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ABSTRACT

Purpose: ‘Job strain’ (defined as high demands and low control) has been previously associ-
ated with increased risk of cardiovascular disease (CVD) and, cross-sectionally, with hyperten-
sion and elevated ambulatory blood pressure (AmBP). Our longitudinal cohort study was
designed to investigate the hypothesis that exposure to ‘job strain’ is causally related to increases
in mean AmBP.

Methods: The sample consists of 285 healthy male employees, aged 30-60 at initial recruit-
ment, at 8 New York City worksites, 195 of whom were restudied 3 years after (Time 2) their ini-
tial participation. Mean systolic (AmSBP) and diastolic (AmDBP) ambulatory blood pressure at
work, home and during sleep were computed from 24-hour recordings and diary entries speci-
fying location. The relationship of ‘job strain’ to AmBP was examined cross-sectionally at each
round of data collection. In addition, to take advantage of our information on ‘job strain’ sta-
tus at each assessment and to evaluate the impact of changes in exposure, a ‘job strain’ change
variable was constructed with four categories: those defined as having no ‘job strain’ at either
Time 1 or Time 2 (N = 138), those reporting ‘job strain’ at both times (N = 15), and two groups
which changed ‘job strain’ status. Multiple regression analysis was used to examine the cross-sec-
tional associations of AmBP with ‘job strain’, as well as to predict 3 year change in AmBP (from
Time 1 to Time 2) with ‘job strain’ change, controlling for age, body mass, race/ethnicity, smok-
ing status, alcohol consumption, education, sodium and physical exertion level of the job.

Results: Cross-sectional analyses at Time 1 and Time 2 showed consistent significant effects of
‘job strain” on AmBP, even though the overlap between the high strain groups at different times
was less than 50%. In cross-sectional analyses, subjects with ‘job strain’ had work AmSBP/AmDBP
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which were 5-7/3-5 mmHg higher than subjects without ‘job strain’. Those men facing chronic
‘job strain’, that is working in high strain jobs at both Time 1 and Time 2 had work
AmSBP/AmDBP on average, 10-12/6-8 mmHg higher than those with no ‘job strain’ at either
times. The two crossover groups had intermediate levels of blood pressure. Effect sizes for
chronic three-year exposure to ‘job strain’ are larger than the estimated effect of aging 25 years
or gaining 50 pounds in weight. In longitudinal analyses, subjects who changed from exposure
to ‘job strain’ to no exposure three years later had a significant decrease in AmSBP/AmDBP of
about 5/3 mmHg.

Conclusions: The previously reported cross-sectional association between ‘job strain’ and AmBP
was replicated at follow-up three years later. Repeated exposure to ‘job strain’ was associated
with the highest levels of AmBP’s, but not with any further increases in AmBP. However, change
in ‘job strain’ status predicted change in AmBP over a 3-year period. ‘Job strain’ emerges as a
consistent and substantial risk factor for AmBP in men. It appears that changes in exposure to
work stress over time among working men can obscure associations between stress and outcome
and should be taken into account in designing studies to assess the impact of work stress on
CVD.

results, either across samples or, as in the pre-
Introduction sent case, at another point in time, is funda-
mental to the scientific enterprise. The second
‘Job strain’, defined as the combination of is an examination of the impact on AmBP of
high psychological demands and low decision  repeated exposure to job strain at Time 1 and
latitude on the job, has consistently been  Time 2. Third, a longitudinal analysis is per-
found to be a risk factor for coronary heart formed, using Time 1 and Time 2 data,
disease in both cross-sectional and prospective  designed to test the hypothesis that changes in
studies" ™. The Worksite Blood Pressure  ‘job strain’ are associated with changes in
Study (WSBPS) was designed to investigate the AmBP.
hypothesis that the reported associations

between Karasek’s ‘job strain’ measure and Subjects and methods

coronary heart disease are due in part to the

imi:)act of ‘job strain’ on ambulatory blood Begun in 1985, this is a prospective cohort
pressure (AmBP). The study began as a nested study of working men and women conducted
case-control design and later became a  ateight New York City work sites, each employ-
prospective cohort study. Our initial case-con-  ing at least 150 persons. These sites are:

trol findings demonstrated that employed a newspaper typography department, a federal
males with essential hypertension were almost health agency, a stock brokerage firm, a liquor

3 times more likely than those without hyper-  marketer, a private hospital, a sanitation col-
tension to report exposure to ‘job strain’®.  lection agency and repair facility, a depart-
Among 285 men employed at eight work sites, ment store warchouse and the headquarters
exposure to ‘job strain’ was found to be asso-  for a large insurance company. The methods
ciated with elevated levels of systolic and dias- for the first round of data collection (Time 1)
tolic AmBP at work, at home and during sleep ~ have been reported in detail elsewhere®” ™. In
as well as with increased left ventricular mass  brief, potential subjects received a casual
index”. blood pressure screening by department at

In this article, cross-sectional results at Time their work sites and demographic data were

1 and Time 2 and three related analyses for  collected. For the employees of a department
subjects followed for three years of the job to be eligible for the study, at least 75% had

strain and AmBP relationship using the Time to have participated in the screening.

1 and Time 2 data are reported for 195 men. From the screened sample, individuals were
The first is a replication of the original Time eligible to be selected for the initial case-con-
1 cross-sectional analysis using the Time 2 trol study if they were between 30 and 60 years
cross-sectional data. The ability to replicate  old, were employed more than 30 hours/week,
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were able to read English, had a body mass
index less than 32.5 kg/m? had no second job
of 15 or more hours per week and had been
at their current work site for at least three
years before being approached for this study
and, if applicable, before being diagnosed as
having high blood pressure. Based on the
average of the last two (of three) casual blood
pressure (BP) measurements taken during the
initial work-site screening and repeated several
weeks later, men who met the above eligibility
criteria were divided into two groups: (1)
those who had a diastolic BP (DBP) greater
than 85 mm Hg or who were taking antihy-
pertensive medication for hypertension were
recruited as cases and (2) those with a DBP of
85 mm Hg or less and were not taking anti-
hypertensive medication were eligible to serve
as controls. Approximately three controls
were recruited for every two cases. Individuals
at work sites 2 through 7 whose DBP crossed
over (initial screening DBP > 85 mmHg and
recruitment session DBP <= 85 mmHg, or ini-
tial screening DBP <= 85 mmHg and recruit-
ment session DBP > 85 mmlHg) were not
invited to participate.! Anyone who had a his-
tory of coronary, cerebrovascular, or periph-
eral vascular disease, electrocardiographic
evidence of myocardial infarction, ischemia or
atrial fibrillation, funduscopic changes, evi-
dence of any secondary cause of hypertension,
screening systolic blood pressure greater than
160 mmHg (sites 2-8) or screening diastolic
blood pressure greater than 105 mmHg was
also excluded from the study”- 9.

Of the initial 285 male subjects recruited at
Time 1, 195 subjects who were alive, located
and still employed, completed the Time 2
assessment. A total of 25 Time 1 participants
were ineligible for the Time 2 cross-sectional
and longitudinal analyses for the following
reasons: 3 were deceased, 6 developed cardio-
vascular disease, and 16 were unemployed, dis-
abled or retired (and therefore had no ‘job
strain’ status). These subjects tended to be

'To increase the pool of eligible subjects for the cohort
study at the eighth and last site the following eligibil-
ity criteria were changed: (1) subjects were no longer
recruited in a fixed ratio (2:3) of cases to controls as
at the previous sites; and (2) subjects were only

required to have been at their work site for one year.
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older and have higher blood pressures at Time
1 than eligible subjects at Time 2. The remain-
ing 65 were lost to follow-up: 9 had moved out
of the region or could not be located, 42
refused subsequent participation, and 14
agreed to participate but failed to complete
the protocol. As described below, there were
no significant differences on the Time 1 vari-
ables of interest between those lost to follow-
up and those who completed the Time 2
assessment. All subjects signed an informed
consent statement approved by Cornell Uni-
versity Medical Center’s Institutional Review
Board.

Procedures

At each assessment, subjects wore an AmBP
monitor for 24 hours during a normal work
day, using procedures described previously®.
At Time 1, those currently on antihypertensive
medication (n = 28 of 285) were titrated off
medication and then monitored for three
weeks prior to wearing the AmBP monitor. At
follow-up, twelve subjects in the cohort sample
(n = 195) were currently taking medication;
eight were again titrated off and the remain-
ing four wore the monitor while on medica-
tion. A Spacelabs 5200 device was used for the
first seven work sites at Time 1 and a Space-
labs 90202” was used for the eighth site at
Time 1 and all sites at Time 2.

The monitor was attached at either the sub-
ject’s work site or at the Cornell University
Medical College (CUMC) Hypertension Cen-
ter and calibrated by comparing five successive
systolic and diastolic readings against simul-
taneously determined auscultatory readings
taken by a trained observer with a mercury
column sphygomomanometer; both had to be
within 5 mmHg to be judged acceptable. The
subject was instructed to proceed through
a workday. The monitor was programmed to
take readings every 15 minutes during awake
hours and either hourly or twice per hour dur-
ing anticipated sleep hours. Each time the
monitor inflated and recorded blood pressure
during waking hours the subject was asked to
remain as motionless as possible and then to
record his location, position, activity, and
mood in a diary. The diary information (i.e.,
whether subjects reported being at work,
home or asleep) was used to calculate average

(3)
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Table 1 Descriptive statistics for Cornell Worksite Ambulatory Blood Pressure

cohort sample at Times 1 and

2

THE JOURNAL OF TOKYO MEDICAL UNIVERSITY

Time 1

Time 2

Mean (sd)

Mean (sd)

N = 195! N =195
Age 43.4 (8.2) 46.5 (8.3%)
Education (yrs) 14.4 (2.3) (no change)

Body Mass Index (kg/m?)

95.8 (2.9)

96.1 (8.1)*

24 hour urine sodium

153.0 (65.2)

140.2 (57.6)*

Job physical exertion 1.8 (0.7) 1.7 (0.8)*
Decision Latitude 36.0 (5.9) 36.3 (5.4)
Workload demands 31.9 (6.4) 31.3 (6.0)
Work Ambulatory SBP 130.1 (13.3) 129.9 (11.2)
Work Ambulatory DBP 82.3 (8.3) 82.4 (7.9)

Home Ambulatory SBP

126.2 (18.3)

197.3 (11.4)

Home Ambulatory DBP 78.7 (8.3) 79.3 (8.1)
Sleep Ambulatory SBP 112.0 (12.3) 112.6 (11.8)
Sleep Ambulatory DBP 67.0 (8.2) 66.7 (8.8)
% %
Race/Ethnicity:
Caucasian 84 (no change)
African-American 8 (no change)
Hispanic 7 (no change)
Some college education 70 (no change)
Current smoker 20 18
Regular drinkers 19 21
“Lots of physical effort on the job” 18 16
Type A behavior 42 38
Job strain 21 16%*

'The wave 1 descriptive statistics are for the 195 subjects who also participated

at Time 2.
*Significantly different between Time 1

AmBP for each location category. When fewer
than five readings were obtained at work,
home or sleep, the corresponding average was
treated as missing data. Five readings are con-
sidered minimally sufficient to produce reli-
able estimates of mean work blood pressure'”.
Most averages, except during sleep, are based

and Time 2

Vol.58 No.3

on many more than five readings.

At recruitment, subjects received a routine
medical examination that included a brief his-
tory, a cardiovascular physical examination,
and a review of subjects’ responses to a health
activity questionnaire addressing alcohol
intake, current smoking status, and exercise

(4)
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habits. Height and weight were measured by
a nurse/technician during the physical exam-
ination and/or at the time of an echocardio-
gram and Quetelet’s body mass index (BMI)
was calculated as weight (kg)/height (m)? A
small blood sample was drawn to measure cho-
lesterol, and a 12-lead EKG and an M-mode
echocardiogram were performed according to
standard procedures'’ at the CUMC Hyper-
tension Center.

Subjects completed a questionnaire packet
which included the Job Content Questionnaire
(JCQ) to evaluate ‘job strain’. The JCQ is a 42-
item questionnaire developed by Dr. Robert
Karasek and colleagues, based primarily on
questions drawn from the U.S. Department of
Labor/University of Michigan Quality of
Employment Surveys'®. Two scales were used
to define ‘job strain’—job decision latitude
and psychological job demands. Job decision
latitude, an operationalization of the concept
of “job control” was defined as the sum of two
subscales each given equal weight: 1) skill dis-
cretion, measured by 6 items (keep learning
new things; can develop skills; job requires
skill; task variety; repetitious; job requires cre-
ativity), and 2) decision authority, measured by
3 items (have freedom to make decisions; can
choose how to perform work; have a lot of say
on the job). Psychological job demands was
defined by b items (excessive work; conflicting
demands; insufficient time to do work; work
fast; work hard). All questions were scored on
a Likert scale of 1 to 4, and both decision lat-
itude and psychological job demands were
constructed to have a range of 12 to 48. Scale
reliability in this sample was acceptable for
both decision latitude (Cronbach’s alpha
=.82) and workload demands (Cronbach’s
alpha = .74). Previous research' in a nation-
ally representative working male population
indicated that about 20% of the men have jobs
simultaneously high in demands and low in
decision latitude, a situation labeled as ‘job
strain” or a “high strain job”. We, therefore,
selected cut off points for psychological work-
load and decision latitude so that about 20%
of our heterogeneous study sample would also
be classified as having ‘high strain’ jobs. Jobs
were classified as ‘high strain’ if subjects
scored 37 or below for decision latitude and
32 or above for psychological job demands.
The medians of decision latitude and job

(5)
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demands were 36 and 32, respectively, at base-
line (N = 285). The same criteria were used to
define ‘job strain’ at Time 2. For the cohort
analysis a 4-category composite ‘job strain’
variable was constructed based on subjects’
reported ‘job strain’ status at Time 1 and Time
2. For example, at Time 2, Group 1 (N = 138)
reported no ‘job strain’ at both Time 1 and
Time 2. Those without ‘job strain’ at Time 1
and with ‘job strain’ at Time 2 are Group 2 (N
=17), while those reporting ‘job strain’ at
Time 1 but not at Time 2 are Group 3 (N =
25). Those in Group 4 (N = 15) reported ‘job
strain’ at both Time 1 and Time 2 and are
labeled as having “chronic ‘job strain’” (see
Figure 1).

The same battery of psychosocial question-
naires administered at Time 1 was again
administered at Time 2. The Jenkins Activity
Survey was administered to evaluate Type A
behavior, and subjects were classified as “Type
A’ if they scored above 0. A demographic ques-
tionnaire elicited information on years of edu-
cation, race, and age. Based on responses to
the health activities questionnaire, subjects
were classified either as non-drinkers if they
reported they drink not at all or occasionally,
or as regular alcohol users if they reported a)
consuming alcohol at least 4 times per week,
or b) binge drinking. Subjects were classified
as smokers if they currently smoked. Race
(ethnicity) was classified as African-American,
Hispanic, Caucasian or other. Finally, physical
activity on the job was evaluated by a single
item from the JCQ (‘job requires lots of phys-
ical effort’), scored on a 4-point Likert scale.

There are very few missing data for the sub-

jects included in this analysis. There are no

missing data on ‘job strain’. Those missing
data on an AmBP measure were excluded from
the analyses of that measure. The modal cate-
gory (or mean) was substituted for the small
amount of missing data on the categorical (or
continuous) covariates.

Statistical analyses for Cohort results

To test for selective attrition, the Time 1
distributions (either means and standard devi-
ations or percentages) of ‘job strain’, all
covariates, and the six AmBP measures for the
65 eligible non-participants at Time 2 and the
195 participants at Time 2 were compared
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Cornell Worksite BP Study

Time 1
(baseline)

(n = 40) \
Job N

Strain

Yes (n = 17)
o /7

(n = 155)\

Fig. 1

using t-tests and chi-square tests.

As in the previously published analysis of the
cross-sectional association between ‘job strain’
and Time 1 AmBP?, the replication using
Time 2 data was modeled using multiple lin-
ear regression. Several known or suspected
risk factors (age, BMI, race/ethnic group,
alcohol use, 24-hour urine sodium excretion,
Type A behavior, education level, current
smoking status) and potential confounders of
the hypothesized ‘job strain’/blood pressure
relationship (physical exertion level of the job
and work site) were considered as covariates.
Only those covariates that demonstrated a
moderately consistent effect across time
and/or location (work, home, and sleep) on
cither systolic or diastolic blood pressure were
retained in the final analyses.

To examine the possible impact of changes
in ‘job strain’, we initially repeated the
cross-sectional analysis, replacing the contem-
poraneous ‘job strain’ dichotomy with the
four-category ‘job strain’ change measure, and
report the Time 1 and Time 2 AmBP adjusted
means for each category. For the longitudinal
analysis, a repeated measures regression with
time-varying covariates was used to test for sig-
nificant changes in AmBP as they relate to ‘job
strain’ change. The same covariates that were
controlled for in the cross-sectional analyses
were again controlled, most as time-varying
covariates. This analysis was performed using
the state-of-the-art, maximum-likelihood esti-
mation procedure for unbalanced designs
(PROC MIXED) recently incorporated into
the SAS software'?.

As described above the Cornell Worksite BP
project is an ongoing prospective cohort study

Time 2

(3 years)

Yes (n = 15)
Yes /7

No (n = 138)

Job Strain composite
classification

Group 4
Chronic Job Strain
Group 3
Group 2

Group 1
Reference Group

Job Strain Change Groups

in New York City of employed men and
women, aged 30-60. The first wave of the study
consisted of a nested case-control study design,
which included 262 men from eight worksites
in a wide variety of white-collar and blue-col-
lar jobtitles. Eligible cases (N = 85) had dias-
tolic blood pressure (DBP) above 85 mm Hg
at both screening and recruitment, or were
taking antihypertensive medication, while con-
trols (N = 177) had DBP less than or equal to
85 mm Hg at both screening and recruitment.
Subjects not meeting these BP criteria were
excluded from the Case control analysis.
Other methods were as described above.

Findings:
Case-control study findings:

In the first wave of the study, participants
exposed to job strain (21% of the sample)
were approximately 3 times (OR = 2.7) more
likely to have hypertension (being a case) than
those not exposed, controlling for other pos-
sible risk factors or covariates (e.g., age, race,
education, body mass index (BMI), Type A
behavior, alcohol use, smoking, 24-hour urine
sodium, physical exertion level of the job) as
well as a potential confounder of this associa-
tion (worksite)” ™",

Cross-sectional results (single exposure to
job strain):

Cross-sectional study results at Times 1 and
Time 2
The same sample was analyzed utilizing
mean ambulatory blood pressure as the out-
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come rather than case-control status”. Using
ANCOVA, job strain was associated with an ele-
vation in work systolic blood pressure (SBP) of
7.8 mmHg (p <.001) and in work DBP of 5.0
mmHg (p = .001), after adjusting for the same
risk factors and potential confounders (see
Table 2). This effect persisted to home and
sleep blood pressures. Job strain was also asso-
ciated with an increase in left ventricular mass
index (LVMI) of 9.7 ¢/m? (p = .001)" 7.

The cross-sectional results for job strain and
AmBP at Time 2 were almost identical for
those at Time 1 with job strain associated with
an elevation of work SBP of 6.4 mmHg (p <
.001) and with work DBP of 5.0 mmHg. Com-
pared to Timel when 21% (n =55) of the
sample of 285 men reported job strain, at
Time2 only 16% (n = 31) of the sample of 195
reported job strain.

Results for subjects repeatedly exposed
to job strain (Time 1 and Time 2)

Across all 195 men with complete data at
Time 1 and Time 2, the “chronic strain” group
(yes-yes at Time 1 and Time 2) averaged about
8-11 mmHg SBP and 6-8 mmHg DBP higher
cross-sectionally than the “low strain” group
(no-no at Time 1 and Time 2.). (P-values for
awake BP differences among the 4 groups are
all less than .006—see Table 3). We have
published these results in Psychosomatic
Medicine'”.

Prospective Cohort study results:
Change in AmBP

Time 1/Time 2 Cohort results:

For those who were in the high strain group
at Time 1 and not at Time 2, there was a
decrease in average AmBP at work and at
home of about 5 mmHg systolic pressure (p <
.05 for both locations) and 3 mmHg diastolic
pressure (p < .01 for work, p <.05 for home)
(see figure 2). Although the significance level
of the global F-test for all four subgroups
ranges from .07-.26, the consistency of the
result, across location and for systolic and dias-
tolic pressures, makes it unlikely that this pat-
tern is attributable to chance (a Type I error).
There is little evidence of a change in sleep
AmBP. (Note: nearly one-third of subjects were
missing data for sleep AmBP at Time I and/or

(7)
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Table 2 Difference in AmBP* (mmHg) between job

strain groups’—results of three cross-sectional
analyses
Time 1 AmBP | Time 2 AmBP
Cohort Sample | Cohort Sample
(N =195) (N =195)

Work ambulatory BP

Systolic eSS

Diastolic By (ks
Home ambulatory BP

Systolic 7. TR 6.9k

Diastolic 4. ]%* 4.9k

a. Group means and differences are adjusted for the
effects of age, body mass index, race/ethnicity, current
smoking status and alcohol consumption status, based
on the cross-sectional analysis for the indicated Time
and sample. Systolic BP means are also adjusted for a
curvilinear (quadratic) effect of age.

b. Job strain exposure status assessed at time of AmBP
assessment.

FEp <01, #FEp <001

Time 2.)

With respect to the cumulative exposure
hypothesis, there is no evidence of an increase
in AmBP from Time 1 to Time 2 among those
in the chronic strain group. Our prediction
that those in this group would exhibit a larger
increase than those not having ‘job strain’ at
both assessments is not supported (all p >
.15).

Discussion:
Job strain and AmBP

The present cross-sectional and longitudinal
cohort study findings confirm and extend our
previously reported results for men®. With the
second wave of data, we again find cross-sec-
tionally that those in high strain jobs have sub-
stantially higher systolic AmBP at work, home
and during sleep, and higher diastolic AmBP
at work and home compared to those not
exposed to job strain. The magnitude and
direction of the effects are very similar to
those reported previously” for Time 1 partic-

?A third wave has added over 100 women to the sam-
ple and will provide sufficient numbers of women to
test hypotheses for possible replication of the results

seen in men.
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Table 3 Adjusted® mean ambulatory blood pressures (mm Hg) at Time 1 and Time 2, by job strain change group and

-location
Job Strain (Time 1, Time 2)
Signif of
No - No No - Yes Yes- No Yes - Yes F-lest
(n =138) (n=17) (n = 25) (n = 15)

Work ambulatory BP
Systolic, Time 1 (n = 194) 128.3 130.0 133.6 140.7 .0017
Systolic, Time 2 (n = 195) 128.5 131.5 130.2 139.6 .0015
Diastolic, Time 1 (n = 194) 81.1 82.5 84.8 88.8 .0008
Diastolic, Time 2 (n = 195) 81.3 83.2 82.8 90.4 .0002

Home ambulatory BP
Systolic, Time 1 (n = 187) 124.2 128.9 130.2 135.7 .0007
Systolic, Time 2 (n = 181) 125.7 128.7 127.3 136.8 .0016
Diastolic, Time 1 (n = 187) 77.6 80.2 81.0 83.4 .0060
Diastolic, Time 2 (n = 181) 78.3 80.7 79.1 85.6 .0062

Sleep ambulatory BP
Systolic, Time 1 (n = 157) 110.6 111.0 115.1 121.4 L0152
Systolic, Time 2 (n = 153) 111.4 112.1 112.9 122.2 L0336
Diastolic, Time 1 (n = 157) 66.5 67.6 67.9 70.4 3784
Diastolic, Time 2 (n = 153) 65.9 66.4 68.1 72.1 1054

a. All means are adjusted for age, body mass index, race/ethnicity, current smoking status and alcohol consumption

status, based on the cross-sectional analysis for that Time. Systolic BP means are also adjusted for a curvilinear (qua-

dratic) effect of age.

Cornell Worksite BP Study

Time 1

(baseline)

Time 2

(3 years)

Change in
SAmBP (mmHg)

Change in
DAmBP (mmHg)

Yes (n
.

\ No (n

/ Yes (n

N

:(:(/) < 0]), :;::;:(p " 05)
(controlling for change in BMI &

Yes

Job
Strain

No

No (n = 138)

baseline 24-hour urinary sodium

=15) -1.3 +0.6

= 95) —5.3% —3 9

=17 +1.0 0.0
~1.0 -0.9

Fig. 2 Three Year Change in Mean Work Systolic & Diastolic Ambulatory BP

ipants. This ability to replicate results from
one period to the next constitutes important
additional evidence of an association between
‘job strain’ and AmBP'Y. The scientific
significance of the findings from the cross-
sectional replication is enhanced by the fact
that there was a greater than 50% turnover
rate in those individuals classified as having
‘job strain’.

Those in high strain jobs at both Time 1 and

(8)

Time 2, the ‘chronic job strain’ group, have
much higher work and home AmBP (11-12
mmHg SAmBP and 6-9 mmHg DAmBP), than
those not exposed to high strain at either
assessment'”. These group differences, more
than one standard deviation in magnitude, are
large by any standard'”. By way of comparison,
they are more than twice the difference
between blacks and whites, and larger than the
estimated effect of aging 25 years or gaining
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50 pounds in weight. Although the chronic

strain group is relatively small in size (8% of

the sample), it identifies a subset of employed
men who are substantially more likely to be
hypertensive than the general population.
The longitudinal analysis provides mixed
support for the relationship of ‘job strain’ to
changes in AmBP at work and home. We
entered this analysis with two hypotheses. The
‘cumulative exposure hypothesis’ predicted
that those in the chronic high strain group
would experience an increase in AmBP during
the follow-up period, after controlling for
aging and changes in weight. While this group
already had substantially elevated AmBP at
entry into the study, their blood pressure did
not increase further during the subsequent
three years. We suspect that this group had
more consistent and chronic exposure to job
strain before entry into the study, compared
to those in the other three groups, and that
this accounts for much of the elevation in their

blood pressure. (A study of the early stages of

people’s careers would be helpful in elucidat-
ing how those in chronic high strain jobs come
to have elevated AmBP.) However, the present
data do not permit us to test this empirically,
and therefore we cannot rule out alternative
possibilities such as 1) a third factor that influ-
ences both blood pressure and job strain, 2)
the sell selection of those with high blood
pressure into high strain jobs, or 3) a report-
ing bias, among those with high blood pres-
sure, pertaining to psychological job demands
and decision latitude. While theoretically plau-
sible, none of these alternative explanations
scems likely to us.

A second major hypothesis—the ‘parallel
changes hypothesis’—predicted that changes
in ‘job strain’ would be associated with paral-
lel changes in AmBP. This hypothesis was sup-
ported in one direction, but not the other.
Those subjects with ‘job strain’ at Time 2 but
not at Time 1 did not exhibit the predicted
increase in AmBP, though their blood pres-
sures were a little higher at both times than
the group that was not exposed to ‘job strain’
at either assessment. However, those with ‘job
strain’ at Time 1 but not at Time 2 had a sig-
nificant decrease in ABP at work and home
after controlling for other risk factors. More-
over the fall in work AmBP in the group
exposed at Time 1 and not at Time 2 is largest
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(—11.3 mmHg systolic AmBP and —5.8 mmHg
diastolic AmBP) among those subjects who
entered the study as cases (i.e., subjects with
clevated casual blood pressures at recruitment,
N =10). This finding suggests that the
removal of ‘job strain’, especially for those
with elevated blood pressure, can result in a
substantial reduction in AmBP.

Two unexpected and interesting findings
about job strain in our study are worth noting.
First, is the observation that job characteristics
(both demands and control) vary with time for
a majority of the subjects in the study. A num-
ber of reasons exist for this finding:

Individual’s change jobs

Individual’s jobs change

Individuals” perceptions of their jobs change

with time

Second, we find that employees reporting
‘job strain’ are not any more likely to report
increased anxiety or other psychological symp-
tomatology than those in non-strain jobs. This
suggests the need for caution in interpreting
reports of “stress” among working people,
since the absence of such reports will not nec-
essarily indicate that they are free of risk for
‘job strain’ and increased cardiovascular dis-
ease.

These results point up the importance of
repeated measures of exposure in trying to
assess the impact of job strain (or any chronic
stressor) on physiological processes over time.
Job strain is not like a demographic variable,
which can be ascertained at baseline and
assumed to be constant throughout the follow-
up period. The evidence suggests that expo-
sure/non exposure has strong and fairly
immediate (within 1 year) effects on blood
pressure. Thus failure to take into account
changes in exposure over time will result in
substantial misclassification error which will
lead to serious underestimates of effects.

Taken together our findings support the
following conclusions:

1. Job strain, age and BMI are the only vari-
ables in our study significantly related to
AmBP both cross-sectionally and prospec-
tively.

2. Job strain is a strong risk factor for hyper-
tension in our study.

3. Job strain is associated with a generalized
and persistent arousal beyond the imme-

(9)
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diate work situation.

Decreases in job strain over time are
related to significant decreases in awake
AmBP.

. There does not appear to be a consistent

interaction between age and job strain, or
between alcohol and job strain. A signif-
icant interaction was observed for each of
these pair of variables at Time 1 but not
at Time 2.

. Repeated exposure to job strain is asso-

ciated with markedly higher AmBP’s rel-
ative to those without any exposure or
those reporting exposure to job strain at
only one point in time.
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