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Abstract

Occupational stress is the response people may have when
presented with work demands and pressures that are not
matched to their knowledge and abilities, challenging their
ability to cope. It is a pervasive concern in modern work
environments, impacting workers’ well-being and organi-
zational productivity. Current available methods to manage
workers’ stress include providing psychologist consultations
and using digital intervention. Digital interventions, in-
cluding smartphone apps and website programs, have
emerged as accessible tools for stress reduction. However,
there is a need to assess their effectiveness systematically. A
systematic review encompassed randomized controlled
trials (RCTs) from the inception to May 2024. A compre-
hensive search in four electronic databases identified 15
eligible RCTs. Of a total of 15 included studies, all studies
demonstrated a significant reduction in occupational stress
with the use of digital interventions. Interventions varied
in duration, frequency, and delivery platforms, with
smartphone-based applications being predominant. Com-
mon intervention components included meditation, coping
stress management, and nutritional and exercise content.
Positive effects on worker mental health were observed to

persist for up to 3-12 months post-intervention. The find-
ings underscore the potential of digital interventions to
promote employee well-being and contribute to healthier
and more productive work environments. Digital interven-
tions offer promising avenues for addressing occupational
stress and promoting worker well-being.

© 2024 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health
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Resumo

O stress ocupacional é a resposta que as pessoas podem
ter quando confrontadas com exigéncias e pressdes de
trabalho que nao correspondem aos seus conhecimentos
e capacidades, desafiando a sua capacidade de lidar com
essas situacdes. E uma preocupacio generalizada nos
ambientes de trabalho modernos, impactando o bem-
estar dos trabalhadores e a produtividade organizacional.
Os métodos atualmente disponiveis para gerir o stress
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dos trabalhadores incluem consultas com psicélogos e o
uso de intervencgdes digitais. As intervencdes digitais,
incluindo aplicativos de smartphone e programas de
websites, surgiram como ferramentas acessiveis para a
reducao do stress. No entanto, ha necessidade de avaliar
a sua eficacia de forma sistemdtica. Esta revisao siste-
matica abrangeu Ensaios Clinicos Randomizados (ECRs)
desde a sua criacdo até maio de 2024. Uma pesquisa
abrangente em quatro bases de dados eletrénicas
identificou 15 ECRs elegiveis. De um total de 15 estudos
incluidos, todos demonstraram uma reducao significativa
do stress ocupacional com o uso de intervencdes digitais.
As intervengOes variaram em duracdo, frequéncia e
plataformas de entrega, com aplicativos baseados em
smartphone sendo predominantes. Os componentes
comuns das interven¢des incluiram meditacao, gestdo do
stress e conteldos sobre nutricdo e exercicio. Efeitos
positivos na saude mental dos trabalhadores foram ob-
servados a persistir por até 3 a 12 meses apos a inter-
vengao. Os resultados ressaltam o potencial das inter-
vengOes digitais para promover o bem-estar dos tra-
balhadores e contribuir para ambientes de trabalho mais
saudaveis e produtivos. As intervencoes digitais oferecem
vias promissoras para enfrentar o stress ocupacional e
promover o bem-estar dos trabalhadores.

© 2024 The Author(s). Published by S. Karger AG, Basel
on behalf of NOVA National School of Public Health

Introduction

Occupational stress, characterized by psychological,
physical, and behavioral responses to work-related de-
mands that exceed coping abilities, is a global health
problem impacting diverse professions [1-3]. This per-
vasive issue has been the focus of numerous studies,
revealing its detrimental consequences on worker health
and organizational productivity [4] Prevalence studies
shed light on the extent of occupational stress and its
repercussions. In 2020, Salari et al. [5] found that 45% of
front-line healthcare workers caring for COVID-19 pa-
tients experienced stress. Similarly, in 2018, Maharaj et al.
[6] observed high prevalence rates of depression, anxiety,
and stress, impacting Australian nurses. Furthermore,
systematic reviews and meta-analyses, such as the 2021
study by Girma et al. [1], reported that healthcare pro-
fessionals in Ethiopia faced a pooled prevalence of oc-
cupational stress at 52.5%. Similarly, Birhanu et al. [7], in
2018, noted that health professionals in Ethiopia endured
workplace stress with a prevalence of 68.2%.

Digital Interventions Effective in Reducing
Occupational Stress

Occupational stress arises from several factors, with
the nature of the occupation playing a pivotal role. In
demanding fields like healthcare, high workloads, long
hours, and a lack of social support contribute significantly
to stress [1, 8]. The burden of excessive tasks and time
pressure further exacerbates stress, as documented in a
study of academic nurses [2]. Inadequate resources, such
as staffing shortages and insufficient equipment, amplify
stress levels, placing additional burdens on individual
workers [2]. The absence of social support from col-
leagues and supervisors further complicates the coping
process, intensifying stress levels [2]. Rapidly evolving
industries bring additional challenges, forcing workers to
adapt constantly and cope with uncertainty [2]. Work-life
balance difficulties, particularly among those with long
hours or irregular schedules, hinder personal responsi-
bilities and self-care. In hostile environments charac-
terized by workplace bullying and harassment, stress
levels are intensified [9]. The recent COVID-19 pandemic
has exacerbated occupational stress, particularly among
healthcare professionals, due to factors like a lack of
rewards, social interaction, and support [3].

Occupational stress has far-reaching implications for
job performance and outcomes, as documented by studies
showing its association with burnout, decreased job
satisfaction, and increased turnover intentions [2, 10].
Addressing occupational stress offers numerous benefits,
including improved well-being, enhanced productivity,
reduced turnover, a positive organizational culture, in-
creased job satisfaction, improved safety, and enhanced
teamwork [4, 11-14]. Digital intervention can help in
reducing stress, improving mental well-being, and en-
hancing job performance [15-17]. The flexibility, scal-
ability, and personalization of digital interventions fur-
ther enhance their appeal and effectiveness [18]. By
adopting digital interventions, organizations can promote
well-being, reduce stress, and enhance productivity,
contributing to a healthier work environment and in-
creased job satisfaction. Ensuring the quality and
evidence-based nature of these interventions is vital to
maximize their impact. Analysis of the advantages, dis-
advantages, barriers, and opportunities of using digital
interventions for occupational stress management is
shown in Table 1.

However, despite the wealth of research exploring the
sources and consequences of occupational stress, a sig-
nificant research gap remains concerning the effective-
ness of interventions in mitigating the detrimental effects
of stress in the workplace. While we have identified
the contributing factors and their associated stressors,
there is a need to systematically assess the efficacy of
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Table 1. Analysis of digital interventions for occupational stress management

Advantages

Accessibility: Can be used anytime, anywhere, making it convenient for users
Cost-effective: Often cheaper than traditional face-to-face therapy sessions

Anonymity: Users can seek help without the stigma associated with mental health issues
Scalability: Can reach many people with minimal additional cost

Variety of tools: Includes meditation, stress management techniques, CBT, and so on
Monitoring and feedback: Real-time monitoring and feedback can help track progress

Disadvantages

Privacy concerns: Risk of data breaches and privacy issues

Technology dependency: Requires access to digital devices and the Internet
Technical issues: Potential for technical problems that can disrupt use
Engagement: It may require high self-motivation and engagement from users

Efficacy variability: Effectiveness can vary based on the individual and specific intervention

Barriers

o Cultural differences: Digital interventions developed in one region may not be effective in another due to cultural differences

in work environments, resilience, and stress responses

Digital literacy: Variability among workers can affect the uptake and effective use of digital interventions

Access to technology: Not all workers have equal access to digital devices and reliable Internet connections

Privacy concerns: Concerns about the privacy and security of personal health data can hinder adoption

Engagement and adherence: Maintaining user engagement and adherence to digital interventions can be challenging
Technical issues: Technical glitches and software problems can disrupt the use and effectiveness of digital tools
Workplace integration: Difficulty integrating digital interventions into the existing workplace environment and routines

Opportunities

¢ Global reach: Digital interventions can be accessed globally, reaching diverse populations
¢ Innovative solutions: Development of new, innovative stress management tools and applications
e Data-driven insights: The collection of large amounts of data can provide insights into stress patterns and effective

interventions

e Customization and personalization: Potential for highly personalized Al and machine learning interventions
e Continuous improvement: Feedback loops and data analysis can help continuously improve intervention effectiveness
¢ Integration with other health tools: Can be integrated with other digital health tools and wearable devices for a

comprehensive approach to well-being

e Scalability: Ability to scale interventions to large organizations or populations with minimal additional cost
e Remote support: Provides remote support options, especially valuable during situations like the COVID-19 pandemic

interventions that address these factors and offer strat-
egies to alleviate occupational stress. This systematic
review aims to bridge this gap by focusing on digital
interventions, including smartphone apps and websites,
as accessible and scalable tools for stress reduction. By
evaluating the current evidence from randomized con-
trolled trials (RCTs), the review will provide insights into
the effectiveness of these interventions in reducing oc-
cupational stress and improving worker well-being.

Methods

This systematic review was conducted following the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines 2020 [19]. A de-
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tailed protocol was developed, outlining the research
questions, search strategy, inclusion and exclusion cri-
teria, data extraction methods, and quality assessment
procedures. A systematic search was conducted across
four electronic databases from the inception to May 2024:
PubMed, ScienceDirect, Scopus, and Web of Science.
Only studies in the English language were included. The
following keywords were utilized: “Digital Intervention”
OR “Mobile application” OR “Online Intervention” AND
“Occupational stress” OR “Work stress” OR “Workplace
stress” OR “Stress” OR “Workplace Well-being” OR
“Mental health” OR “Mental Health at Workplace” OR
“Tob Stress” OR “Burnout” AND “Worker” OR “Em-
ployee.” The PRISMA flowchart is shown in Figure 1. The
inclusion criteria for study selection were as follows:

e RCTs published from the inception to May 2024.
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Fig. 1. PRISMA flowchart.

e Studies investigating the use of digital interventions,
including smartphone apps and websites, for the re-
duction of occupational stress.

o Studies measuring the impact of digital interventions
on occupational stress reduction.

e Written in English. interventions.

The exclusion criteria included the following:
o Studies that are not RCTs.
o Studies with populations outside the scope of workers
or not addressing occupational stress.
o Studies examine interventions other than digital
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Fig. 2. Risk of bias assessment.

Study selection involves two reviewers who indepen-
dently search and choose it from each electronic database.
Cochrane risk of bias tool for RCT's was used to assess the
risk of bias of the included studies. The study that has
been collected is imported to the Mendeley Reference
Manager version 2.91. Any discrepancies were discussed
with a third reviewer to reach a consensus. Data about the
first author, title, methodological data, and result data
were extracted independently by two reviewers. The first
author of the study was contacted to see if additional data
was needed. Articles that did not directly measure or
report relevant outcomes were excluded.

Results

After the initial search, a considerable number of articles
were identified, exemplified by the retrieval of 2,475 articles
from the PubMed database. To streamline the review to-
ward observational studies, a filter specific to studies con-
ducted after 2013 was applied, resulting in 1,233 articles
meeting the criteria. Subsequently, a filter for RCT types was
applied, denoted by the inclusion of the term “RCT”
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[Publication Type]. This screening process yielded 106
articles categorized as RCTs, aligning with the systematic
review’s objectives. The comprehensive initial search en-
sured the inclusion of a diverse range of relevant literature,
while the subsequent application of the RCT filter guar-
anteed the suitability of the selected articles. The 106 RCTs
underwent careful assessment against inclusion and ex-
clusion criteria to determine the final set of studies included,
as illustrated in Figure 1 of the PRISMA flowchart.

In electronic databases, 24 articles with relevant titles to
the eligibility criteria were discovered. After eliminating
duplicates and conducting a full article review, 15 articles
were included in this review. Exclusion criteria were applied
to articles with relevant titles that did not provide a mea-
surement of the relationship between variables. The study
selection process is depicted in Figure 1 of the search
flowchart. The included studies were conducted in diverse
regions, including Germany (4 studies), Australia (2
studies), the USA (2 studies), Sweden (2 studies), and one
study each in England, Korea, Greece, Poland, and Taiwan.
A total of 4,964 workers were recorded from the included
studies. The mean age of subjects ranged from 31.1 years to
57.7 years, with seven studies having a mean age of less than
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40 years, eight studies with a mean age of more than
40 years, and the remaining study lacking information on
the mean age of participants. The highest worker age was
72 years recorded from the included studies conducted by
Weber et al. [20] in Germany. In general, this review mostly
focused on workers aged 30-50 years, limiting the coverage
for workers with age more than 50 years.

The assessment of risk across the included studies
revealed varying degrees of methodological quality.
Utilizing the Cochrane risk of bias tool for RCTs, it was
found that 4 out of the 15 studies demonstrated a low risk
of bias, while 8 studies raised some concerns, and 3
studies presented a high risk of bias. Specifically, con-
cerning aspects such as the randomization process and
deviations from intended interventions, 2 studies were
flagged with a high risk of bias. Additionally, one study
exhibited a high risk of bias related to outcome data and
selection of the reported result. However, notably, none of
the studies were deemed to have a high risk of bias in the
measurement of the outcome domain. The risk of bias
assessment is summarized in Figure 2.

Table 2 summarizes the findings from the included studies.
Various instruments were employed to measure occupational
stress in the reviewed studies, with the Perceived Stress Scale
(PSS) being the most frequently used, utilized in eight studies.
Following closely was the Patient Health Questionnaire 9
(PHQ-9) in three studies, and the Generalized Anxiety
Disorder Scale 7 (GAD-7) and WHO (Five) Well-Being Index
(WHO-5) in two studies each. Of the 15 included studies, all
studies demonstrate a significant benefit in reducing occu-
pational stress using digital interventions. Furthermore, in-
sights gleaned from the included studies indicate that the
positive effects on workers’ mental health persist for a con-
siderable duration after the cessation of the intervention.
Specifically, findings suggest that these effects endure for
periods ranging from 3 to 12 months post-intervention.
Notably, the majority of studies (4 studies) demonstrated that
the positive effects persisted for up to 6 months following the
conclusion of the intervention period [21-24].

The duration of interventions ranged from 3 to 8 weeks,
with the majority (9 studies) implementing interventions
lasting 6-8 weeks [21-25, 27, 30-32]. Additionally, the
frequency of interventions varied across studies, with some
interventions requiring 20 min per week (3 studies) [20, 28,
29], while others necessitated 45-60 min per week (3
studies) [23, 30, 32], and two studies implemented inter-
ventions requiring 2-3 h per week [21, 33]. This variability in
duration reflects the flexibility in designing interventions to
suit different study contexts and participant needs. More-
over, all included studies implemented digital interventions
that could be carried out at home or workplace, demon-

Digital Interventions Effective in Reducing
Occupational Stress

strating their flexibility. However, most studies require the
sample to have the ability to use technology as inclusion
criteria. Regarding the types of workers involved, the studies
encompassed a diverse range of occupational settings.
Notably, seven studies focused on healthcare workers,
highlighting the relevance of stress management interven-
tions in this sector [22, 27-29, 31, 32, 34]. Other studies
involved workers in community settings, hi-tech companies,
and academic centers, underscoring the broad applicability
of digital interventions across various work environments.

In terms of platform usage, smartphone-based digital
interventions were predominant, being utilized in eight
studies [20, 26-32]. This prevalence may be attributed to the
accessibility and convenience offered by smartphones,
aligning with the modern workforce’s reliance on mobile
technology. Among smartphone applications, the Head-
space® app emerged as a popular choice, featured in three
studies, possibly due to its being able to be downloaded for
free, user-friendly interface, and great functionality for stress
management. The digital interventions employed a range of
stress management methods, reflecting the multifaceted
nature of addressing occupational stress. These methods
included meditation, educational materials, positive and
motivational content, coping stress management tech-
niques, relaxation techniques, and nutritional and exercise
content. Additionally, several applications integrated
cognitive-behavioral therapy features to tailor interventions
to individual circumstances, enhancing their effectiveness
and relevance. Despite the diversity of stress management
methods utilized, certain approaches were more commonly
employed across the included studies. Specifically, medi-
tation [26-30, 32], coping stress management [21-23, 25,
26, 31, 33], and nutritional and exercise content [21-23, 25,
29] emerged as the most frequently utilized methods. This
highlights the importance of incorporating holistic ap-
proaches to stress management, addressing both psycho-
logical and physical aspects of well-being in the workplace.

Discussion

The findings from the included studies underscore the
significant effectiveness of digital interventions in reducing
occupational stress among workers. Across the included
studies, digital interventions demonstrated consistent
benefits, with all studies indicating a notable reduction in
occupational stress levels. The utilization of standardized
measurement tools is paramount in accurately assessing
work-related stress, depression, and anxiety within occu-
pational settings. Among these, the PSS emerges as a
particularly valuable instrument for quantifying perceived
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stress levels among workers. Its widespread adoption in
research settings facilitates comparability across studies and
enables a comprehensive understanding of the prevalence
and impact of occupational stress [35-37]. Additionally, the
PHQ-9 is an effective tool for screening depression
symptoms, offering a structured approach to identifying
individuals who may require further assessment or inter-
vention [38, 39]. Similarly, the GAD-7 plays a crucial role in
evaluating anxiety symptoms, providing valuable insights
into the prevalence and severity of anxiety disorders among
workers [40, 41]. Overall, integrating PSS, PHQ-9, and
GAD-7 into occupational health assessments represents a
proactive approach to addressing mental health concerns in
the workplace and fostering a supportive and resilient
workforce.

Digital intervention plays a pivotal role in mitigating
occupational stress through diverse mechanisms. A
comprehensive analysis and synthesis of Internet-based
psychological interventions administered in workplace
settings revealed that digital mental health interventions
can enhance employees’ psychological well-being and
boost work efficacy [42]. These interventions typically
offer guidance within a condensed timeframe, employ
alternative delivery methods like emails and text mes-
sages, and integrate features of persuasive technology,
such as self-monitoring and customization, which may
foster increased engagement and adherence [42]. Fur-
thermore, digital interventions have demonstrated ef-
fectiveness in reducing occupational stress levels among
nurses [43]. The varied duration and frequency of in-
terventions, ranging from 4 to 8 weeks and encompassing
different time commitments per week, suggest flexibility
in intervention design while maintaining efficacy. The
prevalence of smartphone-based interventions highlights
the accessibility and convenience afforded by mobile
platforms in delivering stress management support to
workers. Importantly, the observed persistence of posi-
tive effects on workers’ mental health for up to
3-12 months post-intervention, with the majority of
studies indicating effects enduring for up to 6 months,
emphasizes the enduring impact of digital interventions
beyond the intervention period. By incorporating
evidence-based digital interventions into their workplace
stress management strategies, employers can proactively
address occupational stress. Such interventions have the
potential to reduce absenteeism, increase job satisfaction,
enhance employee engagement, and improve overall
productivity. Furthermore, these interventions provide
flexibility, scalability, and personalization, allowing or-
ganizations to tailor stress management approaches to
individual needs, and fostering a more supportive work
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environment. Investing in infrastructure, digital literacy
programs, and organizational support can facilitate the
successful implementation of digital interventions as part
of comprehensive workplace health promotion strategies
in the region. By embracing digital interventions, or-
ganizations can promote worker well-being and, in turn,
create a healthier, more harmonious, and more efficient
work environment while simultaneously supporting
employees in coping with the challenges of modern
work life.

Several key components contribute to the success of
digital interventions in reducing occupational stress.
First, most countries included in this review share similar
characteristics regarding data consumption and literacy
concerns. All included studies are from countries with an
Internet adoption rate of more than 90% of their total
population, with Greece and Poland being the exceptions
at around 87% [44]. These rates are considerably higher
than those in low-income regions such as Eastern Africa
(26%), Middle Africa (32%), Western Africa (42%),
Southern Asia (51%), and Southeast Asia (71%) [44].
Additionally, the literacy rates in the countries included
in our review are notably high, exceeding 90%, whereas
many African and South Asian countries have literacy
rates around 70% [44]. This emphasizes the critical role of
Internet adoption and literacy rates in ensuring the
successful implementation of digital interventions. Craig
and Moe-Byrne underscore the importance of tailoring
organizational interventions to cultural contexts, noting
that interventions that are sensitive to the cultural and
organizational environment are more likely to be suc-
cessful. This is particularly relevant to our findings, as the
positive effects of digital interventions observed in
country with high Internet adoption rate settings may not
directly translate to low Internet adoption rate country
without appropriate cultural adaptation [45]. The content
diversity and customization options offered by digital
platforms allow for tailored interventions that address
the specific stressors and needs of individual workers.
Commonly employed stress management methods, such
as meditation, coping stress management, and nutritional
and exercise content, underscore the importance of
holistic approaches in addressing occupational stress.
Additionally, the incorporation of cognitive-behavioral
therapy features enhances the adaptability of inter-
ventions, enabling workers to identify and implement
strategies that resonate with their unique circum-
stances. Moreover, the duration and frequency of in-
terventions, which varied across studies, suggest that
interventions can be effective within flexible time
frames, accommodating diverse work schedules
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and commitments. The widespread utilization of
smartphone-based interventions, particularly those
utilizing popular applications, highlights the accessi-
bility and user-friendliness of mobile platforms in
delivering stress management support to workers.
Overall, the integration of diverse stress management
techniques, customization options, and mobile acces-
sibility emerges as key components that contribute to
the success and effectiveness of digital interventions in
mitigating occupational stress.

While the findings from the included studies dem-
onstrate the effectiveness of digital interventions in
reducing occupational stress, it is essential to ac-
knowledge potential barriers to their implementation,
particularly in diverse cultural contexts such as
Southeast Asia, South Asia, South America, and Africa.
This lack of representation from the region raises
concerns about the generalizability, where cultural
norms, work environments, and worker resilience may
differ significantly from those in the included studies
region. The positive effects observed in the included
studies may not necessarily be applicable directly to
other regional settings, necessitating further research to
validate these findings in culturally diverse contexts.
Moreover, differences in technological infrastructure,
access to digital devices, and Internet connectivity may
pose additional challenges to the widespread adoption
of digital interventions in other regions not represented
by included studies. This review also predominantly
focused on workers aged 30-50 years, limiting the
coverage and insights for workers over 50 years of age.
Therefore, future research should focus on adapting
and validating digital interventions for other regional
workplaces and other age groups, considering cultural
nuances and contextual factors to ensure their effec-
tiveness and relevance in diverse cultural settings. Most
studies also require the sample to have the ability to use
technology as inclusion criteria, which is not repre-
sentative of workers who do not have access to ICT
technology.

Looking ahead, it is imperative to address the gaps
identified in this review. One of the primary limita-
tions of this review is the high heterogeneity observed
among the included studies. Variations in study de-
signs, intervention types, outcome measures, and
participant characteristics contribute to heterogene-
ity, potentially impacting the synthesis and inter-
pretation of findings. Additionally, the limited rep-
resentation of studies from Southeast Asian contexts,
including Indonesia, may restrict the generalizability
of results to this region.

Digital Interventions Effective in Reducing
Occupational Stress

In summary, this systematic review offers compelling
evidence of the efficacy of digital interventions, such as
smartphone apps and web-based programs, in reducing
occupational stress among workers. The consistent
positive outcomes and the adaptable nature of these
interventions make them valuable tools for promoting
worker well-being and creating healthier and more ef-
ficient work environments. This systematic review un-
derscores the positive impact of digital interventions on
reducing occupational stress. As workplaces continue to
evolve, the integration of these evidence-based inter-
ventions holds great promise for the well-being of em-
ployees and the overall productivity of organizations. By
prioritizing worker health and providing accessible and
scalable resources for stress management, organizations
can significantly contribute to a healthier, more har-
monious, and efficient work environment in a dynami-
cally changing professional landscape.

Conclusion

This systematic review provides evidence of the sig-
nificant effectiveness of digital interventions in reducing
occupational stress among workers. The findings high-
light the diverse range of interventions, including
smartphone-based applications and web-based programs,
which have demonstrated positive impacts on worker
well-being across various occupational settings. More-
over, the observed persistence of positive effects on
workers” mental health underscores the enduring impact
of digital interventions beyond the intervention period.
Further research is warranted to validate the effectiveness
of digital interventions in culturally diverse settings and
to explore their applicability and feasibility in Southeast
Asian workplaces. Collaborative efforts between re-
searchers, policymakers, and industry stakeholders are
essential to tailor interventions to local contexts and
maximize their impact on worker health and well-being.
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