion over the bicipital groove or lateral shoulder.37 Epicondylitis was
defined as presence of pain at the lateral epicondyle with resisted
active wrist extension, at the medial epicondyle with resisted active
wrist flexion, or tenderness to palpation over the medial and lateral
epicondyle regions.37 Low back pain was defined as presence of
pain with active flexion, extension, side-bending to right or left, or
twisting to right or left, or tenderness to palpation anywhere in the
lumbar region.

Work Organization Predictors
Self-reported information obtained from the baseline

interviewer-administered questionnaire was used to execute six vari-
ables in two distinct domains of work organization. The job de-
sign domain was assessed with variables reflecting frequency of
exposure to job control, psychological demand, heavy loads, and
awkward posture and repetitive movements. Job control and psycho-
logical demand were assessed using items modified from the Job
Content Questionnaire,38 with response options ranging from “sel-
dom/never” coded 1 through “almost always” coded 4. Job control
reflects the average of three items (α = .80), whereas psycholog-
ical demands reflects the average of four items (α = .71); higher
values indicate greater exposure to each concept. Exposure to heavy
loads and awkward posture and repetitive movements were measured
with an established physical workload instrument39 used in previous
research with immigrant Latinos.17 Response options ranged from
“seldom/never” coded 1 through “almost always” coded 4. Heavy
load was assessed by computing the average of 12 items (α = .81),
and awkward posture and repetitive movements was assessed by
computing the average of six items (α = .77) coded such that higher
values indicate greater exposure.

The management and supervision domain of work organi-
zation was also assessed with two instruments. The experience of
abusive supervision was assessed with three items from an estab-
lished instrument40 that has been used in previous research with
immigrant Latinos.17,41 The selected items emphasized retaliatory
forms of supervision (eg, “my supervisor could make things un-
pleasant here” or “my supervisor could give me undesirable job
assignments”). Response options ranged from “strongly disagree”
coded 1 through “strongly agree” coded 4. Abusive supervision is
the calculated mean of the three items (α = .80) coded such that
higher scores indicate greater abusive supervision. Finally, the com-
mitment of managers and supervisors to safety was assessed with a
single item from an established perceived safety climate scale42 used
in previous research with immigrant Latinos.43 Participants used 1
of the 3 possible responses when asked, “How much do supervisors
seem to care about your safety?.” Individuals that responded “they
are only interested in doing the job fast and cheaply” were coded
1 for poor safety commitment, whereas individuals reporting “they

could do more to make my job safe” or “they do as much as possible
to make my job safe” were coded zero on this variable.

Covariates
All models were adjusted for the effects of age, sex, and

indigenous language because a recent review of literature sug-
gested that work organization factors consistently vary between these
groups.1 Furthermore, these characteristics differentiated the clinical
samples from the interview samples. Age was coded continuously.
Sex was coded such that female sex was coded 1 and male sex was
coded zero. Indigenous language was assessed by asking individ-
uals what type of language was spoken by adults in the household
when the participant was a child. Individuals reporting the use of
any indigenous language (eg, Quiche, Aguacateco) were coded 1,
whereas individuals reporting the use of either English or Spanish in
the household during childhood were coded zero.

Analyses
Data were summarized by using means and standard devi-

ations for continuous variables, and frequencies and percentages
for categorical variables. Unadjusted associations between work or-
ganization factors and poultry/nonpoultry work were tested using
Rao-Scott chi-square tests for categorical variables and analysis of
variance for continuous variables. Logistic regression models were
used to assess the bivariate associations of these work organiza-
tion factors with clinical findings of upper body musculoskeletal
outcomes (epicondylitis, rotator cuff syndrome, and back injuries).
These bivariate models were subsequently adjusted for age, sex, and
indigenous language. A final model was then run for each outcome,
including all work organization factors simultaneously and adjust-
ing for age, sex, and indigenous language. All models were fit using
SAS version 9.2 (SAS Institute, Inc, Cary, NC), and a generalized
estimating equations approach. This approach was used to account
for the sampling design and subsequent correlation attributable to
the recruitment of multiple participants within the same housing
unit, and clustered recruitment sites were employed. Missing data,
of which there were few, were handled through listwise omission. A
P value of 0.05 was considered statistically significant.

RESULTS
The sample contained more men (57%) than women (43%),

and more than 70% of the sample was 39 years of age or younger
(Table 1). More than half of the sample reported less than 6 years
of education, but nearly 20% reported 10 or more years of educa-
tion. Half of the sample immigrated from Mexico, more than one
third (38.1%) was from Guatemala, and the remainder predominantly
from other Central American countries. Spanish was the dominant
language of the sample, although 24.5% reported speaking an in-
digenous language. More than 40% of the sample had been in the
United States for more than 10 years, whereas a comparable percent-
age of participants had been in the United States for 6 or fewer years
and between 7 and 10 years.

Average scores for the work organization variables were gen-
erally modest, recognizing most had possible scores ranging from 1
to 4 (Table 2). Scores for each of the job design variables and for
abusive supervision were approximately “2,” which was anchored
with the “sometimes” descriptor. Approximately 40% of the workers
reported a poor safety climate in their workplace.

Scores for all the work organization variables, except one,
differed significantly by major occupational group. The design of
poultry processing jobs was generally poorer than jobs outside poul-
try. Poultry processing workers reported less frequent opportunities
to exert control on their job, greater exposure to psychological de-
mands, and more frequent exposure to awkward postures and repeti-
tive movements than nonpoultry workers. Poultry processing workers
reported less exposure to heavy loads than nonpoultry workers. In
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TABLE 1. Sociodemographic Characteristics of Latino Workers in North Carolina, by Major
Occupation

Total Sample (N = 742)
Poultry Processing
Workers (n = 403)

Non–Poultry Processing,
Manual Workers (n = 339)

Personal Characteristics N Column % N Row % N Row%

Sex

Male 423 57.0 230 54.4 193 45.6

Female 319 43.0 173 54.2 146 45.8

Age, yrs

17–29 250 37.7 123 49.2 127 50.8

30–39 229 34.5 112 48.9 117 51.1

40–49 120 18.1 78 65.0 42 35.0

≥50 64 9.7 43 67.2 21 32.8

Educational attainment. yrs

0–6 428 57.8 253 59.1 175 40.9

7–9 171 23.1 82 48.0 89 52.0

≥10 142 19.2 67 47.2 75 52.8

Country of birth

Mexico 371 50.0 167 45.0 204 55.0

Guatemala 283 38.1 169 59.7 114 40.3

Other 88 11.9 67 76.1 21 23.9

Language spoken

Spanish 556 75.5 293 52.7 263 47.3

Indigenous language 180 24.5 106 58.9 74 41.1

Years in the United States

≤3 42 5.7 31 73.8 11 26.2

3–6 179 24.5 92 51.4 87 48.6

7–10 212 29.0 91 42.9 121 57.1

10 298 40.8 183 61.4 115 38.6

TABLE 2. Variation in Work Organization Among Poultry and Nonpoultry Latino Manual Workers in
Eastern North Carolina (N = 742)

Total Poultry Nonpoultry
M (SE) M (SE) M (SE) P

Job design

Job control 1.93 (0.03) 1.70 (0.04) 2.21 (0.05) <0.0001

Psychological demand 2.49 (0.03) 2.74 (0.04) 2.18 (0.04) <0.0001

Heavy load 2.06 (0.02) 1.99 (0.03) 2.15 (0.04) 0.0007

Awkward posture & repeatedmovements 2.12 (0.03) 2.29 (0.04) 1.92 (0.04) <0.0001

Supervisory practices

Abusive supervision 2.03 (0.03) 2.01 (0.04) 2.05 (0.03) 0.4530

Poor safety commitment (yes vs no)* 0.40 0.50 0.27 <0.0001

*Dichotomous variable; the reported value reflects the percentage coded as having a poor safety comment.

terms of supervisory practices, a greater proportion of poultry work-
ers than nonpoultry workers reported a poor safety climate. Abusive
supervision was the only work organization factor that did not differ
by occupational group.

Rotator cuff syndrome was a common injury. Physical exam-
inations identified 167 participants (32.4%) affected by rotator cuff
syndrome, followed by 156 (30.2%) with low back pain and 136
(26.4%) with epicondylitis. Preliminary bivariate analyses yielded
no evidence of differences in any of the three injuries between poultry
and nonpoultry workers.

Bivariate analyses suggested that several work organization
variables were associated with clinical indicators of musculoskeletal
problems (Table 3). Job control was associated with 2 of the 3 out-
comes: for every 1-unit increase in job control, the odds of clinical
identification of epicondylitis and of rotator cuff problems decreased
by 23% and 21%, respectively. Psychological demand was associated
with two outcomes: every 1-unit increase in psychological demand
was associated with a 24% increase in the odds of having a rotator
cuff problem, and 30% increase in the odds of having low back pain.
Awkward postures and repetitive movements was associated with
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TABLE 3. Bivariate Association of Work Organization Factors With Clinical Findings of
Upper-Body Musculoskeletal Outcomes Among Immigrant Workers in North Carolina (n = 518)

Epicondylitis Rotator Cuff Syndrome Back Problems
OR (95% CI) OR (95% CI) OR (95% CI)

Primary job

Poultry processing (yes vs no) 1.32 (0.91–1.92) 1.29 (0.92–1.81) 1.10 (0.79–1.54)

Job design

Job control 0.77 (0.61–0.97)* 0.79 (0.65–0.97)* 1.00 (0.84–1.19)

Psychological demand 1.25 (1.00–1.56) 1.30 (1.07–1.59)** 1.24 (1.03–1.50)*

Heavy load 0.87 (0.63–1.21) 1.15 (0.87 – 1.53) 1.17 (0.89–1.54)

Awkward posture & repeated movements 1.33 (1.03–1.71)* 1.34 (1.07–1.68)** 1.29 (1.03–1.60)*

Supervisory practices

Abusive supervision 1.10 (0.79–1.53) 0.83 (0.62–1.10) 0.94 (0.72–1.21)

Poor safety commitment (yes vs no) 0.28 (0.84–1.96) 1.66 (1.16–2.38)*** 1.89 (1.33–2.68)***

*P < 0.05; **P < 0.01; ***P < 0.001 (two-tailed).
CI, confidence interval; OR, odds ratio.

all the three outcomes: every 1-unit increase in this element of job
design was associated with a 29% to 34% increase in the odds of
identifying epicondylitis, rotator cuff syndrome, and back problems.
Finally, poor safety commitment was associated with two of the
clinical outcomes: individuals with a poor safety commitment were
66% and 89% more likely than individuals with good commitment
to safety to evidence rotator cuff syndrome and back problems, re-
spectively. Heavy load and abusive supervision were not associated
with any of the outcomes.

Many of the bivariate results held after adjusting for age, sex,
and indigenous language (Table 4, Model 1 for each outcome). Epi-
condylitis was associated with job control in the expected direction
such that greater job control was associated with lower odds of epi-
condylitis. Similarly, epicondylitis was associated with exposure to
awkward posture and repeated movements in the expected direction.
Rotator cuff problems were associated with job control, psycholog-
ical demands, awkward and repeated movements, and poor safety
commitment. Finally, lower back pain was associated with psycho-
logical demands, heavy loads, awkward postures and repeated move-
ments, and poor safety commitment.

In multivariate models incorporating all work organization
variables simultaneously and adjusting for age, sex, and indigenous
language, epicondylitis was only predicted by one factor (Table 4,
Model 2 for each outcome). For every 1-unit increase in exposure
to awkward posture and repeated movements, the odds of finding
epicondylitis increased by 51% (confidence interval = 1.06 to 2.16).
For every 1-unit increase in awkward posture and repeated move-
ments, the odds of having rotator cuff problems increased by 37%
(odds ratio = 1.00 to 1.87). The odds of back problems were 50%
(confidence interval = 1.00 to 2.26) more likely among workers
whose supervisors demonstrate poor safety commitment in contrast
to those whose supervisors are more committed to safety.

DISCUSSION
Despite growing interest, the evidence base linking work orga-

nization to inequalities in occupational health outcomes is relatively
sparse. Outside the general indicators of health,21 depression,12 and
heart disease,13 little US based research has focused on clinical in-
dicators of poor occupational health outcomes like musculoskeletal
problems.1 Furthermore, many of the existing studies are not able to
deliberately link observed measures of job design and management
practices to the overarching business model. This study addresses
many of the gaps in previous research by comparing workers in

a highly mechanized, vertically integrated production facility with
similar workers not exposed to this model of work organization.

Our results suggest that the organization of work in poultry
processing is more pathogenic than other manual occupations held
by immigrant Latinos. This study is not the first to characterize
poultry processing in this way17,33,43; however, it is one of the first
to compare similar workers inside and outside poultry processing
plants. As in the Lipscomb and colleagues’ study,34 we find that,
in contrast to manual workers outside the poultry processing in-
dustry, poultry processing workers have less opportunity to control
their work, they experience more regular psychological demands,
their jobs require awkward postures and repetitive motions more fre-
quently, and management is perceived as having a poor commitment
to safety. These findings are meaningful because they shed light
on the often-unseen and potentially under-prioritized occupational
hazards associated with vertical integration and mechanization.

It is also noteworthy that nonpoultry workers also confronted
several work organization hazards, although observed scores were
statistically lower than in the case of poultry workers. Non–poultry
processing workers had greater exposure to tasks requiring heavy
loads, they had similar (albeit statistically lower) exposure to awk-
ward postures and repeated movements, and more than one quarter of
non–poultry processing workers perceived their managers as having
little interest in occupational safety. These results are consistent with
a recent review of the occupational health disparities literature1 con-
cluding that immigrants as a group are disproportionately exposed
to work organization hazards that have deleterious health effects.

Analyses from data obtained from immigrant Latino workers
suggest that several work organization factors are associated with
clinical indicators of poor occupational health. Similar to previous
research using European samples, results from adjusted bivariate
analyses indicated that greater levels of job control are associated
with lower odds of physician-identified epicondylitis and rotator
cuff problems, and that greater psychological demands are associ-
ated with higher odds of physician-diagnosed rotator cuff and back
problems.7–9 We also found that greater exposure to awkward pos-
tures and repetitive movements and poor safety commitment was
associated with greater odds of all the three outcomes. Importantly,
these findings held for both poultry and non–poultry processing
workers alike. Our findings contribute to this literature by docu-
menting comparable associations in a US based sample of workers,
most of whom are vulnerable because of their ethnicity and docu-
mentation status.
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TABLE 4. Multivariate Associations of Work Organization Factors With Clinical Findings of Upper-Body Musculoskeletal
Outcomes Among Immigrant Workers in North Carolina (n = 518)

Epicondylitis Rotator Cuff Syndrome Back Problems

OR (95% CI) OR (95% CI) OR (95% CI)

Model 1† Model 2‡ Model 1† Model 2‡ Model 1† Model 2‡

Primary job

Poultry Processing (yes vs no) 1.21 (0.81–1.79) 0.95 (0.59–1.55) 1.25 (0.88–1.77) 0.95 (0.62–1.45) 1.04 (0.74–1.48) 0.93 (0.60–1.42)

Job design

Job Control 0.77 (0.60–0.97)* 0.79 (0.59–1.05) 0.79 (0.64–0.97)* 0.81 (0.62–1.06) 1.00 (0.84–1.19) 1.00 (0.80–1.25)

Psychological demand 1.23 (0.98–1.55) 1.09 (0.82–1.43) 1.30 (1.06–1.59)** 1.09 (0.85–1.39) 1.24 (1.02–1.50)* 1.15 (0.91–1.45)

Heavy load 1.05 (0.73–1.50) 0.83 (0.52–1.32) 1.32 (0.96–1.82) 1.07 (0.70–1.62) 1.43 (1.04–1.95)* 1.09 (0.72–1.65)

Awkward posture & repeated
movements

1.32 (1.01–1.73)* 1.51 (1.06–2.16)* 1.35 (1.07–1.69)** 1.37 (1.00–1.87)* 1.31 (1.05–1.63)* 1.29 (0.96–1.72)

Supervisory practices

Abusive Supervision 1.11 (0.79–1.56) 1.08 (0.75–1.55) 0.84 (0.63–1.12) 0.79 (0.58–1.08) 0.96 (0.73–1.25) 0.88 (0.66–1.16)

Poor safety commitment
(yes vs no)

1.20 (0.77–1.87) 0.98 (0.60–1.59) 1.65 (1.14–2.40)** 1.35 (0.90–2.03) 1.81 (1.25–2.63)*** 1.50 (1.00–2.26)*

*P < 0.05; **P < 0.01; ***P < 0.001 (two-tailed).
†Separate models were fit for each element of work organization, controlling for the effects of age, sex, and indigenous language.
‡Single model estimating the independent associations of elements of work organization simultaneously, controlling for the effects of age, sex, and indigenous language.
CI, confidence interval; OR, odds ratio.

The overall pattern of results, in connection with previ-
ous research, is suggestive of a possible source of health dispari-
ties. The results suggest that, among immigrant Latinos in North
Carolina, poultry processing workers have greater exposure to work
organization hazards like low job control, elevated psychological
demand, and repetitive work than nonpoultry manual workers, and
that these exposures are linked with increased risk for poor mus-
culoskeletal outcomes. This observation, coupled with reports that
the poultry processing workforce is dominated by members of
racial and ethnic minority groups, and increasingly foreign-born
workers,33 supports a basic precept in the occupational health dis-
parities literature. That is, racial and ethnic minorities are dispro-
portionately exposed to pathogenic job designs and work character-
istics, health-compromising supervisory practices, and injury-prone
safety climates that culminate to create an unequal burden of ill-
ness and disease among these workers relative to more privileged
workers.1,4,6

Although the previous occupational health disparities sugges-
tion is compelling, it needs to be acknowledged that there is minimal
evidence of it in these data. There was no evidence that rates of the
musculoskeletal outcomes were higher among poultry processing
workers relative to nonpoultry processing workers. The only tan-
gible evidence is that our multivariate results do indicate a greater
risk, though not significantly greater, of all three outcomes for poul-
try processing workers in contrast to nonpoultry processing workers.
Furthermore, this elevated risk is reduced and the odds ratio reversed
once all the work organization factors are included in the model.
Although neither the main effect of major occupation nor the attenu-
ation of effect was statistically significant, the pattern is completely
consistent with the occupational health disparities hypothesis. That
is, the occupational health disparities literature fundamentally argues
that differences in work organization factors account for, or explain,
elevated risk of poor health outcomes among health-disparate work-
ers. More research with larger samples is needed to definitively test
this hypothesis.

The results of this study need to be interpreted in light of
its limitations. Perhaps the greatest limitation is that these data are
cross-sectional; consequently, causal inferences cannot be made. A

second limitation is that study participants were sampled from a dis-
crete geographic region; consequently, the generalizability of study
findings is unknown. It could also be argued that requiring only
one positive examination element for injury diagnosis is too inclu-
sive. Using a stricter case definition requiring two positive findings
would have decreased the injury prevalences by one third to one half.
Nevertheless, gaining specificity in this manner would reduce sensi-
tivity. A higher threshold for injury diagnosis would result in fewer
false positives but could miss milder cases early in the disease pro-
cess that have the potential for significant future morbidity. All the
clinical examinations were held on Sundays when participants were
off duty for the day; thus, injuries that flared only while or very
shortly after working would not have been detected.

Limitations notwithstanding, this research makes several
meaningful contributions to the literature. The results document how
job characteristics systematically differ between workers in a ver-
tically integrated production facility relative to similar workers not
exposed to this model, and they suggest that the organization of poul-
try processing workers has several pathogenic features. The results
also contribute to the literature by documenting robust associations
between several work organization factors and clinically identified
upper-body musculoskeletal problems. Although additional research
is needed with a larger sample, the overall pattern of results suggests
that the organization of work may contribute to occupational health
disparities in upper-body musculoskeletal problems.
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