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ABSTRACT
Depression, anxiety and stress behaviors increasingly affect more
people in different work contexts. These behaviors have significant
impacts on personal and professional life, affecting quality of life
and work performance. This research project aims to investigate
the relationship between job satisfaction and the occurrence of
symptoms of anxiety, depression and stress, in software engineer-
ing, and explore the organizational management of these activities
in relation to employee well-being. The research used a mixed-
method approach, combining qualitative and quantitative methods,
including questionnaires and individual interviews. The sample was
made up of 190 software engineering professionals, considering
different workloads, lengths of experience, genders and companies.
It revealed that 48.5% of participants presented moderate to very
severe anxiety symptoms, 55.3% of depression for the same severity
range and 53.8% of stress symptoms also for the same severity. Fur-
ther linear regression analyses demonstrated that feeling valued,
being able to cope with workload, and balancing professional and
personal life were predictors for the emergence of symptoms of anx-
iety, depression, and stress. Finally, no significant differences were
identified in the levels of anxiety, depression, stress and job satisfac-
tion in relation to the loads held by the participants, but significant
differences were noticed in relation to the variables listed above
when comparing groups of different age ranges, severity of symp-
toms of anxiety, depression and stress. Groups with higher levels
of symptoms demonstrated less balance between professional and
personal life and a lower feeling of appreciation for the team, while
for the group with fewer symptoms the result was the opposite.
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1 INTRODUCTION
Software engineering plays a vital role in modern society, driv-
ing technological advancement and meeting the growing demands
for innovative digital solutions. However, this highly competitive

and demanding sector also presents significant challenges for the
professionals involved. With tight deadlines, pressure for results,
and intensive teamwork, software engineering can become a breed-
ing ground for the development of symptoms of neuropsychiatric
disorders, such as depression and anxiety.

The anxiety rate among software professionals is significantly
higher than the average in other professions not related to technol-
ogy [16]. This is quite concerning and underscores the need and
urgency to promote a healthy and inclusive work environment for
these professionals. As a reflex of this important issue, the Soft-
ware Engineering research community has a growing interest in
developing studies highlighting the importance of understanding
and addressing the mental health of software engineering profes-
sionals [7, 9, 32], which was especially a major concern during the
COVID-19 pandemic [4, 15, 21].

The mental health of software engineers is a critical issue, as it
is intrinsically linked to productivity, work quality, and job satisfac-
tion. Depression and anxiety can negatively impact professionals’
ability to focus, make decisions, cope with stress, and interact ef-
fectively with the team. As a result, individual and organizational
performance can be affected, resulting in delays, errors, and overall
job dissatisfaction. In this context, it is essential to explore strategies
and measures that can improve the mental health of software engi-
neering professionals and promote the inclusion of these individu-
als. By understanding the challenges faced by these professionals
and the best practices adopted by companies, it is possible to im-
plement psychological support programs, awareness training, and
favorable organizational policies. These measures can contribute
to a healthier, more inclusive, and productive work environment
where professionals can thrive and achieve their maximum poten-
tial. In summary, despite its positive impact, software engineering
presents significant challenges in terms of mental health and inclu-
sion. Understanding depression, anxiety, and stress behaviors in
this context and implementing measures to promote mental health
and inclusion are essential to ensure a healthy and productive work
environment.

As an interdisciplinary work involving researchers from the
Computer Science and Psychology fields, this research aims to
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investigate the relationship between job satisfaction and the occur-
rence of symptoms of anxiety, depression, and stress in software
engineers and explore the organizational management of these ac-
tivities concerning employee well-being. In this study, we pioneer
the exploration of the relationship between job satisfaction and
the occurrence of symptoms of anxiety, depression, and stress in
software engineers, as measured by the Depression Anxiety Stress
Scales (DASS-21) [14]. This approach marks the first of its kind in
the field, offering new insights into how these psychological factors
correlate with job satisfaction in the unique context of software
engineering. We aim to: (1) increase the understanding of the rela-
tionship between software engineering and behaviors or symptoms
of depression, anxiety, and stress, as well as to investigate inclusion
practices and measures to promote mental health in the context of
software engineering; (2) analyze whether the execution of specific
activities in software engineering can trigger or exacerbate depres-
sion, anxiety, and stress behaviors, and (3) check the correlation
between the level of job satisfaction with the incidence of symptoms
of depression, anxiety, and stress in software engineers. As contri-
butions, we expect to contribute to the advancement of knowledge
in the area and provide practical guidelines for software companies,
managers, and professionals interested in promoting inclusion and
mental health in the workplace in software companies.

2 BACKGROUND
2.1 Mental Health Aspects
We focus on an overview of neuropsychiatric disorders focusing
on anxiety, depression, and stress disorders. We present the fun-
damental concepts of these conditions, including their causes and
characteristic symptoms, and how they can impact activities and
interpersonal relationships in the corporate environment. Under-
standing that is essential to grasp the impacts of these disorders on
software engineering and inclusion practices in the workplace.

2.1.1 Anxiety. Anxiety disorders are one of the most commonmen-
tal disorders, affecting 301 million people in the world in 2019 [33].
In the first year of the COVID-19 pandemic, there was an increase of
anxiety and depression by a massive 25% [19]. An Anxiety Disorder
is characterized by a permanent feeling of worry, fear without a spe-
cific object, or acute restlessness, most of the time disproportionate
to reality. Understanding the main aspects of anxiety is essential
to identify, treat, and promote emotional well-being. Anxiety be-
haviors can be triggered by various factors, such as chronic stress,
genetic predisposition, and chemical imbalances in the brain [31]. It
can be acquired throughout life through negative experiences, such
as abuse, neglect, or traumatic events. These events can generate
intense alert and fear responses, which become exaggerated and
disproportionate in everyday situations. The symptoms of anxi-
ety can vary from person to person, in greater or lesser intensity,
but generally include excessive worry, irritability, difficulty con-
centrating, muscle tension, insomnia, and panic attacks. Anxiety
can also cause, among other symptoms, palpitations, dry mouth,
sweating, difficulty breathing, feeling of choking, chest pain, and
nausea [30]. These symptoms interfere with people’s routines and
often end up being decisive in most cases. Anxiety not only affects

emotional health but can also have medium and long-term conse-
quences beyond physical and social (e.g., cardiovascular diseases,
diseases related to the gastric apparatus, compromised immune
system, sleep-related disorders) [10]. In addition, anxiety can lead
to social isolation, resulting in difficulty in interpersonal relation-
ships and limitations in professional and academic activities. In
the corporate environment, it directly impacts productivity, due to
difficulty in concentrating or the mind going blank and generates
feelings of incapacity and demotivation in employees [27, 30].

2.1.2 Depression. Like anxiety, depression can be a neuropsychi-
atric disorder that affects approximately 121 million people world-
wide, characterized by a deep feeling of sadness, fatigue, hopeless-
ness, and lack of interest in everyday events. Scientific studies have
shown that depression can be caused by a combination of biolog-
ical, psychological, and environmental factors. Medical research
associates the occurrence of depression with chemical imbalances
in the brain, such as decreased serotonin levels, a neurotransmitter
responsible for mood regulation. In addition, stressful life events,
such as traumas, abuse of alcohol and other drugs, previous neuro-
logical conditions, and even genetic factors, can trigger or aggravate
depressive symptoms [29]. The symptoms of depression, in most
cases, include persistent sadness, apathy, low self-esteem, changes
in sleep and appetite, difficulty concentrating, and in more severe
cases, recurrent thoughts of imminent death and suicide. As ex-
pected, these symptoms affect the entire routine of the person living
with this disorder, and consequently end up harming the individ-
ual’s performance in the workplace, causing a constant feeling of
fatigue and demotivation, resulting in delays, accumulation of activ-
ities, and a drop in productivity. It is important to note that although
there is a great taboo about this disorder, depression should not be
confused with laziness or lack of will. Depression is a legitimate and
concerning medical condition that can affect anyone and should be
treated with the same care and responsibility as any other disease.
Promoting awareness about depression is fundamental to end the
stigma about the disease and all the harm that accompanies it.

2.1.3 Stress. Stress is a natural body response to challenging or
threatening situations and can significantly affect people’s health
and well-being. In the field of software engineering, professionals
often face a series of challenges and demands that can contribute
to high stress levels. According to studies, stress in the workplace
is associated with a series of health problems, including cardiovas-
cular problems, mental disorders, and decreased quality of life [3].
In the specific context of software engineering, factors such as in-
tense workloads and highly competitive work environments can
contribute to high stress levels [24]. In addition, chronic stress can
have a negative impact on themental health of software engineering
professionals. Research shows an association between high stress
levels and the development of anxiety and depression disorders [6].
Professionals who constantly deal with tight deadlines and intense
demands may experience symptoms such as irritability, lack of
energy, difficulty concentrating, and mood swings [25]. It is impor-
tant to note that stress not only affects the individual but can also
have significant impacts on organizations. High stress levels can
lead to decreased productivity, increased absenteeism, and higher
employee turnover. Thus, stress management in the workplace is
essential to promote a healthy and productive environment.



Exploring the Role of Job Satisfaction and Work-Life Balance: A Study on the Mental Health Among Software Engineers SBES’24, September 30 – October 04, 2024, Curitiba, PR

One of the instruments to measure these three emotional states
is the Depression, Anxiety and Stress Scale (DASS-21). It is a self-
report questionnaire consisting of a test with 21 items addressing
symptoms of depression, anxiety, and stress [14], which is a widely
adopted instrument that has been validated in various cultures [18].

2.2 Potential work environment triggers to
neuropsychiatric disorders

This subsection aims to present the main demands and activities
of software engineering that can contribute to the development
of symptoms of neuropsychiatric disorders as mentioned in the
previous section. The challenges faced by professionals, the pos-
sible consequences for their mental health, and how this impacts
performance and the corporate environment will be addressed. Un-
derstanding these issues is essential for analyzing the experiment
that will be developed and presented later.

2.2.1 Impacts on the mental health of employees. The demands
and activities of software engineering can have a significant impact
on the mental health of professionals. The fast-paced work envi-
ronment, the requirement to deal with customer inconsistencies,
tight delivery deadlines, the need to deal with project complexity,
and the constant need to adapt to technological changes are just
some of the factors that can contribute to the onset of disorders
such as anxiety, depression, and burnout. According to Singh et
al [24], the most common causes of stress among software engi-
neers are the pressure to meet tight deadlines and the demand for
high productivity. These constant pressures can lead to high levels
of anxiety, especially when combined with the uncertainty and com-
plexity of projects. In addition, the collaborative nature of software
engineering poses additional challenges to the mental health of
professionals. The need for teamwork, constant and assertive com-
munication, and the pressure to solve complex problems can lead
to the emergence of interpersonal conflicts, increasing stress and
contributing to the development of emotional disorders. Further-
more, the constant technological update is an additional demand
for software engineering professionals. The need to always be in
continuous learning and the pressure to stay updated with every
technology upgrade can generate a feeling of overload and require
an additional effort to adapt to changes. This constant demand can
contribute to the onset of anxiety and stress symptoms.

2.2.2 Job satisfaction. Job satisfaction is a fundamental element
for professionals’ well-being, directly influencing their motivation,
productivity, and quality of life. In the field of software engineer-
ing, where professionals face technical challenges and constant
demands, job satisfaction plays a key role. Studies show that job
satisfaction is related to various positive aspects, such as greater
organizational commitment, lower employee turnover, and better
individual and collective performance [12]. Satisfied professionals
tend to feel valued, engaged, and more likely to stay with the orga-
nization in the long term. Additionally, job satisfaction is closely
linked to the mental health of professionals. Research indicates that
low levels of job satisfaction are associated with a higher risk of
developing symptoms of anxiety, depression, and stress [20] On the
other hand, satisfied professionals tend to have a better work-life
balance, greater resilience to stress, and an improved perception

of overall well-being [22]. Job satisfaction is not determined solely
by salary or benefits, but also by factors such as a healthy work
environment, opportunities for growth and professional develop-
ment, recognition, and support from leadership [2]. Thus, software
companies must be attentive to that and seek strategies to promote
job satisfaction among employees.

2.3 Related work in Software Engineering
A growing body of literature underscores the intricate relationship
between mental health, emotions, and job satisfaction in the field
of software engineering. Many of the findings suggest that orga-
nizations and team leaders should prioritize emotional well-being
and mental health support as part of their strategy to enhance job
satisfaction and productivity among software engineers. Kurian
et al. [13] emphasize the critical role of emotions in software de-
velopment. They argue that positive emotions not only enhance
developers’ well-being but also contribute significantly to their
performance and efficacy. This perspective aligns with the findings
of Marinho et al. [15], who observed that happiness positively influ-
ences team behavior and productivity, while unhappiness has the
opposite effect. These studies collectively suggest that managing
emotions, particularly by fostering positive feelings, can be a strate-
gic approach to improving both individual and team performance in
software engineering. Graziotin et al. [9] explore the consequences
of happiness and unhappiness among software developers. Their re-
search identifies various effects of these emotional states on mental
well-being, the software development process, and the quality of the
produced software. This analysis underscores the need for a better
understanding of the emotional landscape in software development,
suggesting that enhancing happiness and mitigating unhappiness
can lead to more effective working conditions and improved job
performance. Wong et al. [32] focus on the mental wellbeing of
software engineers, exploring the challenges they face at individual,
team, and organizational levels. Authors highlighted the complexity
of mental wellbeing management and the necessity of addressing it
through multifaceted strategies, including technological and orga-
nizational solutions. This perspective is fundamental for developing
effective support systems for mental wellbeing in the workplace,
which is essential for maintaining high levels of job satisfaction and
productivity. In a related study, Nishikitani et al. [17] discusses the
complex interaction between excessive work, sleep duration, and
perceived job characteristics, and their effects on the physical and
mental health of software engineers. This research is pivotal in un-
derstanding the prevalence of overtime in the software engineering
industry and its impact on engineers’ well-being. It underscores the
significance of considering various factors, includingwork demands
and organizational support, to fully comprehend the relationship
between health and the work environment in the software industry.
However, this study primarily focuses on the relationships between
overtime, sleep duration, and job characteristics, suggesting a need
for further research into the emotional impacts on engineers, such
as symptoms of anxiety, depression, and stress.

The particular case of the COVID-19 pandemic significantly dis-
rupted the work environment of software engineers, leading to a
shift towards remote work. Russo et al. [22] conducted a study to
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understand the impact of this shift on software engineers’ satisfac-
tion and productivity. They found that while the nature of activities
(like coding and bugfixing) remained consistent with pre-pandemic
times, factors such as autonomy in work significantly influenced
job satisfaction and productivity. This highlights the importance
of supporting developers’ needs for autonomy and relatedness,
especially in a work-from-home context.

Tulili et al. [28] performed a mapping study of studies about
burnout – a work-related syndrome – in software engineering pro-
fessionals. They identified 32 primary studies focusing on factors
that cause or lead to burnout, primarily work-related such as job
tension, overload, role conflict, and job demands. Communication
practices within development teams also play a role, with factors
like lack of participation and impolite requests contributing to
burnout. The consequences of burnout, particularly turnover, phys-
ical, and psychological health issues, were also discussed, alongwith
indirect links between causes like work exhaustion and turnover
intention. This analysis led to the creation of a map connecting
various causes and potential consequences of burnout.

Literature about the usage of the DASS-21 instrument to measure
the emotional states of depression, anxiety, and stress in software
developers is very limited. Only one study cited part of the surveyed
professionals as being software developers [23], although it is not
exclusively focused on that public since it involved respondents
from other occupations (e.g., pharmaceutical industry, banking,
sales and marketing). In regards to anxiety and depression and Soft-
ware Development, a study from 2006 [26] focused on the relation
of agile methods and levels of anxiety and depression. The author’s
interpretation of agile methodologies, particularly XP, significantly
oversimplifies anxiety and depression in software developers. By
attributing reduced anxiety and depression levels to XP practices, it
overlooks the complex, multifactorial nature of these neuropsychi-
atric disorders. Using students as subjects further limits the study’s
relevance to professional settings. This oversimplification risks triv-
ializing serious mental health issues and misguides the software
development community on the nature and management of anxiety
and depression in software developers.

3 METHOD
This study was designed by the three authors: two Computer Scien-
tists and a Psychologist. An undergraduate psychology student (8th
semester) experienced with psychometric instruments joined the
research team after data collection. Our hypothesis is based on the
premise that there is a relationship between the constructs: level of
depression, level of anxiety, level of stress, and job satisfaction in
software engineering professionals.

In this study we adopted a cross-sectional approach and used
a mixed-methods for data collection and analysis. The research
environment was online, for reasons of practicality and availability
of participants, where all data collection procedureswere conducted,
eliminating the need for a specific physical space. The schedule set
for the study consisted of 6 stages: the construction of the project
documentation, the submission of the project to the research ethics
committee 1, approval by the ethics committee, the dissemination
of the questionnaire, the interviews, and finally the data analysis.

1CAAE 71819523.7.0000.5208 submitted in 07/08/2023

3.1 Sample and Participant Recruitment
The initial sample of participants consisted of 192 Brazilian pro-
fessionals from various areas of software engineering who met
the previously established inclusion criteria, such as being over
18 years old, employment in the field in the last 3 months, and
a minimum experience of 1 year. Out of the respondents, 2 were
not counted for analysis as they did not complete the quantitative
survey. The selection of participants was done conveniently, aiming
for a representative diversity of hierarchical levels, experiences, and
companies. Recruitment for this study was conducted to ensure the
necessary diversity for a research. The procedure was carried out
through invitations via email and on social media, inviting software
engineers to fill out a research form and, if available and interested,
to participate in an interview. Participation was voluntary, ensur-
ing anonymity and confidentiality. Only 4 people contacted us to
participate in the interview, among which only three allowed it to
be recorded and one preferred to speak off the record. Thus we did
not consider any interview data in our analysis.

3.2 Data Collection
Data collection was carried out using the four instruments detailed
in this section: a brief sociodemographic Questionnaire; a Work En-
vironment Questionnaire (Table 1); the Depression Anxiety Stress
Scales (DASS-21) test for assessing symptoms of depression, anxiety,
and stress (Table 2), and a Job Satisfaction Scale (Table 3).

To better understand the participants, a short questionnaire was
developed to assess the following demographic aspects: age, gender,
role performed in Software Engineering, and years of experience.

Table 1: Software Engineering work environment questions

1. (Stressful Activities) Which of the following software engineering activ-
ities do you believe can cause more symptoms of anxiety? (Development
of new features or functionalities, Emergency problem solving, Testing
and bug fixing, System integration and software deployment, Product
design, Communication with clients, Sudden changes in project scope)
2. (Pressure to deadlines) How often do you feel pressure to meet tight
deadlines in software engineering? (Always, Frequently, Sometimes,
Rarely, Never)
3. (Handle Pressure) On a scale of 0 to 10, with 0 being very poorly and
10 being very well, how do you handle the demands and pressures of
work in software engineering?
4. (Workload Level) What is the level of workload you face in software
engineering?
5. (Organization Suport) How would you describe the organizational
support regarding mental health at your job?
6. (Feeling of Appreciation) Do you feel included and valued by the
software engineering team?
7. (Work Balance) How often do you have opportunities to balance your
professional and personal life working in software engineering?
8. (Satisfaction) On a scale of 0 to 10, with 0 being very dissatisfied and 10
being very satisfied, what is your level of satisfaction with your current
job in software engineering?
9. (Participation in Training) How often do you participate in training
and capacity-building activities in software engineering?
10. (Feeling Coercion) Have you ever felt coerced to accept a task that was
not in your job scope for fear of being poorly viewed by your superiors?
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Table 2: Questions about stress (s), anxiety (a) and depression
(d) of the DASS-21[14]

1. (s) I found it hard to wind down
2. (a) I was aware of dryness of my mouth
3. (d) I couldn’t seem to experience any positive feeling at all
4. (a) I experienced breathing difficulty (e.g. excessively rapid breathing,
breathlessness in the absence of physical exertion)
5. (d) I found it difficult to work up the initiative to do things
6. (s) I tended to over-react to situations
7. (a) I experienced trembling (e.g () In the hands)
8. (s) I felt that I was using a lot of nervous energy
9. (a) I was worried about situations in which I might panic and make a
fool of myself
10. (d) I felt that I had nothing to look forward to
11. (s) I found myself getting agitated
12. (s) I found it difficult to relax
13. (d) I felt down-hearted and blue
14. (s) I was intolerant of anything that kept me from getting on with
what I was doing felt
15. (a) I was close to panic
16. (d) I was unable to become enthusiastic about anything
17. (d) I felt I wasn’t worth much as a person
18. (s) I felt that I was rather touchy
19. (a) I was aware of the action of my heart in the absence of physical
exertion (e.g. sense of heart rate increase, heart missing a beat)
20. (a) I felt scared without any good reason
21. (d) I felt that life was meaningless

As a method of probing aspects related to the work environment,
we formulated questions based on informal conversations with de-
velopers working in the field with varying levels of experience. The
questionnaire items were designed to assess the following profes-
sional perceptions: Feeling pressured to meet deadlines; Ability to
handle pressure; Workload; Level of organizational support; Feeling
of being valued; Ability to balance personal and professional life;
Job satisfaction; Participation in training programs; Coercion to
accept new demands outside the project scope. These items are in
accordance with many aspects related to burnout outcomes identi-
fied by Tulili et al. [28] (e.g., Stress and productivity, well-being and
personal health, time pressure and productivity). The primary objec-
tive of this questionnaire is to investigate possible variables related
to the work environment that may be associated with symptoms of
stress, anxiety, and depression.

Each item of the DASS-21 (Table 2) is rated on a scale of 0 to 3,
indicating the frequency with which the symptom was experienced
by the participant over the past few weeks: (0) Did not apply to me
at all; (1) Applied to me to some degree, or some of the time; (2)
Applied to me to a considerable degree or a good part of time; and
(3) Applied to me very much or most of the time. The total score
on each subscale (depression, anxiety, and stress) is obtained by
summing the answers of the corresponding items and multiplying
by two to determine the severity level. Including the DASS-21 in the
study allows for a more comprehensive assessment of participants’
symptoms of depression, anxiety, and stress, providing additional
relevant information for understanding the psychological impacts
of activities in software engineering.

Table 3: Team behaviors perspective from [15] that were used
to capture job satisfaction in our questionnaire

1. (Transparency) The development cycles’ tasks and goals were always
disposed of in an accessible mode to everyone from my team, which eased
communication and made me more engaged and satisfied.
2. (Team learning) I understand my tasks’ importance, and I am free to
choose and learn during their execution. It cheers me up and positively
affects my performance.
3. (Autonomy) My team makes decisions and discusses the whole software
development process cohesively and objectively. It makes me feel included
and positively affects my performance.
4. (Creativity) Generating new ideas is something recurrent and easy for
me within the project. That way I become more and more creative, impact
more on results and feel meaningful and happy.
5. (Challenging Environment) My work environment shows up as chal-
lenging and full of decisions to be made daily. It positively affects my
performance.
6. (Alignment) Customers’ expectations and my team’s reality are con-
stantly aligned, including everyone from the team, making the software
development process’s experience engaging and pleasant.
7. (Team spirit) My teammates are always available and willing to help
with any issue or doubt I might have. It promotes more security and team
spirit, which positively affects my task’s performance.
8. (Defined process) There are well-defined processes for the whole soft-
ware development cycle in my project, and it makes our development
execution better planned and carried out, consequently promoting a better
experience to me.
9. (Agility) My project follows agile practices for software development,
and I’m aware of each step, contributing with the team to achieve all of
their goals.
10. (Leadership) The project’s leaderships are always open to help and
motivate me during the whole software development process, recognising
my wins and successes, making me happy and eager to improve each day.
11. (Good communication) During the pandemic, communication between
my team members happens quickly and effectively, both formally and
informally. This communication positively affects my performance.
12. (Focus) I tend to keep my attention on my activities even if they become
complex and laborious. If it takes time to resolve, I start to get stressed and
feel incapable.
13. (Decision making) When I feel good, I make better choices for project
maintenance and look for new activities or help other colleagues as soon
as I finish my demands. However, I feel helpful and vital to the team, which
makes me feel good.

To avoid an excessively long questionnaire, we considered simpli-
fied perspective of job satisfaction the scale about the team behav-
iors perspective from [15], which we only removed the COVID-19
perspective present in three statements. The questionnaire consists
of 13 statements addressing a specific aspect of the work environ-
ment and its possible influences on participants’ mental health and
satisfaction. Each item is rated on a scale of 1 to 5, according to the
degree of agreement with each statement, where 1 means strongly
disagree and 5 means strongly agree. The inclusion of this ques-
tionnaire in the study aimed to assess the perceptions of software
engineering professionals about various aspects related to the work
environment, such as autonomy, team relationships, among others.
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3.3 Data Analysis
The data collected from the survey was subjected to an analysis
to derive meaningful insights regarding the mental well-being and
job satisfaction of the participants. The following steps were un-
dertaken to analyze the data:

(1) Severity Level Assessment: Based on the DASS-21 assess-
ment [14], indices of anxiety, depression, and stress were
obtained. Participants were categorized into different sever-
ity levels ranging from mild to extremely severe.

(2) Activity Impact Analysis: Participants were allowed to
choose multiple options to indicate activities that heightened
their stress and anxiety levels. The frequency of each activity
was then calculated to determine its impact.

(3) Job Satisfaction Analysis: Participants’ responses were
clustered on a scale to determine their overall job satisfaction
level.

(4) Correlation Analysis: The Spearman correlation test was
employed to determine the relationship between various
variables. The correlation coefficient was used to classify the
strength of the relationship. The Bonferroni correction was
applied to reduce the type I error rate.

(5) Reliability Assessment: To ensure the reliability of the
study, Cronbach’s alpha coefficient was calculated for DASS-
21 and the job satisfaction scale. This helped in assessing the
internal reliability of the instruments used in the study.

(6) Multiple Linear Regression Multiple linear regression
model was used for better understanding of variable relations
with the intensity of mental heath symptoms

(7) Group Comparison: Non-parametric Mann Whitney U
Tests were conducted to compare different groups. The first
test compared software developers with other positions,
while the second test compared high-risk participants with
low-risk participants based on their scores on the DASS-21.

The data was then visualized using various graphs to provide a
clear representation of the findings. The results from the analysis
were used to confirm the hypotheses presented earlier in the study.
The insights derived from the data analysis was fundamental to
understand the factors affecting the mental well-being and job
satisfaction of software engineering professionals.

4 RESULTS
4.1 Participant Profile
The final sample consisted of 190 participants, detailed in Table
4. Among those respondents, 149 were men (78.4%) and 41 were
women (21.6%). The predominant age range was between 26 and
35 years (56.5%), followed by 31.1% aged between 18 and 25 years,
11.6% between 36 and 40 years, and only 6.8% aged over 40 years.
Regarding the length of experience in the field, the proportion re-
mained quite balanced with 33.9% of participants having over 6
years of experience, followed by 30.2% with experience between 4
and 6 years, 30.2% between 1 and 3 years, and less than 6%with expe-
rience under 1 year. As for the activities each participant performs
in their daily work, the majority were involved in software develop-
ment activities, representing almost 80.5% of the total, followed by
4.2% in design-related activities, 3.2% for project management and

Table 4: Participants demographics (n=190)

Characteristic n (%)
Gender
Man 149 (78.4%)
Woman 41 (21.6%)
Age range
18-25 years old 59 (31.1%)
26-35 years old 96 (50.5%)
36-40 years old 22 (11.6%)
40+ 13 (6.8%)
Experience
< 1 year 11 (5.8%)
1-3 years 57 (30.2%)
4-6 years 57 (30.2%)
6+ years 64 (33.9%)
Position
Software development 153 (80.5%)
Product or Interface Design 9 (4.7%)
Management or Requirements Analysis 10 (5.3%)
Testing and Software Quality 9 (4.7%)
Others 9 (4.5%)

requirements analysis activities, 4.7% for software quality-related
activities, and the remainder for other activities such as support,
infrastructure, and data science-related activities. Table 4 shows
the profile of the participants.

4.2 Anxiety, Depression, and Stress Levels
According to the severity level assessment proposed by the original
DASS-21 study [14], we obtained our indices of anxiety, depression,
and stress among the survey participants, ranging from mild to
extremely severe. Our study showed that 48.5% of participants
exhibited moderate to extremely severe symptoms of anxiety; 55.3%
showed the same severity level for depression (from moderate to
extremely severe), and regarding stress, for the same severity range,
the figure was 53.8%. Figure 1 shows the number of participants
detailed by severity level.

Regarding the impact that certain activities have on the stress and
anxiety levels of employees, we obtained interesting results. At this
stage, each participant could choose more than one option. Thus,
88.9% of participants stated that activities such as fixing emergency
issues tend to cause more symptoms of anxiety, 78.4% responded
that sudden changes in project scope have a high potential to cause
these symptoms, 53.2% pointed to communication with clients as a
cause; 36.8% highlighted system integration and deployment as the
problem, and the remaining participants stated that the possible
causes would be tests/bug fixes and product conception activities.

4.3 Job Satisfaction Level
Regarding the level of job satisfaction, the results showed a sig-
nificant pattern. The final result was obtained by clustering the
number of participants on a scale from 5 to 65 points, where 5
means very dissatisfied and 65 very satisfied, considering that the
questionnaire has 13 questions that can be answered on a scale
of 1 to 5 points. The final estimate showed that the vast majority
of participants (53.15%) are at the midpoint of the scale, that is,



Exploring the Role of Job Satisfaction and Work-Life Balance: A Study on the Mental Health Among Software Engineers SBES’24, September 30 – October 04, 2024, Curitiba, PR

Figure 1: Number of participants grouped by severity levels
of depression, anxiety, and stress according to DASS-21.

neither satisfied nor dissatisfied. Next, we have the second largest
number, the participants who are at the far right of the scale, being
32.10% of the total amount, representing the satisfied ones. In the
graph illustrated by Figure 2, it is possible to observe the number
of participants according to the scoring scale.

Figure 2: Number of participants according to the level of job
satisfaction

4.4 Correlation Between Variables and Study
Reliability

The Spearman correlation test was used to calculate the correla-
tion between the variables, where the correlation coefficient can be
classified as very weak correlation, weak correlation, moderate cor-
relation, strong correlation, and very strong correlation as per the
supplementary material [1]. A total of 16 variables were evaluated,
which include: age, experience duration, pressure to meet deadlines,
ability to handle pressure, workload level, organizational support,
feeling of appreciation by the team, balance between professional

and personal life, satisfaction, participation in training, feeling of
coercion by superiors, symptoms of depression, symptoms of anx-
iety, and symptoms of stress. To reduce the type I error rate, the
Bonferroni correction was applied where 𝜌 ≤ 0.003.

The Spearman correlation coefficients 2 showed significant corre-
lations for five items of the construct and pressure to meet deadlines.
The most significant correlations were in relation to: workload level
(𝑟𝑠 = 0.43, 𝜌 ≤ 0.003, 𝑛 = 190), feeling of appreciation by the team
(𝑟𝑠 = −0.32, 𝜌 ≤ 0.003, 𝑛 = 190), balance between professional and
personal life (𝑟𝑠 = −0.41, 𝜌 ≤ 0.003, 𝑛 = 190); feeling of coercion
by superiors (𝑟𝑠 = 0.33, 𝜌 ≤ 0.003, 𝑛 = 190) and stress level accord-
ing to DASS (𝑟𝑠 = 0.26, 𝜌 ≤ 0.003, 𝑛 = 190). According to these
correlations, it is inferred that the higher the workload, the greater
the pressure to meet deadlines; the greater the pressure to meet
deadlines, the lower the feeling of appreciation by the team; the
greater the pressure to meet deadlines, the lower the balance be-
tween professional and personal life; and the greater the pressure to
meet deadlines, the higher the stress level. The constructs of feeling
of appreciation by the team, balance between professional and per-
sonal life, overall job satisfaction, and organizational support also
showed significant correlation values. For the construct and feeling
of appreciation by the team, the most significant correlations were:
overall job satisfaction (𝑟𝑠 = 0.53, 𝜌 ≤ 0.003, 𝑛 = 190), depression
level according to DASS (𝑟𝑠 = −0.41, 𝜌 ≤ 0.003, 𝑛 = 190), and stress
level according to DASS (𝑟𝑠 = −0.39, 𝜌 ≤ 0.003, 𝑛 = 190).

For worklife balance (i.e., balance between professional and per-
sonal life), the most significant correlations were: overall job satis-
faction (𝑟𝑠 = 0.39, 𝜌 ≤ 0.003, 𝑛 = 190), depression level according
to DASS (𝑟𝑠 = −0.33, 𝜌 ≤ 0.003, 𝑛 = 190), anxiety level according
to DASS (𝑟𝑠 = −0.32, 𝜌 ≤ 0.003, 𝑛 = 190), and stress level according
to DASS (𝑟𝑠 = −0.34, 𝜌 ≤ 0.003, 𝑛 = 190).

Based on this, it is possible to state that, for the given sample, the
balance between personal and professional life is directly linked
to the level of job satisfaction while it is inversely proportional
to the levels of disorders measured by DASS, that is, the lower
the balance between personal and professional life, the higher the
symptoms of anxiety, depression, and stress. Regarding overall
job satisfaction, the most significant correlations were: depression
level according to DASS (𝑟𝑠 = −0.50, 𝜌 ≤ 0.003, 𝑛 = 190) and
stress level according to DASS (𝑟𝑠 = −0.40, 𝜌 ≤ 0.003, 𝑛 = 190).
The results presented in this testing phase confirm the previously
presented hypothesis that factors such as workload, and lack of
balance between personal and professional life, combined with the
absence or inefficiency of adequate assistance and guidance from
leadership, have a significant correlation with the levels of anxiety,
depression, and stress among software engineering professionals
and directly affect job satisfaction.

To assess the reliability of the study, Cronbach’s alpha coefficient
was calculated for DASS-21 and for the job satisfaction scale, for
which we obtained values of 0.93 and 0.82, respectively. These
values indicate good internal reliability for the instruments used
and suggest that the questions in the questionnaire are reliably
measuring the constructs of interest. In addition, the high internal
reliability mentioned indicate that, if the same group of participants
were evaluated again with the same instruments, the results would

2The correlations of all variables can be found in the supplementary material [1]
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likely be consistent, reinforcing the validity of the instruments used
in data collection.

4.5 Multiple Linear Regression
The Pearson correlation analyses indicated that more robust meth-
ods could be used to understand how the variables might be related.
Therefore, a multiple linear regression model was established. As
the dependent variable of the model, the sum of the scores collected
in the DASS-21 for the Stress, Anxiety, and Depression factors was
used as a way to represent a general measure related to symp-
toms of mental health. For the independent variables of the study,
the items present in the correlation analysis were used, with the
only exception being the Satisfaction variable, for which the score
measured through the Job Satisfaction instrument was used.

Thus, we sought to investigate whether any variable linked to
aspects of the work environment and satisfaction would be sta-
tistically significant as predictors for the manifestation of joint
symptoms of anxiety, depression, and stress. The method chosen to
establish the regression was Stepwise, in which the predictor vari-
ables are sequentially inserted into the model, and at each iteration,
the least significant variable is removed.

The predictor variables in the established model after the itera-
tions were: Feeling of appreciation (𝛽 = −0.301, 𝜌 ≤ 0.001), Ability
to handle pressure (𝛽 = −0.253, 𝜌 ≤ 0.001), and Balance between
professional and personal life (𝛽 = −0.182, 𝜌 = 0.012) as can be
observed on Table 5. It is important to note that the variable mea-
suring the feeling of being valued has almost twice the effect in the
regression model compared to the variable that aims to measure
the ability to balance work and personal life. The other variables,
including job satisfaction, were not statistically significant to be
considered predictors for the dependent variable.

Based on these results, it is understood that there is a relation-
ship between the emergence of symptoms of anxiety, depression,
and stress and factors arising from the work environment in the
context of software engineering. Based on the regression data, it is
possible to identify that individuals working in this context who
are more valued in the workplace, who are more skilled in han-
dling pressure, and who are more capable of achieving a balance
between professional and personal life tend to exhibit lower levels
of combined anxiety, depression, and stress symptoms.

4.6 Comparison between groups using
non-parametric tests

Two comparison experiments between groups were conducted us-
ing the non-parametric Mann Whitney U Test for comparison. The
first test aimed to evaluate the significance level of the variables for
the constructs based on two distinct groups: the group of software
developer participants and another large group that included all
other positions, not related to software development, listed in the
survey (designers, analysts, managers, among others). For this test,
after the Bonferroni correction with 𝜌 ≤ 0.003 and 𝑛 = 190, it
was found that there is no significant difference in relation to any
of the variables when comparing the participants’ positions. That
is, statistically, according to the test results, the levels of anxiety,
depression, stress, and job satisfaction do not depend on the posi-
tion held. The second test aimed to evaluate the significance level

of the variables for the constructs also based on two groups: the
group that includes the high-risk participants (HRP) and the group
that includes the low-risk participants (LRP). That is, the objective
was to verify if the perceptions of the two groups regarding job
satisfaction, feeling of appreciation by the team, balance between
professional and personal life, and ability to cope with pressure
had a significant difference. The classification criterion to integrate
each of the groups was the participant’s final score on the DASS-21.
The participant who scored above 40 points on the questionnaire
was classified as HRP and the participant who scored 20 points or
less joined the LRP. This test, unlike the previous one, after the
Bonferroni correction with 𝜌 ≤ 0.003 and 𝑛 = 190, showed a signif-
icant difference for the construct and pressure to meet deadlines,
feeling of appreciation, balance between personal and professional
life, and job satisfaction.

For the HRP, it was found that the levels of job satisfaction, feel-
ing of appreciation by the team, and balance between professional
and personal life are much lower than the values for the same vari-
ables in the LRP. Regarding the ability to cope with pressure, the
LRP levels were much higher than those of the HRP. Figure 4 shows
the difference between the two groups for each of the variables.

4.7 Discussion
Although the collected data does not allow us to investigate causal-
ity, the data analysis revealed important insights about the rela-
tionship between the participants’ profile and the levels of anxiety,
depression, stress, and job satisfaction. Regarding the participants’
profile, the collected sample offers a representative portrait of the
population of software engineering professionals. According to the
results of the quantitative survey, most participants are in the age
group of 26 to 35 years. In addition, the balanced distribution in
terms of experience in the area is indicative of valuable diversity in
the sample. However, it is important to highlight that the lack of
diversity in relation to gender represents an important problematic
characteristic of the area. As cited in some studies [5, 8, 11], the
underrepresentation of women in the area is still a very recurring
phenomenon caused mainly by the predominantly male environ-
ment that often ends up being intimidating, reproducing practices
of a gender-based culture, thus increasingly distancing the female
audience despite constant attempts to change this scenario.

Our study highlights the high demand for developers and its
correlation with increased anxiety symptoms. This finding aligns
with the work of Russo et al. [22], who focus on job satisfaction and
productivity, particularly in remote work contexts. While Russo et
al. emphasize the importance of autonomy in work, our research
uniquely identifies the specific mental health challenges, particu-
larly anxiety, associated with high demand in software development.
This extends the conversation by linking sector demand directly to
mental health, a perspective less explored in Russo et al.’s work.

Regarding depression and stress rates, our study finds that a sig-
nificant portion of participants exhibit moderate to extreme symp-
toms. This empirical evidence supports the theoretical propositions
ofWong et al. [32], who propose interventions for mental wellbeing.
Our research underscores the urgent need for such interventions,
providing practical backing to Wong et al.’s suggestions.
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Table 5: Multiple Linear Regression for mental health symptoms

Coefficients
Variable Unstandardized Standard Error Standardized t p
(Intercept) 55.856 4.098 13.631 < .001
Feeling of appreciation -3.946 0.915 -0.301 -4.312 < .001
Ability to handle pressure -1.743 0.479 -0.253 -3.640 < .001
Balance between professional and personal life -2.598 1.017 -0.182 -2.555 0.012

Note. The following covariates were considered but not included: Satisfaction (construct), Pressure to meet deadlines,
Workload level, Organizational support, Feeling of coercion by superiors.

Figure 3: Comparison charts of variables between high-risk participants (HRP) and low-risk participants (LRP) groups

An interesting aspect of our findings is the conflicting reports on
anxiety symptoms, suggesting a gap in self-awareness or normal-
ization of these symptoms among software engineers. This aspect
of our findings is relatively novel, addressing a gap not explicitly
covered in the cited literature. This study introduces a new dimen-
sion to the discourse on mental health in software engineering,
highlighting the need for better awareness and recognition of anxi-
ety symptoms. Our analysis also reveals that job satisfaction among

software engineers is influenced by external factors like organi-
zational support. This aligns with the findings of Graziotin et al.
[9], who discuss the impact of happiness and unhappiness on job
performance. Our study reinforces and adds empirical evidence to
Graziotin et al.’s theoretical framework, providing a more nuanced
understanding of the determinants of job satisfaction.

Furthermore, we found that high workload and deadline pres-
sure negatively correlate with team appreciation. This confirms
the predictions of Singh et al. [24], who anticipated high demand
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contributing to a stressful work environment. Our research eluci-
dates the role of team appreciation in mitigating stress, offering a
perspective of workplace dynamics.

We highlight the importance of addressing workplace factors
such as feeling valued, possessing pressure management skills,
and achieving a balance between professional and personal life
in mitigating mental health issues among software engineering
professionals. This finding complements the broader narrative in
the literature, particularly studies focused on mental well-being
and the work environment. We provide concrete evidence link-
ing workplace-related aspects to specific mental health outcomes,
emphasizing the importance of supportive policies and practices.

Our study also shows that it is possible to identify workplace
variables that are statistically significant in predicting mental health
symptoms. Our regression model is aligned with the conceptual
model proposed by Tulili et al. in their mapping study [28], where
a negative work environment is identified as a predictor for the
development of Burnout symptoms. These symptoms are repre-
sented by depression and a decline in mental well-being, which
are considered in our system as components of stress and anxiety.
Accurately identifying the factors in the software engineering work
environment that strongly impact the emergence of mental health
symptoms is of great importance. By better understanding these
predictive variables, it would be possible to prevent their nega-
tive effects. Therefore, understanding the role of these variables
better enables the development of organizational strategies that
seek to mitigate their effect on the emergence of mental symptoms,
creating work environments that promote healthier employees.

In addition, the creation of mental health support programs, such
as counseling sessions, stress management workshops, and access
to mental well-being apps or programs tied to the recognition of
professionals’ efforts, can play a key role in improving well-being.

4.8 Threats to Validity
It is important to highlight that this study can not be generalizable
for the whole Software Engineering field, since it has limitations
and threats to validity. The internal validity of this study may be
compromised by several factors. The use of convenience sampling
raises concerns about sample selection bias, as it might not accu-
rately represent the broader population of software engineering
professionals. This could affect the generalizability of the findings.
The cross-sectional design of the study limits our ability to estab-
lish causal relationships between the variables. Regarding external
validity, the study faces limitations in generalizing its findings to
other settings, populations, or times. Conducting the study online
may exclude certain demographics, thus affecting the representa-
tiveness of the sample. Furthermore, the diversity of the sample in
terms of demographics, job roles, and organizational contexts is key
for the applicability of the findings. A lack of diversity in these areas
could limit the study’s relevance to different groups within the soft-
ware engineering field. In terms of construct validity, the study
relies on established instruments like DASS-21 and Job Satisfaction
scales. While these are generally reliable, their applicability to the
specific context of software engineering needs careful considera-
tion to ensure they accurately measure the intended constructs. Our
study also relies on a questionnaire about the work environment in

Software Engineering, specifically developed for our data collection.
Despite having theoretical and empirical evidence that confirms
findings from literature, these constructs would need reliability
testing.

5 CONCLUSIONS
This study contributes to the advancement in understanding the
mental health implications of work demands in software engineer-
ing, which is of growing interest in our research community. Uti-
lizing the Depression, Anxiety and Stress Scale (DASS-21) in tan-
dem with job satisfaction perspectives, our research provides novel
insights into the prevalence and nuances of anxiety, depression,
and stress among software engineers. This approach has revealed
correlations and dynamics previously unexplored, enriching our
understanding of the mental health landscape within Software En-
gineering professionals.

Key findings indicate a notable presence of mental health symp-
toms linked to factors such as excessive workload and deadline
pressures. They not only exacerbate anxiety, depression, and stress
but also emphasize the critical need for a balanced professional-
personal life. This research underscores the importance of team
appreciation, showing its beneficial impact in reducing depression
and stress levels. Our results highlight the need for organizational
practices that prioritize employee recognition and support.

In response to these findings, we propose several practical mea-
sures for the software development industry to foster healthier
work environments. These include regular workload assessments
to prevent burnout, the cultivation of a downtime-valuing work
culture, structured feedback policies, automation of repetitive tasks,
and the establishment of mental health support programs. These
strategies aim not only to improve the well-being and quality of life
of software professionals but also to maintain industry productivity
and efficiency.

Overall, our study enhances the understanding of how workload
and work-life balance impact mental health in software engineer-
ing. By identifying key patterns and relationships, it provides a
foundation for developing interventions to improve mental health
and workplace performance. We advocate for continued research
in this area to build upon our findings and further promote the
well-being of software engineering professionals.

For future research, a longitudinal follow-up would help to bet-
ter understand trends over time. Additionally, the inclusion of ad-
ditional measures, such as coping strategies, combined with the
monitoring of participants who will use these strategies, can offer
an understanding of the factors that influence the mental health of
software engineering professionals and how possible problems can
be resolved. A good point to address would also be how other fac-
tors, such as socioeconomic ones, also impact the mental health and
job satisfaction of professionals in the field so that more assertive
cuts can be made regarding these characteristics.
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