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Job design risk factors for hypertension and heart disease have often
been assessed by the Job Content Questionnaire (JCQ). Job characteristics
are typically assessed only once, however, which can result in misclas-
sification and bias results toward the null. Newer approaches, which
assess job characteristics over a working life, are hampered by the need
to ask numerous questions about each job, increasing survey length and
potentially reducing response rates. Participants in the Work Site Blood
Pressure Study, a prospective study of psychosocial factors and ambu-
latory blood pressure, completed the JCQ about their current jobs. At later
dates, 213 employed men, a subset of the original cohort, retrospectively
completed the Work History Questionnaire (WHQ), a short version of
the JCQ, for each past job. The WHQ exhibited moderate validity for
assessing past job characteristics, a weak association with systolic blood
pressure, and expected patterns of change over time. Thus, it may be a
valuable tool for measuring the health effects of historical job charac-
teristics, which often change over time. (J Occup Environ Med. 2002;
44:1037–1047)

J ob strain, defined as the combination
of high psychological job demands
and low job decision latitude or low
job control, has been shown to be a
risk factor for cardiovascular disease
(CVD), and for blood pressure (BP)
elevation, when BP is measured with
an ambulatory (portable) monitor.1–3

Many studies likely underestimate
the effect of job strain since, in most
studies, however, job strain was
measured at only one point in
time.2,3 It is hypothesized that
chronic biological arousal due to sus-
tained job strain contributes to the
development of essential hyperten-
sion.4 Use of current exposure as a
surrogate for lifetime exposure is
inaccurate, in part, since people often
gain skills with time and age, may be
promoted, may select out of “high
strain” jobs, or their job characteris-
tics may change even within the
same job title. Many participants
with a lengthy history of job strain
might thus be currently classified as
having no job strain because of re-
cent promotions or other job
changes. Use of inaccurate measures
of job strain exposure can result in
nondifferential misclassification and
bias results toward the null hypothe-
sis.

Measurement of job characteris-
tics over the course of a person’s
work life would reduce misclassifi-
cation and allow us to test hypothe-
ses about the temporal association
between job strain and BP elevation.
What is the effect of duration of
exposure on job strain? Are induc-
tion periods long or short? After
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removal of exposure, does BP return
to baseline (“recovery”) or is the
process of elevation irreversible? If
reductions are possible, how quickly
do they occur?

There have been no intervention
studies to date of job strain and BP,
however, recent findings from the
Work Site Blood Pressure Study
(WSBPS) in New York City provide
some indication of the effect of cu-
mulative exposure as well as induc-
tion/recovery periods. Relative to
men without job strain at either the
first (Time 1) or second (Time 2)
rounds of data collection, those with
exposure at both Time 1 and Time 2,
that is, “chronic exposure,” had sub-
stantially higher systolic (11–12 mm
Hg) and diastolic (6–9 mm Hg) am-
bulatory blood pressure (AmBP), an
effect also much greater than the
cross-sectional effects at Time 1 or
Time 2 (6–7 mm Hg systolic and 2
to 5 mm Hg diastolic).5 The two
groups whose exposure changed
over the 3-year follow-up period had
intermediate levels of AmBP on both
occasions.5

In contrast, prospective analyses
do not provide evidence for the ef-
fect of cumulative exposure, ie, no
significant or substantial change in
AmBP in the chronic exposure group
(n � 15) over 3 years. A possible
explanation for the null results may

be inferred from this group’s high
level of BP at entry into the study. If
this group had been chronically ex-
posed to job strain with resulting
high BP levels at entry into our
study, then additional job strain ex-
posure may lead to little or no addi-
tional increase in AmBP, that is, a
“saturation” effect.5

Therefore, to explain these con-
flicting findings, and to examine the
effect of cumulative exposure to job
strain on BP, we developed a Work
History Questionnaire (WHQ) and
administered it to participants in the
WSBPS. Here, we report on the re-
liability and validity of the WHQ.

Methods
Participants in the WSBPS, a pro-

spective study of psychosocial fac-
tors and AmBP, completed the Job
Content Questionnaire (JCQ) about
their current jobs.6 At later dates, a
subset of the original cohort retro-
spectively completed the shorter
WHQ for their current job and all
past jobs. The retrospective WHQ
results are compared to the prospec-
tively assessed JCQ results.

Sample
The WSBPS enrolled 472 initially

healthy full-time employees from a
wide variety of white-collar and
blue-collar job titles in New York

City.5,7–9 Data are currently avail-
able for participants recruited during
the first, second and third rounds of
data collection (Table 1), from 10
New York City work sites, each
employing at least 150 persons.

Sample selection procedures are
described in detail elsewhere.7,8

Briefly, after an initial casual BP
screening of 3228 men at eight work
sites, participants were eligible to be
selected for the initial case-control
study (before funding became avail-
able for the cohort study) if they
were between 30 and 60 years old,
were employed �30 hours/week,
were able to read English, had a body
mass index (BMI) (kg/m2) �32.5,
had no second job of 15 or more
hours per week and had been at their
current worksite for at least 3 years
before being approached for this
study and, if applicable, before being
diagnosed as having high BP. Eligi-
ble cases were defined as partici-
pants with a mean casual diastolic
BP (DBP) �85 mm Hg at both initial
screening and recruitment or who
were taking medication for hyperten-
sion. Those with a DBP �85 mm Hg
on both occasions and not taking
antihypertensive medication were el-
igible to serve as controls. Individu-
als at work sites 2 through 7 whose
DBP crossed over (screening DBP
�85 mm Hg and recruitment session
DBP �85 mm Hg, or screening DBP
�85 mm Hg and recruitment session
DBP �85 mm Hg) were not invited
to participate in the case-control
study.7

Because the WSBPS was designed
to assess predictors of BP in healthy
adults, potential participants were
excluded if they had a history of
coronary, cerebrovascular, or periph-
eral vascular disease, electrocardio-
graphic evidence of myocardial in-
farction, ischemia or atrial
fibrillation, funduscopic changes, ev-
idence of any secondary cause of
hypertension, screening systolic BP
(SBP) � 160 mm Hg or screening
DBP � 105 mm Hg. From the
screened sample, 1640 men were
found to be eligible for the study,

TABLE 1
Numbers of eligible subjects entering the WSBPS in New York City and
participation in the work history sub-study

Time at entry

Work site blood pressure study

Year at entry Men Women

Time 1 1985–1988 283 25
Time 2 1988–1991 7 54
Time 3 1991–1995 6 97
TOTAL 296 176

Work history sub-study (1991–1995)

Eligible subjects participating at Time 3 222 161
Work History sub-study subjects with complete

data (1991–1995)

Time 1 1985–1988 201 20
Time 2 1988–1991 6 44
Time 3 1991–1995 6 93
Eligible subjects with complete data 213 157
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165 cases and 1475 controls. At-
tempts were made to recruit all cases
and a random sample of controls
(n � 297). Some changes in the
eligibility criteria were implemented
at the eighth site.5,8

Few eligible screened men refused
participation and, after excluding
crossovers, 88 cases and 174 controls
were enrolled in the case-control
study. After the addition of 21
“crossovers,” 283 male participants
were eligible for cross-sectional
analyses of BP at Time 1. An addi-
tional 7 men were recruited at Time
2 and 6 men at Time 3 (Table 1).

Ambulatory Monitoring and
Medical Examination

At each round of data collection,
participants wore an ambulatory BP
monitor for 24 hours during a normal
workday.7 The monitor was pro-
grammed to take readings at 15
minute intervals during the day, and
30 to 60 minute intervals during the
participant’s normal hours of sleep.
Each time the monitor inflated and
recorded BP during waking hours,
the participant was asked to remain
as motionless as possible and then to
record his or her activity, location,
position, and mood in a diary. The
diary information (ie, whether partic-
ipants reported being at work, home,
or sleep) was used to calculate aver-
age AmBPs for each location cate-
gory. When fewer than five readings
were obtained at work, at home or
during sleep, the corresponding av-
erage was treated as missing data.
Most averages, except during sleep,
are based on many more than five
readings.

Participants also received a routine
medical examination, which in-
cluded a full history, a physical ex-
amination, a 24-hour urine collection
for electrolyte excretion, assessment
of alcohol intake, current smoking
history, and exercise habits. Height
and weight were determined at the
physical examination and BMI was
calculated according to the formu-
la—weight(kg)/height(m).2

Psychosocial Questionnaire
At each round of data collection,

participants also completed a ques-
tionnaire packet, which included the
JCQ to evaluate job strain, the Jen-
kins Activity Survey and a demo-
graphic questionnaire.

The JCQ is a widely used well-
validated 49-item instrument based,
in part, on questions drawn from the
U.S. Quality of Employment Sur-
veys (QES).1,6,10 All JCQ items were
scored on a Likert scale of 1 to 4.
Value labels are “strongly agree,”
“agree,” “disagree,” “strongly dis-
agree.” The following JCQ job char-
acteristics scales were utilized:

Job decision latitude (range 12–
48), was the sum of two equally
weighted subscales: (1) skill utiliza-
tion, measured by six items (keep
learning new things; can develop
skills; job requires skill; task variety;
repetitious (reverse scored); job re-
quires creativity); and (2) decision
authority, measured by three items
(have freedom to make decisions;
can choose how to perform work;
have a lot of say on the job). Internal
consistency reliability (Cronbach’s
alpha) was 0.83 and 3-year test-retest
reliability was r � 0.64.

Psychological job demands (range
12–48) was defined by five items
(excessive work; conflicting de-
mands; insufficient time to do work;
work fast; work hard). Internal con-
sistency reliability was 0.74 for job
demands, and 3-year test-retest reli-
ability was r � 0.64.

Workplace social support (range
8–32) was the sum of 2 equal sub-
scales: (1) coworker support, mea-
sured by four items (competent in
doing their jobs; take a personal in-
terest in me; friendly; helpful in get-
ting job done); (2) supervisor sup-
port, measured by four items
(concerned about the welfare of
those under him; pays attention to
what I am saying; helpful in getting
job done; concerned about the wel-
fare of those under him or her).
Internal consistency reliability was
0.87 for supervisor support and 0.70

for coworker support. The 3-year
test-retest reliability was only r �
0.39 for social support, however.

Job-related physical exertion was
measured by a single JCQ item (job
requires lots of physical effort).
Three-year test-retest reliability was
r � 0.67.

In addition, the following non-
JCQ measures were also analyzed:

Demographic items included sex,
race/ethnicity (White, Black, His-
panic and other), age (in years), ed-
ucation (in years), and job title.

The 52-item Jenkins Activity Sur-
vey (JAS)11 was administered to
evaluate type A behavior, and partic-
ipants were classified as ‘type A’ if
they scored above 0. The 3-year
test-retest reliability was 0.70 (kap-
pa).

Alcohol and smoking behavior was
assessed by questionnaire at the time
of the medical examination, with the
responses reviewed by a nurse. Fol-
lowing the widely used survey of Ca-
halan et al,12 alcohol consumption was
based on two questions, representing
frequency and quantity. Regular drink-
ing was defined as binge drinking or
drinking �4 to 6 days/week. Three-
year test-retest reliability was 0.40 (phi
coefficient). Current smoking was
based on one question (“do you smoke
cigarettes,” yes/no) and was treated as
a dichotomous measure. Three-year
test-retest reliability was 0.66 (kappa).

Construction of Variable for Job
Strain Exposure at Entry Into
Cohort Study

The interaction between job de-
mands and job decision latitude,
which defines job strain, was mod-
eled using the previously reported
job strain “quadrant” term.1,7,8 This
is computed by dichotomizing de-
mands and latitude at their respective
sample medians for males. The di-
chotomous job strain variable was
defined as job decision latitude �37
as well as job demands �32. Despite
the relative stability of both continu-
ous subscales, job strain is quite
unstable over 3 years (kappa � .27).
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Development of the Work
History Questionnaire (WHQ)

To assess past job strain exposure,
the first author developed a struc-
tured interview and questionnaire,
the WHQ, which began by asking
participants to list all previous full-
time job titles that they have held,
their employers, and the calendar
years they held those positions. The
interviewer then reviewed the list
and questioned the participant about
any inconsistent information or years
not covered. It was felt that asking all
22 JCQ items for job demands, job
decision latitude and social support
for each past job would have been
too time consuming. Thus, the par-
ticipant then answered a set of six
questions about each of the past jobs
that he or she had held.

The set of six questions included
two questions each on job demands,
on decision latitude and on social
support adapted from the JCQ. These
six questions were chosen from the
JCQ based on three criteria: content
validity, criterion-related (predictive)
validity, and construct validity. First,
items chosen (in parentheses) clearly
coincided in meaning with the origi-
nal scale: job demands (work very
hard, an excessive amount of work);
job decision authority (a lot of say
about what happened on the job);
skill utilization (a high level of skill);
supervisor support (a helpful super-
visor); and coworker support (help-
ful coworkers). Second, demands
and latitude items were chosen
which correlated significantly with
Time 1 systolic and diastolic blood
pressure when a continuous (de-
mands divided by latitude) job strain
variable was utilized in correlations.
Third, demands and latitude items
were chosen which correlated highly
with their original scale.

Work History Sample. Participants
were recruited during the third round
of WSBPS data collection (Time 3,
1991 to 1995). All Time 3 partici-
pants agreed to complete the WHQ,
which included 210 eligible men ini-
tially enrolled in the cohort study at

Time 1, 6 men enrolled at Time 2,
and 6 men enrolled at Time 3 (Table
1). Due to errors in administration at
the beginning of the work history
sub-study, the WHQs of 9 men were
incomplete and thus not useable.
Therefore, there were 213 men with
complete data available for the sub-
study, 201 initially enrolled at Time
1, 6 enrolled at Time 2, and 6 en-
rolled at Time 3. The 213 men re-
ported a total of 1040 past jobs, an
average of 4.9 past jobs per man.

Work History Reliability. For the
213 men with complete data, internal
consistency of the three two-item
scales for all past jobs was high for
job demands (Cronbach’s � � 0.81)
but only borderline for job decision
latitude (� � 0.62) and workplace
social support (� � 0.62). To in-
crease the reliability of the job deci-
sion latitude scale, two items were
added after the first 94 men had
completed the WHQ (based on the
item selection criteria described
above): “the freedom to decide how
you do your work” was added to the
decision authority subscale; “the
chance to be creative” was added to
the skill utilization subscale. Among
the 119 men who answered all four
latitude items, scale reliability in-
creased to � � 0.84. An additional
26 men were later re-interviewed
with the expanded 8-item WHQ re-
garding the job they held at entry
into the cohort study, to increase the
sample size for assessing the validity
of the WHQ. Therefore, 145 men
had complete 4-item decision lati-
tude scale data on the job they held at
entry.

Construction of Job Strain Vari-
able from WHQ scales. For each
year of work life before entry into
the WSBPS (43 years maximum), as
well as for the job held at entry into
the study, a job strain variable was
constructed by dichotomizing job de-
mands and job decision latitude at
their respective medians. Thus, job
strain was defined as decision lati-
tude �6 (“disagree” with at least 1 of
2 decision latitude items; 44% prev-
alence for all jobs) and job demands

�5 (“agree” with at least 1 of 2 job
demands items; 52% prevalence for
all jobs), resulting in a 19% preva-
lence of job strain for all jobs. For
the job held at entry into the study,
because the prevalence of latitude
�6 had declined to 23%, however,
the prevalence of job strain based on
these cutpoints was only 9%. There-
fore, for the purpose of validity test-
ing, an additional version of the job
strain variable was constructed,
based on job demands �4 (77%
prevalence for all jobs; 75% for the
job held at entry into the study),
resulting in a 15% prevalence of job
strain for the job held at entry.

In addition, for men completing
the four-item latitude scale, an addi-
tional two versions of the job strain
variable were defined as job de-
mands �5 or job demands �4 and
decision latitude �12 (“disagree”
with at least 1 of 4 decision latitude
items). Finally, high demands, low
decision latitude, and low social sup-
port measures were constructed for
each past year of work life, based on
the following cutpoints: demands
�5, latitude �6, and support �6.

Work History Validity. First, con-
current validity was assessed by
comparing (by correlation) the retro-
spective WHQ assessment of the job
demands, decision latitude and social
support in the job held by partici-
pants at entry into the study with the
respective full JCQ scale completed
by the participant at entry into the
study. The Time 1 JCQ had been
completed by most male participants
between 1985 to 1988, approxi-
mately 6 years before they com-
pleted the WHQ. In addition, dichot-
omized versions of WHQ job
demands, job decision latitude and
workplace social support scales were
compared (using the kappa statistic)
to the respective dichotomized JCQ
scales.

Second, the predictive validity of
the WHQ measures of the job char-
acteristics held by study participants
at entry into the study were assessed
by constructing dichotomous WHQ
job strain measures as described ear-
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lier. Linear regression analysis was
used to determine the association
between WHQ job strain measures
and AmBP at entry into the study,
controlling for age (years), education
(years), race/ethnicity (White vs.
other), BMI, current smoking status
(yes/no), regular alcohol consump-
tion (yes/no), and worksite. Analyses
of systolic AmBP also control for a
quadratic term of age.

Other potential confounders had
near zero associations with AmBP
[type A behavior (r � 0.00 to 0.06),
job physical exertion (r � 0.00 to
0.02), and 24-hour urine sodium ex-
cretion (r � �0.01 to 0.04)], and
thus these variables were not in-
cluded as covariates.

Third, construct validity was ex-
amined in three ways:

(1) By comparing the pattern of in-
tercorrelations of the WHQ scales to
the pattern observed for the JCQ
scales, that is, significant positive
correlations between decision lati-
tude and job demands, and decision
latitude and social support, but not
between job demands and social sup-
port.
(2) By examining the pattern of
change of job characteristics over
the course of participants’ work
lives. The mean level of job de-
mands, decision latitude and social
support for each past year of expo-
sure (a maximum of 43 past years)
was plotted over time. In a national
survey of 2010 men conducted by
the University of Michigan in the
early 1970s,13 age was positively
associated with job demands (quan-
titative workload, r � 0.26) and job
decision latitude (job complexity,
r � 0.17; underutilization of skills,
r � �0.27). Thus, we expect to
observe an increase in decision lati-
tude and job demands, and a decline
in job strain over the course of par-
ticipants’ work lives. The observa-
tion of such expected patterns would
indicate that participants’ retrospec-
tive assessment of the characteristics
of their past jobs was based, at least
in part, on a valid recollection.

In addition, the pattern of change
of job characteristics over time will
be stratified by level of education
dichotomized at the median (�14
years vs. �14 years.). Based on the
positive association between job de-
cision latitude and education, we ex-
pect to observe a greater history of
low decision latitude among men
with lower levels of education.
(3) By computing the internal con-
sistency reliability of WHQ scales
for each past job by the progression
of jobs held by participants (first job
through eighth job). If jobs earlier in
participants’ careers have poorer re-
liability than later jobs, this would
provide evidence that poor or biased
recall is affecting reporting of past
job characteristics, thus limiting the
validity of the WHQ.

Finally, to assess whether current
exposure to job strain is a good or a
poor proxy for past history of expo-
sure, levels of agreement (by the
kappa statistic) between current job
strain and past job strain will be
determined. Assuming that historical
exposure information is valid, poor
agreement would provide evidence
for the utility of collecting historical
information.

Missing Data
There are very few missing data

for the participants included in this
analysis. There are no missing data
on Time 1 job strain or education.
Those missing data on an AmBP
measure or WHQ scale were ex-
cluded from the analyses of that
measure. The modal category (or
mean) was substituted for the few
pieces of missing data on the cate-
gorical (or continuous) covariates.

Results
At entry into the study, the sample

of 213 men with complete work his-
tory data averaged 43.1 year of age
(range 30–60), 14.7 years of educa-
tion (range 8–18), 22.6 years of em-
ployment (range 6–43), and 81.2%
were White.

Concurrent Validity
Participants’ retrospective assess-

ment, using the WHQ, of their job
demands and decision latitude at en-
try into the study, was moderately
correlated (r � 0.33–0.57, P � 0.01)
with the respective full JCQ scales
and items they completed at entry
into the study (Table 2). However,
participants’ retrospective assess-
ment of workplace social support
was more weakly correlated (r �
0.22–0.37, P � 0.01) with the JCQ
social support scales and items.

Similarly, when demands and lat-
itude were dichotomized, moderate
agreement was observed between the
WHQ and JCQ measures of these
variables for the job held at entry
into the study, with kappas ranging
from 0.23–0.41 (P � 0.001) (Table
3). In addition, consistent with Table
2, the WHQ and JCQ measures of
dichotomized social support were
significantly but more weakly asso-
ciated with each other (kappa � .16,
P � 0.01). In contrast, when the
dichotomous measures were com-
bined to form a job strain variable,
there was little agreement between
job strain based on the full JCQ
scales and job strain based on the
WHQ scales for the job held by
participants at entry into the study
(Table 3).

Predictive Validity
Measures of job strain at entry into

the study constructed from the
shorter WHQ scales were weakly
(and not significantly) associated
with work and home systolic AmBP,
with associations as high as 3.4 mm
Hg (Table 4). This value is lower
than the “gold standard” for this
association (as measured by the full
JCQ scales) for the 213 men in this
study: 5.7 to 5.9 mm Hg work and
home systolic AmBP (P � 0.01).
However, job strain measures con-
structed from the WHQ were not
associated with diastolic AmBP. In
fact, those associations were primar-
ily inverse.
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Construct Validity
The WHQ decision latitude scales

for past jobs were positively and
significantly correlated with both job
demands and with workplace social
support, similar to the magnitude of

association between these variables
using the full JCQ scales at entry into
the cohort study (Table 5). The
WHQ social support scale was not
correlated with the job demands
scale, however, also similar to the

null association between these vari-
ables using the full JCQ scales.

Also as expected,13 we observed a
decrease in job strain and low decision
latitude over the course of participants’
work lives (Fig. 1, Appendix A).

TABLE 2
Concurrent validity: Pearson correlations between the retrospective assessment of job characteristics by the Work History
Questionnaire of the job held by subjects at entry into the cohort study and corresponding scales and items from the Job
Content Questionnaire at entry into the cohort study, 213 male employees from 9 work sites in New York City, aged 30 to
60

Job Content Questionnaire
(JCO) N

No. of
items

Work History Questionnaire
(WHQ)

No. of
items Pearson correlations*

(213) (145)

Job demands scale 5 Job demands scale 2 .51
Work very hard 1 Work very hard 1 .46
Excessive work 1 Excessive work 1 .33
Work hard � excessive 2 Job demands scale 2 .50

Decision latitude scale 9 Decision latitude scale 2 .46
A lot of say 1 A lot of say 1 .46
High level of skill 1 High level of skill 1 .39
Say � skill 2 Decision latitude scale 2 .44
Freedom to decide 1 Freedom to decide 1 .43
Creative 1 Creative 1 .42
Say � skill � freedom � creative 4 Decision latitude scale 4 .54

Decision latitude scale 9 Decision latitude scale 4 .57
Social support scale 8 Social support scale 2 .35
Supervisor support scale 4 Helpful supervisor 1 .22
Coworker support scale 4 Helpful coworker 1 .37

Helpful supervisor 1 Helpful supervisor 1 .22
Helpful coworker 1 Helpful coworker 1 .26
Helpful supervisor � coworker 2 Social support scale 2 .33

* Correlations for 2-item WHQ demands, latitude and support scales based on all 213 men in the study. Four-item latitude scales (and
additional items) at entry into the study available only for 145 men.

Note: Most retrospective assessments (WHQ) of jobs held at entry into the study were conducted six years after entry. All correlations are
significant at P � 0.01.

TABLE 3
Concurrent validity: Measures of agreement (kappa) between the retrospective assessment of job characteristics by the
WHQ at entry into the study and corresponding scales from the Job Content Questionnaire at entry into the study, 213
male employees from nine work sites in New York City, aged 30 to 60

Job Content
Questionnaire N prevalence Work History Questionnaire prevalence kappa*

(213) (145)

Job demands � 32 .46 Job demands � 4 .75 .27***
Job demands � 5 .52 .41***

Decision latitude � 37 .54 Decision latitude � 6 .23 .23***
Decision latitude � 12 .33 .38***

Social support � 23.5 .51 Social support � 6 .25 .16**
Job strain: Job strain:

demands � 32 demands � 4 � latitude � 6 .15 .00
� latitude � 37 .23 demands � 5 � latitude � 6 .09 �.01

demands � 4 � latitude � 12 .23 .13
demands � 5 � latitude � 12 .14 .10

* Kappa for 2-item WHQ demands, latitude and support scales based on all 213 men in the study. Four-item latitude scales at entry into the
study available only for 145 men.

** P � .01; *** P � .001.
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(Some fluctuation in the trend for job
strain was observed during the period
of �20 years in the past, however, this
portion of the trend line is based on
data from �55 men.) However, there
was no clear pattern of change in job
demands. In addition, as expected,
men with lower levels of education
reported a greater prevalence of low
decision latitude. In addition, jobs

early in participants’ careers displayed
only a slightly lower internal consis-
tency reliability than later jobs (Ap-
pendix B). Thus, there is only very
weak evidence for the hypothesis that
poor or biased memory is differentially
affecting reporting of distant past jobs.

Finally, job strain at entry into the
cohort study was slightly but not, in
most tests, significantly associated

with higher levels of past job strain
exposure (Appendix C). Assuming
that the WHQ is a valid measure of
past job strain, this provides evi-
dence for the utility of the WHQ.

Discussion
Evidence is provided that the

WHQ is a valid tool for assessing the
nature of past job characteristics.
Retrospective assessment of job de-
mands and job decision latitude us-
ing scales with a limited number of
items has a moderate correlation
with longer JCQ scales when assess-
ing the same job. A measure of job
strain constructed from the WHQ
had an elevated (although not signif-
icant) cross-sectional association
with systolic AmBP. The WHQ
scales display the expected patterns
of intercorrelation and change over
time. Choice of cut point for job
demands or choice of decision lati-
tude scale (two-item vs. four-item)
made little difference in the overall
pattern of results. Despite the poten-
tial bias introduced by poor or selec-
tive memory, these findings suggest
that participants’ retrospective as-
sessments of their past jobs were
based, at least in part, on a valid
recollection. By providing data on
past job strain exposure that is not
captured by current assessment of
job strain, the WHQ may be a valu-
able tool for reducing exposure mis-
classification caused by assuming
that current exposure is a good proxy
for past exposure. Therefore, the
WHQ can help assess the effect of a
changing historical exposure on cur-
rent BP and other stress-related
health outcomes.

On the other hand, the WHQ is a
poor predictor of diastolic AmBP,
and dichotomous job strain variables
constructed from WHQ scales are
not in close agreement with the job
strain measure constructed from the
JCQ when assessing the same job.
There are undoubtedly inherent lim-
its to the validity of retrospective
assessment of job characteristics rel-
ative to assessment of the current
work situation. In addition, the reli-

TABLE 4
Predictive validity: Association between ambulatory blood pressure and
measures of job strain based on the Work History and Job Content
Questionnaires at entry into the study, adjusted for age, race/ethnicity,
education, body mass index, alcohol use, smoking and work site, 213 male
employees from nine work sites in New York City, aged 30 to 60

Work History Questionnaire
Job strain
prevalence

Ambulatory blood pressure (mm Hg)

Work Home

diastolic systolic diastolic systolic
N (213) (213) (199) (199)

demands � 4 � latitude � 6 .15 �0.2 2.1 �0.4 1.7
demands � 5 � latitude � 6 .09 �0.5 3.4 �1.0 2.9
N (145) (145) (137) (137)
demands � 4 � latitude � 12 .23 �0.2 2.8 0.3 3.1
demands � 5 � latitude � 12 .14 �3.6# �1.6 �2.6 2.0
Job Content Questionnaire
N (213) (213) (199) (199)
demands � 32 � latitude � 37 .23 4.6*** 5.7*** 4.0** 5.9**
N (145) (145) (137) (137)
demands � 32 � latitude � 37 .22 4.9*** 5.2* 4.9** 5.2*

# P � .10, * P � .05, ** P � .01, *** P � .001.
Note: Analyses of systolic blood pressure also control for a quadratic term for age.

Regression analysis for 2-item WHQ demands and latitude scales based on all 213 men in the
study. Four-item latitude scales at entry into the study available only for 145 men.

TABLE 5
Construct validity: Pearson correlations between Work History Questionnaire
scales assessing past jobs and corresponding correlations between Job Content
Questionnaire scales at entry into the cohort study, 213 male employees from
nine work sites in New York City, aged 30 to 60

Scales being correlated:

Work History Questionnaire
Job Content

Questionnaire*

All prior jobs Job at entry Job at entry

N r p N r p N r p

Demands, latitude (2-item) 1039 .34 �.001 213 .33 �.001 213 .28 �.001
(4-item) 594 .24 �.001 145 .26 .002

Support, latitude (2-item) 1027 .31 �.001 211 .38 �.001 209 .23 .001
(4-item) 587 .39 �.001 143 .43 �.001

Demands, support 1026 �.00 ns 211 .00 ns 209 �.06 ns

ns � p � 0.10
Note: The WHQ scale correlations are based on all past jobs held by the 213 male

employees from the cohort study participating in the work history sub-study and having
complete data.

* Job Content Questionnaire scales contain 5 items for job demands, 9 items for job
decision latitude and 8 items for social support.
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ability of the two-item social support
measure is low and further items
need to be added. Thus, a WHQ with
high reliability will most likely need
to contain 10 items, that is, 2 de-
mands, 4 decision latitude and 4
social support items. Because 22
core JCQ items are needed to mea-
sure these constructs, the WHQ may
remain an improvement in efficiency
in situations where time and ques-
tionnaire space is limited, such as
assessing all past jobs.

Validity of Retrospective Work
Histories

Previous research suggests that
self-reported retrospective job title
histories have validity, ie, high levels
of agreement with government,
union and company records.14–16 A
self-administered occupational
health history questionnaire showed
high agreement with in-depth clini-
cal interviews.17 However, only one
study (in Stockholm) has assessed
the validity of retrospective psycho-
social job characteristics data. Self-
reported job demands and latitude on
a job in 1969 to 70 showed only fair
agreement with retrospective assess-
ments of the same job 24 years later
(kappas � 0.24 – 0.35), however,
there was little evidence of differen-

tial misclassification. Associations
between job characteristics and mus-
culoskeletal symptoms were similar
whether original or retrospective
data was used.18

Validity of the Job Content
Questionnaire

WHQ validity was primarily as-
sessed by comparing it to Karasek’s
JCQ,6 widely used in studies of job
characteristics and CVD.2,3,19 The
JCQ, in contrast to some job stress
questionnaires, does not ask about
perceptions of stress, rather about
objective job characteristics. Several
studies which used expert ratings
find high correlations (r � 0.6) with
self-report measures of job decision
latitude.20–22 National U.S. surveys
have shown high proportions of be-
tween occupation variance in self-
reported job decision latitude and
valid patterns of response, for exam-
ple, much higher self-reported lati-
tude for managers as compared to
assembly-line workers.23

The potential remains for self-
reported exposure to overestimate
associations, particularly for psycho-
logical job demands, however, an
inherently more subjective measure
than decision latitude. Participants
entering the study at Time 1 or 2 and

completing the WHQ at Time 3 were
aware of earlier AmBP levels. There
is little evidence that hypertensives
exaggerated their job demands, how-
ever. Job demands were not associ-
ated with case-control status, nor
with Time 1 mean DBP, only with
work SBP. Only the combination of
job demands and low decision lati-
tude, ie, job strain, was associated
with case-control status and DBP as
well as SBP.7,9

Comparison of Self-Reported
Measures of Historical Exposure
to Job Exposure Matrices

In a nested case-control study of a
national sample of Swedish men,
Johnson et al used a job exposure
matrix based on national surveys to
create lifetime histories of job char-
acteristics for each occupational title.
These histories were then assigned to
study participants based on their self-
reported occupational history.21,24

Workers with low work control had
an adjusted relative risk of 1.83 (95%
CI 1.19–2.82) for CVD mortality.25

Such matrices have the advan-
tage of a “relative lack of suscep-
tibility to criticisms pertaining to
self reports of job characteristics
and the ability to use them in stud-
ies that contain information on in-
dividuals’ occupations, but not on
their detailed work characteris-
tics.”26 However, use of such sys-
tems is limited by their availability
and by the “loss of within-occupa-
tion variability in work character-
istics,” especially for job demands,
which has much more within occu-
pation variance than job decision
latitude.23,26 Other disadvantages
include a “lack of precision of oc-
cupation means for small occupa-
tions, and the questionable general-
izability of the occupation scores to
subpopulations and other time pe-
riods.”26 The current method has
the advantage of assessing varia-
tion on the level of the individual
for jobs that study subjects actually
held.

Fig. 1 Proportion of men facing Job Strain in prior jobs (Work Site Blood Pressure Study).
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Conclusions
The measurement of work charac-

teristics is a complex process. Often,
due to time constraints, researchers
may use a small number of questions
to measure the current psychosocial
work environment. It should be ac-
knowledged that this “shortcut” can
reduce associations with outcome not
only due to reduced reliability but also
due to limited construct validity—the
relevant occupational stressors may
simply not be assessed in enough de-
tail. Even sophisticated instruments
such as the JCQ or the Effort-Reward
Imbalance questionnaire27 are crude
tools relative to assessment of other
CVD risk factors, for example, body
mass index, which can measured with
great precision. Without thorough use

of the psychosocial instruments avail-
able to us,19 we bias our analyses
toward underestimating the true effect
of job stressors.

It is also important to obtain an
adequate number of measurements
over time. We observe a remarkable
increase in predictive power in the
WSBPS simply by adding a second
assessment of job strain 3 years after
the first assessment.5 This may be due
to increased reliability and/or better
approximating a measure of chronic
exposure. In addition, given that many
study subjects have an extensive em-
ployment history, retrospective assess-
ment of job characteristics, using the
methods described in this paper,
should increase the validity of our
exposure measures and permit a less

biased estimation of the association
between job strain and health out-
comes. In future analyses, we will
utilize WHQ data to assess associa-
tions between duration of exposure to
job strain and AmBP, as well as induc-
tion and recovery periods for the effect
of job strain, among men and women.
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APPENDIX A
Construct validity: Proportion of past exposure to job strain by progression of jobs, 213 male employees from 9 work sites
in New York City, aged 30 to 60

N

Job strain (%)*

N

Job strain (%)†

Work history
Job number

demands > 4
latitude < 6

demands > 5
latitude < 6

demands > 4
latitude < 12

demands > 5
latitude < 12

1st 213 .50 .31 119 .55 .34
2nd 210 .39 .25 117 .48 .36
3rd 193 .24 .16 109 .30 .18
4th 160 .24 .15 91 .31 .16
5th 114 .18 .13 61 .20 .11
6th 73 .12 .07 39 .18 .13
7th 46 .17 .13 21 .29 .19
8th 22 .09 .05 8 .25 .13

* Job strain computed from the 2-item retrospective WHQ decision latitude scale based on all 213 men in the study.
† Job strain computed from the 4-item retrospective WHQ decision latitude scale based on the 119 men who completed the 4-item scale

for all past jobs.

APPENDIX B
Construct validity: Internal consistency reliability (Cronbach’s alpha) of scales measuring past exposure to job
characteristics by progression of jobs, 213 male employees from 9 work sites in New York City, aged 30 to 60

N

two-item four-item

Work history
Job number Job demands

job decision
latitude N

job decision
latitude

1st 213 .81 .52 119 .73
2nd 210 .79 .51 117 .77
3rd 193 .79 .62 109 .85
4th 160 .75 .41 91 .83
5th 114 .84 .55 61 .83
6th 73 .86 .51 39 .82
7th 46 .82 .52 21 .81
8th 22 .91 .74 8 .94

JOEM • Volume 44, Number 11, November 2002 1045



References
1. Karasek R, Theorell T. Healthy Work:

Stress, Productivity, and the Reconstruc-
tion of Working Life. New York: Basic
Books; 1990.

2. Schnall PL, Landsbergis PA, Baker D.
Job strain and cardiovascular disease.
Ann Rev Pub Health. 1994;15:381–411.

3. Belkic K, Landsbergis PA, Schnall P,
Baker D, Theorell T, Siegrist J, et al.
Psychosocial factors: review of the em-
pirical data among men. In: Schnall P,
Belkic K, Landsbergis PA, Baker De,
editors. The Workplace and Cardiovas-
cular Disease. Occupational Medicine:
State of the Art Reviews. Philadelphia,
PA: Hanley and Belfus; 2000; p. 24–46.

4. Schwartz J, Belkic K, Schnall P, Picker-
ing T. Mechanisms leading to hyperten-
sion and CV morbidity. Occupational
Medicine: State of the Art Reviews 2000;
151:121–132a.

5. Schnall PL, Landsbergis PA, Schwartz J,
Warren K, Pickering TG. A longitudinal
study of job strain and ambulatory blood
pressure: results from a three-year fol-
low-up. Psychosomat Med. 1998;60:697–
706.

6. Karasek RA, Gordon G, Pietrokovsky C,
et al. Job Content Instrument: Question-
naire and User’s Guide. Los Angeles/
Lowell, MA: University of Southern Cal-
ifornia/University of Massachusetts,
Lowell; 1985.

7. Schnall PL, Pieper C, Schwartz JE, et
al. The relationship between ‘job
strain, ’ workplace diastolic blood pres-
sure, and left ventricular mass index.
Results of a case-control study [pub-
lished erratum appears in JAMA 1992
Mar 4;267(9):1209]. JAMA. 1990;
26314:1929 –35.

8. Schnall PL, Schwartz JE, Landsbergis
PA, Warren K, Pickering TG. Relation
between job strain, alcohol, and ambula-
tory blood pressure. Hypertension. 1992;
19:488–494.

9. Landsbergis PA, Schnall PL, Warren K,
Pickering TG, Schwartz JE. Association
between ambulatory blood pressure and
alternative formulations of job strain.
Scand J Work, Environ Health. 1994;
205:349–63.

10. Karasek R, Brisson C, Kawakami N,
Houtman I, Bongers P, Amick B. The job
content questionnaire (JCQ): an instru-
ment for internationally comparative as-
sessments of psychosocial job character-
istics. J Occup Health Psychol. 1998;34:
322–355.

11. Jenkins CD, Rosenman RH, Zyzanski SJ.
Prediction of clinical coronary heart dis-
ease by a test for the coronary-prone
behavior pattern. N Engl J Med. 1974;
290:1271–1275.

12. Cahalan D, Cisin IH, Crossley HM.
American Drinking Practices: A National
Survey of Drinking Behavior and Atti-

tudes. New Brunswick, NJ: Center for
Alcohol Studies; 1969.

13. Caplan RD, Cobb S, French JRP Jr, Van
Harrison R, Pinneau Jr SR. Job Demands
and Worker Health (Publication No. 75-
168). Cincinnati: National Institute for
Occupational Safety and Health; 1975.

14. Baumgarten M, Siemiatycki J, Gibbs
GW. Validity of work histories obtained
by interview for epidemiologic purposes.
Am J Epidemiol. 1983;118:583–591.

15. Brisson C, Vezina M, Bernard PM, Gin-
gras S. Validity of occupational histories
obtained by interview with female work-
ers. Am J Indust Med. 1991;19:523–530.

16. Bourbonnais R, Meyer F, Theriault G.
Validity of self-reported work history.
Brit J Indust Med. 1988;45:29–32.

17. Lewis RJ, Friedlander BR, Bhojani FA,
Schorr WP, Salatich PG, Lawhorn EG.
Reliability and validity of an occupa-
tional health history questionnaire. J Oc-
cup Environ Med. 2002;441:39–47.

18. Koster M, Alfredsson L, Michelsen H,
Vingard E, Kilbom A. Retrospective ver-
sus original information on physical and
psychosocial exposure at work. Scand J
Work, Environ Health. 1999;25(5):410–
414.

19. Landsbergis PA, Theorell T. Measure-
ment of psychosocial workplace expo-
sure variables. Occup Med: State of the
Art Rev. 2000;151:163–188.

20. Karasek R, Baker D, Marxer F, Ahlbom

APPENDIX C
Association between current job strain and past exposure to job strain, 213 male employees from nine work sites in New
York City, aged 30 to 60

Measure of past
strain exposure

Current
Job Strain

Cutpoints for past job strain measure

N
demands > 4
latitude < 6

demands > 5
latitude < 6 N

demands > 4
latitude < 12

demands > 5
latitude < 12

yrs of past strain1 Yes 49 7.12 4.90 26 9.54 6.35
No 164 6.37 4.05 93 8.08 4.99

% of work life1 Yes 49 33.9% 22.9% 26 50.3% 31.4%
No 164 28.4% 18.8% 93 37.1%* 24.1%

Measures of agreement between dichotomous current job strain and dichotomous past job strain:

Measure of past
job strain exposure N

demands > 4
latitude < 6

demands > 5
latitude < 6

N

demands > 4
latitude < 12

demands > 5
latitude < 12

Kappa Kappa Kappa Kappa

strain 1 year ago2 213 �.01 �.02 119 .10 .14
strain 5 years ago 213 .13† .08 119 .20† .09
strain 10 years ago 202 .06 .10 114 .15* .16*
strain 15 years ago 159 .06 .02 89 .10 .06
strain 20 years ago 126 .11 .11 66 .11 .04
strain 25 years ago 89 .03 .09 48 �.10 �.02

* P � 0.10, † P � 0.05
1 Mean number of years and proportion of work life facing job strain by category of current job strain compared by t-test. None of the

comparisons were significant at P � 0.05.
2 Dichotomous job strain measure for a specific past year compared to current job strain by the kappa statistic.
Note: Job strain computed from the 2-item retrospective WHQ decision latitude scale based on all 213 men in the study. Job strain

computed from the 4-item retrospective WHQ decision latitude scale based on the 119 men who completed the 4-item scale for all past jobs.

1046 Work History Validity • Landsbergis et al



A, Theorell T. Job decision latitude, job
demands, and cardiovascular disease: a
prospective study of Swedish men. Am J
Public Health. 1981;717:694–705.

21. Johnson JV, Stewart WF. Measuring
work organization exposure over the life
course with a job-exposure matrix. Scand
J Work Environ Health. 1993;19:21–28.

22. Hasselhorn H, Hammar N, Alfredsson L,
Westerholm P, Theorell T, WOLF Study
Group. Differences in the impact of self-
rated and externally-rated job strain on risk
factors for coronary heart disease. In: Work
Stress and Health: Organization of work in

a global economy; 1998 March 11–13.
Baltimore, MD: APA/NIOSH; 1998.

23. Schwartz JE, Pieper C, Karasek RA. A
procedure for linking psychosocial job
characteristic data to health surveys.
Am J Public Health. 1988;788:904 –
909.

24. Johnson JV, Hall EM, Stewart W, Fred-
lund P, Theorell T. Combined exposure
to adverse work organization factors
and cardiovascular disease: towards a
life-course perspective. In: Fechter L,
editor. Proceedings of the Fourth Inter-
national Conference on the Combined

Effects of Environmental Factors. Bal-
timore: Johns Hopkins University;
1991. p. 117–121.

25. Johnson JV, Stewart W, Hall EM, Fred-
lund P, Theorell T. Long-term psychoso-
cial work environment and cardiovascu-
lar mortality among Swedish men. Am J
Public Health. 1996;863:324–331.

26. Schwartz JE. Imputation of job charac-
teristics scores. Occup. Med: State-of-
the-Art Rev. 2000;151:172–175.

27. Siegrist J, Peter R. Measuring effort-reward
imbalance at work: guidelines. Dusseldorf:
University of Dusseldorf; 1996.

JOEM • Volume 44, Number 11, November 2002 1047


