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Abstract
Object: This study analyzed the association between job strain and self-reported hypertension.

Methods: A cross sectional study concerning nursing professionals involved with patient care was performed at three hospitals
in Rio de Janeiro, Brazil, in 2005-2006. The sample comprised 1,307 female workers (participation rate: 81.9%). Job strain was
assessed according to two different formulations of the demand-control model: the traditional quadrant term and the quotient
term. Adjusted prevalence ratio was calculated using generalized liner models with binomial distribution and Poisson link
(robust estimator).

Results: The association between self-reported hypertension and job strain was statistically significant only when job strain was
evaluated using the ratio between demand and control. Workers in the highest quartile of job strain (quotient term) were 1.54
times more likely to report hypertension than the reference group.

Conclusions: These results are particularly interesting considering that self-reported hypertension can be used as an alternative
to situations where using blood pressure monitors is not feasible, particularly in studies with big samples.
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1 Introduction

The contemporary work environment is the locus in which
adults spend a great part of their living hours conducting
activities that can be demanding, constraining and stress-
ful.[1] In this context, special attention has been given to
cardiovascular risk factors (hypertension, obesity, smoking
habits, metabolic syndrome) and their relation with occupa-
tional stress. Waldron, et al.[2] argued that arterial hyper-

tension was a socially defined disease, typical of industrial-
ized societies. The increase in the incidence of hypertension
worldwide[3] parallels transformations in the nature of work
due to economic globalization, including increases in work
stressors.[1, 4]

A number of studies have emphasized the participation of
a stressful psychosocial environment at work on cardio-
vascular health.[5] The job strain model, developed by
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Robert Karasek,[6] represented a breakthrough in psychoso-
cial work environment research. According to this model,
the combination of high psychological demands and low
control over work can be a risk factor for cardiovascular
diseases[1] and for the elevation of the arterial blood pres-
sure.[7, 8]

In the job strain model (or demand-control model), the char-
acterization of job stress is traditionally based on “quad-
rants”, which are defined by dichotomizing the sample (or
population) according to demand and control medians or
means.[6] According to this procedure, the psychosocial
working conditions is divided into four categories: high
strain (high demand and low control), low strain (low de-
mand and high control), active job (high demand and high
control) and passive job (low demand and low control).
“High strain jobs” can produce harmful effects to worker’s
health since those workers are exposed to low decision lati-
tude over their tasks while dealing with high psychological
demands. Also damaging is the situation that combines low
demand and low control (“passive jobs”), that can lead to
loss of skills and interest. The “active jobs” is characteristic
of management positions that lead to stimulation and per-
sonal development. Although the demands are excessive,
they are less harmful since the workers can plan their work-
ing hours according to their will, and develop strategies to
deal with their difficulties. The most favorable situation,
“low strain jobs”, combines low demand and high control
over the working process.[9]

Other formulations have been introduced, especially the ra-
tio between demand and control to define stress at work.
This “quotient” term generates a continuous form of the
variable that can be dichotomized at an arbitrary cut-off
point.[10] In fact, some authors have applied this approach
using different cut-points, including the median value,[11, 12]

the third tercile[13] or the forth quartile of the distribution.[14]

Despite the large number of publications on this subject,
there is no agreement regarding the best procedure to evalu-
ate job strain.

Some studies on this area have benefit from ambulatory
blood pressure monitoring (ABPM). However the high cost
of ABPM equipment does not allow its utilization in large
samples, in which self-report data are frequently used.[15]

Thus, the use of self-reports of the target population in
epidemiological studies is obviously advantageous as they
can be obtained readily for large samples without great ex-
pense.[3] It is also noteworthy that most studies in this field
focused on men, while data on women were more sparse and
less consistent,[1] so that the original concept of job strain
was proposed by some authors to be more applicable to men
than to women.[16]

The present study focuses on psychosocial work stress in
an exclusively female sample of nursing professionals in-
cluding nurses and nursing assistants. The paper analyzes

self-reported hypertension as an alternative measure in stud-
ies with large samples, when blood pressure monitoring is
not feasible. The present paper contributes to this debate by
focusing on self-reported hypertension among female work-
ers.

The study evaluates psychosocial strain among nursing
workers based on two formulations of the demand-control
model: (1) the quadrant term, based on four combinations
of psychosocial demand and control scores, and (2) the quo-
tient term, derived from the ratio between the demand and
the control scores. The objective of this study is to analyze
the association between job strain and self-reported hyper-
tension, considering the relevance of the arterial blood pres-
sure in the work environment context.

2 Methods
2.1 Sample and procedures

A cross sectional study concerning all nursing workers in-
volved with patient care was performed at three hospitals in
Rio de Janeiro, Brazil, in 2005-2006. The sample comprised
1,307 female nursing workers (participation rate: 81.9%)
including registered nurses and nurses assistants. In rela-
tion to the tasks carried-out by nursing teams, the nursing
assistants perform activities involving participation in nurs-
ing help, hygiene care and patient comfort. According to
Brazilian legislation the nursing assistants can only carry
out their activities under the orientation and supervision of
a registered nurse, who, in general, performs management
activities, assists seriously ill patients including those in a
situation requiring knowledge of the scientific basis as well
as more complex procedures and those needing immediate
decisions.

Data collection was based on a comprehensive instru-
ment[17] that included information on the participant’s so-
ciodemographic characteristics, physical and mental health
symptoms, life styles, sleep complaints and data regarding
job control and psychological demands. Job strain was as-
sessed by the demand-control model scale translated and
adapted to Portuguese,[18] which was analyzed in relation
to psychometric properties.[19] Cronbach’s alpha values for
the same sample here studied were α = 0.71 and α = 0.50
for the psychological demands and control, respectively. In-
terviewers were responsible to record the information from
participants as a means to increase the accuracy of the data.
Interviewers underwent a training course that covered the
aims of the study and particular emphasis was placed on
the peculiarities of this work category (e.g. work schedule,
number of jobs).

2.2 Exposure and outcome variables

Job strain was assessed according to two different formu-
lations of the demand-control model. First, the traditional
quadrant term, formed by dichotomizing control and de-
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mand scores at the medians of the sample was used.[8] The
low strain group (defined by scores below the median for
psychological demands and above the median for control
scores) was chosen as the reference group for statistical
analyses. The reference group was compared against the
high strain group (defined by scores above the median for
psychological demands and below the median for control
scores); passive job group (defined by scores below the me-
dian for both psychological demands and control scores)
and active job group (defined by scores above the median
for both psychological demand and control scores). Sec-
ond, a quotient term was constructed, defining job strain as
the ratio between demands and control scores, which were
dichotomized in the highest quartile of the distribution. The
reference group comprised the subjects on the bottom quar-
tile. All analysis considering the demand-control variables
included 1,251 subjects due to missing information for this
particular variable.

Self-reported hypertension was assessed by asking partici-
pants “Has a doctor or another professional in the health ser-
vice ever told you that your blood pressure is or was high?”
Possible answers were “Yes, just once”, “Yes, more than
once and on different days”, “Yes, only while pregnant”,
and “No”. The hypertensive group comprises those who an-
swered “Yes”, after excluding workers who reported hyper-
tension only during pregnancy. Reliability of this measure
in the test-retest Kappa was 0.78; (95% confidence interval
[95% CI] = 0.74-0.82).

2.3 Covariates

Important covariates associated with health and with work
were considered in the present study and tested as pos-
sible confounders. Socio-demographic variables included
age, marital status (living/not living with a partner), fam-
ily earnings (≥ 423.3/< 423.3 USD) and self-reported skin
color (white/mixed/black). Leisure-time physical activity
was measured by the number of hours per week (more than
6 hours/1-6 hours/less than 1 hr). Body mass index was
defined by self-reported weight (kg)/height (m2). Smok-
ers were defined as subjects who currently smoke or have
smoked in the past. Alcohol use was measured by the con-
sumption of alcohol drinks taken two weeks before the in-
terview. Work-related variables included the number of jobs
(one/ two or more), professional category (nurses/ nurses as-
sistants), work schedule (day worker/ former night worker/
current night worker) and type of employment contract (per-
manent or temporary).

2.4 Statistical analysis

The relationship between job strain and self-reported hy-
pertension was analyzed in two steps. The first one con-
cerns the definition of confounders, which was based (1)
on theoretical models described in literature and (2) bivari-
ate chi-square tests; those with at least a minimum associ-
ation (p < .10) were selected for inclusion in the logistic

regression models. According to this criteria, age, income,
self-reported skin color, education, marital status, BMI and
smoking habits were included in the multivariate model.

The second refers to the prevalence ratio (PR) analysis, used
to test the association between exposure variables and self-
reported hypertension.[9] Analysis including only age as a
confounder, and associations adjusted for age and for each
group of confounders are presented. Adjusted PR was cal-
culated using generalized linear models with binomial dis-
tribution and Poisson link (robust estimator). Statistical pro-
cedures are based on a significance level of p < .05. Analy-
ses were performed with SPSS (version 18.0) software.

2.5 Ethical considerations

Approval to conduct the research was granted by the ethics
committee from the hospitals. The study was briefly ex-
plained to participants who were informed that involvement
was completely voluntary and that they could withdraw at
any time with no negative implications. Participants signed
consent forms.

3 Results
The mean age for the study sample was 40.1 years old (stan-
dard deviation ± 12.8), ranging from 18 to 70 years old. Job
tenure in the nursing profession was, on average, 14.8 years
(SD ± 11.2) and mean value for paid work time was 46.9
hours/week (SD ± 19.4). About half the sample (49.5%)
worked night shifts; 28% were registered nurses, 43.4%
were married or lived with a partner.

A total of 29% of the interviewed were current smokers or
had abandoned smoking; 3.4% reported that had consumed
some alcoholic drink in the two weeks that anteceded the
interview. Most workers (73.1%) did not engage in physical
activity greater than 1 hour per week, which was consis-
tent with the high prevalence of overweight or obese people
(45%). A total of 39% of the workers reported having had
their arterial blood pressure measured in the week preceding
the interview. The prevalence of self-reported high blood
pressure was 32%.

Table 1 describes the results concerning the association be-
tween workers’ characteristics and self-reported hyperten-
sion. Higher prevalence of reporting hypertension were ob-
served for those with the following characteristics: no uni-
versity degree, mixed and black ethnicity, over weight and
obese, after adjustment for age. In addition, self-reported
hypertension was more common among those with perma-
nent rather than temporary jobs.

The workers’ distribution as to the quadrant formulation
was: the high strain group (n = 526), the passive job group
(n = 192), the active job group (n = 226), and the low strain
group (n = 307). As regards the quotient term, the highest
quartile group encompassed 311 workers, while the refer-
ence group included 940 workers.
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Table 1: Association between workers’ characteristics and self-reported hypertension. Prevalence-ratio (PR) adjusted for
age and respective 95% CI among female nursing workers. Rio de Janeiro/Brazil, 2006, N = 1,307.

 

 

Characteristics Whole group n (%) Non hypertensive group n (%) Hypertensive group n (%) PR (95% CI) 

Sociodemographic data     

University degree     

Yes 504 (38.4) 353 (73.1) 130 (26.9) 1.0 

No 801 (61.3) 499 (64.6) 274 (35.4) 1.49 (1.16-1.91) 

Missing data 2 (0.3)    

Family income (US $)     

≥423.3 481 (36.8) 342 (72.6) 129 (27.4)  1.0 

< 423.3 812 (62.1) 503 (65.1) 270 (37.9) 1.27 (0.97-.66) 

Missing data 14 (1.1)    

Ethnicity/background     

White 479 (36.6) 354 (76.3) 110 (23.7) 1.0 

Mixed 511 (39.1) 335 (68.8) 152 (31.2) 1.46 (1.10-1.95) 

Black 312 (23.9) 161 (53.3) 141 (46.7) 2.81 (2.07-3.85) 

Missing data 5 (0.4)    

Living with partner     

No 737 (56.4) 490 (69.0) 220 (31.0) 1.0 

Yes 566 (43.3) 359 (66.0) 185 (34.0) 1.15 (0.90-1.46) 

Missing data 4 (0.3)    

Health-related behavior variables     

BMI     

Underweight/Normal weight 698 (53.4) 549 (80.1) 128 (18.9) 1.0 

Overweight 373 (28.5) 203 (57.2) 152 (42.8) 2.05 (1.49-2.82) 

Obesity 198 (15.2) 74 (38.9) 116 (61.1) 4.21 (2.84-6.23) 

Missing data 38 (2.9)    

Smoking habits     

Never 927 (70.9) 369 (71.7) 252 (28.3) 1.0 

Currently/former smoker 379 (29.0) 213 (38.2) 153 (41.8) 0.99 (0.76-1.29) 

Missing data 1 (0.1)    

Alcohol intake in the last 14 days     

No 871 (66.6) 572 (68.3) 265 (31,7) 1.0 

Yes 436 (33.4) 281 (66.7) 140 (33.3) 1.20 (0.90-1.60) 

Physical activity in the last 7 days     

More than 6 hours 32 (2.4) 23 (71.9) 9 (28.1) 1.0 

1-6 hours 319 (24.4) 197 (63.0) 112 (36.2) 1.49 (0.47-2.98) 

Not at all or less than 1hr 956 (73.2) 633 (69.0) 284 (31.0) 1.40 (0.57-3.44) 

Variables related to work     

Number of jobs     

One 832 (63.7) 533 (66.4) 270 (33.6) 1.0 

Two or more 475 (36.3) 320 (70.3) 135 (29.7) 1.04 (0.80-1.35) 

Type of contractual employment     

Permanent jobs 637 (48.7) 299 (48.6) 336 (51.4) 1.0 

Temporary jobs 666 (51.0) 552 (86.3) 106 (13.8) 1.45 (0.97-2.07) 

Missing data 4 (0.3)    

Work schedule     

Day worker 281 (21.5) 203 (74.4) 70 (25.6) 1.0 

Former night worker 400 (30.6) 209 (54.1) 177 (45.9) 1.32 (0.89-1.95) 

Current night worker 619 (47.4) 439 (73.9) 155 (26.1) 1.09 (0.75-1.60) 

Missing data 7 (0.5)    
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The association between self-reported hypertension and job
strain was statistical significant only when job strain was
evaluated using the ratio between demand and control.
Workers in the highest quartile of job strain were 1.54 times

more likely to report hypertension than the reference group.
This association was not statistically significant when the
demand control model was assessed by the quadrant term
(see Table 2).

Table 2: Prevalence-ratio (PR) and respective 95% CI for self-reported hypertension and job strain among female nursing
personnel. Rio de Janeiro/Brazil, 2006. (n = 1,307)

 

 

 Whole group 
PR crude (95% CI) 

Multivariate 
Model 1 * 

Multivariate 
Model 2 # 

Multivariate 
Model 3 **  n % 

Demand/control ratio       

Low strain 940 71.9 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference) 

High strain 311 23.8 1.25 (0.99-1.67) 1.43 (1.03-1.98) 1.48 (1.05-2.05) 1.54 (1.09-2.18)

Missing data 56 4.3     

Quadrants       

Low strain 307 23.5 1.0 (reference) 1.0 (reference) 1.0 (reference) 1.0 (reference) 

Active job 526 40.2 0.86 (0.63-1.18) 1.23 (0.88-1.73) 1.29 (0.92-1.83) 1.30 (0.91-1.85)

Passive job 226 17.3 1.15 (0.79-1.67) 1.24 (0.80-1.85) 1,21 (0.79-1.87) 1.35 (0.84-2.05)

High strain 192 14.7 1.25 (0.84-1.83) 1.20 (0.78-1.85) 1.16 (0.75-1.80) 1.15 (0.73-1.80)

Missing data 56 4.3     

* Multivariate model 1: Adjusted for age 
# Multivariate model 2: Model 1+ Adjusted for socio-demographic data: income + self-reported skin color + education + marital status 
** Multivariate model 3: Model 2 +Adjusted for health-related factors: BMI, smoking habits 

 

4 Discussion
This study indicated that the association between job strain
and self reported arterial hypertension in nursing workers
depends upon the method used to analyze the demand-
control model. When evaluating occupational stress based
on the quotient between demand and control, individuals ex-
posed to high demand and low control over the job were
54% more likely to report hypertension. On the other hand,
when evaluating occupational stress using the quadrant term
(job demands above the sample median and job control be-
low the sample median), individuals exposed to high job
strain were only 15% more likely to report hypertension (in
the full model), a result that was not statistically significant.

There is no agreement regarding the best approach to as-
sess job strain based on the demand control model. Among
studies that have evaluated the relation between the cardio-
vascular outcomes and psychosocial work stress are the in-
vestigations of Theorell, et al.[14] and Michikawa, et al.[20]

that used the quotient term to assess job strain. Both found
significant associations between the job strain and heart dis-
ease. The quadrant formulation has been used in many stud-
ies, for example, by Cesana, et al.[21] and Guimont, et al.[22]

who examined casual blood pressure as outcome; and also
by Landsbergis, et al.[5] and Clays, et al.[12] who examined
ambulatory blood pressure measurements as outcome, both
publications showed significant associations as well.

The quotient term constructs a value of occupational stress
based on the interaction between levels of job demand and
job control. The choice of the cut-off point was the fourth

quartile of the distribution, the group most highly exposed
to occupational stress. This group was likely to be exposed
to situations where the psychological job demands were
greater than the level of job control. The more restrictive
are the cut-off points the stronger the effects are expected
to be produced. In both Riese, et al.[23] and in our study,
the relation between occupational stress and blood pressure
was assessed in a sample of female registered nurses that
on average were close to 40 years old, although Riese, et
al.[23] examined this outcome through 24 h blood pressure
monitoring.

Studies on blood pressure employing two or more formu-
lations of the demand-control model are scarce. One of
them was published by Landsbergis, et al.,[9] who found
significant associations between ambulatory systolic blood
pressure and all formulations of job strain (quadrants, ter-
tiles, and subtraction) for male employees. The non associ-
ation here described for the quadrant-based job strain and
reported hypertension confirm results from other authors,
who also tested job strain using quadrants and its associa-
tion with casual[16] or ambulatory blood pressure measure
among women.[23] In the latter study, with nursing work-
ers, the authors suggested psychological and physiological
mechanisms for explaining putative gender differences in
detrimental consequences of job strain. According to re-
sults here described, the quadrant formulation was not as
sensible as regards self-reported hypertension as the quo-
tient term, which may have contributed to the negative re-
sults described above.
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The higher frequency of self-reported arterial hypertension
among older, black and/or mixed race and obese women are
consistent with the literature. Particularly relevant are the
results of a population study by Borrell, et al.[24] that found
that African Americans were more likely to self-report ar-
terial hypertension. Similarly, in the present analysis, black
women were shown to have a higher risk of hypertension.
We also found that nursing personnel with no university de-
gree report more hypertension than those with a Univer-
sity degree. In Brazil, obtaining a university diploma is
indicative of a privileged social position; thus, this find-
ing reflects the association between lower socio-economic
status and hypertension. Low socio-economic level is as-
sociated with a variety of biological (metabolic syndrome,
obesity) and behavioral (smoking habits, sedentarism) risk
factors[25] and, consequently, with hypertension and cardio-
vascular diseases.[5]

Among the limitations of the present study is the use of
self-report to determine the health outcome measure. Hern-
berg[26] comments on reports on depression, hypertension
and insomnia which are filled with emotional conflicts,
which may lead answers to be influenced by the effects of
occupational stress. Although self-report hypertension may
be subject to error, there is no reason to think that this has
influenced results here described. Despite this, evidences of
the validity of self-reported hypertension were described by
Vargas, et al.[14] In addition, the cross-sectional design of
our study does not allow us to determine a causal relation-
ship between job strain and hypertension. It is possible that
workers who report hypertension may be more sensible to
work demands than the others, a limitation that demands a
longitudinal approach to be dealt with. Another potential
limitation is related to the variance in the working condition
of the sample. Duties of nurses and nurses’ assistants were
somehow different, and this was not considered here. It is
noteworthy that low scale reliability for the job control com-
ponent of job strain may have led the observed results to be
weaker than otherwise. This result are discussed by Griep,
et al.[19] in relation to scale psychometric properties for the

same workers sample.

One of the strengths of the present study is the test-retest
reliability of the self-report measure of hypertension. In
addition, the sample was formed by nursing professionals
involved with patient care, with easy access to the neces-
sary instruments to measure their own arterial blood pres-
sure or health services which would conduct such measure-
ment. Thirty-nine per cent of the workers reported having
had their arterial blood pressure measured within seven days
of the interview. Moreover, the utilization of self reported
morbidity data in epidemiologic investigations is justifiable
for its practicality and low cost. Particularly important is
the fact that studies about hypertension prevalence involve
costly methods as it is the case of the ambulatory monitor-
ing of the blood pressure. In this case the individual report
concerning its own health state can represent a more feasible
alternative for the arterial blood pressure monitors.

In conclusion, the present study contributes to this debate by
focusing on self-reported hypertension among female work-
ers, reinforcing that job strain formulation should be taken
into account in studies on psychosocial work environment.
Self-reported hypertension should be considered as an alter-
native way to assess this outcome in epidemiologic investi-
gations. The present results encourage further analyzes on
psychosocial work environment and its implications on the
health of nursing professionals.
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