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Abstract

This analysis uses a longitudinal design to examine the associations of work organization and
health outcomes among Latino manual workers. Participants included 247 Latino workers who
completed baseline and 1-year follow-up interviews and clinical examinations. Health outcome
measures were epicondylitis, rotator cuff syndrome, back pain, and depressive symptoms.
Independent measures were measures of job demand, job control, and job support. Workers
commonly experienced rotator cuff syndrome (6.5%), back pain (8.9%), and depressive symptoms
(11.2%); fewer experienced epicondylitis (2.4%). Psychological demand was associated with
rotator cuff syndrome; awkward position and decision latitude were associated with back pain.
Decreased skill variety but increased decision latitude was associated with elevated depressive
symptoms. Work context factors are important for health outcomes among vulnerable workers.
Further research is needed to expand upon this work, particularly cultural perspectives on job
support.
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The way in which work is organized affects worker health. Work organization is
conceptualized at 3 levels, external context (eg, economic developments, regulation and
policy), organizational context (eg, organizational restructuring, alternative employment
arrangements), and work context (eg, culture and climate, task attributes, worker roles).:
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Work context reflects the components of the job demand-control-support model.2— For
immigrant workers, the components of work context are particularly important. Immigrant
workers constitute a vulnerable population with little control over the work environment.
Most of these workers are employed in manual industries with the highest rates of

injury and fatalities, including agriculture, meat processing, food service, personal care,
and construction.>=2 Within these industries, immigrant workers are concentrated in jobs
described as “3-D,” dirty, demeaning, and dangerous,? and which are the lowest-skilled
and the most dangerous.! The manual work in which most immigrant workers are engaged
provides little flexibility in how the work can be done and includes structural constraints,
such as high speed and extreme force, that increase the risk of injury.12 Immigrant workers
in the United States experience rates of occupational injury and mortality greater than the
native worker population.13

Analyses have begun to delineate the associations of work context factors with the health of
immigrant workers. For example, Swanberg and colleagues report that abusive supervision
and awkward postures were associated with occupational illness among immigrant
farmworkers in Kentucky.14 Grzywacz and colleagues’ analysis of National Agricultural
Workers Survey (NAWS) data shows that psychological demand is associated with poor
self-reported health and elevated depressive symptoms.1> Grzywacz and colleagues report
that manufacturing workers with high psychological demand and low control are more likely
to experience diagnosed musculoskeletal injuries (epicondylitis, rotator cuff syndrome).16
Arcury and colleagues report that among immigrant Latino women workers employed

in manual jobs, greater job demand (heavy load, awkward posture, greater psychological
demand) is associated with more musculoskeletal and depressive symptoms, as well

as increased risk of epicondylitis, rotator cuff syndrome, and carpal tunnel syndrome;

that less job control (lower skill variety and decision latitude) is associated with more
musculoskeletal symptoms, as well as increased risk of epicondylitis and carpal tunnel
syndrome; and that greater support (perceived supervisor’s power, safety climate) is
associated with fewer depressive symptoms.17:18

Investigations of work context and the health of Latino immigrant workers in the

United States have relied on cross-sectional data. Confounding factors cloud the temporal
association between work context and health outcomes. The goal of this analysis is to
determine the effects of the job demand, job control, and job support components of work
context on the presence of the health outcomes epicondylitis, rotator cuff syndrome, back
pain, and depressive symptoms among immigrant Latino manual workers using longitudinal
data collected at a 1-year interval. These 4 health outcomes are commonly experienced by
immigrant manual workers,14-18

This analysis uses data from a study comparing Latino poultry processing workers
occupational injuries with those among other Latino manual workers.19-22 Base-line data
were collected in 2009-2010; follow-up data were collected in 2010-2011. The study
was approved by the Wake Forest School of Medicine Institutional Review Board. All
participants provided signed informed consent.
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Participants for the baseline data collection were recruited from a 4-county area in

western North Carolina. Two procedures were used to locate potential participants. First,
dwellings in Latino neighborhoods in the 4 counties were mapped and listed. Second,

the 4 counties were surveyed to identify dispersed dwellings with Latino residents; these
dispersed dwellings were identified either by having local informants (store employees,
clergy) indicating their location or by physical symbols indicative of Latino residents (eg,
parked vehicles with Mexican flag or Virgin of Guadalupe decals; satellite dishes from

the company with Spanish language channels). Two thirds of the 4,376 potential Latino
dwellings that were listed were in neighborhoods. Dwellings were randomly listed, with two
thirds from neighborhoods and one third from dispersed dwellings.

Interviewers visited randomly selected dwellings and screened residents for the inclusion
criteria: self-identified as Latino or Hispanic, worked 35 hours or more per week in a
manual job, and aged 18 years or older. More than 1 resident per dwelling could be
recruited. Manual labor in poultry processing was defined as nonsupervisory work in a
poultry processing plant with job categories from receiving through sanitation. Other manual
labor was defined as employment in nonmanagerial jobs in industries such as landscaping,
construction, restaurant work, hotel work, child care, and manufacturing. Non-poultry
workers with previous work in poultry were excluded if they had more than 6 months’
employment in poultry processing or had worked in poultry processing in the previous

2 years. Of 1,681 dwellings contacted, 965 were screened, for a screening rate of 57%.

Of 1,526 individuals screened, 957 were eligible for enrollment, with 742 completing
interviews (77.5% participation rate), and 518 completing a baseline clinic (69.8% clinic
participation retention rate).

Participants who did not have a diagnosis of carpal tunnel syndrome or of a dermatological
condition (infectious or inflammatory dermatitis) at the baseline clinic were invited to
participate in a 1-year follow-up. A total of 268 participants (51.7% of those completing the
baseline clinic) met the inclusion criteria, and 254 were recruited to the follow-up (94.8%
participation rate). Monthly contacts with telephone calls or in person by the interviewers
helped to retain participation. At the end of the year, the participants were invited to
participate in a follow-up data collection, with 247 completing the follow-up for a retention
rate of 97.2%.

Data collection

Baseline data collection included an interviewer-administered questionnaire that collected
participant personal characteristics, the items to construct the work organization measures,
and the items to construct the depressive symptoms measure, and a clinical evaluation
conducted by a physician to diagnose epicondylitis, rotator cuff syndrome, and back

pain. The baseline interviews were completed in the participants’ homes. The clinical
evaluations were completed in a series of research clinics conducted in central locations
within the 4 research counties within 1 month of when the participants completed the
baseline interviews. Follow-up data collection included a short interviewer-administered
questionnaire that included information to construct the depressive symptoms measure and
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a clinical evaluation to diagnose epicondylitis, rotator cuff syndrome, and back pain. The
follow-up questionnaire also included items to measure changes in employment, which
occurred for only 12 participants and is not considered in this analysis. The follow-up
interviews and clinical evaluations were completed in a series of research clinics conducted
in central locations in the 4 research counties.

Measures for the work context domains job demand, job control, and job support were
constructed from the baseline interview data. The job demand measures, heavy load and
awkward position, were based on an established workload instrument.23 Response options
ranged from “seldom/never” (1) through “almost always” (4). Heavy load was the mean of
12 items (a = .83), and awkward position was the mean of 6 items (a = .78). High values
for each indicated greater exposure. Psychological demand, the final job demand measure,
was assessed with the mean of 4 items modified from the Job Content Questionnaire?* (a =
.70). Response options ranged from “seldom/never” (1) through “almost always” (4). High
values indicated greater psychological demand. Job control measures included skill variety
(a =.71) and decision latitude (a = .83), each based on 3 items modified from the Job
Content Questionnaire.24 The skill variety items addressed requirements to learn new things,
be creative, and develop special skills; the decision latitude items addressed being allowed to
make decisions, deciding how to do work, and having a say about what happens on the job.
Response options ranged from “seldom/never” (1) through “almost always” (4). High values
indicated greater variety and latitude. These measures have been used previous research with
immigrant Latino workers.’

The support measure, perceived supervisor control, was assessed with 7 items from an
established instrument.17:25 Response options ranged from “strongly disagree” (1) through
“strongly agree” (4). Perceived supervisor control is the mean of the 7 items (a = .64) coded
such that higher scores indicate greater perceived control. The second support measure,
work safety climate, was assessed with the Perceived Safety Climate Scale.14:19.26.27 Nine
of the items in the scale used a 4-point Likert format. The 10th item included 3 response
categories. After an analysis of internal consistency, 1 of the 9 4-point Likert format items
was discarded due to lack of fit within the scale. A total Work Safety Climate was calculated
by summing the remaining 9 items (a = .72). Values for the scale ranged from 9 to 39,

with higher values indicating better work safety climate. Measures of perceived supervisor
control and work safety climate were not applied to participants who reported being self-
employed.

Physician diagnosed epicondylitis was defined as self-reported pain at either epicondyle area
on 2 or more days in the previous month and one of the following on examination: presence
of pain at the lateral epicondyle with resisted active wrist extension, pain at the medial
epicondyle with resisted active wrist flexion, or tenderness to palpation over the medial and
lateral epicondyle regions physical examination.2228 Rotator cuff syndrome was defined

as self-reported pain at the shoulder on 2 or more days in the previous month and one of

the following on examination; presence of pain with resisted abduction, internal rotation,
external rotation, or forward flexion of the shoulder, or tenderness to palpation over the
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bicipital groove or lateral shoulder. Low back pain was defined as self-reported low back
pain on 2 or more days in the previous month and one of the following on examination:
presence of pain with active flexion, extension, side-bending to right or left, or twisting to
right or left, or tenderness to palpation in the lumbar region. Depressive symptoms were
assessed with the Spanish validated short version of the Center for Epidemiological Studies
Depression scale (CES-D).2° This 10-item version of the scale delineates the frequency

and severity of current depressive symptoms.3° Items were scored in a 4-point scale and
summed. Possible scores range from 0 to 30 (a = .72); greater scores reflect higher levels of
depressive symptoms. Elevated depressive symptoms were defined as having a score of 10
or higher.

Personal and work characteristics considered in the analysis are age in years, gender,
indigenous language, and industry. Indigenous language indicates that an indigenous
language was spoken in the participant’s home when a child. Industry indicates whether
the participant worked in poultry processing or in another industry.

Although data are from a study comparing outcomes in poultry processing workers

and other manual workers, both groups of workers were treated as 1 sample for this
analysis. Descriptive statistics (means and standard deviations for continuous variables

and counts and percentages for categorical variables) were used to describe the personal,
work organization, and health characteristics for the overall sample. Next, logistic
regression models were fit to examine the association between baseline work organization
characteristics and prevalence of rotator cuff syndrome, back pain, and elevated depressive
symptoms at 1 year. Since the status of a condition at baseline is likely to be strongly
associated with the corresponding status at 1 year, we include the baseline condition in

all models to (1) account for potential confounding effect of baseline status and (2) to
reduce residual variability to improve precision of the parameter estimates. All models
were also adjusted for gender, age, indigenous language, and industry while accounting for
the stratification and clustering of sample design. Specifically, strata were defined based

on the county in which the participants resided and the clusters were defined based on
households. Two sets of multivariate logistic models were fit with and without the job
support measures (perceived supervisor control and work safety climate), since these 2
measures were not applicable to participants who were self-employed. Adjusted odds ratios
(ORs) and 95% confidence intervals (Cls) were reported. Multivariate analysis was not
completed for epicondylitis due to the small number of cases. All analyses were performed
using SAS 9.3 (Cary, NC) and p values less than .05 were considered statistically significant.

Participant personal, work organization, and health characteristics

All of the participants were immigrants to the United States who were born in Mexico
or a Central American country. The mean age of the participants was 31.6 years (SD
=9.1) (Table 1). About one half of the participants were female. One in 5 spoke an
indigenous language. About one third (36.0%) worked in poultry processing. Very few
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(4.9%) had changed jobs in the previous year. The mean and standard deviations for each
of the work organization scales are presented in Table 1. The number of participants with
musculoskeletal injuries and depression decreased during the year (Table 2). At baseline,

9 participants (3.6%) were diagnosed with epicondylitis, 30 (12.2%) with rotator cuff
syndrome, 43 (17.4%) with back pain, and 41 (16.7%) with depression. At the follow-

up, 6 participants (2.4%) were diagnosed with epicondylitis, 16 (6.5%) with rotator cuff
syndrome, 22 (8.9%) with back pain, and 27 (11.2%) with depression. Of the 6 participants
with epicondylitis at follow-up, 3 were new cases and 3 were chronic cases diagnosed at
baseline; of the 16 participants with rotator cuff syndrome at follow-up, 6 were new cases
and 10 were chronic cases diagnosed at baseline; of the 22 participants with low back pain
at follow-up, 12 were new cases and 10 were chronic cases diagnosed at baseline; and of the
27 participants with epicondylitis at follow-up, 20 were new cases and 7 were chronic cases
diagnosed at baseline.

Effects of work context on and health characteristics

Comment

The associations of job demand and job control measures with rotator cuff syndrome, back
pain, and elevated depressive symptoms were very similar in the models with and without
the job support measures (Table 3). Psychological demand increased the odds of having
rotator cuff syndrome (OR = 4.09, 95% CI = 1.51 — 11.12 without the job support measures
in the model, and OR = 3.80, 95% CI = 1.42 — 10.08 with the job support measures in

the model). Awkward position increased the odds of having back pain (OR = 2.43, 95%

Cl = 1.19 — 4.97 without the job support measures in the model, and OR = 4.20, 95%

Cl = 1.54 — 11.49 with the job support measures in the model), whereas decision latitude
decreased the odds of having back pain (OR = 0.15, 95% CI = 0.04 — 0.53 only with the
job support measures in the model). Skill variety decreased the odds of having elevated
depressive symptoms (OR = 0.45, 95% CI = 0.25 — 0.80 without the job support measures
in the model, and OR = 0.39, 95% CI = 0.20 — 0.76 with the job support measures in the
model). Decision latitude increased the odds of having elevated depressive symptoms (OR
=1.92, 95% CI = 1.06 — 3.48 without the job support measures in the model, and OR =
2.60, 95% CI = 1.33 — 5.09 with the job support measures in the model). The job support
measures were not significantly associated with any of the outcomes.

Rotator cuff syndrome, back pain, and depression are common among the Latino manual
workers who participated in this study, with rates of between 1 in 10 and 1 in 20 in this
population. The measures of work organization used in this analysis have values similar

to those reported in other studies.14-19.27.31 psychological demand has an association

with the occurrence of rotator cuff syndrome and awkward posture has an association

with back pain among these workers. Decision latitude decreased the odds of back pain
among these workers. Skill variety is protective of elevated depressive symptoms, whereas
decision latitude increases the odds of elevated depressive symptoms. The low prevalence
of epicondylitis does not allow for multivariate analysis. Job support measures do not have
statistically significant associations with any of the health measures.

Arch Environ Occup Health. Author manuscript; available in PMC 2022 May 11.
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Although the occurrence of 3 of the 4 conditions is related to measures of work organization,
interestingly, the rates of each of the 4 conditions declined between baseline and follow-up.
The reason for the decline in the rates is uncertain. Perhaps the decline reflects a healthy
worker effect. Alternatively, this decline may reflect cyclic change in the occurrence of
these conditions. For example, depression had the largest number of new cases between
baseline and follow-up; the level of depression experienced by an individual is known to
vary substantially.

The percentage of participants with epicondylitis is lower among the Latino manual

workers participating in this study (2.4% at follow-up) than reported by Fan and colleagues
for largely non-Hispanic white manufacturing workers at 12 Washington State worksites
(5.5%).32 The level of rotator cuff syndrome among the participants in this study (6.5%

at follow-up) is similar to the prevalence of 7.5% in the same 12 Washington State
worksites.33:34 Bonauto and colleagues’ analysis of Workers’ Compensation claims for
nontraumatic back disorders among Washington State workers does not provide comparative
data on prevalence, but does document that more Spanish language workers compared with
English language workers have Workers’ Compensation claims for back disorders.3® The
percentage of Latino manual workers participating in this study with elevated depressive
symptoms at follow-up (11.2%) is relatively high compared with other studies. For example,
Fan and colleagues report 5.2% of Washington state workers with depression, but this varies
by occupation, with those in manual occupations (ie, truck drivers) having a greater odds

of having depression compared with those in management occupations.3® Using data from

a national study of farmworkers, most of whom are Latino manual workers, Grzywacz and
colleagues report that 8.7% had elevated depressive symptoms.1®

Specific work context characteristics increase the odds of these immigrant workers
experiencing rotator cuff syndrome, back pain, and elevated depressive symptoms. Taken
together, these results build on previous research indicating that work organization factors
affect the health of immigrant and manual workers.14:17.18.37 Swanberg and colleagues

find that immigrant livestock and crop workers experience high job demand, little job
control support, little job support, and high rates of occupational injury.14 Psychological
demand increases the odds of having rotator cuff syndrome a year later among the Latino
manual workers in this study. Silverstein and colleagues report that the associations of work
organization factors, such as structural constraints, decision latitude, and job satisfaction,
with rotator cuff are suggestive.34

Awkward position, a measure of job demand, increases the odds of the Latino manual
workers in this study having back pain a year later, and decision latitude, a measure of
job control, decreases the odds of these workers having back pain a year later. Smith and
colleagues find that being in a high strain job (one with high demand and low control)
increases the incidence of shoulder symptoms.38

Skill variety, a measure of job control, decreases the odds of the Latino manual workers

in this study having elevated depressive symptoms a year later, whereas decision latitude
increases the risk of these workers having elevated depressive symptoms. Grzywacz and
colleagues report that greater psychological demand is associated with elevated depressive

Arch Environ Occup Health. Author manuscript; available in PMC 2022 May 11.
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symptoms among Latino farmworkers.1® Similar to earlier analyses, job support does not
contribute to any of the health outcomes among the Latino manual workers in this study.18

The positive association of job control with depression is surprising; the expected effect
of greater job control would be to decrease depressive symptoms. However, this result is
consistent with earlier, cross-sectional analysis with the female participants in this study.1’
The 3 items used to construct the job control measure are reasonably reliable (a = .83).

A possible explanation is that the “control” provided to these workers, largely with limited
formal education, but which they fear losing, is perceived as a risk that could cause failure
and economic jeopardy. The more choices that a worker has, the more errors the worker
can make. This interpretation is consistent with analyses indicating that the well-being

of Latino immigrant workers is associated with perceived supervisor control. Arcury and
colleagues report a positive association of perceived supervisor control on mental health-
related quality of life.1” Swanberg and colleagues argue that supervisor attitudes toward
safety increase safety among immigrant farmworkers.1# Similarly, Hoppe and colleagues
report that supervisor support increases well-being among Latino warehouse workers.39
Future work organization research should focus on how Latino manual workers’ perceptions
of decision latitude and supervisor power affect worker health and well-being.

The results of this analysis should be considered within its limitations and strengths. The
study design required that only those participants without carpal tunnel or dermatological
conditions (infectious or inflammatory dermatitis) were followed over the 1-year period and
included in this analysis. Those with carpal tunnel or dermatological conditions could also
have had 1 of the 4 health outcomes that are the focus of this analysis (epicondylitis,

rotator cuff syndrome, back pain, and depressive symptoms). Those included in this
analysis could be healthier than those not followed. Some workers with injuries or elevated
depressive symptoms may have left the work force. Workers with part-time employment
may experience different rates of injury. Only a small number of participants had each of
the 4 health outcomes at the second point. However, even with this small number of events,
significant effect sizes with small confidence intervals were detected, indicating that they
were robust. Further, ORs from bivariate analyses were compared with those reported in
Table 3; the results do not differ substantially. These data are from 1 region of 1 state, which
limits the generalizability of the results to other locales. However, the study has a number
of strengths, including a longitudinal design and strong sample design, a large sample size
and high participation rate, extensive collection of information, and use of existing work
organization measures.

This analysis provides additional evidence that work context characteristics, particularly
job control and job demand, are associated with the presence of clinically diagnosed
musculoskeletal injuries and self-reported depressive symptoms among immigrant manual
workers. It suggests that future conceptual development of the organization of work

model and job demand-control-support model?~4 needs to consider different “cultural”
contexts for how job control and job support affect health, particularly psychological health.
The vulnerability of many manual workers includes a lack of familiarity with the work
environment, the belief that any error that they make will result in a penalty, and greater
familiarity with a hierarchical employment and social system.1” Having greater control in
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some aspects of work provides the opportunity for flexibility, as in the time work begins
and ends, and improves life in such areas as work-family balance. Greater control in other
aspects of work may provide the opportunity for greater creativity and fulfillment. It also
provides the opportunity for making mistakes.

Future research on work organization and health among immigrant workers should expand
the use of longitudinal designs that will allow specifying which work organization
characteristics are causally related which health outcomes. This research should also expand
measurement of the work organization characteristics and the types of health outcomes
considered, with preference given to objective measures, such as clinical evaluation.

This research should try to build alliances with employers so that better exposure
measurement can be considered; unfortunately, experience with employers shows that they
are little interested in research on the health of immigrant and other manual workers.40
Future research would benefit from a large sample that is diverse in occupation, gender,
immigration status, and ethnicity that would allow comparisons of health outcomes and
delineation of work organization effects. Funding for such large studies is difficult to obtain;
efforts focused on comparisons of specific populations should endeavor to expand the
measures used.

This research also suggests strategies to improve the occupational health of immigrant
workers. Work demands, particularly in terms of posture and psychological demand, need
to be examined in light of current ergonomic standards. Ergonomic changes can reduce

the risk of some musculoskeletal injury.4142 Increasing the frequency of breaks can reduce
work injuries, sometimes without impeding productivity.4344 The psychological demands of
workers in these manual industries reflect the high levels of productivity demanded of these
workers.1745-47 For poultry processing, the industry in which half of the study participants
are employed, a current policy initiative from the US Department of Agriculture would
increase work demands by increasing the rate of production (line speed) (Federal Register,
Volume 77, Number 228 [Tuesday, November 27, 2012]), even in the face of evidence
showing the detrimental health effects of this policy.*8

In conclusion, aspects of work context are associated with health outcomes among
immigrant manual workers, some of which are not consistent with expectations based on
previous research in nonimmigrant populations. Further research is needed to expand upon
this work. Policy initiatives need to consider how work organization affects occupational
health.

Research support was provided by the National Institute for Occupational Safety and Health, grant number R01-
OHO009251.
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Table 1.

Baseline personal and work context characteristics, Latino manual workers, Western North Carolina, 2009—
2011 (V= 247).

Per sonal and work context characteristics n % Mean SD Range

Personal characteristics
Age 316 9.1
Gender
Female 124 50.2
Male 123 498
Indigenous language 50 203
Industry
Poultry 89 36.0
Other 158 64.0
Changed job 12 4.9
Work context
Job demand
Heavy load 2.1 0.6 1-4
Awkward posture 2.1 0.8 1-4
Psychological demand 2.4 0.8 1-4
Job control
Skill variety 2.1 0.8 1-4
Decision latitude 2.0 1.0 1-4
Support
Perceived supervisor control (excludes self-employed) 2.4 0.5 1-4

Work safety climate (excludes self-employed) 249 34 10-39
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Health characteristics at baseline and follow-up, Latino manual workers, Western North Carolina, 2009-2011

(N=247).
Baseline  Follow-up
Health outcomes n % n %
Epicondylitis 9 36 6 24
Rotator cuff syndrome 30 122 16 65
Back pain 43 174 22 89
Elevated depressive symptoms 41 16.7 27 11.2
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