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ABSTRACT
Aim: describe the degree of stress of the shipyard workers, according to the dimensions of demand and 
control. Method: descriptive research of the sectional type. A self-applied structured questionnaire was used. 
Demand and control were measured by the scale adapted to Portuguese, based on the short version of the 
Job Stress Scale. Results: among the 114 participants, the following points were presented.: Demand 11 
points, with 63.2% of workers below the median; and Control 12 points, most employees with scores below 
the median (57.9%). Most of the workers were in low demand (36.8%). Discussion: the environment and the 
proper relationship to the work activity, according to the conditions in which they occur, can also produce 
physical and mental wear. Conclusion: the low demand situation provides greater motivation to create and 
develop positive behavior at work. It’s should also be alert to the need to develop inter-institutional and 
multidisciplinary actions in mental health and work.

Descriptors: Burnout, Professional; Occupational Health; Working Environment; Quality of Life.
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INTRODUCTION

The term “stress” is used as the cause 
or explanation for numerous disorders that 
afflict modern human life(1,2). In addition, it is 
often associated with feelings of discomfort - 
many people define themselves and to other 
people as stressed(3). Stress is often seen as 
something counterproductive and negative, 
which causes damage to the individual’s 
quality of life(4).

Hans Selye(5) gave prominence to the 
concept of stress, popularizing the term. The 
picture given here is characterized by ab-
normal wear and/or reduced work capacity, 
caused primarily by prolonged disproportion 
between the degree of stress to which the in-
dividual is exposed and the ability to support 
it. Thus, it is not considered to be a disease or 
distinct nosological situation, but potentially 
source of emotional disorders(1,6).

As social human action, the work inclu-
des man’s ability to produce both for himself 
and for the environment in which he lives. In 
the process of interaction with nature me-
diated by produced instruments, man, while 
modifying the nature, is also changed by it(7.8).

These situations provide a set of res-
trictive responses that can be emotional 
(increased dissatisfaction, disinterest and 
irritability), physiological (increased blood 
pressure, heart rate and hormone levels) 
and/or behavioral (fragility of interpersonal 
relationships and difficulty concentrating), 
favoring a decrease in individual health and 
well-being(9,10).

Regarding the psychosocial work study, 
Karasek and Theorell understand that the 
cause-effect relationship of stress occurs by 
a complex system involving the interaction 
of multiple factors(11). Stress represents an 
unbalanced system as a whole, in particular 

the control system, which includes a bio-
logical level, a psychoendocrine level and 
also a level of cognitive and interpersonal 
function(12).

The demand-control model, originally 
developed by Robert Karasek(13), considered 
the interaction of two components that 
could favor the wear at work: psychological 
demands and job control. Subsequently, the 
model now includes a third dimension - the 
perception of social support of work deve-
loped by Johnson and Hall(14). The demands 
are pressures of a psychological nature, being 
either quantitative, as time and speed in per-
forming work, or qualitative, as conflicts be-
tween contradictory demands. Control is the 
ability of the worker to use their intellectual 
skills to carry out their work as well as having 
sufficient autonomy to make decisions on 
how to do it(11,15). 

The organization of work is becoming an 
important social instance in mental health-
-disease process. Such an organization shall 
take effect on the worker’s body, through the 
psychic apparatus, in which is the right mode 
of operation imposed model in the light of 
the demands, contents and requirements of 
the mode of production’s logic(1,3,16).

The workplace is configured as an impor-
tant space for the development of interven-
tions aimed at promoting health and quality 
of life, given the possibility of reaching large 
numbers of people, and because much of the 
adult population designed countless hours of 
their lives to work(17).

Labor events may negatively impact 
individuals well-being(18). But in recent years, 
the research of stress in organizations and its 
consequences for the health of workers has 
sparked significant interest and disclosure. As 
the main source of this investment research, 
there have been undesirable effects on the 
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economic plan that stress situations bring to 
organizations(3,9,19).

Work on the site is done mostly by men, 
and services predominantly as technical sup-
port. Although there is an administrative and 
a management section, the large workforce at 
the shipyard is related to manual, heavy and 
repetitive work. These workers are exposed 
to the constant noise of ventilation and ma-
chinery; suffer manual wear by the tools used 
in their services. They are exposed to high 
temperature and air pollution by aerosol, 
mixing engine oils, dust, and other harmful 
chemical agents (20).

In order to develop the research and 
reach the desired results the following rese-
arch problem may be raised: What degree of 
stress, according to demand-control model, 
exists among shipyard workers in the state 
of Rio de Janeiro? 

MATERIAL AND METHOD

Descriptive research with a quanti-
tative approach constitutes the sectional 
type. Data collection took place in 2012. 
As subjects, 114 employees of the 229 are 
allocated in the shipyard of maritime trans-
port undertaking. This is a non-probabilistic 
sample, due to inaccessibility to the entire 
population. This event occurred although 
there was the possibility of reach the entire 
population, to withdraw part sample, which 
was readily accessible.

In the first contact, the research purpo-
ses and presentation of the Term of Consent 
were explained. Each participant completed 
the document in view of the National Health 
Council (CNS Resolution 466/2012). The stu-
dy was approved by the Ethics Committee of 
the Antonio Pedro University Hospital under 

number 260/11 and CAAE 0271.0.258.258-
11.

The instrument used was a self-applied 
structured questionnaire with open and 
closed questions which contained sections 
organized by subject (labor aspects, socio-
-demographic variables, work stress scales, 
background and lifestyle habits, emotional 
and physical health, sleep and reproductive 
health).

Among the socio-demographic charac-
teristics, about the self-reported skin color 
aspect, the yellow, brown and Indian options 
were recoded to mestizos. Regarding marital 
status, we decided to recode “with compa-
nion” for married individuals or in a stable 
relationship, and “no companion” for single, 
separated, divorced and widowed.

In terms of labor variables,  profes-
sionals were categorized into eight major 
occupational groups (mechanical, welding, 
carpentry, electrical and electronics, gene-
ral services, administrative, supervision and 
engineering), for similar work in order to 
achieve better statistical treatment, since 
there were more than 30 different profes-
sional categories. The work sectors suffered 
dichotomization: technical support for the 
technical and mechanical services, against 
administration and management for the 
administrative and bureaucratic services.

In this study, the scale used was adapted 
to Portuguese, based on the short version of 
the Job Stress Scale (JSS), originally in En-
glish, according to Alves et al.(15). The smaller 
version was created by Theorell et al.(21). This 
version has 17 questions, five to evaluate 
psychological demand at work six to assess 
the degree of control at work and six for 
social support, although the latter was not 
evaluated in this study.
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The scores were obtained by adding the 
points assigned to each of the questions. 
According to these questions, the score for 
demand ranges from 5 to 20 points, while 
the score for control can vary from 6 to 24 
points, according to the stress assessment 
model at work adopted in this research(15.21). 
It was built a score of the support degree on 
the professional work presented in this study.

To obtain a definition of stress exposure 
quadrants at work, based on the dimensions 
of demand and control, we used the median 
found in the scores of the dimensions in-
vestigated. To establish the demand-control 
model groups (MDC), the variables “psycho-
logical demand” and “job control” and their 
dichotomized degrees (high and low) were 
combined to build the quadrants of the two-
-dimensional model, in which: High exigency 
= combination of high demand and low 
control; active work = combination of high 
demand and high control; low exigency = 
combination of low demand and high con-
trol; and passive work = combination of low 
demand and low control(11).

Initially, univariate analysis was perfor-
med which allows us to describe the socio-
demographic and work characteristics of 
the study population. Continuous variables 
were presented, according to their average 
frequencies (with a standard deviation), and 
categorical variables, according to their ab-
solute values and proportions.

For the bivariate analysis, the age varia-
ble was analyzed according to the average 
found for the population. The chi-squared 
test (x2) was used to verify differences among 
the groups during the bivariate analysis. It 
was considered in the assessment of the sig-
nificance, the value of p ≤ 0.05. In the case of 
tables with caselas with less than or equal to 
five, in addition to the chi-square test, Fisher’s 

test was used (only for tables of 2/2) in order 
to obtain better statistical treatment(22). Each 
step of the data analysis process was carried 
out with the use of Microsoft Office Excel 
2003 and Statistical Package for the Social 
Sciences version 2.1.

RESULTS 

Among the 229 employees working at the 

shipyard, 114 were interviewed (about 50% of to-

tal) and are in the sample making up the universe 

of workers studied.

The average age was 40 years old, with a 

standard deviation of 14.2 years. Regarding gen-

der, 97.4% of the population consisted of men 

and only 2.6% women. With regard to skin color, 

46.5% were mestizos. Regarding marital status, 

68.4% of the sample had a companion (a) and 

68.4% of respondents had children. As for family 

income in minimum wages (SM), at the time of 

the interview (R$622.00), 22.8% had maturities 

between four and five SM. In terms of education, 

44.7% had completed high school (see Table 1).

The mechanical and boiler categories di-

vide the largest number of workers, with 24.6% 

of the total each. The 16 existing sectors were 

also recoded into two: technical support (86.8%) 

and administration and management (13.2%). 

In regard to the type of employment contract, 

93.9% were part of the permanent staff of the 

institution. The average time in the company was 

5.5 years, with a standard deviation of 10.2 years. 

Most workers (84.2%) worked less than six years in 

the institution. In terms of weekly working hours 

(CHS), 91.2% meet 44 hours, which is also the 

average number of hours worked, with a standard 

deviation of 8.3 hours (see Table 2).

It was found that the median dimension de-

mand was 11 points, while the control scale was 

12 points. In the dimension demand, 72 workers 
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had demand below the median (63.2%), while the 

42 remaining scores remained above the median 

(36.8%). In the dimension control, 66 employees 

had their scores below the median (57.9%), the 

other 48 had scores above the median control 

(42.1%).

In relation to the average age found (40 

years), 44 workers aged less than average were 

with labor demand below the demand median 

(61.1%). The other 42 workers, whose demand 

scores exceeded the median, divided up equally 

between the two layers.

When evaluating gender issues, the vast 

majority were male (97.4%). In the dimension 

demand, all 72 workers were men whose demand 

was below the median. Where demand was above 

the median, 92.9% were men and 7.1% women.

As for the self-reported skin color, among 

subjects with demand below the median, 48.6% 

were classified as mestizos. Of the 42 workers 

whose demand exceeded the median, 42.9% 

were mestizos.

By analyzing marital status, with or without a 

companion, of the 72 workers who had values of 

Table 1. Analysis between sociodemographic characteristics and demand/control by the median of 
shipyard workers. Rio de Janeiro, 2012.

Variable sociodemographic
Low demand High demand Low control High control

N % N % N % N %
Age by the average of 40 years 
old

(DP = 14,2) p = 0,248 (DP = 14,2) p = 0,364

Up to 40 years old 44 61,1 21 50 40 60,6 25 52,1

Older than 40 years old 28 38,9 21 50 26 39,4 23 47,9

Gender p = 0,48* p = 0,618*

Female 0 0 3 7,1 2 3 1 2,1

Male 72 100 39 92,9 64 97 47 97,9

Recoded Skin Color p = 0,829 p = 0,724

Black 13 18,1 8 19 11 16,7 10 20,8

White 24 33,3 16 38,1 25 37,9 15 31,2

Mestizo 35 48,6 18 42,9 30 45,5 23 47,9

Recoded Marital Status p = 0,758 p = 0,949

With companion 50 69,4 28 66,7 45 68,2 33 68,8

No companion 22 30,6 14 33,3 21 38,8 15 31,2

Have children p = 0,253 p = 0,452

Yes 52 72,2 26 61,9 47 71,2 31 64,6

No 20 27,8 16 31,8 19 28,8 17 35,4

The average education p = 0,887 p = 0,887

Up to high school incomplete 25 34,7 21 50 27 40,9 19 39,6

Above high school 47 65,3 21 50 39 59,1 29 60,4

Family income average of 5 SM p = 0,950 p = 0,410

Up to 5 SM 45 62,5 26 61,9 39 59,1 32 66,7

Higher than 5 SM 27 37,5 16 31,8 27 40,9 16 33,3

Subtitle: N = gross value on the layers; % = Value of the percentage on the layers; DP = Standard Deviation; p = test value of chi 
square; * = value of Fisher’s proof.
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demand below the median, 69.4% had a compa-

nion. As for the 42 employees with demand above 

the median, we found a similar proportion - 66.7% 

had a companion.

We assessed the presence of children in 

dimension demand from 72 workers with values 

below the median, to find that 72.2% generated 

descendants. As for professionals whose demand 

results exceeded the median, 61.9% had children.

On the issue of education, the average 

found was the incomplete high school degree. 

46 workers were unable to complete high school 

(40.4%). However, most (59.6%) completed high 

school or obtained a higher education. Among 

the 72 workers with demand below the median, 

65.3% had completed high school or advanced 

studies. The other 42 workers whose demand 

scores exceeded the median equally divided up 

between the two layers.

In the evaluation of the minimum wage at 

the time (R$622.00), the result obtained as avera-

ge was five SM, while most workers (62.3%) earned 

wages to this average. As regards the demand 

below the median, 62.5% received up to five SM. 

As the demand above the median, found similar 

proportion: 61.9% had maturities of up to five SM.

Analysis of socio-demographic profile and 
dimension control

In terms of the dimension control, 40 workers 

aged below the average of 40 years old were 

with control values below the median (60.6%). 

In the age group above the average, 47.9% were 

in control scores on the work above the median.

Among women, two of them reached be-

low the median scores control (3.0%) and above 

(2.1%). As for men, 97.0% were below the median 

control. The other 47 men had control over the 

work above the median (97.9%).

As for the self-reported skin color, among 

workers who had scores below the median, 45.5% 

were mestizos. The remaining 48, whose values 

were above the median of control, 47.9% declared 

mestizos.

Among the workers who had results below 

the median, 68.2% had a companion. As for pro-

fessionals with control above the median, we 

encountered a similar proportion as 68.8% had 

a companion.

Regarding the presence of children, the 66 

workers with scores below the median control, 

71.2% had children. In the case of employees with 

control over the median, 64.6% had children and 

35.4% didn’t.

In regard to the issue of education among 

workers with scores below the median, 59.1% had 

completed high school or studied beyond. As for 

employees with control over the median, came to 

a similar proportion: 60.4% exceeded the average 

of schooling.

As for the salary component, among those 

whose control was below the median, 59.1% 

received up to 5 SM. Regarding the control over 

the work above the median, 66.7% had maturities 

of up to 5 SM.

With regard to the professional ca-
tegory, it appears that as the 72 workers 
with demand below the median, the boiler 
workers had the highest percentage (25%), 
followed by mechanical (22.2%). Among the 
42 workers with demand above the median, 
28.6% were mechanical and 23.8% were 
boilermakers.

As for the work sectors, among the 72 
workers with demand below the median, 
87.5% were in technical support. For the 42 
workers with demand score above the me-
dian, there was a similar proportion, 85.7% 
were technical support.

When analyzing the employment con-
tract (temporary and permanent), it appears 
that for the demand below the median, 93.1% 
were permanent staff. With the above average 
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Table 2. Analysis of labor characteristics and demand/control the median of shipyard workers. Rio 
de Janeiro, 2012.

Labor variable
Ow demand High demand Low control High control
N % N % N % N %

Professional category p = 0,528 p = 0,600

Mechanics 16 22,2 12 28,6 14 21,2 14 29,2

Boilers 18 25 10 23,8 15 22,7 13 27,1

Carpentry 6 8,3 3 7,1 4 6,1 5 10,4

Electrical and electronics 9 12,5 2 4,8 7 10,6 4 8,3

General Services 11 15,3 4 9,5 9 13,6 6 12,5

Management 8 11,1 4 9,5 8 12,1 4 8,3

Supervision 4 5,6 5 11,9 7 10,6 2 4,2

Engineering 0 0 2 4,8 2 3 0 0

Recoded sectors p = 0,768 p = 0,154*

Technical support 63 87,5 36 85,7 63 87,5 36 85,7

Administrative/manage-
ment

9 12,5 6 14,3 9 12,5 6 14,3

Emplyment contract p = 0,488* p = 0,190*

Temporary 5 6,9 2 4,8 7 10,6 0 0

Permanent 67 93,1 40 95,2 59 89,4 48 100

Time in the institution (DP = 10,2) p = 0,844 (DP = 10,2) p = 0,520*

Up to 6 years 61 84,7 35 83,3 52 78,8 44 91,7

More than 6 years 11 15,3 7 16,7 14 21,2 4 8,3

Weekly working hours (DP = 08,3) p = 0,460* (DP = 08,3) p = 0,124*

Up to 44 hours 65 90,3 39 92,9 58 87,9 46 95,8

More than 44 hours 7 9,7 3 7,1 8 12,1 2 4,2

Subtitle: N = gross value on the layers; % = Value of the percentage on the layers; DP = Standard Deviation; p = test value of chi 
square; * = value of Fisher’s proof.

demand, 95.2% of workers belongs to the 
permanent contract.

The average time the institution was 
six years, with 96 employees (84.2%) to this 
average. Of the 72 workers with demand 
below the median, 84.7% were in the insti-
tution with an average of six years. As for the 
workers with demand above the median, the 
ratio was very close, 83.3% had spent up to 6 
years in their business.

The average weekly working hours 
(CHS) was 44 hours. Most workers (91.2%) fall 
below this regime. Of the 72 workers with a 
demand score below the median, 90.3% of 
them have average CHS, equal or inferior to 

44 hours. With the above average demand, 
the outlook is similar, 92.9% work up to 44 
hours a week.

Analysis of labor issues and the dimension 
control

As for the professional category among 
workers whose control scores were below 
the median, the highest percentages were 
among the boilermakers (22.7%) and me-
chanical (21.2%). Among the 48 workers with 
control values on the work above the median, 
it we found 29.2% were mechanics and 27.1% 
of boilermakers.
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Regarding the issue of the labor sector, 
workers with control below the median, 
85.3% were technical support. With control 
over the median, 91.7% of workers were in 
technical support.

When evaluating the type of employ-
ment contract between subjects with scores 
of control below the median, the majority 
belonged to the permanent staff (89.4%). 
As for workers with control score above the 
median, all were part of the permanent staff.

With regard to time in the company, 
workers whose findings were below the 
median, 78.8% had up to six years with the 
company. In terms of employees with control 
over the median, 91.7% were in the institu-
tion for six years or less.

As for CHS among subjects with scores of 
control below the median, 87.9% work up to 
44 hours a week. Employees with control over 
the median, 95.8% have CHS up to 44 hours.

Karasek Quadrants

Looking at the indicators described 
above, the demand dimensions combine 
and control in order to form the four groups 
offered by Theorell and Karasek. In this sen-
se, there are four categories of exposure to 
stress: high exigency, active work, low exi-
gency and passive work(11).

We observed that the highest propor-
tions among the categories were low exigency 
(36.8%) and high exigency (26.3%). The lower 
frequencies, 21.1% and 15.8%, were between 
passive work and active work, respectively.

DISCUSSION

In a study with 457 metallurgical workers 
the median of demand found was 12 points 

and the median of control was 9 points(23). 
In the study of Sontag et al.(24) conducted 
with employees of the administrative public 
university sector, the median for demand 
and control were 14 and 17 respectively. 
Among the surgical nursing workers from 11 
hospitals from Paraná, we met the following 
average values: 15 to demand and 17 for 
control(25). For a survey of 470 truck drivers, 
the values of median of demand and control 
were as follows: 18 in demand, 16 in control 
over work(26). 

It can be seen that this study find greater 
resemblance values attributed to medians of 
demand and control to the study of Padula et 
al.(23). Interestingly, the profile of workers in 
the metal industry is the most similar to the 
employees of the shipyard, by being exposed 
to constant noise of ventilation and machi-
nery, high temperature and pollution in the 
air by aerosols, mixing engine oils, dust, and 
suffering wear by manual tools used in their 
services, and other harmful chemicals(20).

The other studies with nursing professio-
nals, truck drivers and administrative workers 
had median scores in two dimensions greater 
than those found in this study(24,25,26). This 
shows that the nature of shipyard work has 
a specificity of demand and control in the 
work environment.

The passive work quadrant was com-
posed by 21.1% of workers. The study of 
Prochnow et al.(27) with nursing professionals 
from a public university hospital and the re-
search of Greco et al.(28) with childcare service 
agents in Rio Grande do Sul presented next 
percentages in this layer, of 19.7% and 21% 
respectively.

With regard to low exigency, Greco et al. 
(28) found 30.2% of the subjects contained in 
this quadrant, a value similar to that found in 
this study (36.8%).
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With regard to active work, we found 
that 15.8% of surveyed employees in this 
study belong to this quadrant. Once again, in 
relation to the scores obtained by the military 
police in Recife, the finding of the study of 
Ferreira, Bonfim and Augusto (29) are those 
closest to this study (19.6%).

The quadrant high exigency was com-
posed by 26.6% of workers in this study. The 
work of Prochnow et al. (27) with nursing pro-
fessionals from a public university hospital 
and the study of Ferreira Bonfim and Augusto 
(29) with military police, had close percentage, 
29.7% and 27.8%, respectively.

As stated the MDC - work in high exi-
gency conditions is harmful to the health 
of workers, and a predictor of most of the 
physical and mental exhaustion produced in 
the work environment. Knowing that workers 
in high exigency are more susceptible to 
stress and, consequently, decreased ability 
to work, the results of this study indicate 
that intervention measures of worker health 
promotion and functional capacity of the 
maintenance should be adopted and active.

It can be seen that the shipyard workers 
show up in low exigency work quadrant whe-
re they have greater motivation for creation 
and developments of positive behaviors at 
work. However, the second most common 
layer was the high exigency, exposing the 
population to greater risk of mental and 
physical illness.

The ideal job is one that represents the 
status of relaxation caused by conditions with 
low psychological demand and high levels 
of control (low exigency). In this context, it 
should be considered that environment and 
having a proper relationship to the work ac-
tivity acts the same way in forming a privile-
ged locus of human achievement, according 
to the conditions in which they occur, may 

also cause wear both physical and mental(30). 
Requiring particular attention considering it 
as a determinant environmental of people’s 
health conditions.

Limitations of Study 

First, the study of pioneering was a major 
challenge with regard to comparisons, be-
cause there are few studies for labor groups 
similar to those addressed in this study. 
The data collection time was extended (10 
months) and was also challenging the issue 
of logistics, since the shipyard is in a recluse 
neighborhood with only public transport 
options.

The work dynamics in the shipyard was 
a limiting factor. Data collection took place 
during the working hours of employees, who 
were released from their sectors by their fo-
remen and supervisors, according to service 
demand.

As for the bias of healthy workers, em-
ployees who were on sick leave during the 
collection period could not be interviewed, 
however, during the time of collection that 
may have been minimized in some way, for 
those who returned were interviewed in 
person or by phone. Furthermore, it was re-
quested to occupational medical sector the 
link of workers on sick leave, and returning 
those workers were also addressed on the 
questionnaire.

In addition, the average staff time in the 
company stood at just 6 years, which shows 
employee turnover, damaging very much the 
type of study conducted (cross section). In 
addition to this issue, the cross-section only 
provides instant variable image to be studied, 
with the need for further studies with diffe-
rent designs that can assess the occupational 
stress among professionals over the time.
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The discussion with the literature was 
hampered due to our approach by the me-
dium demand and control related to socio-
-demographic and labor characteristics, while 
the works published in the academic world 
address the Karasek quadrants.

CONCLUSION

Among the 114 subjects who participa-
ted presented to the following scores in MDC: 
median demand with 11 points, with 63.2% of 
workers below the median, and control with 
12 points, with most of the employees with 
scores below the median (57.9%).

Regarding the Karasek quadrants, in ter-
ms of those originated from the combinations 
of demand and control, the highest frequen-
cies were found between the categories low 
exigency (36.8%) and high exigency (26.3%). 
The lower frequencies, 21.1% and 15.8% res-
pectively, were split between passive work 
and active work.

It is essential to train the workers of 
health services, for signs and symptoms of 
mental suffering, in order to consider the im-
portance of the work situation as one of the 
determining factors of health-disease. Thus, 
we should be alerted to the need to develop 
inter-institutional and multidisciplinary ac-
tions in mental health and work.

In addition, there is the need for a parti-
cipatory organizational management, invol-
ving employees in the process of changes and 
improvements in the working environment. 
Together with measures to promote worker 
health, we would conclude that the focus 
of attention should be on the inclusion of 
preventive measures to combat occupational 
stress.
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