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ABSTRACT Occupational stress represents a considerable risk for the health and well-being of a person.
The main aim of this research is to identify the most frequently occurring stressors and predictors of
occupational stress in Amazon civil engineers, as well as to highlight the coping strategies employed by
them. A questionnaire and a semi-structured interview were used as methods. The results showed that
stress agents that usually affect civil engineers are the pressure related to job responsibility, followed by
work-family conflict, where women present higher stress levels than men. Regarding coping strategies,
it has been noted that the practice of physical activity was considered a common approach for senior
engineers, and that social support was frequently observed among the majority of the sample. Hopefully,
this research will contribute to the study of occupational stress in relation to the construction industry,
as well as assist organizations and professionals in applying effective stress-coping strategies.
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RESUMO O estresse ocupacional representa um risco considerdvel para a saiide e o bem-estar do individuo.
O principal objetivo desta pesquisa é identificar os estressores e os preditores de estresse ocupacional mais
frequentes em engenheiros civis da Amazoénia Brasileira, assim como destacar as estratégias de enfrentamento
utilizadas por eles. Um questiondrio e uma entrevista semiestruturada foram utilizados como métodos. Os
resultados demonstraram que o agente estressor que geralmente afeta os engenheiros civis é a pressdo relativa
a responsabilidade do cargo, seguida pelo conflito trabalho-familia, no qual as mulheres apresentam niveis de
estresse mais elevados do que os homens. Quanto as estratégias de enfrentamento, se observou que a prdtica
de atividade fisica foi majoritdria em engenheiros nivel sénior e que o apoio social foi comum a maioria
da amostra. Espera-se que esta pesquisa contribua para a estrutura de estudos sobre estresse ocupacional
relacionado a industria da construgdo, bem como possa auxiliar as organizagdes e profissionais na aplica¢do
de estratégias assertivas de enfrentamento do estresse.
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Introduction

Important changes in labor practices have oc-
curred in recent years, including employment
security, characterized by continuity and stabil-
ity, which has been replaced by more flexible
relationships, such as fixed-term agreements.
Furthermore, the competitive pressure among
companies has increased. These changes have
resulted in considerable work pressure in many
professions’, and consequently, there has been
an increase in reported problems related to
occupational stress.

Stress has been associated with negative
consequences?, such as the onset of physical
and mental diseases. It has impacted employ-
ees’ productivity, well-being, job satisfaction,
and quality of life3-5. At the psychosocial level,
stress can contribute to mental disorders, alco-
holism, substance abuse®, and suicide’. At the
physical level, it is linked to high cholesterol,
stomach diseases, increased systolic blood
pressure, and the acceleration and progression
of coronary disease3-". Consequently, all the
psychosocial risks in the work environment,
including stress, have become a focus of in-
ternational research.

Therefore, occupational stress is considered
a global problem present across most sectors in
various countries, including the construction
industry®. In this context, civil engineers in
the construction industry face high work pres-
sure, insecure work environments'415, a lack
of safety training'¢, high rates of fatalities and
work accidents', among other reasons. These
characteristics make it possible to classify civil
engineering as a high stress profession81°,

Research on the factors that predispose
individuals to stress is significant, as there
are few studies analyzing stress predictors
in the construction industry workforce2%21,
Additionally, there is limited research compar-
ing the factors that cause occupational stress
among workers in this sector’®.

Therefore, the aim of this research is to
identify the main reasons and predictors of
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occupational stress among civil engineers in
northern Brazil, specifically in the Amazon
region. Furthermore, it seeks to analyze the
coping strategies used by these professionals
to improve their quality of life and well-being,
This research will contribute to the theoreti-
cal framework of this topic, filling knowledge
gaps related to coping strategies and stress in
the construction industry. It will also assist
companies and professionals in developing
strategies to reduce occupational stress levels,
helping to mitigate its consequences.

Occupational stress and coping
strategies

By definition, occupational stress is the ac-
cumulation of physical and emotional harmful
responses to health issues that occur when
employees are presented with work demands
that exceed their knowledge, skills, or chal-
lenge their ability to cope?2. Hart and Cooper?3
consider occupational stress as a multifactorial
integration. On one hand, there are personal
and personality variables of the employee, and
on the other hand, there are the work envi-
ronmental and organizational characteristics.
This integration results from the employee’s
evaluation of the work environment and the
extent to which they can adapt to it?4. It is
concluded that working conditions influence
the issue of stress. Exposure to stressful con-
ditions in the work environment, also called
occupational stressors, can strongly influence
worker health. Being exposed to occupational
stressors in the work environment can signifi-
cantly affect the health of employees?2.
There are numerous occupational stress-
ors and, according to the literature, the main
ones are: work characteristics, organizational
roles?s, interpersonal work relationships,
career development, and organizational
factors related to the work structure?6:27, work-
family conflict?8, and pressure related to job
responsibility?®. The main characteristics of
these stressors are described in chart 1.
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Chart 1. The main characteristics of the occupational stressors

Occupational stressor Main Characteristics

Work characteristics

It is related to work demands and control, that is, how the employee copes with demands that

exceed his or her control or work capacity.

Organizational roles

It is divided into conflict and role ambiguity, and it is linked to the employee not having enough

information about his or her real function in the work environment.

Interpersonal work relation-
ships or Social Support

Career development

Itis linked to the relationship between colleagues and supervisors in the workplace

It covers the beginning, maintenance, end-of-career, evolution conditions, impacts of under-

promotion, over-promotion, status incongruence and career insecurity (which it is linked to

the lack of work stability).

Factors related to Organiza-

tional structure and climate inherent in employment.

Work-family conflict

It is related to lack of autonomy in decision making, restrictions on behaviors and policies

It is associated with the incompatibility of work and family demands and occurs when the en-

ergy invested in one of these factors is excessive, causing negative impacts on the other factor.

Pressure related to job

responsibility environment

Associated with the responsibility that the worker has for people and equipment in the work

Source: Prepared by the authors based on Cooper, Dewe and O'Driscoll?8 and Ferreira et al.2°,

In order to maintain homeostasis, the indi-
vidual uses psychobiological resources to cope
with stressful events and avoid the effects of
stress30-32, This individual confrontation, both
psychological and biological, against the stress-
ors, is called coping33.

Coping strategies, or coping, are efforts to
reduce or stop threats, harm, and loss, or to
reduce the suffering associated with stress34.
Coping with stress emphasizes cognitive and
behavioral processes3?. Coping can be problem-
focused and emotion-focused3®. In the first ap-
proach, the person tries to solve the problem or
act to change the source of stress, while in the
second approach, they try to reduce or manage
the emotional distress linked to the stressful
situation®?,

Material and methods

The research method used was both quantitative
and qualitative and followed two main steps: 1)
the selection and application of research tools,
namely an occupational stress questionnaire and
a semi-structured interview; and 2) the analy-
sis of data, relating the occupational stressors

identified in the interview and the stress ques-
tionnaire with the characteristics of the civil
engineers, together with their coping strategies.

Participants

The research was administered to a total of 202
civil engineers in the Amazon region of Brazil
and included 72 women and 130 men. When
asked about children, most of the engineers inter-
viewed reported that they do not have children
(52%). The sample was divided into the following
categories: 1) Marital status: single, married,
divorced, and in a common-law partnership; 2)
Type of employment, categorized as public or
private sector; 3) Specific roles, categorized as
managerial engineers, construction engineers,
designers, occupational safety engineers, teach-
ers, and others. The category ‘others’ included
engineers classified as inspectors, consultants,
experts, budget analysts, analysts, and profes-
sionals who perform more than one role; 4)
Years of experience, divided into three levels:
junior, for engineers with up to 5 years of service;
mid-level, for 6 to 10 years of service; and senior,
for more than 10 years of experience. Table 1
shows the detailed breakdown of the sample.
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Table 1. Detailed breakdown of the sample of engineers

Marital Status N % Specific roles N %
Single 104 51.5 Managing engineers 57 282
Married 83 411 Site engineers 34 16.8
Divorced 06 3.0 Designers 28 139
Common-law 04 2.0 Occupational safety engineers 19 94
People who didn't answer 05 2.5 Teachers 18 89

Others 44 22.8
Type of employee N % Years of experience N %
Public 56 277 Junior-level 82 40.6
Private 146 723 Mid-level 37 183

Senior-level 83 A1

Source: Prepared by the authors.

Search tools

For quantitative data collection, the scale
developed in Brazil by Ferreira et al.2°,
published under the title ‘Evaluation of
Psychosocial Stressors in the Labor Context
Scale: Development and Psychometric
Evidence’, was used. This scale consists
of 35 items and is answered on a six-point
Likert-type scale ranging from ‘it never
affects me’ to ‘it always affects me’. It
includes seven dimensions of stress: role
conflict and ambiguity, role overload, lack
of social support, career insecurity, lack of
autonomy, work-family conflict, and pres-
sure related to job responsibility. The scale’s
main theoretical model is based on the work
of Cooper, Dewe, and O’Driscoll?8, adapted
to the reality of workers in Brazil.

For qualitative data collection, a semi-
structured interview was conducted cen-
tered around three main questions: 1) Do
you consider yourself stressed? 2) What
are the causes of stress in your daily work
life? 3) What coping strategies do you use to
combat such events? The first two questions
were used specifically to obtain information
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about the specific stressors associated with
the civil engineer’s job. The third question
sought to identify coping strategies used to
address these stressors. These interviews
were recorded using a voice recorder and
transcribed for later analysis.

Data analysis

Initially, the adequacy of the stress scale
for the sample of engineers was evaluated
using the Cronbach coefficient, which
showed acceptable values ranging from 0.70
to 0.95 across the different dimensions of
stress. Subsequently, to analyze the data
obtained, confirmatory factor analysis and
the Shapiro-Wilk test were performed, with
the significance level set at 5%.

Following this, exploratory data analysis
and descriptive statistics were conducted,
including the calculation of mean, fre-
quency, percentage, standard deviation,
standard error, and 95% confidence inter-
val. Next, several variables were analyzed
together using Student’s t-test and ANOVA.
Multiple linear regression analyses were
also performed on the stress dimensions to
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identify possible predictors and understand
the influence these dimensions have on one
another.

Ethical considerations

The general standards of academic ethics
required by the Brazilian government were
met, including obtaining approval from the
research ethics committee to carry out this
study38. Subsequently, authorization was
obtained from the authors of the research
tool for its use with the sample of civil engi-
neers. During data collection, all engineers
interviewed signed informed consent forms
to participate in the interviews and share
the data obtained. Research began only after
all ethical requirements were met.

Results and discussion

Occupational stress analysis

In analyzing the semi-structured interview, par-
ticipants were initially asked if they considered
themselves to be stressed. Thus, 34.4% of the
engineers answered YES and 65.6% answered
NO. Of the participants who answered YES, 63.6%
were senior engineers (more than 10 years of ex-
perience) and were mostly employees of private
companies. The opposite occurred with junior-
level engineers, where the highest percentage of
NO answers was obtained (40.63%), meaning the
majority of new professionals in the profession
did not consider themselves stressed.

Table 2 shows the results of the analysis of the
stress questionnaire, regarding the means and
standard deviations/standard errors.

Table 2. Dimensions of occupational stress most prevalent in the sample (in order)

Position as
Stress Occupational Dimension Mean Standard deviation most stressful
Pressure related to job responsibility 4.30 144 st
Work-Family Conflict 3.60 153 2nd
Role Conflict and Ambiguity 352 142 3rd
Lack of Autonomy 343 152 4th
Job Insecurity 3.08 145 5th
Lack of Social Support 3.00 1.22 6th
Role Overload 290 130 7th

Source: Prepared by the authors.

Note: In the average factor, 1 equals the minimum degree of stress and 6 equals the maximum degree of stress.

In general, the most prevalent stress dimen-
sion in the sample of civil engineers was the
pressure r elated to job responsibility, in which
statements related to errors in the profession
that can harm coworkers and cause loss of

equipment/products were factors that ob-
tained the highest average and, consequently,
had the greatest impact on the sample.

The causes for the prominence of this
dimension can be diverse, and they were
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observed through the answers obtained in
the qualitative interview, with the following
standing out: the pressure inherent to the job,
arising from management, top management,
or the excess of work and goals to be achieved;
the interpersonal relationships, represented
by the relationship engineer-client, engineer-
worker, and engineer-government agency; and
the delays in the work, which can be caused
by lack of materials, rework, bureaucracy,
among others.

This stress dimension was also observed by
Pereira3®, who, when analyzing occupational
stress in managers in Brazil, concluded that,
when it comes to action planning, deadlines,
workload, and demands for results, stress is
generated. There is also evidence that when
the schedule is adhered to, i.e., when there are
no delays for various reasons, the professional
experiences a sense of job satisfaction and
reduced stress?°.

In second place comes work-family con-
flict, with not being able to disconnect from
work when at home, taking work home, and
not having time for personal life because of
work being the factors that most affected the
engineers. This is confirmed by the work of
Bowen and Zhang#!, who, when analyzing
work-family conflict among construction
workers, concluded that it is directly associ-
ated with work pressure and that this usually
occurs due to work activities that are taken
home. Bowen et al.#2 ranked this conflict as
the strongest stress predictor for the diffi-
culty in balancing work demands and family
responsibilities.

In third place comes role conflict and am-
biguity, where situations such as receiving
contradictory instructions about what to do
at work and being asked to do things that go
against one’s own principles were the main
causes that affected professionals in this
dimension of stress. On this subject, based
on the data collected in the interviews, the
contradictions found in the relationship with
the clients, in which they change their minds
several times (as happens with architectural
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projects), causing changes in the way of
working and/or rework, were a unanimous
situation among the engineers that causes
or predicts stress. These conflicts or contra-
dictions of information are also found in the
bureaucracies to regularize work. Burkert et
al.?3 and Rizzo et al.*4 stated that in this situ-
ation professional find themselves unable to
make decisions correctly since they do not
have the necessary information and authority
to act, thus causing stress.

The lack of autonomy follows as the fourth
most stressful dimension, in which not being
able to plan one’s own working hours and
being unable to decide when to be temporar-
ily absent from the work environment were
the stressors that obtained the highest average
responses. This is followed by career insecu-
rity, which is mainly linked to a possible job
loss; lack of social support, which is associated
with support from colleagues and superiors in
the work environment and in personal prob-
lems; and role overload, which is related to
overwork.

When the stressors were associated with the
sociodemographic variables, it was concluded
that women are often more stressed than men
in their work environments. This was observed
in the dimensions: conflict and role ambigu-
ity (t (202) = 1.985; p < .05); lack of autonomy
(t (202) = 3.018; p < .05), pressure related to
job responsibility (t (202) = 3.241; p <.05) and
work-family conflict (t (202) = 2.880; p < .05).

One possible reason why these stressors are
more intense for women, as indicated by the
results, is the predominance of the male gender
in the industry, where women have to prove
their technical ability and quality because they
are minority#>-4’. Sunindijo and Kamardeen#8
analyzed the gender issue in the construction
industry and found that women suffer from
discrimination, bullying, and sexual harass-
ment, highlighting symptoms of anxiety and
acute stress, resulting in psychological health
problems.

The higher frequency of the stressor work-
family conflict in the female gender caused
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consequences such as frustration and feel-
ings of guilt when the professional was unable
to reconcile multiple roles, i.e., her role as
mother and/or wife at home and the demands
required by the profession, in which the search
for this balance generated emotional and/
or physical wear. This conflict can be more

intense depending on the type of employee,
with workers from private companies usually
being more affected by this stressor compared
to civil servants4°.

Stress scores were also compared based
on the respondents’ specific function. Table
3 shows this analysis.

Table 3. Analysis of the main roles of engineers with the stress dimensions

Average on the stress dimension

Specific function RCA RO LSS Cl LA WEFC PRJR
Site engineer 4.03 298 274 313 375 393 4.46
Managing engineer 334 278 273 299 342 344 413
Designer 347 316 3.07 3.27 345 3.70 456
Occupational safety engineer 4.08 2.69 2.71 3.53 4,00 397 47
Teacher 332 319 273 332 34 3.80 4.25

Source: Prepared by the authors.

Key: RCA - Role Conflict and Ambiguity; RO - Role Overload; LSS - Lack of Social Support; Cl - Career Insecurity; LA - Lack of Autonomy;
WEFC - Work-Family Conflict and PRIR - Pressure Related to Job Responsibility.

Table 3 particularly shows the dimensions
that affect engineers according to their spe-
cific role, with a mean ranging from 1 to 6. In
conflict and role ambiguity, safety engineers
are the most affected ones, followed by site
engineers. In the overload of roles, teacher
and the designers are the most affected ones,
and the lack of social support affects mainly
the designer. Safety engineers are the most
affected by career insecurity, lack of autonomy,
work-family conflict, and pressure related to
job responsibility, making it the position most
susceptible to occupational stress.

The relationship between the stress di-
mensions and the number of children the
respondents had was analyzed. The career
insecurity dimension was significant when
compared to the number of children, showing
that those who have children are more stressed
compared to individuals without children.
Career insecurity affected both younger
and older engineers working in the private
sector, especially during the period in which

the research was conducted, i.e., during the
pandemic, because of job instability.

Finally, at this stage of the research, data
related to productivity were obtained. Of
the total, 53.2% of the respondents reported
that stress or a stressful situation reduced
their performance in the work environment,
with reasons ranging from psychological to
physical. On the psychological side, mental
fatigue and demotivation were mentioned,
while on the physical side, the aggravation of
pre-existing diseases, such as hypertension,
caused the engineer to leave the workplace.
Similar results were found by Lazaridis et al.59,
showing that stress influences the duration
of temporary incapacity for work related to
arterial hypertension.

It is worth mentioning that the relationship
between occupational stress and productiv-
ity has been the subject of investigations, as
shown by Lepine et al.5!, Gilboa et al.52, Maffia
and Pereira®3, and Kamardeen and Sunindijo#’,
who found reduced performance and the
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impact of stress on productivity, the latter
analyzing these factors in the construction
industry.

Occupational stress predictors

The second question in the semi-structured
interview aimed to understand what causes
stress in the participant’s daily work life. It
sought to explore more specifically the situ-
ations that trigger stress. The answers were
recorded, transcribed, and a word cloud was
used to identify five major groups of stress
predictors: deadlines, information incompat-
ibility, manpower, and work pressure.
Deadlines indicate that the time factor—
encompassing delays in construction materi-
als, schedule delays, and short notice to meet
goals—is the main predictor of stress in the pro-
fession. Information incompatibility is related
to design contradictions and poorly run services
due to a lack of communication. Manpower is

linked to problems in providing engineering
services, leading to reworks. Work pressure
consists of demands from management, usually
arising from the previous issues, such as delays
in work, materials, rework, and more.

The connection between these stressors
was also analyzed, with a focus on how one
stressful event could influence another, as in
some situations, one reinforces the other54.
A single stressor was observed not typically
trigger stress on its own; rather, a combination
of several factors is necessary. The greater the
intensity, frequency, and combination of these
factors, the more likely stress is to develop®®.

As mentioned earlier, pressure related to
job responsibility, work-family conflict, role
ambiguity, and lack of autonomy were the
dimensions of stress that most affected the
sample of engineers. Based on this informa-
tion, a general multiple linear regression model
was applied to analyze these factors, as shown
in table 4.

Table 4. Multiple linear regressions in order (most significant to least significant)

Dependent variable

Independent variable R R?adjusted Beta T
Lack of Autonomy
Conflict and role ambiguity 0.789 0.611 0.235 430
Career Insecurity 0.260 474
Work-Family Conflict
Pressure related to the job responsibility 0.786 0.606 0.266 5.287
Lack of Autonomy 0.505 8.033
Pressure related to the job responsibility
Work-Family Conflict 0.668 0428 0.263 3.943
Conflict and role ambiguity 0429 5.287
Career Insecurity
Lack of Social Support 0.643 0.395 0.334 5.089
Conflict and role ambiguity
Lack of Autonomy 0.633 0.382 0.374 4.304

Source: Prepared by the authors.
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Table 4 shows that role conflict and ambigu-
ity, along with career insecurity, account for
61.1% of the variance in lack of autonomy. It
also reveals that pressure related to job re-
sponsibility and lack of autonomy account for
60.6% of the variance in work-family conflict.

Regarding the relationship between lack
of autonomy and role conflict and ambiguity,
studies indicate that role ambiguity affects the
autonomy of professionals governed by hierar-
chy. For instance, Guimaries et al.> found this
phenomenon among Portuguese judges. Belias et
al.7also note that autonomy plays a moderating
role in the relationship between role conflict
and job satisfaction, reducing the consequences
of role conflict and increasing job satisfaction.
Additionally, Sun et al.*8 found a strong correla-
tion between role conflict, ambiguity, and mental
health problems among construction workers.

Colakoglu®® indicated that career com-
petencies are positively linked to autonomy
and negatively linked to career insecurity. In
other words, the greater the insecurity about
remaining in a job, the less autonomy on has,
as the professional’s ability to make choices is
impaired, which consequently hinders their
competencies.

Ahujaetal.¢° and Ahuja et al.¢' studied stress
in IT professionals and found results related
to work-family conflict and lack of autonomy.
They stated that when professionals do not
have the autonomy to choose their workplace
and are forced to be far from home during
the week, the work-family conflict stressor is
more prominent in their daily routine. That
is, if they lack autonomy to decide where to
work, it impacts their ability to balance work
and family time. Michel et al.62 also stated
that lack of autonomy is a predictor of work-
family conflict.

Table 4 also shows other predictions with
the stressors that are negligible, where the
independent variables account for less than
50% of the variance. This is the case with
the dependent variable pressure related to
job responsibility, career insecurity, and role
conflict and ambiguity.

Coping analysis

The semi-structured interview was used
to survey the stress coping actions through
Question three, which asked which coping
strategies were used by the engineer to combat
stressful events, obtaining more than two
coping strategies per interviewee. This ques-
tion looked at the ways of coping with stress,
i.e., problem-focused or emotion-focused
coping?3. The interviews showed that 65.6%
of civil engineers focus on emotion, while
34.4% focus on the problem (cause of stress).
To analyze this variable in relation to gender,
the answers from men and women were iso-
lated. Of all the men, 65% focus on emotion,
and 35% focus on the problem. From this, it
can be observed that most engineers, regard-
less of gender, tend to face problems with a
focus on emotion.

In view of the diversity of answers, it was
also possible to notice differences between
senior engineers and junior-level engineers.
For example, most senior engineers (65%) use
physical exercises as a strategy to cope with
stress, such as cycling, walking, swimming, and
running, among others. The constant practice
of exercise is already known in the literature
as fundamental to combat stressé3-67. While
Cungi®® corroborates this finding by classi-
fying physical exercises as positive coping
strategies, Valinote et al.¢? claim that those
who practice physical activities have lower
perceived work demands and consequently
lower perceived stress.

However, junior-level engineers (76%) do
not do the same, that is, they do not use physi-
cal exercises to combat stress. The method
used is mainly technology to take the focus
away from the problem, such as watching tele-
vision shows, playing video games, watching
movies, and listening to music. These factors
are unusual when compared to senior-level
engineers.

It was also possible to notice in the answers
a coping strategy common to the entire sample,
which is social support, referring to contact or
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*Orcid (Open Researcher
and Contributor ID).

support from other people. Sixty-two percent
of the engineers reported that they use it to
cope with stress. This social support is mul-
tiple and can come from family, friends, and
other professionals in the field. The role of
social support is relevant because it directly
influences an individual’s well-being and good
mental health?°, This was verified by Paschoal
etal.”l, Gottardo and Ferreira’2, and Hirschle
and Gondim?”3, who stated that social support
mitigates the impact of stress and increases
the sense of well-being, and consequently,
makes professionals more satisfied in the work
environment.

In the case of the civil engineers, this
support network was instrumental in reducing
stress, as it allowed the engineers to share the
burden of the stressor, improving their well-
being at work. The research of Mutkins et al.7
and Nunes and Souza’> corroborates this result
and provides information that stress has a
negative relationship with social support. That
is, the higher the perceived social support,
the lower the stress level of the professional.

Conclusions

The research identified that the stressors that
affect civil engineers the most are the pres-
sure related to job responsibility, followed by
work-family conflict. However, it is possible
that work-family conflict has lost its impact in
the analysis because the majority of the sample
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reducing the aggravation of physical and psy-
chological diseases.
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