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Aims: To examine, in a working population of men and women, the relation between organisational job
constraints (job strain, passive and active jobs) and incident hypertension and the buffering effect of social
support at work on this relation.
Methods: A nested case control study was designed within the IHPAF (Incidence of Hypertension in a
French Working Population) cohort study. The 20 worksite physicians participating in the study enrolled
203 cases and matched each case for age (SD 10 years) and sex with two normotensive subjects attending
the follow up screening immediately after him or her. As a result, 426 men and 183 women were included
in the study.
Results: Mean age was 41.8 (SD 7.8) years in men and 43.5 (SD 7.5) years in women. Relations between
job constraints and hypertension were stronger in women than in men. Odds ratios (OR) were 3.20 (95%
CI 0.92 to 11.12) in women and 2.60 (95% CI 1.15 to 5.85) in men for job strain, 4.73 (95% CI 1.36 to
16.42) in women and 2.30 (95% CI 1.01 to 5.26) in men for passive jobs, and 4.51 (95% CI 1.24 to
16.43) in women and 2.39 (95% CI 1.10 to 5.18) in men for active jobs. Low social support at work was
not related to hypertension and did not decrease the association with organisational risk factors. In both
hypertensive men and women, obesity was related to hypertension (OR=13.20 (95% CI 3.34 to 52.14) in
women and 6.54 (95% CI 2.99 to 14.29) in men) and the prevalence of recent stressful life events was
significantly lower in hypertensive women (OR=0.32 (95% CI 0.12 to 0.89)) and men (OR=0.37 (95% CI
0.20 to 0.67) compared with normotensives. Alcohol consumption was a significant risk factor for
hypertension in women (OR=3.47 (95% CI 1.18 to 10.25)).
Conclusion: A stronger relation between job constraints and hypertension was observed in women
compared with men. These findings emphasise the need of addressing more sex-specific concepts of work
related stress on the one hand, and of understanding the direct and indirect mechanisms linking
psychosocial factors and hypertension in both sexes on the other hand.

P
sychosocial constraints at the workplace have increased
due to changes in work organisation during the last two
decades.1 Occupational stressors have been identified as

one source of life stress, which can influence blood pressure
levels.2 3 Different models have been proposed to measure
stressful working conditions. The Karasek model emphasises
the effects of psychological demand and job control. This
model has two assumptions. It first postulates that job strain,
the combination of high psychological demand and low
decision latitude, may result in a high level of stress. Job
strain is supposed to be related to the more health adverse
outcomes compared with the low strain group, which
combines low psychological demand and high decision
latitude. The second assumption is that active work situations
are assumed to be associated with more autonomy and less
stress reactions, the stressful condition of high psychological
demand being limited by a high control over work.4 5

Conversely, in passive jobs, high demand is not compensated
by control over work. This situation can trigger stress
responses. Social support at work, added to the model later
has been suggested to have a direct effect and also to buffer
the negative effect of low control and high demand.6

A large body of evidence has supported the link between
job strain and cardiovascular disease.7 8 Ambulatory blood
pressure levels have been shown to increase in work
situations with high job strain, either directly9 or through
behaviours modification,10 11 and contribute ultimately to the
development of cardiovascular disease.12 However, few

studies have reported the relation between job strain and
casual blood pressure, particularly in women. Fewer studies
have assessed the role of social support in the relation
between job strain and hypertension.13 14

The aims of our study were to analyse in a working
population of men and women (1) the relation between
incident arterial hypertension and organisational occupa-
tional risk factors, and (2) to examine whether social support
buffers the effects of these risk factors on hypertension.

METHODS
Population and design
The study is a case control study nested in the IHPAF
(Incidence of Hypertension in a French Working Population)
cohort study. This latter has been described in detail.15–17

Briefly, the cohort study was designed to assess the one-year
incidence of hypertension in a working population. Forty
eight worksite physicians selected on a voluntary basis and
representative of national occupational activities enrolled
randomly 25 754 working subjects during the mandatory
annual examination (baseline screening). Workers were
included in the cohort study only if they could be screened
at the following annual examination (that is, if they would be
employed in the same job at least one year from the baseline
screening). Among these 25 754 workers, 20 781 (17 909

Abbreviations: BMI, body mass index; IHPAF, Incidence of
Hypertension in a French Working Population
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normotensive subjects at baseline and 2872 prevalent
hypertensive subjects) were surveyed at the following
mandatory annual examination (follow up screening).
Among the 17 909 normotensive workers at baseline, 1412
were hypertensive (incident cases) and 16 497 were normo-
tensive (controls) at follow up.
The conditions for the workers’ inclusion in the case

control study was that their working conditions: (1) had been
stable for one year, between the baseline and the follow up
screenings, and (2) would be assessed before the moment the
workers learned about their blood pressure status. The
inclusion in the case control study was based on a voluntary
basis for occupational physicians and participants. Twenty
volunteers among the 48 worksite physicians who had
participated in the cohort study agreed to participate in a
nested cross sectional case control study during the one year
follow up screening. They enrolled 203 cases on the 1.412
incident hypertensives. Incident hypertensive participants
(n=203) and non-participants in the case control study
(n=1209) were compared for age, occupational category,
educational level, and behaviour. In men, lack of sports
activity prevalence was lower in hypertensive participants
than in non-participants (54.2% v 63.0%, p=0.04). In
women, smoking prevalence was higher in hypertensive
participants than in non-participants (34.4% v 19.7%,
p=0.01). Each incident case was matched for age (SD 10
years) with two normotensive workers attending the screen-
ing immediately after him or her (controls). Each worker
agreeing to participate in the study gave informed consent.
Occupational physicians collected at baseline data on age,

occupation, educational level, and marital status by standar-
dised interviews. Medical examinations were performed at
baseline and follow up during working hours either at the
worksite or at the physician’s office. To standardise blood
pressure measurements, all worksite physicians participated
in a training session. Sitting blood pressure was measured
with a validated automatic device (OMRON 705CP)18 and an
appropriate cuff size after 5, 6, and 7 minutes of rest. The
mean of the three measurements was used to define blood
pressure. Subjects with blood pressure greater or equal to
140/90 mm Hg and/or under current antihypertensive treat-
ment were considered hypertensive. Normotensives were
defined as untreated subjects with blood pressure less than
140/90 mm Hg. Cardiovascular risk factors were also col-
lected at baseline and follow up. Height and weight were
measured and body mass index (BMI) was calculated as
weight divided by squared height (kg/m2). Overweight was
defined as BMI greater or equal to 25 and lower than 30, and
obesity as BMI greater or equal to 30. Information on
smoking status, alcohol consumption, and sports activities
was provided by the subjects through interviews. Smokers
were defined as those having smoked at least one cigarette a
day, alcohol consumption was quantified in glasses per day
(in men, drinkers were defined as those drinking three units
per day or more, and in women as those drinking one unit
per day or more), and sports activities were reported in hours
per week (less than two hours per week was the limit to
define non-participation in sports activities).
Additional information was collected in both incident cases

and controls. Assessment of occupational hazards was made
by the occupational physicians on the basis of their knowl-
edge of the workplace and of each participant’s tasks at work.
Information on physical exertion at work, shift work, and job
insecurity assessed by the risk of dismissal was provided by
the worksite physician who answered a questionnaire. Each
hazard was assessed by one single item with a dichotomous
answer (yes/no). Before the medical follow up examina-
tion and therefore without knowing their blood pressure
status, participants completed in person a self-administered

questionnaire on working organisation modifications in the
past years (restructuring, relocation or subcontracting, and
downsizing), psychological demand, decision latitude and
social support at work, social support outside of work, and
recent stressful life events.
The self-administrated questionnaire of Karasek5 was used

to measure psychological demand (5 items), job decision
latitude (9 items), and social support at work (11 items).
Items were coded on a 4-level scale, with 1 indicating a
strong disagreement, 2 disagreement, 3 agreement, and 4 a
strong agreement. Scores range from 5 to 20 for psychological
demand, from 24 to 96 for decision latitude, and from 1 to 34
for social support at work. The validated French version of
psychological demand and job decision latitude dimensions
was used.19 20 The exposure to high psychological demand
and low decision latitude was determined by dichotomis-
ing at the median score of each dimension for each sex
separately. The results were classified into four exposure
groups. The low strain group combined low psychological
demand and high decision latitude. Job strain was defined
as an exposure to high psychological demand together with
low decision latitude and was considered to be the highest
exposure group. Participants exposed to low decision latitude
but having a low psychological demand were classified
as working in passive jobs; those being exposed to a high
psychological demand but having high decision latitude were
classified in active jobs. Social support at work measures
socio-emotional, instrumental support, and hostility from
supervisors and colleagues. The score of the dimension was
dichotomised to the median to define high and low social
support at work.
Social support outside of work was assessed by the 23-item

Social Support Questionnaire for Transactions (SSQT) vali-
dated in French.21 This scale measures two components of
social support, social-emotional and instrumental support.
The 23 items were summed to obtain a total score, ranging
from 23 to 96. This score was dichotomised using the median
to classify subjects with high and low social support trans-
actions. The number of recent stressful life events occurring
in the past 12 months was collected by a 14-item scale.22 The
answers were dichotomised in two groups (at least one event
and no event).
In participants with incomplete data for psychological

demand, decision latitude, social support at work, or social
support outside of work, the total score was recalculated for
each questionnaire using the lowest and the highest value
for each missing answer. If the worker was classified in the
same category whatever the theoretical value of the missing
answer(s), the score was dichotomised using the same
procedure as above. If the classification was different
according to the theoretical value of the missing answer(s),
the total score was considered as missing. Participants with
incomplete data on the stressful events questionnaire but
who reported at least one event were considered as
respondents to the whole questionnaire. These procedures
allowed us to include 59 additional participants (38 men and
21 women) in multivariate analyses. As a result, 44 workers
(27 men and 17 women) were excluded from the multi-
variate analyses because of missing data. These 59 additional
participants did not modify the variables distribution.

Statistical analysis
Quantitative variables were expressed as mean (standard
deviation (SD)) and Student’s t test was used to compare two
groups for quantitative variables. Categorical variables with
more than two categories were coded as dummy variables.
Groups for qualitative variables were compared using a x2

test, or a Fisher’s exact test when appropriate. Unconditional
logistic regression was used to calculate odds ratios instead of
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conditional logistic regression as the variable age was
matched in a large range of variation (SD 10 years). In these
conditions, it has been shown that the results of conditional
and unconditional analyses are roughly the same.23 The crude
association between each variable of interest and incident
hypertension was explored, and adjusted odds ratios were
calculated controlling for potential confounders. The final
multivariate model included age, educational level, behaviour
(except smoking in men), and social support at work. Also,
other variables with p values lower than 0.30 in the bivariate
analysis were included in multivariate models (recent
stressful life events in both men and women, low support
outside of work in women). In both sexes, four models were
used: (1) adjustment on age, (2) adjustment on age,
educational level, and recent stressful life events, and (3)

adjustment on age, stressful life events, educational level,
behaviours, and in women, social support outside of work,
and (4) addition of social support at work to the third
model. Two-way interaction terms were tested between all
the variables included in the final multivariate model.
None of these interaction terms were significant. Data
analysis was performed using the SAS statistical software
package.24 Analysis was conducted in men and in women
separately.

RESULTS
Questionnaires
For psychological demand, median scores were 13 in both
men and women. For decision latitude, median scores were
higher in men than in women (71 and 66 respectively).

Table 1 Job constraints according to occupational category in normotensive and hypertensive participants

Normotensive participants Hypertensive participants

Low strain Active Passive Job strain p Value Low strain Active Passive Job strain p Value

Men, n (%)
Executives 9 (23.1) 17 (43.6) 8 (20.5) 5 (12.8) 0.002 2 (9.1) 16 (72.7) 1 (4.6) 3 (13.6) 0.003
Middle executives 21 (20.2) 45 (43.3) 14 (13.4) 24 (23.1) 5 (11.9) 15 (35.7) 9 (21.4) 13 (31.0)
Employees 6 (19.3) 4 (12.9) 11 (35.5) 10 (32.3) 1 (11.1) 4 (44.5) 1 (11.1) 3 (33.3)
Workers 17 (16.0) 26 (24.6) 36 (34.0) 27 (25.4) 5 (7.8) 14 (21.9) 24 (37.5) 21 (32.8)

Women, n (%)
Executives 5 (29.4) 9 (52.9) 2 (11.8) 1 (5.9) 0.002 1 (16.7) 2 (33.3) 1 (16.7) 2 (33.3) 0.487
Middle executives 6 (21.4) 14 (50.0) 3 (10.7) 5 (17.9) 3 (23.1) 6 (46.1) 2 (15.4) 2 (15.4)
Employees 17 (29.8) 8 (14.1) 15 (26.3) 17 (29.8) 4 (12.9) 7 (22.6) 12 (38.7) 8 (25.8)
Workers 3 (25.0) 1 (8.3) 6 (50.0) 2 (16.7) 1 (9.1) 1 (9.1) 6 (54.5) 3 (27.3)

Table 2 Characteristics of hypertensive cases compared with normotensive participants

Men Women

Hypertensive
(n = 142)

Normotensive
(n = 284) p Value

Hypertensive
(n = 61)

Normotensive
(n = 122) p Value

Body mass index (kg/m2) (SD) 26.9 (3.5) 25.0 (3.1) ,0.0001 26.1 (5.1) 23.5 (3.6) 0.001
BMI ,25 kg/m2, n (%) 39 (27.5) 154 (54.3) ,0.0001 29 (47.6) 85 (69.7) 0.001
30 kg/m2 . BMI >25 kg/m2 79 (55.6) 110 (38.7) 21 (34.4) 32 (26.2)
BMI >30 kg/m2 24 (16.9) 20 (7.0) 11 (18.0) 5 (4.1)

Smokers (>1 cig/day), n (%) 47 (33.1) 105 (37.0) 0.431 21 (34.3) 29 (23.8) 0.127
Alcohol*, n (%) 24 (16.9) 35 (12.3) 0.197 12 (19.7) 11 (9.0) 0.040
Physical inactivity�, n (%) 77 (54.2) 167 (58.8) 0.368 48 (78.7) 91 (74.6) 0.511
Occupation, n (%)
Executives 22 (15.5) 39 (13.7) 0.166 6 (9.9) 17 (13.9) 0.352
Middle executives 45 (31.7) 107 (37.7) 13 (21.3) 33 (27.1)
Employees 9 (6.3) 31 (10.9) 31 (50.8) 60 (49.2)
Workers 66 (46.5) 107 (37.7) 11 (18.0) 12 (9.8)

Educational level, n (%)
>12 years 22 (15.5) 53 (18.7) 0.216 2 (3.3) 24 (19.7) 0.009
7–11 years 108 (76.1) 194 (68.3) 42 (68.8) 74 (60.6)
(6 years 12 (8.4) 37 (13.0) 17 (27.9) 24 (19.7)

Occupational hazards, n (%)
Physical exertion 80/139 (57.5) 154/268 (57.5) 0.986 19/60 (31.7) 31/118 (26.3) 0.449
Shift work 38/142 (26.8) 76/284 (26.8) 1.000 5/61 (8.2) 11/121 (9.1) 0.841
Job insecurity 14/140 (10.0) 30/276 (10.9) 0.785 8/60 (13.3) 21/119 (17.6) 0.460

Organisational changes, n (%)
Restructuring 87/141 (61.7) 177/282 (62.8) 0.831 32/61 (52.5) 81/120 (67.5) 0.048
Relocation 70/138 (50.7) 157/280 (56.1) 0.302 15/60 (25.0) 35/117 (29.9) 0.492
Downsizing 82/137 (59.8) 167/278 (60.1) 0.966 26/60 (43.3) 58/119 (48.7) 0.494

Job strain, n (%) n = 137 n =280 n=61 n =114
PD +, DL – (job strain) 40 (29.2) 66 (23.6) 0.086 15 (24.6) 25 (21.9) 0.182
PD 2, DL – (passive) 35 (25.5) 69 (24.6) 21 (34.4) 26 (22.8)
PD +, DL + (active) 49 (35.8) 92 (32.9) 16 (26.2) 32 (28.1)
PD 2, DL + (low strain) 13 (9.5) 53 (18.9) 9 (14.8) 31 (27.2)

Low support at work, n (%) 73/133 (54.9) 142/281 (50.5) 0.407 34/56 (60.7) 59/115 (51.3) 0.246
Low support out of work, n (%) 81/141 (57.4) 150/280 (53.6) 0.451 38/61 (62.3) 53/121 (43.8) 0.018
Stressful life events, n (%) 106/137 (77.4) 247/280 (88.2) 0.004 45/60 (75.0) 108/122 (88.5) 0.019

SD, standard deviation; PD, psychological demand; DL, decision latitude; +, high level; 2, low level.
*Men, three glasses or more per day; women, one glass or more per day.
�Less than two hours per week.
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Median scores were similar in both sexes for social support
at and outside of work (21 and 49 respectively).

Description of the population
A total of 203 cases (142 men and 61 women) and 406
controls (284 men and 122 women) were included in the
study. Mean age was 41.8 (SD 7.8) years and 43.5 (SD 7.5)
years in men and in women respectively. Blood pressure was
higher in the whole sample of men than in the sample of
women (128.0 (SD 12.2)/81.4 (SD 8.2) mm Hg v 125.0 (SD
16.3)/79.1 (SD 9.9) mm Hg). BMI was also higher in men
than in women (25.6 (SD 3.4) v 24.4 (SD 4.3)).

Job constraints and demographic characteristics
Table 1 shows the association between job constraints and
occupational categories separately in normotensive and
hypertensive participants.
In normotensive men, executive and middle executive

occupations were predominantly classified in active jobs
whereas employees and workers were mostly in the passive
jobs category. In hypertensive men, workers were predomi-
nantly classified in the passive group while the other
occupational groups were mostly in the active jobs category.
In normotensive women, executives and middle executives

were mostly classified in active jobs and workers were
predominantly classified in the passive group. Normotensive
women who were employees were predominantly classified
in the low exposure and job strain groups. In hypertensive
women, no significant difference was observed for job
constraints distribution according to occupational categories.
In both normotensive and hypertensive men and women,

mean age was not significantly different between job con-
straints categories (data not shown).

Comparison between incident hypertensives and
controls
In both sexes, mean BMI was higher in incident hypertensive
subjects compared with normotensive. Percentages of over-
weight and obesity were higher in hypertensive men and
women compared to normotensive participants. In hyper-
tensive women, alcohol consumption was higher and
educational level lower than in normotensive (p=0.040
and 0.009 respectively). Prevalence of restructuring in the
past years was lower in hypertensive women than in

normotensive (p=0.048) (table 2). However, this factor
was no longer significant after adjusting for the factors
included in the final multivariate model.
Although the percentage of hypertensive men exposed to

job strain was higher compared with normotensive, the
difference was not significant. The percentage of hyper-
tensive women exposed to passive jobs was higher compared
with normotensive women but the difference was not
significant. Although prevalence of low social support at
work was higher in hypertensive men and women, the
difference was not significant compared with normotensive.
Social support outside of work was significantly lower in
hypertensive women, compared with controls. Hypertensive
men and women reported fewer recent stressful life events
than controls (table 2).
Table 3 shows the final multivariate logistic regression

model in each sex. In women, passive and active jobs were
strongly related to hypertension. Recent stressful life events
were found to be negatively related to hypertension. Lower
educational level remained significant in the final model.
Obesity and alcohol consumption were significant risk factors
for hypertension. Social support at work was not related to
hypertension, nor did it moderate the relation of job
constraints with hypertension. In men, after controlling for
potential confounders, each of the combinations of psycho-
logical demand with decision latitude was significantly
related to hypertension. Job strain had the highest associa-
tion with hypertension compared with active and passive
jobs. Overweight and obesity were significantly associated
with hypertension and participants having experienced
stressful life events were found to be less at risk of
hypertension. Adding social support at work in the model
did not decrease significantly the relation between job
constraints and hypertension.
In both sexes, the interaction between job constraints and

social support at work was not significant (p=0.669 and
p=0.679 in women and men respectively). In women with
high support at work, odds ratios were 1.35 (95% CI 0.09 to
20.03) for job strain, 10.56 (95% CI 1.43 to 77.95) for passive
jobs, and 12.66 (95% CI 1.46 to 109.50) for active jobs
whereas in women with low support at work odds ratios were
2.05 (95% CI 0.33 to 12.84), 2.57 (95% CI 0.39 to 16.92), and
2.77 (95% CI 0.39 to 19.85) for job strain, passive jobs and
active jobs respectively. In men with high support at work,

Table 3 Psychosocial and cardiovascular risk factors and hypertension in women and in
men: multivariate analysis (odds ratios)

Men (n = 399) OR (95% CI) Women (n = 166) OR (95% CI)

Job constraints
PD +, DL – (job strain) 2.60 (1.15 to 5.85) 3.20 (0.92 to 11.12)
PD 2, DL – (passive) 2.30 (1.01 to 5.26) 4.73 (1.36 to 16.42)
PD +, DL + (active) 2.39 (1.10 to 5.18) 4.51 (1.24 to 16.43)
PD 2, DL + (low strain) 1.00 1.00

Low social support at work 1.31 (0.80 to 2.12) 0.62 (0.27 to 1.41)
Age 1.00 (0.97 to 1.04) 0.98 (0.93 to 1.04)
Educational level
(6 years 0.53 (0.20 to 1.39) 8.12 (1.30 to 50.73)
7–11 years 1.24 (0.67 to 2.30) 5.47 (1.05 to 28.41)
>12 years 1.00 1.00

Obesity (BMI >30 kg/m2) 6.54 (2.99 to 14.29) 13.20 (3.34 to 52.14)
Overweight (25( BMI ,30) 3.47 (2.09 to 5.79) 1.19 (0.50 to 2.87)
BMI ,25 kg/m2) 1.00 1.00
Alcohol consumption* 1.85 (0.96 to 3.55) 3.47 (1.18 to 10.25)
Smoking (>1 cigarette/day) – 1.98 (0.84 to 4.67)
Physical inactivity (,2 h/week) 0.74 (0.46 to 1.20) 1.10 (0.44 to 2.75)
Stressful life event 0.37 (0.20 to 0.67) 0.32 (0.12 to 0.89)
Low support outside of work – 1.98 (0.87 to 4.54)

OR, odds ratio; 95% CI, 95% confidence interval; PD, psychological demand; DL, decision latitude; +, high level;
2, low level; BMI, body mass index.
*Men, three glasses or more per day; women, one glass or more per day.
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odds ratios were 4.03 (95% CI 1.06 to 15.24), 4.23 (95% CI
1.09 to 16.33), and 4.12 (95% CI 1.27 to 13.35) for job strain,
passive and active jobs respectively, and in men with low
support at work, odds ratios were 2.04 (95% CI 0.67 to 6.25)
for job strain, 1.65 (95% CI 0.52 to 5.24) for passive jobs, and
1.65 (95% CI 0.52 to 5.30) for active jobs.

DISCUSSION
In this population of working men and women, we found in
both sexes an association between job constraints and
hypertension. Our results confirm the role of job constraints
as hypertension risk factors, particularly in women. In men,
each of the combinations of psychological demand with
decision latitude was significantly related to hypertension.
Job strain had the highest association with hypertension,
compared with active and passive jobs. The relations between
passive jobs and hypertension and active jobs and hyperten-
sion were at least nearly two times stronger in women than
in men. The strength of the association was higher for each
job constraint compared to men. However, the association
with job strain was not significant in women.
In both sexes, low social support at work was not

significantly associated to hypertension and did not buffer
the effect of organisational risk factors.
In both sexes, obesity was a risk factor for hypertension.

Stressful life events were negatively related to hypertension
in both sexes (that is, men and women reporting stressful life
events were less at risk of hypertension). Alcohol consump-
tion was significantly related to hypertension in women only.
Our study has several strengths. Firstly, we administrated

the 25-item three dimension Job Content Questionnaire
including the more recently added social support dimension.6

The questionnaire was designed to minimise self-report bias
in responses. Previous research showed that the variance for
decision latitude is mostly interoccupational, indicating that
subjects are able to evaluate their jobs objectively. However,
much of the variance in psychological demand is intraoccu-
pational, suggesting a strong subjective component,5 25 We
also had an assessment of physical demands and job
insecurity reported by occupational physicians.
Secondly, a bias in self-reports has been previously

reported in subjects aware of their blood pressure status.26

In our study, all participants were hypertension free one year
before the inclusion (baseline screening). Furthermore, only
20 incident hypertensive subjects (13 men and 7 women) had
been informed of a high blood pressure level at least at one
occasion before their inclusion in the case control study.
Conversely, only two normotensive men at baseline and at
follow up were informed of a high blood pressure level at
least once before their inclusion. We do therefore think that
such a bias does not account for the results in our study.
Thirdly, a major strength of our study is the use of a

definition of hypertension including three standardised blood
pressure measurements and the use of an automatic device.
Blood pressure measurement is subject to random fluctua-
tions, caused by either the process of measurement itself or
temporary deviation from usual BP levels. The proportion of
true high blood pressure measurements has been shown to
be lower in younger and higher in older age groups.27 Using
the mean of three measurements may reduce the risk of
classifying as hypertensive people whose usual blood
pressure is lower than screening blood pressure.
This study may also be subject to limitations. A healthy

worker effect has to be taken into account in this working
population. Workers exposed to a high level of job constraints
could have left their employment to work in a lower strain
job, leading to underestimate the actual relation. Also older
workers are likely to be in jobs with higher decision latitude
and thus with lower job strain.25 However this bias was

minimised, including workers who were normotensive one
year before the study and being in the same job for at least
one year. This study was designed to take into account most
of the potential confounders to isolate the effect of organisa-
tional constraints. Nevertheless, we did not assess personality
traits. They are supposed to influence coping strategies facing
one’s work related strain.28 However, they can lead to an
overadjustment, coping behaviours being in turn partly
influenced by exposure.
In men, we found a significant relation between all job

constraints and hypertension. The highest association was
observed with job strain. These results are consistent with the
assumption of the model that the combination of high
psychological demand and low control results in the more
adverse health outcomes. To our knowledge, only one
previous case control study was carried out in men.11 Job
strain versus other groups was significantly associated with
increased workplace diastolic blood pressure. Our own
findings were consistent with these results, showing a higher
and significant risk of hypertension in men exposed to job
strain compared with the low strain group. However, passive
and active jobs were also significantly associated with
hypertension. Active work situations are characterised by
autonomy and thus fewer stress reactions. In our sample of
men, their association with hypertension was as high as the
relation of passive jobs with hypertension. Previous cross
sectional studies using casual blood pressure measurement
reported inconsistent results. In men, a significant positive
effect of job strain on casual blood pressure was found for
systolic29 and diastolic blood pressure.30 An association
between a low decision latitude and systolic blood pressure
was reported.29 31 32

As shown in previous studies,5 20 psychological demand
medians were similar in men and in women but decision
latitude median scores were lower in women than in men.
Thus in our sample, psychological demand and decision
latitude were dichotomised using sex specific median scores.
The procedure resulted in 25.4% of men and 22.9% of women
being classified as exposed to high job strain. Previous studies
that used the same cut point for both sexes to dichotomise
the two dimensions reported a higher prevalence of job strain
in women than in men.19 33 Other authors chose cut-off scores
in order to separate the 20% of subjects with the highest
strain.11 According to thresholds used, subjects’ classifica-
tion may differ and lead to different results. No consensual
strategy was defined to avoid misclassification and determine
threshold effect.
We observed a higher association between job constraints

and hypertension in women than men. Several explanations
can be suggested. Differences between men and women may
be partly explained by sex differences in work characteristics.
Men and women seem to be confined to working in jobs that
are highly sex segregated. In our sample, women worked
predominantly in clerical jobs whereas men were mostly
concentrated in middle executive and workers occupations.15

Eighty per cent of the workforce is employed in occupations
dominated by the same sex. Even when men and women
perform the same type of work, women have less control over
their work than do men. Thus, exposure to occupational
hazards including work stress related factors might differ
between sexes. Other occupational exposures relevant to
women may also not be captured by the demand-control
model, which was originally designed and tested in men.34

Other stressful situations outside of work may influence
blood pressure levels. Working women are more likely to be
exposed to both work and home demands. The combination
of high job strain with large family responsibilities was
reported to have a greater effect on blood pressure than the
exposure to either one of these factors.35
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Our study reports the first results of a case control design
in women. Fewer studies on job strain and blood pressure
were conducted in women compared with men. Only one
report found a significant effect of job strain on blood
pressure in women. However, the association between
decision latitude and blood pressure was the opposite from
what was expected.36

We did not find a main effect of social support at work on
hypertension in our sample of men and women. Neither did
social support at work buffer the effect of job strain on
hypertension. Although a lack of power in our study has to be
kept in mind to explain this result, previous studies failed
also to show a significant relation between blood pressure
levels during workday and social support at work.13 14 37 38

Conversely, one study showed a main effect of support at
work depending on the source of support and sex (that is,
positive effect of supervisor support for women and of co-
worker support for men).39 Social support has been mainly
studied in relation to cardiovascular disease. There is strong
and consistent evidence that social isolation and lack of
social support at and outside of work are independent risk
factors for coronary heart disease onset and prognosis.40 41 In
our sample of women, we found a high although non-signifi-
cant relation between low support outside of work and
hypertension. It was suggested that women react to stressful
circumstances by joining social groups to reduce their
vulnerability.42 Lack of support outside of work may then
have a direct effect on blood pressure levels.
In addition to job constraints, obesity was related to

hypertension in both sexes. This finding is consistent with
previous reports.43 44 In our study, alcohol consumption was a
significant risk factor for hypertension in women only. These
results may suggest that our sample of women is at risk of
hypertension even for a low level of alcohol consumption.
The relation between alcohol consumption and hypertension
has been established in both sexes.45 However, the nature of
this association is not clearly defined. Some authors reported
a linear relation46 whereas others described a J shaped
relation.45 Other characteristics of alcohol consumption might
also be taken into account, such as type of beverage and
drinking patterns. Lack of sports activity was not significantly
related to hypertension in our sample. These results can be
partly due to the fact that we assessed physical activity
according to its length rather than to its intensity. A
significant relation between physical activity intensity and
incident hypertension has been previously described.
However, this relation has been found in men but not in
women.47 48

Hypertensive participants declared fewer recent stressful
life events than normotensives. A previous study also showed
that hypertensives were less likely to report stressful life
events than normotensives.49 This may be explained by a
repressive coping in individuals who paradoxically manifest
high levels of physiological arousal.50 Another mechanism
may lead hypertensives exposed to chronic stressors to
become less sensitive to acute stressors and to perceive them
as less threatening.3

Our study provides support for a relation between job
constraints and incident hypertension in both sexes.
However, a stronger association was observed in women
compared with men. The relation of each job constraint with
hypertension was higher in women compared with men. The
association of passive and active jobs and hypertension was
at least twice in women than in men. These results suggest
that not only the combination of high demand and low
control but also the two other combinations of job constraints
(namely active and passive jobs) seem to be harmful in both
sexes at least at the same magnitude. These findings
emphasise the need of addressing more sex specific concepts

of work related stress in one hand, and to understand the
direct and indirect mechanisms linking psychosocial factors
and hypertension in both sexes on the other hand.
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G Chatellier, Département d’Informatique Hospitalière, Hôpital
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