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Job strain in relation to ambulatory blood pressure, heart rate, and heart
rate variability among female nurses
by Harriëtte Riese, PhD,1 Lorenz JP Van Doornen, PhD,2 Irene LD Houtman, PhD,3 Eco JC De Geus, PhD 1

Riese H, Van Doornen LJP, Houtman ILD, De Geus EJC. Job strain in relation to ambulatory blood pressure,
heart rate, and heart rate variability among female nurses. Scand J Work Environ Health 2004;30(6):477–485.

Objective This study examined the effects of exposure to job strain on independent predictors of cardiovascular
disease (ambulatory blood pressure, heart rate, and heart rate variability).
Methods The participants comprised a homogeneous group of 159 healthy female nurses [mean age 35.9 (SD
8.5) years]. The choice of this population minimized variance attributable to gender, socioeconomic status, and
work characteristics. Job demands, decision latitude, and social support were measured with the Karasek job
content questionnaire, which was administered twice with an average interval of 12.2 months. The nurses’
scores for job demands and decision latitude on both occasions were used to define their job-strain category.
Ambulatory blood pressure, heart rate, and heart rate variability were assessed on a workday and a day of leisure.
Results No effect on the ambulatory levels of blood pressure, heart rate, or heart rate variability was found for
job strain by itself or in interaction with social support. In addition, job strain was not associated with differences
in short-term or long-term physiological recovery during sleep after a workday or a day of leisure. High job
demand was associated with higher systolic blood pressure at work and with higher diastolic blood pressure at
work, but the latter association was found only when decision latitude was concurrently high, rather than low.
Conclusions High job strain among young female nurses is not associated with an unfavorable ambulatory
cardiovascular profile. The robust effect of job strain on male health appears to be less apparent for women.

Key terms risk factor, cardiovascular; decision latitude; job demand; real life; support, social; women; work
stress.

High job strain is associated with an increased risk of
cardiovascular disease (CVD) (1–3), and a lack of social support at work further increases this risk (4–6) for
both men and women. The association is usually studied in populations of (predominantly) men. In this study
we examined the effects of exposure to job strain (7) and
social support on three potential mediators between these
psychological stressors and three CVD variables (ambulatory blood pressure, heart rate, and heart rate variability) in a group of female nurses. These three cardiovascular variables are independent predictors of CVD (8–10),
and their prolonged ambulatory recording in real-life settings increases their predictive power for disease end
points (11). Several, but not all, job-strain or social support studies have shown an association with ambulatory
blood pressure or heart rate among men, both cross-sectionally and prospectively (12–18). Findings for women,
1
2
3

however, are more sparse and currently inconclusive (19,
20).
Various studies have shown that reduced heart rate
variability is associated with a progression of focal coronary atherosclerosis (21) and cardiovascular morbidity and mortality (9, 22–24). With the use of the effort–
reward imbalance scale (25), ambulatory heart rate variability has been shown to be associated with the work
stress of men (26). To our knowledge, the association
between job strain and ambulatory heart rate variability
has been studied only once in a mixed (N=113 men,
N=22 women) population of shift workers (27). An elevated percentage of spectral power in the low-frequency band (0.04–0.15 Hz) in high-strain jobs was reported, but no difference was found in spectral power between the groups in the high-frequency band or a heart
rate variability measure in the time domain.
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Our present study was carried out with a study population of healthy female nurses with a relatively homogeneous set of worktasks. This approach contrasts
that of most previous studies, which have recruited participants from very different occupations (28, 29). Using a single occupational group, however, minimizes
variance attributable to latent disease, gender, socioeconomic status, and work characteristics. In spite of the
homogeneity of the work setting, a large variation in job
strain has been shown to exist among Dutch nurses (30).
Clearly, these differences in job strain indicate subjectively experienced job demands and decision latitude
rather than objective job characteristics. Because all prevailing psychosomatic theories emphasize the importance of subjective appraisal as the main source of
pathophysiological stress reactivity (31, 32), we expected subjective job strain to affect CVD risk significantly.
Blood pressure, heart rate, and the root-meansquared successive differences (RMSSD) between two
R-peak intervals, a reliable time-domain measure of
heart rate variability (33), were assessed with ambulatory monitoring on both a workday and a day of leisure.
Although ambulatory recording has better ecological
validity, the lack of experimental control over participants’ posture and physical activity can be a major
source of confounding. Posture and physical activity are
known to explain the largest part of the variance in ambulatory heart rate and blood pressure (34), and they
may not be randomly distributed between nurses high
and low in job strain. Previous studies reporting on the
relation between psychosocial factors and ambulatory
blood pressure mostly failed to take posture and physical activity into account (28, 29, 35, 36), and this failure may have compromised their assessment of jobstrain effects. In our study, therefore, we analyzed ambulatory data after careful stratification by posture and
activity.
To make sure that we dealt with stable individual
differences in job strain, we had the participants fill out
the job-strain questionnaire twice over a period of a
year, for a comparable prolonged cross-sectional design,
as previously described by Schnall et al (16). On each
occasion, we tested whether the participants were in the
high job-strain quadrant (yes–no). This procedure led
to four job-strain groups (no–no; yes–no; no–yes; yes–
yes) that were hypothesized to have increasingly unfavorable cardiovascular risk profiles. Across ambulatory measurements with comparable posture or activity,
the yes–yes group would have higher heart rate and
blood pressure, and lower RMSSD levels than women
in the other groups. Low social support was expected
to increase subjective strain even further and to interact
with job strain to produce even more unfavorable ambulatory profiles. Since it has been suggested that low
control over the work process or high job demands can
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increase disease risk in isolation (2, 37), we also tested
for an association of job demands and decision latitude
with ambulatory risk factors.

Study population and methods
Study population
The sample of nurses has been described extensively
elsewhere (38, 39). Briefly, 1068 nurses received a job
content questionnaire to characterize job strain at time
1. Of the 662 respondents (response rate 62%), 107 were
men, and 224 of the female nurses did not accept the
invitation to participate in the current study. Therefore,
331 female nurses were eligible for participation (response rate 60%). The female nonvolunteers did not differ from the volunteers with respect to job demands,
skill discretion, decision authority, social support, physical load at work, age, marital status, number of hours
employed per week, duration of employment in current
position, or number of years involved in shiftwork (39).
Of the 331 volunteers, 172 were excluded from the final sample because they were employed <24 hours a
week (N=76), were not educated or employed as a registered nurse (N=32), were not working in morning
shifts (N=9), could not be contacted (N=11), were pregnant, lactating or on maternity leave (N=13), changed
jobs (N=17), were on sick leave, suffered from chronic
disease or received medical treatment for cardiac disease, hypertension, hyperlipidemia or depression (N=7),
or had experienced a major life event in the past 3
months (eg, divorce or disease or death of a parent,
spouse or child) (N=7). A final total of 159 nurses with
comparable job descriptions were included in the study.
Their average age was 35.9 (SD 8.5) years, and their
mean employment duration in their current position was
7.4 (SD 8.1) years. The Vrije Universiteit Medical Ethics Committee approved the study. Written informed
consent was obtained from all the participants.

Procedure
At an average interval of 12.2 months after the first
mailing, the participants were contacted again and
scheduled for an ambulatory recording. Prior to their
participation, all the nurses filled out questionnaires,
including the job content questionnaire, for a second
time (time 2) and attended a brief general (health) interview to provide information on personality, mood, educational level, demographics, years employed in the current position and shiftwork, use of oral contraceptives,
phase in menstrual cycle, smoking behavior, and alcohol
and coffee consumption. Waist and hip circumferences
were measured for the calculation of the waist-to-hip
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ratio. The nurses wore the ambulatory monitoring devices for 24 hours on a workday and a day of leisure.
The measurements were scheduled for a workweek that
had three morning shifts (0730–1615) that had been
preceded by at least 2 days of leisure. The workday measurement took place on the third morning shift. Before
starting their normal work routines, the nurses came to
a temporarily established research laboratory at their
workplace. The ambulatory devices were fitted and their
operation (attachment and detachment) was explained.
Ambulatory measurements were continued until the next
morning, when the nurses returned the monitors. For the
measurement on the day of leisure, the nurses took the
device home and attached the monitor themselves on the
second of two successive days of leisure.

Psychological assessment
Job strain and social support. The nurses completed a
shortened Dutch version of the job content questionnaire
originating from the Dutch Monitor on Stress and Physical Load (40). The subscale for job demands was assessed with five dichotomous items. Skill discretion
(five dichotomous items) and decision authority (seven
dichotomous items) were combined in the subscale of
decision latitude. The time between the first (time 1) and
second (time 2) administration averaged 12.2 (range
8–15) months. Scores on the two subscales were acquired by simply computing sum scores (no=0,
yes=1). Median values were computed for both subscales, and they were found to be identical for time
1 and time 2.
At each time point, a two-category variable was calculated for job strain. Nurses scoring above the median
on the subscale for job demands (score >3) were assigned to the group with high job demands, whereas
nurses scoring below the median on the subscale for
decision latitude (scores <10) comprised the group with
low decision latitude. Nurses scoring above the median
for job demands and below the median for decision latitude were assigned to the group with high job strain
(yes). All other nurses were assigned to the no-strain
group (no). As depicted in figure 1, based on the nurses’ job-strain status at time 1 and time 2, a four-category “composite job-strain variable” was calculated as
Time 1
(baseline)

Time 2
(1 year)

previously described by Schnall et al (16). The scale reliability was acceptable for both job demands (Cronbach’s alpha 0.75 for time 1 and 0.68 for time 2) and
decision latitude (Cronbach’s alpha 0.60 for time 1 and
0.64 for time 2). The 1-year test-retest correlations were
0.44 (P<0.001) for job demands and 0.54 (P<0.001) for
decision latitude. Social support was assessed at time 2
only by seven dichotomous items, referring to both coworker support and supervisory support according to
Houtman et al (40). The scale reliability for social support was adequate (Cronbach alpha of 0.77). The means
and standard deviations for job demands, decision latitude, and social support for the four groups (yes–yes,
yes–no, etc) are given in table 1. Smoking, alcohol use,
oral contraceptive use, phase in menstrual cycle, and
physical characteristics like waist-to-hip ratio did not
differ between the job-strain groups. In addition, the total employment duration and the number of years involved in shiftwork were comparable for all four groups.

Psychological well-being. Subjective physical load at
work was assessed by 11 dichotomous items taken from
the Dutch Monitor on Stress and Physical Load, which
focuses on awkward postures and repetitive physical
load (40). Depression was assessed with the CES-D
(Center for Epidemiological Studies–Depression) questionnaire (41). Anxiety was assessed with the trait scale
of the Spielberger State–Trait Anxiety Inventory (STAI)
(42). Burnout was determined using the Utrecht Burnout Scale (UBOS) (43). Mood was assessed in the
evening, close to bedtime, with a shortened version of
the Profile of Mood States (POMS) (44). The POMS
subscales for depression–dejection, fatigue–inertia, anger–hostility, and tension–anxiety items were summed
to yield a negative mood index. The sum of the vigor–
activity and friendliness subscales were used to form an
index for positive mood.

Ambulatory cardiovascular assessment
Ambulatory cardiac measures were obtained with the
VU-AMS device (version 4.6, TD-FPP, Vrije Universiteit, Amsterdam). The reliability and validity of the
VU-AMS device have been described elsewhere (45).
In brief, from the R-peak time-series an average value

Composite classification
job strain

Yes (N=17) Yes-yes group

Job
strain

Yes
(N=41)

No
(N=118)

Yes (N=22) No-yes group
No (N=24)

Yes-no group

No (N=96)

No-no group

Figure 1. Cumulative exposure to job strain
defined as a composite job-strain classification based on nurses’ reported job-strain status at time 1 and time 2, according to Schnall
et al (16).
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Table 1. Means and standard deviations for job demands, decision latitude, and social support for the four different job-strain groups
separately.
Job strain
No–no (N=96)

Yes–no (N=24)

No–yes (N=22)

Yes–yes (N=17)

Total (N=159)

Mean

SD

Mean

SD

Mean

SD

Mean

SD

Mean

SD

2.2
2.3

1.4
1.4

4.5
2.8

0.5
1.3

2.5
4.3

1.2
0.5

4.6
4.7

0.5
0.5

2.8
2.9

1.6
1.5

10.2
9.8

1.6
1.9

7.9
9.3

1.1
1.6

9.1
7.8

1.4
1.2

7.8
7.2

2.0
1.9

9.4
9.2

1.9
2.0

5.8

1.6

5.2

2.1

4.9

1.8

5.7

1.6

5.6

1.8

Job demands
Time 1
Time 2
Decision latitude
Time 1
Time 2
Social support
Time 2

for the interbeat interval (IBI) and the RMSSD between
two peak intervals was obtained online from a 3-lead
electrocardiograph for each 30 seconds. The graphs plotting the 30-second averages of the IBI data against the
RMSSD data were inspected visually for every participant. Irregularities were checked, and one participant
was excluded from the final analyses as a result. In cardiology, RMSSD is one of the methods recommended
for measuring heart rate variability (46), and it is very
easy to obtain from ambulatory recordings of different
time lengths.
Ambulatory systolic (SBP) and diastolic (DBP)
blood pressure were recorded at regular intervals of 30
minutes by means of a Spacelabs 90207 device (SpaceLabs Medical, Redmond, USA). The ambulatory blood
pressure device was removed before the participant went
to sleep at night. The VU-AMS device was removed
when the participant woke-up in the morning.
The VU-AMS device gave an auditory tone every
30 (±10) minutes during waking hours to prompt participants to fill out the diary. [See Riese et al (47) for
an example of this procedure.] The nurses were instructed to write down the time, activities, bodily postures,
and physical load in chronological order. The device
also contained an accelerometer sensitive to changes in
vertical acceleration. With the use of an interactive
graphic program, this motility signal confirmed the information about type of (changes in) posture and activity from the diary. Stationary periods (same posture,
same activity) were coded for posture, activity, day, and
time of day. The mean values for heart rate and RMSSD
for these coded fragments were calculated by the program and stored simultaneously with start and end time
and the duration of the period. Each blood pressure value from the Spacelabs device was coded analog to the
VU-AMS data. Criteria given in earlier recommendations were used for excluding erroneous blood pressure
readings and outliers (48). Missing data were handled
by imputing the value of the same person in the same
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activity category on the other registration day. Since
nursing is a physically active job and posture and activities are substantially correlated (49), we aggregated the
ambulatory data over coded activity periods before testing for possible group differences. Ambulatory measures for each of the 24-hour sessions were assigned to
the following four physical-activity categories (50): (i)
lying (during night time sleep), (ii) sitting activities (eg,
desk work, watching television), (iii) light physical activities (eg, walking, light jobs at work or at home), and
(iv) medium–heavy physical activities (eg, pushing a
bed containing a patient, carrying heavy groceries).
On the average, the number of valid blood pressure
readings during the workday and the day of leisure was
28.4 (SD 8.6, range 7–49) and 24.8 (SD 8.3, range 8–
51), respectively. These numbers did not differ between
the four job-strain categories on either the workday
[F(3,150)=0.02, P=0.99] or the day of leisure
[F(3,150)=0.17, P=0.92]. Altogether 14.0% of the total
readings for ambulatory heart rate and RMSSD had to
be discarded due to ambiguous diary entries (13%) or
loose electrode contact (1%). The amount of missing
data did not differ between the job-strain groups for either the workday [F(3,153)=1.05, P=0.37] or the day of
leisure [F(3,153)=1.30, P=0.28]. The medium–heavy activity category, however, was badly filled, particularly
on the day of leisure and, therefore, removed from further analyses.

Statistical analysis
Analyses of variance were performed with a general linear modeling (GLM) procedure in SPSS11.0 (SPSS Inc,
Chicago, IL, USA) to test for differences in psychological well-being at time 2 as a function of the job-strain
categories (no–no, yes–no, no–yes, yes–yes). Social support, as assessed at time 2, was entered as a covariate.
To test the association between ambulatory cardiovascular risk measures and job strain, bivariate GLM
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was performed for the ambulatory “cardiac” (IBI and
RMSSD), and “blood pressure” (DBP and SBP) clusters separately. A repeated-measurement design was
used with the job-strain categories (no–no, yes–no, no–
yes, yes–yes), measurement day (workday, day of leisure), and the category for posture–physical activity (sitting only, mild physical activity, and, for IBI and
RMSSD, also night-time sleep). Social support at time
2, age, oral contraceptive use, and waist-to-hip ratio
were entered as covariates. A full model with all of the
main and interaction terms was initially specified. Subsequently, nonsignificant interactions were removed in
a step-down procedure that ended when all the remaining effects were part of a significant interaction or only
the main effects were left (51).
To test the association between the ambulatory cardiovascular risk measure and job demands or decision
latitude in isolation, multiple stepwise regression analyses were performed using the continuous scores of the
questionnaires taken at time 2 only. Job demands and
decision latitude assessed at time 2, and their interaction term (job strain), social support, and job strain
by social support were entered as possible predictors
for IBI, RMSSD, SBP, and DBP levels in the three categories for posture–physical activity on each of the two
ambulatory measurement days.

Results
Job strain
Psychological well-being. Systematic group differences
emerged with regard to the questionnaires pertaining to
psychological well-being as assessed at time 2. The
nurses reporting high job strain at time 2 were, compared with the “no-strain” nurses, more depressed
[F(3,155)=3.6, P=0.02], anxious [F(3,155)=2.9,
P=0.04], burned-out according to all three subscales
[F(3,155)=4.1, P=0.008 for emotional exhaustion,
F(1,155)=5.9, P=0.001 for depersonalization, and
F(1,155)=3.0, P=0.03 for personal accomplishment] and
reported, on the average, more negative mood on both
monitoring days [F(3,155)=3.6, P=0.02].
The nurses in the yes–yes group experienced a significantly higher subjective physical load at work
[F(3,155)=6.7, P<0.001]. This result was not paralleled
by the finding of the objective physical-activity
measure as obtained from the combined diary and vertical accelerometer data. A comparison of the time spent
in different activities between the four job-strain categories on the workday showed that the groups did not
differ in time spent lying (during sleep) [F(3,134)=0.61,
P=0.61], sitting [(F(3,153)=0.52, P=0.67], or doing light
physical activities [F(3,153)=1.38, P=0.25].

Ambulatory measurements. Figure 2 shows the cardiovascular profile for the four job-strain groups across
three physical-activity categories on the workday and
day of leisure. The decrease in IBI and RMSSD with
increasing physical activity (from sleeping to sitting to
light physical activity) was stronger for the workday
than for the day of leisure [multivariate F(4,146)=7.9,
P<0.001; univariate IBI and RMSSD P<0.001 and
P=0.031, respectively]. As expected blood pressure was
higher on the workday than on the day of leisure [multivariate F(2,147)=24.1, P<0.001; univariate SBP and
DBP P<0.001 and P<0.001, respectively] and higher
during physical activity than during sitting [multivariate F(2,147)=65.6, P<0.001; univariate SBP and DBP
P<0.001 and P<0.001, respectively] . Job strain by itself did not yield any effects on IBI, RMSSD, SBP, or
DBP. In addition, no differences were observed in shortterm or long-term recovery during sleep after a workday or day of leisure.

Job demands and decision latitude
In the multiple regression (stepwise) analyses on the
continuous scores current job demands, decision latitude, and their interaction terms did not explain the IBI,
RMSSD, SBP or DBP levels in a systematic way for a
workday or day of leisure. Social support at time 2 also
failed to produce the expected effects. The interaction
between decision latitude and job demands did affect
the DBP level during sitting during the workday
(β=0.19, P=0.02), but the highest DBP values were
found for nurses reporting a combination of high job
demands and high decision latitude, and this finding
countered the theoretical expectation. Only a single effect was in the expected direction, that of high job demands predicting higher SBP during sitting during the
workday (β=0.17, P=0.04).
In summary, effects of job strain were found with
respect to the psychological variables, but there was no
effect of job strain, either by itself or in interaction with
social support, on the ambulatory levels of IBI, RMSSD,
SBP, or DBP. Job demands and decision latitude at the
time of the ambulatory monitoring also failed to show
the expected associations with an unfavorable ambulatory cardiovascular risk profile.

Discussion
Job strain, assessed as low decision latitude in combination with high job demands of at least 1-year
duration, was found to be associated with the impaired
psychological well-being of female nurses. This result corresponds well with findings from comparable studies on
Scand J Work Environ Health 2004, vol 30, no 6
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Figure 2. Mean interbeat intervals, root-mean-squared successive differences (RMSSD), and systolic and diastolic blood pressure (BP) during
sitting, light physical activities, and sleep on the workday and the day of leisure, according to the different job-strain categories, given separately.
(vertical bars = standard errors of the mean)

female workers (52, 53). In spite of the association with
low psychological well-being, no evidence was found
for detrimental effects of job strain on ambulatory risk
factors for CVD, either by itself or in interaction with
social support. An important asset of this study was that
the results were not confounded by “trivial” differences in physical activity during the monitoring. We made
sure to compare participants only within categories of
activity of similar posture and comparable physical load
and did not find group differences in the time spent in
various activities.
The null findings for job strain in relation to heart
rate and blood pressure are at odds with the significant
effects of job strain, or other formulations of high work
stress, on blood pressure and heart rate, as repeatedly
found in male or mixed gender samples. [See, for example, Schnall et al (15, 16) and Van Egeren (54).] Furthermore, adverse effects of chronic job strain or low
support at work on ambulatory blood pressure (28, 35,
55, 56) or heart rate (18) have also been found in all the
female samples. For instance, in a homogenous group
of female nurses (N=56), Theorell et al (56) found that
job strain was associated with elevated ambulatory
blood-pressure levels during workhours on a normal
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workday. However, this effect was not shown in a larger sample of nurses (N=138), who were measured four
times for 24 hours (57), and some other studies on women have also failed to detect effects of job strain on ambulatory blood pressure (12, 19, 57, 58) or heart rate (57).
A comparison of the studies with positive versus null
findings suggests that most of the significant job-strain
effects on blood pressure were obtained among women
in heterogeneous or mainly white-collar occupations. In
a homogeneous worksetting, differences in job strain are
due to subjectively experienced job demands and decision latitude, rather than to objective job characteristics.
This situation was illustrated in our study by the fact
that the high subjective physical workload of the nurses
with high job strain was not confirmed by the actual time
spent in the physical activity, as obtained from the diary and vertical accelerometer data. Thus the low psychological well-being found with higher job strain may
also influence the subjective recall of the intensity, duration, or frequency of physically demanding activities.
Under the prevailing psychosomatic theories that emphasize subjective appraisal as the main source of stressinduced disease (31, 32), we expected subjective job
strain to affect the ambulatory risk profile of the nurses
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significantly. However, it is possible that objective job
characteristics are more important or that larger variance in subjective strain can be found in more heterogeneous worksettings.
Clearly, the detection of a significant job-strain effect depends on the mean and variance of job strain.
Low job-strain levels and insufficient variation in job
strain would attenuate the associations with cardiovascular risk. Such an attenuation does not seem to be likely
in this specific population. Previous studies in the Dutch
health-care system have indicated that nurses are at risk
of high workpace (59) and nurses are widely perceived
to have emotionally and physically highly demanding
jobs (60). The average score and standard deviation of
job demands, decision latitude, or social support for the
nurses studied were similar to those found in a Dutch
reference population of 10 512 men and women working in various jobs of the Dutch health-care system,
mostly nurses (30). It is difficult to conceive of this huge
reference population as being restricted in range or having lower-than-average job strain.
Another explanation for the absence of detrimental
effects of job strain in our study is the younger age of
our nurses (age range of 25–50 years) compared with
that of women in the study reporting detrimental effects
of job strain (range 25–64 years) (35). Our nurses may
not have been exposed to chronic job strain for a long
period, since we ensured the stability of high job strain
for a 1-year period only. In addition, since our nurses
were largely premenopausal, they may still have experienced the putative protective effects of estrogen (61).
Job-strain effects on women may become apparent only
after menopause. Since only 1 out of the 17 postmenopausal nurses reported high job strain, this question
could not be resolved in our study. However, in the
study of Laflamme et al (35), in which a positive association between job strain and SBP was found, the
number of women in the oldest age group (55–64 years)
was only seven, and, therefore, could not have accounted for the positive finding, and, therefore, this explanation is less plausible.
In the Nurses Health Study, job strain, job demands,
and decision latitude were not associated with coronary
heart disease (CHD) after a 4-year follow-up period
(62). Although this was an impressive prospective cohort study, due to the relatively short follow-up period,
cumulative effects of adverse job characteristics on a
slowly progressing clinical end point like CHD may
have been missed. In an 11-year follow-up, job strain
did predict CHD events among female white-collar
workers, but intriguingly high job demands in particular predicted the incidence of fatal CHD and nonfatal
myocardial infarction (2). The results of our study suggest that elevated SBP in association with high job demands is a potential mediator in the latter relation.

We found that nurses reporting higher, rather than
lower, current decision latitude had a higher DBP. Although counterintuitive, this finding is in line with results reported by Light et al (12), in that women scoring high on skill discretion (an index of decision latitude) had elevated DBP at work. Another interesting
finding is that our nurses with both high job demands
and high decision latitude had the highest DBP at work.
This finding is remarkable since, in the original description of the model, these so-called “active jobs’ are assumed to develop “feelings of mastery that inhibit strain
perception” and in this way should be associated with
lower risk (7). However, our findings are in line with
the results of a study on job strain and preclinical carotid atherosclerosis. In a heterogeneous occupational population, higher carotid plaque prevalence and thicker
carotid artery intima-media thickness were found among
women in high-strain jobs and in active jobs. Although
adjustment for occupational status reduced the magnitude of the association among the women with high
strain, it did not affect the association found for women
in active jobs (63).
The results of our study suggest that, for women, the
detrimental effects of work stress are not as straightforward as hypothesized in the Karasek job-strain model
(7). Moreover, it suggests that specific toxic psychosocial characteristics can be expected for either gender and
for each occupational setting. We recommend that future studies set up to identify toxic characteristics use
relatively homogeneous populations to control for false
positive findings with respect to job strain in relation to
occupational status, socioeconomic status, or work characteristics.
Overall, our results are well in agreement with the
general finding that the original concept of job strain
applies more to men than to women (64), with the possible exception of highly educated women (27). It remains unclear whether these gender differences in the
detrimental effects of job strain are due to psychological or physiological influences not assessed in the current study (eg, the effects of menopausal status, sensitivity to the effect of catecholamines and cortisol on the
target organs, social gender roles, socialized gender
roles, or attitudes in social situations) (65, 66).
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