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ABSTRACT

Objective: To describe the prevalence of systemic arterial hypertension (SAH) and verify the association between psychosocial
stress and systemic arterial hypertension in nursing staff.
Methods: A cross-sectional study conducted in an emergency care hospital in Southern Brazil. An instrument with sociode-
mographic, labor, clinical data and questions of Job Stress Scale was used. Descriptive and multivariate statistics analysis was
performed.
Results: The prevalence of SAH was 32%. An association was shown between SAH and being considered overweight/obese,
having a larger waist circumference, age and self-reported skin color. No association was found between psychosocial stress
(Demand Control Model quadrants) and systemic arterial hypertension, as well as with the different levels of blood pressure.
Conclusions: High prevalence of hypertension was found among nursing staff although psychosocial stress was not associate
with its occurrence. Follow-up studies are needed to elucidate more clearly the influence of the workplace environment on the
health-illness process of the workers.
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1. INTRODUCTION
The study of stress has been developed further in recent
decades, in particular, stress related to the workplace and
its consequences on the health of workers. The Demand-
Control Model (DCM) proposed by Karasek is a model used
to evaluate psychosocial stress, correlating two psychoso-
cial aspects of work, psychological demand and control over
work, with the risk of becoming ill, the Job Stress Scale, has
been validated for use in Brazil.[1]

The two dimensions evaluated in the DCM address specific
aspects of the work process. The first, control over the work,
encompasses aspects related to the use of intellectual abilities
and decisional authority; the second, psychological demand,

concerns the psychological demands faced by the worker
during the performance of their tasks.[1, 2]

The demand and control dimensions form the four quadrants
of the DCM: high strain (high psychological demand and low
control); active work (high psychological demand and high
control); passive work (low psychological demand and low
control) and low strain (low psychological demand and high
control).[1, 2] According to the authors of the scale, work-
ers who are in the high strain and passive work quadrants
would have greater chances of becoming ill, while those in
the low strain quadrant would present better conditions for
preservation of health.[2]

Work-related stress has been analyzed separately or in as-
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sociation with health conditions, such as cardiovascular dis-
eases,[2] including systemic arterial hypertension (SAH),[3–5]

musculoskeletal disorders[6] and psychological problems,[7, 8]

among others. The repercussions of stress can impact on the
entire organism but the cardiovascular system is widely in-
volved.[9] Systemic arterial hypertension is described as “a
multifactorial clinical condition characterized by high and
sustained levels of arterial blood pressure” with high rate and
low control[10] Research has shown a Brazilian and global
SAH prevalence varying from 25.5% to 37.8%.[11–13]

Studies using the DCM have been widely used around the
world in search of evidence regarding the association be-
tween the occurrence of health alterations in workers and the
high strain and/or passive work, working environment. The
results found for the prediction of health risk in relation to
cardiovascular alterations, and more specifically SAH, are
conflicting.[3, 4, 14, 15]

Based on these considerations, the hypothesis of this study is
that work performed under high psychological demand and
low control over the work activity (high strain) is positively
associated with the occurrence of systemic arterial hyper-
tension in the evaluated workers. Therefore, the aim of this
study was to describe the prevalence of SAH and verify the
association between psychosocial stress and systemic arterial
hypertension among the nursing staff of an emergency care
hospital.

2. METHODS
A cross-sectional study was conducted in an emergency care
of a public hospital in Southern Brazil. The population com-
prised of 606 nursing staff (nursing technicians/assistants)
that make up the Nursing Service. A total of 185 workers
were excluded for one of the listed reasons: workers with
temporary contracts; working at the hospital for less than a
year; being on leave (off sick, pregnancy, personal problems);
workers in management positions; and those working provid-
ing indirect care to patients. Of the remaining 421 eligible
workers, 388 (92.2%) agreed to participate in the study.

Data collection was conducted from January to June 2010
using a questionnaire containing information related to so-
ciodemographic, labor and clinical aspects, and relative to
the Job Stress Scale[2] (psychosocial stress-exposure). An-
thropometric measurements (weight, height, waist and hip
circumference) were taken and blood pressure checked.

Blood pressure (BP) was measured twice using the left arm
positioned at heart level and with the volunteer seated with
lower limbs uncrossed. The first measurement was taken
after being at rest for at least ten minutes. The second BP
recording was carried out after completion of the question-

naire. The researcher collected data with two nurse students
neither had any relationshiop with the hospital in question,
during the measuments everyday clothes were used. All par-
ticipants that were identified as having hypertension were
refered to medical staff.

The VI Brazilian Guidelines on Hypertension[10] were used
to classify the BP. The mean of values recorded from the first
and second measurements were calculated and workers con-
sidered to be hypertensive with a systolic BP ≥ 140 mmHg
and/or diastolic BP ≥ 90 mmHg. Workers who self-reported
a medical diagnosis of SAH and those that used antihyper-
tensive medication were also considered to be hypertensive,
regardless of the values recorded when BP measurements
were taken.

Body weight was checked using a digital scale and height
measured with the aid of a stadiometer. The body mass
index (BMI) was calculated using the formula BMI =
weight/height2. A BMI ≥ 25 and < 30 kg/m2 was considered
as overweight and a BMI ≥ 30 kg/m2 as obese.[16]

The Job Stress Scale, validated for Portuguese, was adopted
for evaluation of workplace stress.[1] As previously stated,
the control over the work and psychological demand dimen-
sions form the demand-control quadrants. Each dimension
generated a score by adding the points attributed to each
of the questions and was then classified as low or high, af-
ter confirmation of normal distribution through averaging.[1]

The extent of low demand (≤ 15 points) or high demand
(≥ 16 points) was defined with an average score of 14.64
(± 2.4). For the control dimension, the degree of low control
(≤ 17 points) or high control (≥ 18 points) was defined by
an average score of 16.88 (± 2.3).

The DCM[1, 2] quadrants were defined from the combinations
of psychological demand (high and low) and control over
the work (high and low) and categorized as high strain work
(high psychological demand and low control); active work
(high psychological demand and high control); passive work
(low psychological demand and low control); and low strain
work (low psychological demand and high control).

Results were analyzed using the software SPSS R© version
18.0 (Statistical Package to Social Sciences for Windows-
Chicago, IL, USA), using descriptive statistics (measures of
central tendency and variability, absolute and relative distri-
bution). Symmetry of continuous distributions was evaluated
using the Kolmogorov-Smirnov test. The chi-square test
or Fisher’s exact test were used to evaluate the association
between two qualitative variables. Continuity correction was
used in situations of a 2×2 contingency table. Monte Carlo
simulation was used where at least one variable had polyto-
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mous characteristics. A level of significance (α) of 5% was
adopted.

Multivariate analysis using binary logistic regression (Enter
Method) was used, adjusted for confounding factors (vari-
ables associated both to the outcome and exposure to a sig-
nificance level of 0.25). Odds Ratio was used to measure
effect and the Hosmer-Leneshow test in order to verify the
best-adjusted model (closest to 1.0).

The research project was approved by the Research Ethics
Committee of the Institution (Protocol no OF.CEP-997/09)
and by the Municipal Department of Health (CEP 399 Pro-
tocol No 001.044987.09.9) and each participant signed an
informed consent form.

3. RESULTS
The nursing staff in the study sample (n = 388) presented a
mean age of 48.3 (± 7.2) years, with a minimum of 29 years
and maximum of 68 years. The sample were predominantly
in the 49 to 59 years (41.8%) age group, female (81.2%), self-
reported white (71.4%), with a high school educational level
(58%), married or living in a stable relationship (56.4%),
with children (79.4%), and an average family income per
capita of US 650 per month.

Occupational characteristics showed a predominance of nurs-
ing technicians/assistants (85.1%; n = 330), with a mean
of 15.9 (± 6.7) years in the job. The area with the largest
workforce was the Intensive Care Units (39.4%; n = 153),
followed by the Inpatient Units (23.5%; n = 91), Emergency
Care Units (22.7%, n = 88) and Surgical Center (14.4%;
n = 56). More than half worked at night (51.5%; n = 200),
with 12-hour work shifts (75.3%; n = 292) and had no other

employment (82.9%; n = 322). The mean BMI was 27.9
(± 5.4) kg/m2, with 37.6% (n = 146) being overweight and
29.4% (n = 114) obese.

A 32% (n = 124) prevalence of systemic arterial hyperten-
sion was revealed. It is highlighted that at the time of data
collection 38.7% (n = 48) of these were found to have stage
I hypertension, 6.45% had stage II, 3.2% stage III and 11.6%
(n = 45) were considered to have a borderline classification.

Combining the psychological demand and control over the
work dimensions in order to obtain the demand-control quad-
rants revealed a significantly higher frequency (p < .05) in
the passive work 35.6% (n = 138) and low strain 26.5%
(n = 103) quadrants. The quadrants of active work and high
strain comprised of 16.5% (n = 64) and 21.4% (n = 83) of
professionals, respectively.

A statistically significant relationship was shown between
psychosocial stress and under graduate workers (p = .042)
who performed their duties in the Inpatient units (p = .04)
and were nursing technicians/assistants (p < .001). Similarly,
they showed systemic arterial hypertension associated with
being older than 48 years (p < .001), having a self-reported
skin color of non-white (p < .001), being a nursing techni-
cian/assistant (p = .009), having a per capita income less than
US 675 (p = .002), being overweight/obese (p < .001).

Table 1 presents the relationship of occurrence or non-
occurrence of SAH and classification of the blood pressure
levels with the JSS demand-control quadrants. The data
shows that no association was found between psychosocial
stress (DCM quadrants) and systemic arterial hypertension,
as well as with the different levels of blood pressure.

Table 1. Relationship of occurrence/non-occurrence of Systemic Arterial Hypertension and classification of blood pressure
levels with the Job Stress Scale demand-control quadrants

 

 

Blood Pressure Low Strain Passive Work Active Work High Strain p 

Systemic Arterial Hypertension      

No hypertension 70 (26.5) 97 (36.7) 47 (17.8) 50 (18.9) 
.321# 

Hypertension 33 (26.6) 41 (33.1) 17 (13.7) 33 (26.6) 

Blood pressure Classification     

.914## 

Good 59 (28.2) 73 (34.9) 38 (18.2) 39 (18.7) 

Normal 20 (27.0) 27 (36.5) 12 (16.2) 15 (20.3) 

Borderline 10 (22.2) 16 (35.6) 7 (15.6) 12 (26.7) 

Stage 1 hypertension* 10 (20.8) 18 (37.5) 5 (10.4) 15 (31.3) 

Stage 2 hypertension** 2 (25.0) 3 (37.5) 1 (12.5) 2 (25.0) 

Stage 3 hypertension*** 2 (50.0) 1 (25.0) 1 (25.0) - 

# Pearson’s chi-squared test; ## Fisher’s exact test by Monte Carlo simulation; * Systolic arterial Pressure (SAP) ≥ 140-159 mmHg or Diastolic arterial pressure ≥ 90-99 mmHg;  

** SAP ≥ 160-179 mmHg or DAP ≥ 100-109 mmHg; *** SAP ≥ 180 mmHg or DAP ≥ 110 mmHg [10] 
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Table 2 presents the gross and adjusted regressions between
psychosocial stress (DCM quadrants) and systemic arterial

hypertension, adjusted for confounding factors.

Table 2. Gross and adjusted associations between psychosocial stress (DCM quadrants) and systemic arterial hypertension
 

 

Unadjusted and adjusted 
associations 

Systemic arterial hypertension 

Unadjusted Regression Model 1* Model 2**  Model 3*** 

OR CI (95%) OR CI (95%) OR CI (95%)  OR CI (95%) 

Psychosocial Stress (DCM)          

   Low Strain 1.00  1.00  1.00   1.00  

   Passive Work 0.90 0.52-1.56 0.75 0.39-1.44 0.82 0.44-1.55  0.81 0.43-1.53 

   Active Work 0.77 0.38-1.53 1.00 0.54-2.52 0.99 0.45-2.19  0.88 0.41-1.92 

   High Strain 1.40 0.77-2.56 1.18 0.58-2.43 1.30 0.64-2.63  1.24 0.63-2.47 

Income Per Capita           

   > US 675   1.00  1.00   1.00  

   ≤ US 675   1.57 0.89-2.75 1.69 1.01-2.84  1.57 0.94-2.61 

Educational Level          

   Graduate   1.000       

   Under-Graduate   0.99 0.51-1.91      

Age          

   ≤ 48 years   1.00  1.00   1.00  

   ≥ 49 years   2.44 1.43-4.17 2.60 1.56-4.33  2.45 1.48-4.03 

Skin Color (self-reported)          

   White   1.00  1.00   1.00  

   Other   1.66 0.96-2.90 1.76 1.02-3.03  1.81 1.06-3.10 

Work Sector          

   Emergency   1.00  1.00     

   Surgical Center   2.23 0.93-5.31 2.08 0.88-4.92    

   Inpatient Unit   1.88 0.88-4.01 1.71 0.82-3.58    

   Intensive Care   1.72 0.85-3.49 1.57 0.79-3.12    

Job role (Nursing)          

   Nurse   1.00       

   Technician/Assistant   1.46 0.54–3.95      

Time in Role          

   ≤ 15 years   1.00       

   > 15 years   1.20 0.71–2.02      

Hosmer-Leneshow Test 1.000 0.242 0.764  0.939 

* Adjusted regression: SAH, DCM quadrant, income per capita, educational level, age, skin color, work sector, job role, time in role; 

** Adjusted regression: SAH, DCM quadrant, income per capita, age, skin color, work sector; *** Adjusted regression: SAH, DCM quadrant, income per capita, age, skin color. 

According to the Hosmer-Leneshow Test, the third model
best explains the associations found. An association was not
demonstrated between SAH and psychosocial stress, how-
ever, one was found with the variables age, skin color.

4. DISCUSSION
The research hypothesis that work performed under high
psychological demand and low control of the working ac-
tivity (high strain) is positively associated to the occurrence
of systemic arterial hypertension in the evaluated workers
was not proven, corroborating with other studies.[17, 18] One
study[18] showed a relationship between work stress (high

strain) and blood pressure in a subgroup of volunteers re-
cently diagnosed with SAH. Similarly, there is evidence of a
positive association between stress and hypertension when
gender is considered.[14, 15, 19]

Of the 124 (32%) nursing staff with SAH, the prevalence was
higher in the passive work quadrant and similar in the low and
high strain quadrants. However, the sum of the prevalence
in the passive work and high strain quadrants is important
(59.7%). This data is reinforced by other studies[1, 17, 20] that
also found higher prevalence in these quadrants. Although
the hypothesis of this study was not proven, it is worth noting
that the passive work and high strain quadrants are consid-
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ered by Karasek[2] as having the greatest risk for causing
illness, including cardiovascular conditions.

Follow-up studies, unlike studies of a cross-sectional design,
have been able to demonstrate the association of stress with
SAH. A meta-analysis[21] of six cohort studies involving
34,556 volunteers, performed in order to analyze the effect
of psychological stress on arterial blood pressure increase,
showed that individuals with a greater reaction to stressor
tasks were more likely to present an increase in arterial blood
pressure when compared to those with a lower reaction (OR
= 1.21; 95%CI: 1.14-1.28; p < .001). Although the study
data showed a relatively modest magnitude of effect, the
findings suggest the importance of controlling psychological
stress as part of a non-drug treatment of systemic arterial
hypertension.

Taking into consideration the high prevalence of SAH noted
in the nursing staff involved in this study, in accordance with
other Brazilian study,[22] the importance of maintaining a
constant vigilance on the health of these workers is empha-
sized as most presented blood pressure values corresponding
to stage I SAH, often not showing signs or symptoms of the
disease. Therefore, strategies should be adopted to identify
health risk situations related to the work process, working
environment and conditions under which work is performed.

The nursing work environment involves many stressful vari-
ables, including those related to the patient/family care and
interpersonal relationships with fellow health team members.
In an emergency care hospital these variables may take on
greater importance when considering the clinical case of a
patient (injuries and need for constant vigilance), insecu-
rity/anxiety of the patient/family, and the need for efficient
nursing staff performance.[23, 24]

In this study, the lack of association between SAH and psy-
chosocial stress may be related to interference resulting from
the employment stability given to workers of public insti-
tution, could have a minimized perception of the demands
arising from the work process. This aspect has also been re-
ported in other studies involving Brazilian and foreign public
institutions.[3, 19]

Analysis of the nursing professionals suffering from SAH in
relation to the study covariables (grouped into sociodemo-
graphic, workplace and health) showed that some variables
might indicate likelihood for developing this disease. An
association was seen with the variables of age, skin color and
income. This finding has also been demonstrated in another
study showing an SAH prevalence of 32.7% and a positive
correlation with BMI, WC and age group.[25]

Age, especially older age groups, is shown to be associated

with SAH, a study investigating the biological consequences
of stress found significant statistical results in relation to the
age of hypertensive individuals and their relationship with
the quadrants,[17] while an alternative research showed no
association between high strain and age.[15]

Another sociodemographic variable that presented a signif-
icant statistical association was income in the low strain
quadrant, in which professionals with a per capita income up
to US 675 were 1.69 (95%CI: 1.01-2.84) times more likely
to present SAH than those with a per capita income above
this cutoff point. A study conducted to evaluate stress in the
workplace and income found a positive association between
having a lower per capita family income and the passive work
and high strain quadrants.[6]

The relationship found between SAH and overweight/obesity
is highlighted, the prevalence of overweight and obesity
(67%) that surpassed national indexes where the Brazilian
Household Expenditure Survey from 2008 to 2009 showed a
prevalence in the population for being overweight and obese
of 50.1% and 12.5%, respectively. These percentages are
even higher when considering the southern region of Brazil
(56.8% and 15.9%, respectively).[26] Although no evident
association was found following multivariate analysis, this
aspect should be carefully evaluated in order to propose mea-
sures to promote worker health.

Workers with an inadequate WC are three times more likely
to be classified as having SAH, which identifies and high-
lights the importance of this variable for inclusion in inves-
tigations as a marker of additional risk for cardiovascular
disease.[11] White coat hypertension was unlikely as the re-
searcher had no link with the employers or were using the
garment.[27]

The main limitations of this study is intrinsic to a cross-
sectional study (reverse causality bias), the observed results
contribute to reinforce some findings of other studies. Given
the lack of association of psychosocial stress and the oc-
currence of SAH, follow-up studies are needed to elucidate
more clearly the influences of the working environment on
the health-illness process of workers. The findings of this
study can contribute to future discussions and planning of
preventive actions related to this condition, which was found
to be so intense among the nursing staff of this institution.

5. CONCLUSION
We found a higher prevalence of hypertension, mainly corre-
sponding to stage I, among nursing staff, associated with age,
self-reported skin color referred to as non-white, and to those
with an inadequate waist circumference. No association was
found between hypertension and psychosocial stress.
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