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and Hypertension Prevalence

The Multi-Ethnic Study of Atherosclerosis
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Objective: To assess associations of occupational categories and job charac-
teristics with prevalent hypertension. Methods: We analyzed 2517 Multi-
Ethnic Study of Atherosclerosis participants, working 20+ hours per week,
in 2002 to 2004. Results: Higher job decision latitude was associated with a
lower prevalence of hypertension, prevalence ratio=0.78 (95% confidence
interval 0.66 to 0.91) for the top versus bottom quartile of job decision
latitude. Associations, however, differed by occupation: decision latitude
was associated with a higher prevalence of hypertension in health care
support occupations (interaction P=0.02). Occupation modified associ-
ations of sex with hypertension: a higher prevalence of hypertension in
women (vs men) was observed in health care support and in blue-collar
occupations (interaction P =0.03). Conclusions: Lower job decision lati-
tude is associated with hypertension prevalence in many occupations.
Further research is needed to determine reasons for differential impact of
decision latitude and sex on hypertension across occupations.

S ince the 1980s, work stressors have become recognized as
important risk factors for cardiovascular disease (CVD)! and
hypertension.>* The demand-control model* predicts that job strain,
the combination of high job demands with low job decision authority
(sometimes termed job control), increases the risk for ill health,
including CVD.? Although the model has been widely applied, the
findings are not always consistent with the model’s prediction.
Significant associations between job strain and blood pressure
(BP) or hypertension have been observed in about half of studies
among men and in a smaller proportion of studies among women.”
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Several previous ambulatory BP (ABP) studies have suggested that
job strain may interact with socioeconomic status (SES)°~® and
age,”  indicating a more complex set of pathways leading to
hypertension. Such interactions may result from lower SES being
a proxy measure for a host of other occupational and non-occu-
pational stressors,® or age being a proxy variable for chronic exposure
to stressors, or greater vulnerability of older workers to stressors.'°

Lower SES workers (variously defined by education, income,
or occupation) have been found to have higher age-adjusted mean
systolic BP (SBP) (by 2 to 3mm Hg)'' or prevalence of hyperten-
sion''? than employees in higher SES groups. Associations of BP
with occupation are difficult to investigate because often only very
broad categorizations of occupation are used resulting in very hetero-
geneous groups and loss of information. Typically, a small number of
status-ordered occupational categories have been used, such as the
Registrar-General’s classification used in the British Whitehall stud-
ies.!? The use of finer (more “granular”) categories, however, is likely
to be productive given important differences in job tasks within broad
occupational categories. Five studies have examined the association of
prevalence of hypertension with more detailed (more than six) occu-
pational categories'*~'8; however, only two of those studies used the
current definition of SBP at least 140 mm Hg, or diastolic BP (DBP) at
least 90 mm Hg, or current use of antihypertensive medication.'*!”

Therefore, we used data from the population-based Multi-
Ethnic Study of Atherosclerosis (MESA) to test the following
hypotheses:

(1) Hypertension prevalence is associated with lower ij)Ob decision
latitude, higher job demands, and job strain'"'*" (arrows A,
B in Fig. 1)
(2) Hypertension is more prevalent in blue-collar jobs than in
management and professional jobs' "' in analyses of both broad
and more detailed occupational categories (arrows C, B in Fig. 1).
(3a) The association of job strain with hypertension prevalence would
be stronger among older participants™'® (arrow D in Fig. 1)
(3b) The association of job strain with h_}fpertension prevalence is
greater among blue-collar workers,%’ and among workers with
lower levels of income and education'' (arrows E, F in Fig. 1).

The directions of possible effect modification by sex, race/
ethnicity, or detailed occupational category have not been reported
previously, and thus analysis of heterogeneity according to these
variables should be considered as exploratory (and thus are not
specified in Fig. 1). Potential confounders (age, sex, race, foreign-
born, primary language spoken at home, menopause, birth control
pills, and hormone replacement therapy) are also specified in Figure 1.

METHODS
Study Participants

MESA is a multicenter cohort study of 6814 adults, designed
to investigate prevalence and progression of subclinical CVD.*
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FIGURE 1. Model of causal pathways between socioeconomic
factors, occupational group, job characteristics, and preva-
lence of hypertension.

Participants were recruited from six US communities (Forsyth
County, NC; Northern Manhattan and Bronx, NY; Baltimore City
and County, MD; St. Paul, MN; Chicago, IL; and Los Angeles, CA).
At the time of enrollment between 2000 and 2002 (Examination 1),
the participants were 45 through 84 years old and free of clinical
CVD. The cohort includes four racial/ethnic groups: whites (38%),
Chinese-American (11%), blacks (28%), and Hispanics (23%).

The current analysis uses data from MESA Examination 2,
conducted in 2002 through 2004, when detailed job characteristics
were assessed. Of the 6233 MESA participants at Examination 2, 57
(0.9%) never worked outside the home, and 30 (0.5%) did not
provide occupational information, and thus were excluded from the
analyses. Because of the inclusion of older individuals in the MESA
cohort, more than half of the respondents were no longer working or
working less than 20 hours per week. The sample for the current
analysis is restricted to individuals reporting current employment at
a job for pay and working at least 20 hours per week at Examination
2 (n=2703). The MESA study protocol was approved by the
Institutional Review Board in each field center and at the National
Heart, Lung, and Blood Institute; written informed consent was
obtained from each participant.

Blood Pressure and Hypertension

Resting BP was measured in the field clinic with an automated
sphygmomanometer (Dinamap; Critikon/GE Medical Systems,
Tampa Bay, FL) 3 times at 5-minute intervals. Readings were taken
after 5 minutes of rest, with the participant seated and relaxed in a
comfortable chair, and not talking, eating, or drinking during the
procedure. The average of the last two measurements was used.
Participants were asked to bring their medications to each MESA
Examination. Hypertension medication use was identified using a
medication inventory. Following the guidelines of the Seventh Report
of the Joint National Committee on Prevention, Detection, Evalu-
ation, and Treatment of High Blood Pressure,”> we defined hyper-
tension as: (1) SBP at least 140, or (2) DBP at least 90, or (3) current
use of antihypertensive medication regardless of recorded BP.

Occupational Category

Occupational information was collected in a self-adminis-
tered questionnaire. Four open-ended questions modeled on the US
Census occupation questions were asked to determine the respond-
ent’s current occupation. The responses were coded using Census
2000 Occupation Codes. A single participant in the “‘farming,
fishing, and forestry” category, two reporting unpaid labor, and
83 participants missing occupational category data were removed
from analysis, leaving 2617 participants. Participants were

categorized into 13 occupational categories, which were then
collapsed into four larger categories for specific analyses, according
to the Census system: (1) management/professional, (2) service, (3)
sales/office, and (4) blue-collar (including construction, extraction,
maintenance, production, and transportation and material moving).

Job Characteristics

The Job Content Questionnaire was administered to obtain
data on job demands and job decision latitude.>* The job demands
scale has five items (My job requires working very fast, My job
requires working very hard, I am not asked to do an excessive
amount of work (-), I have enough time to get the job done (-), and I
am free from conflicting demands others make [-]). The job decision
latitude scale had nine items (My job requires that I learn new
things, My job involves a lot of repetitive work (-), My job requires
me to be creative, My job requires a high level of skill, I get to do a
variety of things on my job, I have an opportunity to develop my
own special abilities, My job allows me to make a lot of decisions on
my own, On my job I am given a lot of freedom to decide how I do
my work, and I have a lot to say about what happens on my job).
Scale scores were computed using formulas developed by Karasek
et al.”* All items had a four-point response scale, ranging from
“never/almost never” to “often.” Both scales had an acceptable
level of internal consistency (Cronbach o =0.70 for job demands,
0.84 for job decision latitude). The skewness of the job demands
scale was negligible (—0.11), whereas that of the job decision
latitude scale was modest (—0.81); thus, neither scale
required transformation.

Job demands and job decision latitude scores were stand-
ardized (transformed into z scores) and used as continuous variables
in analyses. The demand-control model defines ‘“‘job strain” as a
combination of high job demands and low job decision latitude. Job
strain was principally modeled as a continuous variable ([Job
Demands score] minus [Job Decision Latitude score multiplied
by 0.5], to equivalently scale the two constructs). This is referred
to henceforth as “Job Strain-linear term”?° and standardized
for analysis.

In addition, in exploratory analyses, other formulations of job
strain used in prior research were computed and analyzed by
dichotomizing the two constructs into “high” and ‘“low” using
two alternative cutoffs: (1) job strain defined as job demands above
the sample median, and job decision latitude below the sample
median; and (2) job strain defined as job demands above the national
mean, and job decision latitude below the national mean, based on
the 1969, 1972, and 1997 US Quality of Employment Surveys.”°
Lastly, the ratio of job demands (multiplied by 2 to scale results)
divided by job decision latitude was calculated and is referred to as
“Job Strain-quotient term.”>°

Other Risk Factors and Confounders

Additional covariates included established risk factors for BP
elevation.”> Body mass index (BMI) was calculated as weight in
kilograms divided by height in meters squared, using height and
weight measured with light clothes on and shoes off at each field
center. Diabetes was defined as either (1) fasting serum glucose
equal or greater than 126 mg/dL, (2) self-reported physician diag-
nosis, or (3) diabetes medication use. Self-report was used to
determine smoking status (current smoker, former smoker, or never
smoker), physical activity (total moderate and vigorous activity,
metabolic equivalent of task minutes per week), and alcohol use
(current use [yes/no]; number of glasses of wine, number of beers,
and number of liquor/mixed drinks per week). A five-category
measure of alcohol use was constructed consisting of: never
@if no current use and ‘“‘never” use reported at Examination 1),
former (if no current use and “former” or “current” use reported at
Examination 1), more than one drinks per day, one to two drinks per
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day, and more than two drinks per day. Female participants reported
on the questionnaire their menopause status (yes/no), use of hor-
mone replacement therapy (yes/no), and use of birth control pills
(yes/no).

The following sociodemographic information was used: age,
sex, race/ethnicity (whites, blacks, Hispanics, and Chinese-Amer-
ican), place of birth (born in one of the 50 states in the United States,
born in Puerto Rico or another country), language spoken at home
(English, Spanish, or Chinese), hours worked per week (number of
hours worked in a day multiplied by number of days worked in a
week, with values truncated at 100), education level (nine
categories), and household income (13 categories). If Examination
2 income data were missing, Examination 1 income data were used
in the current analysis if the participant reported they had not
changed jobs since Examination 1.

Data Analysis

Poisson regression with robust standard errors was used to
assess the adjusted prevalence ratio (PR) of hypertension in relation
to occupational category, job demands, job decision latitude, and job
strain. These occupational exposure variables were assessed separ-
ately. We used Poisson regression rather than logistic regression
because the odds ratio is a biased estimate of the PR when the
prevalence is high (the prevalence of hypertension in our sample
was 38.9%).%

The initial model was adjusted for age (Model 1), and then
was adjusted for other potential confounders: sex, race/ethnicity,
foreign-born, language spoken at home, menopause, use of birth
control pills, and use of hormone replacement therapy (Model 2).
Next, we adjusted for potential mediators: BMI, smoking, diabetes,
physical activity, alcohol use, and hours worked per week (Model
3). Because cross-sectional analyses of longitudinal mediation can
introduce biases,?” we do not present formal tests of mediation in
our ‘“’Results” section. An exploratory assessment of mediation is
described, however, in the “Discussion” section. Finally, we
adjusted for possible confounding by income and education (Model
4). If continuous job characteristics measures were significantly
associated with hypertension, we also categorized the continuous
variable into four groups using quartiles of the distribution and
contrasted the extreme quartiles. All main effects analyses were
performed with SPSS v20 (IBM, Armonk, NY).

To estimate and test interactions on an additive scale of job
characteristics by age, sex, race/ethnicity, income, education, and
occupational category, and of occupational category by age, sex, and
race/ethnicity, we used a linear (rather than logistic) link model
using PROC GENMOD in SAS (v. 9.4; SAS Institute, Cary, NC), so
that estimates are on the probability difference (additive) scale
rather than odds ratio (multiplicative) scale. Robust standard errors
were used for inference to allow for the nonnormality of the
dichotomous outcome variable. Effect modification was assessed
twice; first adjusting for age, and then adjusting for all the covariates
in Model 3.

Analyses of SBP in relation to occupational exposures are
described in the Supplemental Digital Content (http:/links.
Iww.com/JOM/A210).

RESULTS

About half (53.4%) of the employed Examination 2 MESA
sample (working at least 20 hours per week) was male (Table 1). The
sample ranged in age from 46 to 86 years. Half were classified as
“management, professional,” with 15.0% in service occupations,
20.4% in sales and office occupations, and 14.5% in blue-collar
occupations. 23.8% had only a high school education or less, 17%
had at least one alcoholic drink per day, 11% had been diagnosed
with diabetes, and 34.8% had a BMI of at least 30.0 kg/mz. Mean
SBP and DBP were 120.0 and 71.5 mm Hg, and 32.3% of the sample

were taking antihypertensive medications. The prevalence of hy-
pertension was 38.9%.

Occupational Categories

The prevalence of hypertension did not significantly
differ between the four broad occupational categories. Protective
service occupations, however, had a significantly increased preva-
lence of hypertension (PR =1.34, 95% confidence interval [CI]
1.00 to 1.80) compared with management occupations when
controlling for age. There were no significant differences
between occupations when additional covariates were added in
Models 2 to 4 (Table 2).

Job Characteristics

Higher job decision latitude was associated with a signifi-
cantly lower prevalence of hypertension, with a PR =0.92 (95% CI
0.88 to 0.97) per each standard deviation higher job decision
latitude, and a PR =0.78 (95% CI 0.66 to 0.91) for the top versus
bottom quartile of job decision latitude in the fully adjusted model
(Table 3). There were no significant associations between preva-
lence of hypertension and job demands. Job strain (linear term) was
only associated with prevalence of hypertension in Model 2, which
we attribute to the job decision latitude component, not to the job
demands component. Exploratory analyses of other versions of the
job strain variable revealed no significant associations with preva-
lence of hypertension.

Tests of Additive Interaction

Only two statistically significant interactions were observed
between job characteristics, occupational categories and demo-
graphic variables. First, there was a significant interaction between
job decision latitude and occupational category both for the four-
category occupational variable (P = (0.003 in the age adjusted model
and P=0.02 in the fully adjusted model) and for detailed occu-
pational categories (P=0.009 in the age adjusted model and
P=0.02 in the fully adjusted model). Job decision latitude was
associated with a lower prevalence of hypertension among manage-
ment/professional, sales/office and blue-collar workers (as hypoth-
esized), but with a higher prevalence of hypertension among service
workers (data not shown). Figure 2 indicates that job decision
latitude was associated with a lower prevalence of hypertension
among workers in many occupations. Among health care support
workers (in the service sector), job decision latitude, however, was
positively associated with prevalence of hypertension (Fig. 2).

Second, there was a significant interaction between sex and
detailed occupational category in the fully adjusted model
(P=0.033) and a borderline significant interaction in the age-
adjusted model (P =0.054). Significant interaction terms were
observed between sex and occupational categories 2 (professional),
3 (health care support), 12 (installation, repair, and maintenance),
and 13 (production) in both the age- and fully adjusted models.
Figure 2, based on the fully adjusted model, indicates that while men
overall had a higher prevalence of hypertension than women,
women had a higher prevalence of hypertension than men in
occupational categories 3, 12, and 13.

DISCUSSION

In this large population-based, multiracial and multiethnic
US cohort, job decision latitude (also referred to as ‘“‘job control’’)
was associated with lower prevalence of hypertension (and SBP),
but job strain (in most models) and psychological job demands were
not. Thus, only partial support was provided for our first hypothesis
(arrows A, B in Fig. 1). The null findings for job strain were
consistent with the majority of cross-sectional studies of casual
BP.? although significant associations for job strain are more likely
to be observed in prospective” and ABP*’ studies.
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TABLE 1. Characteristics of Employed MESA Study Partici-
pants at Examination 2 (2002 to 2004) Working 20+ Hours

TABLE 1. (Continued)

per Week With Complete Blood Pressure Data (n=2,517) Mean (SD)  n (%)
Measures of blood pressure
Mean (SD) n (%) Systolic blood pressure, mm Hg, 120.0 (19.16)
. mean (SD)
Demographics Diastolic blood pressure, mm Hg, 71.5 (9.98)
Age, yrs, mean (SD) 57.0 (7.53) mean (SD)
Female, n (%) 1,172 (46.6) Hypertension medication use, n (%) 813 (32.3)
Male, n (%) 1,345 (334)  THypertension by JNC VII, n (%) 980 (38.9)
Race/ethnicity Hypertension stage, n (%)
Whites, n (%) 1,033 (41.0) Stage 2 or 3 (SBP > 160 or 96 (3.8)
Chinese-American, n (%) 290 (11.5) diastolic BP > 100)
Blacks, n (%) 683 (27.1) Stage 1 (SBP = 140-159 or 283 (11.2)
Hispanics, n (%) 511 (20.3) DBP =90-99)
Foreign-born, n (%) 778 (30.9) High—normal (SBP = 120-129 or 333 (13.2)
Years lived in the United States, 26.8 (14.81) DBP = 85-89)
mean (SD) Normal (SBP = 120-129 or 436 (17.3)
Language spoken at home, n (%) DBP = 80-84)
English 2,073 (82.4) Optimal (SBP < 120 and DBP < 80) 1,369 (54.4)
sz.imsh 232.(9.2) For female participants only (n=1,172)
Chinese 21234 Menopause, n (%) 810 (69.1)
Occupational category, n (%) Use of birth control pills, n (%) 17 (1.5)
Management, professional 1,231 (50.0) Use of hormone replacement therapy, n (%) 275 (23.5)
Service 385 (15.0)
Sales and office 520 (20.4) BMI, body mass index; DBP, diastolic blood pressure; MET, metabolic equivalent
Blue-collar 381 (14.5) of task; SD, standard deviation; SBP, systolic blood pressure. There were no missing
Job Characteristics data on age, race/ethnicity, sex, occupational group, work hours, language spoken at
Job demands (range 12—48), mean (SD) 29.2 (7.41) home, physical activﬁty: alcohol use, blood pressure, k}ypertensiop and BMI. There were
Job decision latitude (range 24-96), 74.7 (15.12) small r}umbers of missing data for the fpllowmg variables: fore1_gn—b0rn (n=1), years
mean (SD) lived in the United States (n=60), income (n=11), education (n=1), smoking
Job . % (n=16), job demands (n=13), job control (n=11), job strain (n=18), diabetes
ob strain, n ( ©) . (n=13), and use of birth control pills (n=1).
Defined W%th the sample median, n (%) 645 (25.8) *One MET is the energy equivalent expended by an individual while seated at rest.
Defined with the national mean, n (%) 373 (14.9) fHypertension by INCVII Criteria: DBP > 90 or SBP > 140 or use of hypertension
Quotient term [demands/latitude], 0.82 (0.31) medication.
mean (SD)
Linear term [demands—0.5 x latitude], —8.19 (10.31)
mean (SD)
Hours worked/wk, mean (SD) 42.0 (13.35) No significant associations were observed between broad
Socioeconomic indicators occupational categories and prevalence of hypertension, a finding
Gross household income, n (%) not consistent with other studies that found an increased prevalence
;2%286%0%49 000 828492 (39575) of hypertension in lower SES groups.“’12 (Workers in blue-collar
L eag (35.5) and sales/office jobs in our sample, however, had 2 to 4 mm Hg
$50,000-$99,999 830 (33.1) . . . .
>$100.000 545 (21.7) higher SBP than workers in management and professional jobs,
Education, n (%) Supplemental Digital Content, h.ttp://links.lww.com/JOM/A2IQ.)
High school diploma or less 600 (23.8) Elevated prevalence of hypertension (and SBP) was observed in
Some college 762 (30.3) protective services workers (eg, firefighter, police officer, correc-
College degree or higher 1,154 (45.9) tions officer), although the association was statistically significant
Standard risk factors only in the age-adjusted model. This finding is consistent with the
Smoking status, n (%) increased prevalence of self-reported hypertension among men in
Eever SmOkir }(1)8; (38';) protective services in the US Health and Retirement Survey.'®
ormer smoker 008 (40.3) Protective service workers also ranked among the lowest in aware-
Current smoker 326 (13.0) K . X
Alcohol use, n (%) ness, treatment, and control of hypertenswg in the US National
Never use 352 (14.0) Health and Nutri.tion Examination Survey. Thus, very limite?d
Former use 714 (28.4) support was provided for our second hypothesis (arrows C, B in
Current use: <1 drink/d 1,022 (40.6) Fig. 1).
Current use: 1-2 drinks/d 302 (12.0) No statistically significant effect modification by age was
. Current use: >2 drinks/d 127 (5.0) observed in the association between job strain and prevalence of
Physical activity (MET-min/wk), 6,449.4 (5,999.72) hypertension; thus, our hypothesis 3a was not supported (arrow D in
_ mean (SD) Fig. 1). Similarly, no significant effect modification by income or
Diabetes, n (%) . . L. . .
education was observed in the association between job strain and
Normal 1,845 (73.7) 1 fh . E. Fin Fie. 1). The iob decisi
Tmpaired fasting glucose 383 (15.3) prevalence of hypertension (aqows » Fin Fig. .). The job decision
Untreated diabetes 58 (2.3) la.tltude component of job strain, howeve.r, did 51gn1.flc;.1ntly interact
Treated diabetes 218 (8.7) with occupational category, although not in the way indicated by our
BMI, continuous 28.71 (5.69) hypothesis 3b. We observed that among service workers, particu-
BML, n (%) larly health care support workers, prevalence of hypertension
<25.0 672 (26.7) increased as job decision latitude increased. The health care support
25.0-29.9 969 (38.5) Standard Occupational Classification category includes home
230.0 876 (34.8) health aides, nursing assistants, occupational and physical therapy
© 2015 American College of Occupational and Environmental Medicine 1181
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TABLE 2. Risk (PR) of Hypertension' by Occupational Category: MESA Study Participants Employed at Examination 2 (2002

to 2004) and Working 20+ Hours/Week (n=2,517)

Model 2: + Sex,
Race, Foreign-
Born, Language

Model 3: + BMI,
Current Smoker,
Physical Activity,

Spoken at Home, Diabetes, Alcoholic Model 4: +
Menopause, Birth Drinks/WKk, and Education,
Model 1: Control Pills, and Hours Worked/Wk Income
Age Adjusted HRT Adjusted Adjusted Adjusted
Occupational Category SOC* N PR 95% CI PR 95% CI PR 95% CI PR 95% CI
Thirteen-category classification
Management (referent) 11-13 515 - - - -
Professional 15-29 716 0.90 0.79 1.04 091 079 104 093 081 1.06 093 081 1.07
Health care support 31 95 1.04 0.80 136 096 073 126 087 066 1.14 083 0.63 1.10
Protective services 33 48 1.34 1.004 180 1.12 083 152 106 080 140 1.06 0.80 141
Food preparation and serving related 35 76 0.78 0.56 1.08 090 065 126 088 0.62 123 085 060 120
Building and grounds cleaning 37 97 0.87 0.65 .16 090 068 121 095 0.71 128 092 068 1.24
and maintenance
Personal care and service 39 69 0.96 0.71 .31 094 069 128 1.00 075 133 097 072 131
Sales 41 178 0.99 0.81 121 106 087 130 105 087 127 103 085 125
Office and administrative support 43 342 1.09 0.92 128 1.05 08 123 101 08 1.19 099 0.83 1.16
Construction and extraction 47 62 1.03 0.75 140 109 080 148 1.16 0.85 1.58  1.13  0.82 1.55
Installation, repair, and maintenance 49 58 1.07 0.78 1.49 1.13  0.81 1.57 1.13 082 1.56 1.10  0.79 1.53
Production 51 161 0.90 0.72 .13 094 075 119 1.00 080 126 096 075 1.23
Transportation and material moving 53 100 1.21 0.97 149 110 0.89 136 1.08 088 133 104 083 131
Four-category classification
Management/professional (referent) 11-29 1,231 - - - -
Service 31-39 385 1.00 0.87 1.16 099 08 1.15 097 084 1.12 093 0.79 1.09
Sales/office 41-43 520 1.10 0.97 124 1.10 098 124 105 094 119 1.02 090 1.16
Blue-collar 47-53 381 1.06 0.93 122 1.07 093 123 108 094 125 1.03 0.88 1.21

BMI, body mass index; CI, confidence interval; HRT, hormone replacement therapy; PR, prevalence ratio, SOC, Standard Occupational Classification. Estimates for 4
occupational categories and for 13 occupational categories from separate regression models. PR and 95% CI in boldface are statistically significant at P <0.05.

*2-digit SOC codes used by the US census.

fSystolic blood pressure >140, or diastolic blood pressure >90, or current use of antihypertensive medication.

aides, dental assistants, medical transcriptionists, pharmacy aides,
and phlebotomists.

The prevalence of hypertension was overall higher among
men than among women; however, the prevalence of hypertension
was higher among women than men in health care support occu-
pations and in two blue-collar occupations (installation, repair and

maintenance, and production). This finding is consistent with results
seen in a large US manufacturer, where women in hourly jobs
tended to be from lower SES backgrounds, have greater financial
need, and were more likely to hold lower-skilled jobs than were
hourly men.?® Although health care support occupations are not
typically categorized as “‘blue-collar,” they do have relatively low

TABLE 3. Risk (PR) of Hypertension™ by Job Characteristics, Employed Examination 2 (2002 to 2004) MESA Study Partici-

pants Working 20+ Hours/Week (n=2,517)

Model 3: + BMI,
Current Smoker,
Physical Activity,

Model 2: + Sex,
Race, Foreign-Born,

Language Spoken at Diabetes, Alcoholic Model 4: +
Home, Menopause, Drinks/WKk, and Education,
Model 1: Birth Control Pills Hours Worked/Wk Income
Age Adjusted and HRT Adjusted Adjusted Adjusted
Job Characteristics PR 95% CI PR 95% CI PR 95% CI PR 95% CI
Job demands (standardized) 0.97 0.92 1.02 0.98 0.93 1.03 0.98 0.93 1.03 0.98 0.93 1.03
Job decision latitude (standardized) 0.95 091 0.996 0.91 0.87 0.96 0.92 0.88 0.97 0.92 0.88 0.97
Job decision latitude (top vs bottom quartile) 0.82 0.71 0.94 0.74 0.64 0.85 0.77 0.67 0.89 0.78 0.66 0.91
Job strain linear term (demands—0.5 x latitude) 1.01 0.97 1.06 1.05 1.00 1.11 1.04 0.99 1.10 1.04 0.98 1.09

(standardized)

CI, confidence interval; HRT, hormone replacement therapy; PR, prevalence ratio. Estimates for each job characteristic obtained from separate Poisson regression models. One
standard deviation of job decision latitude equals 15.12 points on a scale ranging from 24 to 96. PR and 95% CI in boldface are statistically significant at P <0.05.
*Systolic blood pressure >140, or diastolic blood pressure >90, or current use of antihypertensive medication.
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FIGURE 2. Prevalence of hypertension by job decision latitude
and detailed occupational category, adjusted for age, sex,
race, foreign-born, language spoken at home, menopause,
birth control pills, HRT, BMI, current smoker, physical activity,
diabetes, alcoholic drinks/week, and hours worked/week.
BMI, body mass index; HRT, hormone replacement therapy.

job decision latitude, ranked 10th out of the 13 occupational
categories studied (Supplemental Digital Content, http://links.
Iww.com/JOM/A210), likely due, in part, to the high proportion
of women (86%) in this occupational group (US Census Bureau,
Census 2000 Special Equal Employment Opportunity Tabulation).
Further research is needed on the characteristics of health care
support jobs, including sex segregation, which may result in higher
job control not operating as a buffer for women against stress-
related health outcomes, such as hypertension.

The association of occupational variables with prevalence of
hypertension did not differ by race/ethnicity. Prior US studies have
found conflicting results, including stronger associations between
lower occupational status and BP among blacks,”® or weaker
associations among black men.** We did not explore additional
explanatory theories such as structural segregation by occupation,
differential job tasks by race within the same job, or “John Henry-
ism” (high-effort coping in black workers). Our analysis was also
not designed to explore additional factors related to ethnicity, such
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FIGURE 3. Prevalence of hypertension by sex and detailed
occupational category, adjusted for age, race, foreign-born,
language spoken at home, menopause, birth control pills,
HRT, BMI, current smoker, physical activity, diabetes, alcoholic
drinks/week, and hours worked/week. BMI, body mass index;
HRT, hormone replacement therapy.

© 2015 American College of Occupational and Environmental Medicine

as the acculturation hypothesis, suggested by prior analyses of
MESA data showing higher SBP*' and prevalence of hypertension®?
among foreign-born Hispanics who have lived a greater proportion
of their life in the United States.

The association between low job decision latitude and preva-
lence of hypertension was reduced by 12% to 14% after adjustment
for health behaviors (potential mediators), such as smoking, alcohol
use, and physical activity (Model 3 in Table 3), suggesting a quite
modest extent of mediation by health behaviors. Unbiased assess-
ments of mediation will require prospective analyses of MESA data.

Our estimates of associations between occupational
exposures and prevalence of hypertension are adjusted for factors
such as sex, race/ethnicity, foreign-born, and education (Models 2 to
4), which select individuals into higher or lower SES occupations
and into jobs with more or less decision latitude. Further analyses
are needed to determine to what extent the associations of sex, race/
ethnicity, immigration status or education level, and hypertension
are mediated by occupational exposures. It is also possible that
Model 4 is over-specified or over-adjusted because income is a
consequence of occupation.

Major strengths of this study include a large, multiethnic,
population-based sample with a distribution of occupational
categories similar to the US employed population, a reliable system
to code job titles by census occupation codes, and well-established
measures of job characteristics. The study, however, may not have
had sufficient statistical power for subgroup analyses for some
occupation groups, especially those blue-collar groups where an
older cohort is less likely to still be working.

An important limitation was the cross-sectional design,
precluding clear assessment of a temporal sequence, and potential
selection (survival) bias. In addition, like other large-scale epide-
miological studies, MESA relies on clinic measures of BP, which
have poorer reliability and validity than BP measures using ABP
monitoring.**** The high cost of automated ambulatory monitor-
ing®? has precluded, however, such monitoring in large-scale popu-
lation-based studies. Studies of job characteristics have found
stronger relationships with ABP, presumably because of more
measurements, reduced “‘white coat” effect, and the ability to
capture the dynamic fluctuations of BP in relation to daily life.***
A recent meta-analysis found that job strain was associated with a
4.5mm Hg higher ABP in population-based cross-sectional stud-
ies.* The associations observed in this study between hypertension
(based on clinic BP) and job characteristics are likely to be under-
estimates of true associations because of the error inherent in clinic
BP measurement.

The decision latitude scale had an acceptable level of internal
consistency for all racial/ethnic groups (Cronbach oo =0.78 to 0.83).
Although the psychological job demands scale, however, had a
Cronbach a of 0.75 for US-born workers, values were much lower
for immigrant workers (Cronbach a=0.42 to 0.65), who consti-
tuted 31% of the study sample. Lower scale reliability for job
demands may have contributed to the lack of an association
observed between job demands (and thus job strain) and prevalence
of hypertension.

In addition, data were available only for one psychosocial
work stressor, job strain. Other work stressors, such as effort-reward
imbalance, have also been associated with BP and hypertension® in a
limited number of studies. Measurements of such other psychoso-
cial work stressors are necessary to ascertain the full impact of
psychosocial work stressors on BP and prevalence of hypertension.

Data on current job were used in our analysis. If the reported
job was different from a participant’s longest-held job, this may
have resulted in misclassification of occupational status or job
characteristics. Current job may be an imperfect proxy for chronic
exposure to occuPatlonal stressors, which are hypothesized to cause
increases in BP.”~ Analysis of National Health Interview Survey
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data revealed a wide range of concordance of current job and longest
held job across 41 occupational groups, with k statistics ranging
from 25.6 to 85.6.%°

The major sources of error in this study (clinic BP measure-
ments, limited reliability of the job demands scale, and lack of
historical measures of exposure to stressful occupational charac-
teristics) are likely to result in non-differential misclassification.
The associations observed in this analysis would then be under-
estimates of the true association between occupational factors
and hypertension.

Job characteristics such as job decision latitude are alterable
through policy or workplace interventions. Job redesign, employee
participation in decision-making, autonomous work groups, collec-
tive bargaining, and legislation have all been advanced as means by
which inequities in the workplace can be reduced.>’ = Our findings
suggest that increasing job decision latitude should be considered in
the primary prevention of hypertension.
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