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Abstract

Background: The work environment can contribute to the risk of cardiovascular
diseases (CVD) including stroke. Our objective was to identify occupations with
elevated risk of stroke within the Reasons for Geographic and Racial Differences in
Stroke (REGARDS) cohort.

Methods: We analyzed incident stroke outcomes (ischemic and hemorrhagic strokes)
from 2003 to 2020 and employment characteristics of 13,659 adults aged 245 years
enrolled in a national population-based cohort study. Using a modified Poisson
regression approach, we estimated the relative risks (RRs) and the associated 95%
confidence intervals (Cl) of stroke in relation to years of employment within each
occupation coded using the US Census two-digit Standard Occupation Code. Models
were adjusted for Framingham Stroke Risk Score, region, race, age, and body mass
index. We conducted stratified analysis by sex, employment time period (pre-1975
vs. post-1975), and region.

Results: Workers in the following occupations had a greater risk of stroke with
longer duration of employment (per decade): protective service (RR: 2.35, 95% CI:
1.11, 4.97), food preparation and service (RR: 1.51, 95% Cl: 1.05, 2.19), and
transportation and material moving (RR: 1.30, 95% ClI: 1.00, 1.69). The stroke risk in
these occupations was disproportionately elevated in men, and differed by region
and employment time period.

Conclusions: Longer employment in protective service, food preparation and
serving, and transportation and materials moving occupations may increase the risk
of stroke. Surveillance may uncover specific work-related risk factors in these
occupations, leading to interventions to reduce the burden of stroke among US

workers.
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1 | INTRODUCTION

Cardiovascular diseases (CVD) (coronary heart diseases, heart failure,
stroke, and hypertension) affect approximately 50% of American
adults (126.9 million in 2018).> The combined annual direct cost of
managing these illnesses (e.g., hospitals, physicians) and indirect cost
of lost productivity were approximately $363.4 billion in the United
States.! Stroke, the fifth leading cause of death, affects approxi-
mately 3% of adults (7.6 million)* and stroke survivors may
experience a wide range of disabilities that could affect their quality
of life and ability to continue to work.

The work environment may introduce a variety of stressors that
can adversely affect cardiovascular health. They include job strain,®
job loss and unemployment,* long work hours,®~” rotating night shift
stress,”10  shift work,?>!!  effort-reward

work,® occupational

imbalance,'?*®

and chemicals such as arsenic, benzopyrenes, lead,
dynamite, carbon disulfide, carbon monoxide, metalworking fluids,
and electrolytic aluminum production or production of paper where
sulfate is used,* pesticides,15 and noise.*® Certain occupations and
their associated characteristics may specifically increase the risk of
stroke either directly or indirectly by influencing lifestyle factors such
as physical activity, psychological stress, and diet. The primary aim of
our investigation was to identify occupations at high risk of stroke
within the Reasons for Geographic and Racial Differences in Stroke
(REGARDS) cohort. Second, we explored whether there were
differences by sex, region, and employment time period in the

association between occupation and stroke.

2 | METHODS

2.1 | Data source
The REGARDS study is a prospective national population cohort of
30,239 Black and White adults aged 45 years or older designed to
investigate the risk factors and racial disparities in stroke.!” During
baseline data collection (between 2003 and 2007), participants were
recruited to complete a telephone interview, followed by an in-home
physical exam. Participants are followed every 6 months by phone to
ask about their health, including ascertaining stroke outcomes.
Participants from the stroke belt and buckle region (areas in the
Southeastern region of the United States that include North Carolina,
South Carolina, Georgia, Tennessee, Alabama, Mississippi, Arkansas,
and Louisiana) known to have elevated stroke mortality were
oversampled.'® The study design is described in detail elsewhere.”
Between 2011 and 2013, active REGARDS participants were
invited to complete an occupational survey by telephone interview
lasting on average 10min.® The survey collected baseline
(2003-2007) and current (2011-2013) employment status and
narrative occupation data for up to three jobs (current job, baseline
job, and longest-held job) to capture each participant's work history.
Using a computer assistant coding system, narrative occupational

data were coded to detailed four-digit Census 2002 occupation

codes. Census occupation codes were subsequently translated into
two-digit Standard Occupation Codes for analysis using a standard
cross-walk process.r” A total of 17,333 participants provided
information on the occupation. Details of the occupational survey
and occupation coding process can be found in MacDonald et al.?

2.2 | Outcome

Suspected stroke events were identified every 6 months via follow-
up telephone interviews. Medical records of suspected strokes were
adjudicated by physicians using the World Health Organization
definition.2>2? Ischemic and hemorrhagic strokes were combined as
the outcome variable and reported strokes for which adjudication
was complete between 2003 and April 2020 were included in the
initial sample. The 89 individuals who had stroke before the start of
employment were excluded.

2.3 | Exposure

Because a majority of participants reported a longest-held job,
duration of employment in the longest-held job was used to
investigate the effect of job tenure on stroke risk within each
occupation. Job tenure (in years) was computed from participant
reports of the year they started and ended employment in the
longest-held job. If the participant was still employed in the longest-
held job when the occupational survey was administered, year of
occupational survey was coded as the end year of the longest-held
job. We used the duration of employment in the longest-held job as a

continuous variable in the main analysis.

24 | Covariates

Based on prior literature, biological sex is an effect modifier for
occupational health risk of chronic work-related diseases because of
the systematic differences in the distribution of labor, job tasks,
employment patterns, societal roles, expectations, responsibilities as
well as biological and psychological response to the hazards in the
workplace.222% While there has not been specific research on sex as
an effect modifier specifically related to the occupational risk of
stroke, it could be safely assumed that the same mechanisms apply.
Potential confounding variables of interest were the Framingham
Stroke Risk Score (FSRS) (continuous variable), region (stroke belt,
nonstroke belt), race (Black, White), body mass index (BMI) (<25,
225 kg/m?), education (less than high school, high school graduate,
some college, college graduate and above), income (<$20,000,
$20,000-$34,999, $35,000-$74,999, $75,000 and above, and
refused), and marital status (married, not married). The FSRS is a
standard clinical tool to predict stroke risk based on individual risk
factors: age, sex assigned at birth, systolic blood pressure, use of
antihypertensive medications, diabetes mellitus, smoking, atrial
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fibrillation, left ventricular hypertrophy, and prior coronary heart

disease 2425

2.5 | Analytic sample

Figure 1 shows the selection of the sample. We started with 17,333
participants for whom occupational information was collected. We
restricted the sample to participants with the longest-held job that
started before enrollment in the REGARDS baseline exam to
eliminate the potential issue relating to the temporal sequence of
exposure starting after stroke, which left 15,572. We verified that
none of the participants had stroke before the baseline exam. We
further excluded those with missing FSRS (n = 1654), missing data on
education (n = 1), BMI (n = 51), those in the military (n = 205), and in
occupations not codable (n=2). The final sample included 13,659

persons.
2.6 | Statistical analysis
2.6.1 | Main analysis

We examined frequencies and percentages of demographic covari-
ates overall and by stroke status and used x? tests to determine
association for categorical variables and t-test for continuous
variables. For each occupation, we separately estimated the relative
risks (RRs), and the associated 95% confidence intervals (Cl), of stroke
in relation to years of employment in the longest-held job as a
continuous variable using the modified Poisson regression
approach.2¢?” The modified Poisson regression is a suitable method
for cohort study analysis and for ease of interpretation of risk
estimates. Model 1 was unadjusted and Model 2 was adjusted for the
FSRS, region, race, age, and BMI. We stratified analysis by the sex

assigned at birth. FSRS accounts for age but, even at the risk of

All REGARDS Study
Participants
(2003 -2007)

N=30,239

|

Occupational Study
Participants
(2011 -2013)

N=17,333

Participants with longest-held-

over-adjustment, we additionally adjusted for age since this variable
may be related to occupational exposures and other unmeasured risk

factors, not only risk of stroke.

2.6.2 | Sensitivity analyses

We estimated the association of being employed in each occupation
compared to all occupations combined (dichotomous employed
analysis) with the risk of stroke via modified Poisson regression
(Supporting Information: SM Table 2) to compare which exposure
metric (employed or duration of employment) is a better predictor of
stroke. The term “employed” in our context refers to whether a
participant was employed in an occupation for their longest-held job
only. We also conducted analyses using the duration of employment
as a categorical variable (<10, 210years). Finally, we performed
analyses for Model 3 that included covariates from Model 2 plus
socioeconomic factors, namely education, income, and marital status
with the understanding that income and education are highly

correlated with occupation, and likely over-adjust the model.

2.6.3 | Exploratory analyses

We examined frequencies and percentages for a sample of
participants with missing FSRS to compare the demographic
differences between those missing FSRS and our sample (with FSRS).
We additionally explored stroke risk by industry (which might be
useful for surveillance purposes), employment status at the time of
the occupational survey interview (active vs. inactive) to assess the
potential impact of the healthy worker bias, region, and year when
employment started (<1975, >1975). While the year 1975 may be
somewhat arbitrary, it was during this era that the Occupational
Safety and Health Act was passed (1970), creating the Occupational
Safety and Health Administration (OSHA) to enforce workplace

job started before initial exam
N=15,572

A

N=1913 excluded due to missing data
for Framingham Stroke Risk Score,
education, and BMI. Military and not
codable occupations were removed.

Final analytic sample (free of
stroke)
N=13,659

FIGURE 1 Selection of analytic sample
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regulations, and the National Institute of Occupational Safety and
Health (NIOSH) to conduct research and training in occupational
health. While we do not assume working conditions drastically
improved within this short period of time since the creation of the
OSH Act, there is evidence that workplace exposures declined over
time in many countries, including the United States.2®

Data analyses were performed in R.2?

The proposed research has been approved by the IRBs at all

participating institutions.

3 | RESULTS

The characteristics of the sample are described in Table 1. Approxi-
mately 36% of the sample were Black participants, compared to the
racial makeup of the parent study of 42% Black. The majority of the
working participants were female (54%), over the age of 55 (86%),
self-reported current smokers at baseline (52%), living outside of the
stroke belt region (66%), had BMI = 25 kg/m? (76%), had at least
some college education (70%), and earned personal income greater
than $35,000 (56%). Participants with stroke were more likely to be
male, 65+ years of age, lower income, smokers, less educated, have
had higher FSRS, and be unmarried. The demographic characteristics
among those with missing FSRS were mostly similar, except there
was a higher proportion of Black participants, people with lower
educational attainment, and not married (Supporting Information: SM
Table 1). To adjust for the lifestyle risk factors of stroke in the
statistical analysis, we selected cohort members on the availability of
information required to compute FSRS. If missingness in FSRS is
related to its value and occupational exposures, our results may
present a distorted picture of the impact of such occupational
exposures on stroke. Nonetheless, our findings remain internally valid
even though they may not generalize to the whole of the REGARDS
cohort.

3.1 | Main analysis
Table 2 presents frequencies, percentages, and the association of
employment duration within each occupation in the longest-held job
with the risk of stroke. A relatively large proportion of participants
held jobs in management, education, training, library, office and
administrative support, and production. The median FSRS appeared
to be elevated among workers in occupations such as transportation
and material moving, production, installation, maintenance and repair,
construction and extraction, farming, fishing, forestry, building and
grounds cleaning and maintenance, and architecture and engineering.
We report the association of employment duration within each
occupation with the risk of stroke in Table 2 and Figure 2. For every
10 years of work in a protective service occupation, the risk of stroke
more than doubled on average (RR: 2.35, 95% CI: 1.11, 4.97),
although it must be noted that this particular analysis did not adjust
for BMI because all 9 cases had BMI 2 25. A decade of work in food

preparation and serving (RR: 1.51, 95% Cl: 1.05, 2.19), or
transportation and materials moving occupations (RR: 1.30, 95%
Cl: 1.00, 1.69) likewise appeared to confer an elevated risk of stroke,
although adjusted association may be at borderline. Farming, fishing,
and forestry group were associated with a reduced risk (RR: 0.30,
95% Cl: 0.10, 0.87). These estimates were not materially affected by
adjustment for confounders. Additional adjustments for socio-
economic factors, namely education, income, and marital status,
produced similar results, but the estimates became less stable and
therefore less reliable, likely due to the collinearity of social economic
status history with working life (Supporting Information: SM Table 4).

Our stratified analysis by the sex assigned at birth for the
duration of employment (continuous variable) indicated that the
excess risks were largely distributed among men (Table 3). Men in
protective service had, on average, more than twice the risk for every
10 years of service but the risk among women was not elevated
(women: N =63, RR: 0.94, 95% Cl: 0.56, 1.60 vs. men: N = 190, RR:
2.78, 95% Cl: 1.38, 5.62). It must be noted that in the analysis of
women in protective service, the model was adjusted for FSRS and
age only because all cases were White, in nonstroke belt region, and
had BMI=25. For the men in protective service, all cases had
BMI > 25. Interestingly, for transportation and materials moving
occupations, lower risk of stroke was observed among women
(N=117, RR: 0.14, 95% Cl: 0.04, 0.48), whereas men had a 38%
higher risk for every 10 years of service (N =423, RR: 1.38, 95% Cl:
1.06, 1.80). Men in food preparation and serving had a higher risk
(N=5,RR:15.46, 95% Cl: 3.67, 65.04) compared to women (N =177,
1.05: 95% CI: 0.66, 1.66). We are less confident about the risk
estimate in the men employed in food preparation and serving
because of the small sample and all five cases were not in stroke belt
region and had BMI > 25.

3.2 | Sensitivity analyses

Supporting Information: SM Table 2 reports the estimated RRs of
stroke associated with employment duration analyzed as a categori-
cal variable (<10 vs. 210 years) for each occupation. After adjustment,
lower risks were associated with being employed in legal occupation
(RR: 0.17, 95% Cl: 0.03, 0.88) and building and grounds cleaning and
maintenance (RR: 0.27, 95% Cl: 0.09, 0.82). Interestingly, all stroke
cases in the protective service group worked less than 10 years.
While not statistically significant, risks appeared to be on average
elevated in several blue-collar occupations and lower risks may be
present among white-collar jobs (except management). The elevated
risk with longer tenure in food preparation and serving as well as
transportation and materials moving were consistent with those
reported in Table 2, albeit less precise. However, the previously
observed association with farming (Table 2) was reversed, implying
higher, not lower, risk with longer tenure in the fully adjusted model,
thereby suggesting that the association is greatly influenced by
confounders and the functional form of the employment duration

variable.
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TABLE 1 Characteristics of REGARDS participants in this study by stroke status
Stroke (N, %)
No (N =12919) Yes (N = 740) Total (N =13659) p Value?

Sex assigned at birth <0.001
Female 7054 (55) 355 (48) 7409 (54)
Male 5865 (45) 385 (52) 6250 (46)

Race 0.43
Black 4580 (35) 273 (37) 4853 (36)
White 8339 (65) 467 (63) 8806 (64)

Age <0.001
45-54 1848 (14) 37 (5) 1885 (14)
55-64 5654 (44) 244 (33) 5898 (43)
65+ 5417 (42) 459 (62) 5876 (43)

Income <0.001
<$20,000 1442 (11) 109 (15) 1551 (11)
$20,000-$34,999 2837 (22) 213 (29) 3050 (22)
$35,000-$74,999 4552 (35) 244 (33) 4796 (35)
$75,000 and above 2798 (22) 88 (12) 2886 (21)
Refused 1290 (10) 86 (12) 1376 (10)

Smoking® <0.001
Yes 6641 (51) 429 (58) 7070 (52)
No 6278 (49) 311 (42) 6589 (48)

Region® 0.24
Stroke belt 4353 (34) 265 (36) 4618 (34)
Nonstroke belt 8566 (66) 475 (64) 9041 (66)

BMI 0.08
BMI < 25 kg/m? 3158 (24) 160 (22) 3318 (24)
BMI > 25 kg/m? 9761 (76) 580 (78) 10341 (76)

Framingham Stroke Risk Score <0.001
Mean (SD) 7.85 (7.96) 11.91 (9.58) 8.07 (8.09)
Range 0.45-86.02 1.02-68.27 0.45-86.02

Education <0.001
Less than high school 875 (7) 62 (8) 937 (7)
High school graduate 2942 (23) 226 (31) 3168 (23)
Some college 3477 (27) 198 (27) 3675 (27)
College graduate and above 5625 (44) 254 (34) 5879 (43)

Marital status 0.02
Married 8395 (65) 449 (61) 8844 (65)
Not married 4524 (35) 291 (39) 4815 (35)

Abbreviations: BMI, body mass index; REGARDS, Reasons for Geographic and Racial Differences in Stroke; SD, standard deviation.
3p Values obtained by x? test for categorical variables and t-test for continuous variables.
bSelf-reported as current smoker at baseline.

“Stroke belt region includes North Carolina, South Carolina, Georgia, Tennessee, Alabama, Mississippi, Arkansas, and Louisiana. Nonstroke belt region
includes the remaining 40 contiguous US States and the District of Columbia.
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11:Management 1 :.
13:Business and financial operations 1 -.;_
15:Computer and mathematical science 1 _.'_
1
17:Architecture and engineering 1 ...;.
19:Life, physical, and social science _.:_
21:Community and social services 1 ..:_
23:Legalq -..;_
25:Education, training, and library q .I
27:Arts, design, entertainment, sports, and media 1 :
c 29:Healthcare practitioner and technical q ..:-
S . ] ! group
§ 31:Healthcare support -..:_ é Adjusted
X . . ] 1
g 33:Protective service (firefighters/law enforcement) :_. Unadjusted
35:Food preparation and serving related 1 :_._
37:Building and grounds cleaning and maintenance A -..:_
1
39:Personal care and service 1 =
41:Sales and related 1 E.
43:0Office and administrative support .:..
45:Farming, fishing and forestry .._:
1
47:Construction and extraction o=
49:Installation, maintenance, and repair 1 ..:-
51:Production 1 l:.-
53:Transportation and material moving q :.._
1
0 2 4 6
Relative risk

FIGURE 2 Estimated relative risk of stroke and 95% confidence intervals in relation to the duration of employment per 10 years within each
occupation (see details in Table 2); Unadjusted models used duration of employment analyzed as a continuous variable; adjusted models included
the Framingham Stroke Risk Score, region (stroke belt vs. nonstroke belt), race, age, and BMI (<25 vs. 225 kg/m?).

Supporting Information: SM Table 3 presents the estimated RRs
of stroke among participants being employed in an occupation for
their longest-held job. The unadjusted analysis revealed elevated
risks of stroke in food preparation and serving, sales, production,
farming and fishing, and forestry, but the association for the sales
group was stronger after adjustment for FSRS, region, race, and BMI
(RR: 1.35, 95% Cl: 1.08, 7.74). Education, training, and library
occupations appear to be associated with a reduced risk of stroke
after similar adjustments (RR: 0.78, 95% Cl: 0.62, 0.99).

33 |

Exploratory analyses

We explored risk by industry in Supporting Information: SM Table 5.
Elevated risk was observed in mining, but all cases were White and in
stroke belt region; and reduced risk in wholesale trade where all
cases were in the stroke belt region. Analyses restricted to
participants no longer employed at the time of the occupational
study interview (Supporting Information: SM Table 6) showed a

pattern of elevated stroke risk similar to the main analyses reported
in Table 3 (protective service, food preparation, and serving, but not
transportation and materials moving), suggesting little evidence that
healthy worker effect bias materially affected results for the
protective service and food preparation groups; however, results
for the transportation and materials moving and production differed
and, therefore, may be impacted by healthy worker effect bias;
reduced risk in farming fishing and forestry was observed among
inactive employees.

Stratified analysis by region (Supporting Information: SM Table 7)
revealed that the risk among protective service and production was
higher for those who reside in the stroke belt region compared to the
nonstroke belt region. Conversely, stroke risk for workers in food
preparation and serving occupations was greater for those not living
in the stroke belt compared to the stroke belt region. Finally, we
examined the effect of the year when employment began (Supporting
Information: SM Table 8) and found that for some occupations, the
start year was associated with stroke risk. For instance, after allowing
for confounders that included age, stroke risks for participants who
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worked in production, food preparation, or personal care services
were elevated only if they began working before 1975. Risk for
participants in transportation and materials moving and protective

services increased only after 1975.

4 | DISCUSSION

In our study, we compared various exposure metrics to identify
occupations with the highest risk of stroke and found that employ-
ment duration analyzed as a continuous variable may be a more
robust and reliable metric compared to the dichotomous “employed”
and the categorical employment duration metrics. A key finding of
this study is that the risk of stroke among workers in protective
service, food preparation and serving, and transportation and
materials moving occupations increased with longer duration of
employment after adjusting for the FSRS, region, race, age, and BMI.

Protective service includes jobs such as correctional officers,
firefighters, police officers, and security guards.*® Congruent with
prior studies, there is substantial evidence that firefighters are at
increased risk of CVD including stroke.3'%2 Firefighters are known to

534 and shift work have been linked to

work long hours®® and in shifts
stroke.® Similarly, firefighters are also exposed to intense particulate
matter during fire suppression events and long-term exposure to fine
particles in ambient air is associated with an increased risk of stroke
in the general population.®> All participants in the protective service
group had high BMI, suggesting that the work environment and
lifestyle factors may have some additive effects on stroke risk. For
instance, in a study of male California firefighters, Choi et al.%¢
concluded that 24-h work shifts and sedentary work substantially
increased risk of obesity in male firefighters.

Consistent with our observation of excess risk of stroke in
transportation-related occupations, Sieber et al3” conducted a
national survey of long-haul truck drivers and reported that truck
drivers had high prevalence of obesity (69% vs. 31% in the US adult
working population), smoking (51% vs. 19% in the working popula-
tion), diabetes, and hypertension. These lifestyle risk factors (smoking
and obesity) and clinical conditions (diabetes and hypertension) are
known to be strongly associated with stroke2® but we accounted for
these confounders in our analyses, implying that there may be
occupation-specific risks that these lifestyle factors do not explain. In
addition, truck drivers tend to have irregular schedules, long hours,
and limited access to healthy food while traveling which makes it
difficult for them to lead a healthy lifestyle and puts them at greater
risk of stroke.

While there is limited literature on food preparation and serving
workers and stroke, our study found an elevated risk of stroke in this
occupation. The National Health Interview Survey (NHIS) from 2008
to 2012 found that persons in service and blue-collar occupations
were more likely to report a history of coronary heart disease or
stroke than those in white-collar occupations.®* Additionally, two
industry groups with elevated prevalence ratios for stroke were

Administrative and Support Waste Management and Remediation

Services and Accommodation and Food Service.** One plausible
explanation is that workers in food services industries are more likely
to work alternative shifts,*® which is a potential risk factor for stroke.
Another possible explanation is exposure to fine particulates and
polycyclic aromatic hydrocarbons (PAHs) emitted in the cooking
process. The presence of PAHs in commercial kitchens has been
reported in multiple studies.*>*? While there is no study investigating
exposure to PAH and stroke specifically for food workers, there is
early evidence of an association between PAH exposure and
ischaemic heart disease among asphalt workers*? and PAH exposure
and stroke in the general population in the US.**

We observed that farming, fishing, and forestry were inversely
related to risk of stroke, but this could be due to a healthy worker
survivor effect. Additionally, this occupation also had the smallest
sample size so our level of confidence in the effect estimates is low.
Due to the physically strenuous working conditions for these
occupations, those who remained in these occupations longer than
10 years must be fit enough to be able to continue these jobs, which
entails having lower risk of lifestyle factors related to stroke.
Stratification by active works status at the time of the interview is
not guaranteed to control for this form of bias and did not weaken
the evidence for the apparent protective effect in this occupation.

Our dichotomous “employed” analysis results were not consist-
ent with the duration of employment analysis, illustrating that
different exposure metrics can vyield different results. We suspect
that latent confounding due to differences in lifestyle risk factors
between occupations may be more prominent in analyses that
compare across occupations as opposed to this that perform within-
occupation comparisons utilizing duration of employment exposure
metrics. There was a notable variation in FSRS among occupations
(Table 2), which supports the possibility of residual confounding in
our between-occupation risk comparisons.

Our results were consistent with the results of a previous study*®
examining risk factors among 7532 REGARDS participants who
reported to have had a job at enrollment. They reported that sales
and lower-status office workers tended to have a lower prevalence of
optimal cardiovascular health, measured by the American Heart
Association's Life's Simple 7 composite score in the domains of
smoking, diet, physical activity, BMI, blood pressure, total cholesterol,
and fasting glucose.*>*® Workers in protective services and food
preparation and serving occupations had a lower prevalence of
optimal clinical health (fasting blood glucose, total cholesterol, and
blood pressure).*> While the outcomes they examined were mostly
related to lifestyle risk factors, which we treated as confounders, our
results imply the effects of the occupational factors on stroke risk
through another pathway, not mediated by established clinical
markers of increased risk of stroke. We presented results from both
unadjusted and adjusted models which showed that adjustment of
lifestyle risk factors tended to attenuate the effects but did not
substantially change our main conclusion.

Evidence of differences in occupational risk by sex is important
because the same occupation may entail tasks and risks that

systematically differ by sex, a matter that deserves a close inspection
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in any future delineation of causal factors. Evidence of effect
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occupational survey, and such selection may in theory be related to
work-related exposures that caused poor health (including stroke).
We suspect that such selection would tend to have attenuated
associations that we report. Finally, we acknowledge that a large
number of estimated effects may have led to spurious associations if
judged based on p value alone (null hypothesis testing). We reported
all tested associations, not the ones that had p value <0.05 to

mitigate this matter.

4.1.2 | Our study has several strengths

The use of a large national population-based cohort allows us to examine
multiple occupations at the same time and regional differences that could
potentially have implications for more targeted region-specific interven-
tions and surveillance. Additionally, we had reliable stroke outcomes
through central adjudication and job information from participants, so the
risk of bias from disease misclassification is minimal.

5 | CONCLUSIONS

This study utilized a large population-based cohort of older adults from
the REGARDS study to identify occupations at greater risk of stroke. Our
within-occupation analysis using duration of employment identified
workers in protective service, food services, and transportation and
materials moving occupations as having greater risk of stroke as they
remain longer in the job. The stroke risks in those aforementioned
occupations were largely driven by men, suggesting that risk factors for
men and women within those occupations may be different. Further
research to elucidate these sex- or gender-specific risk factors would help
to tailor future interventions. Associations that persist in post-1975 era,
such as transportation and material moving, may deserve to be given
priority because they are more likely to still entail specific exposures that
require control to lower the risk of stroke.
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