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Abstract: Depression represents one of the leading causes of disability worldwide and
significantly impacts the quality of life, productivity, and overall health of individuals.
Scientific literature indicates a growing body of evidence supporting the effectiveness of
physical activity in reducing depressive symptoms through a variety of neurobiological,
psychological, and behavioral mechanisms. The recent advances in digital health technol-
ogies and medical information systems provide new opportunities to enhance the effective-
ness of exercise therapy in managing depressive symptoms. Specifically, information strat-
egies can significantly enhance the effectiveness of exercise therapy in managing depressive
symptoms. The present paper gives an analytical overview of scientific works concerning
the use of information approaches and digital health technologies to improve the efficacy
of exercise therapy applied to patients with depression, paying special attention to adher-
ence, personalization, and effectiveness of intervention. As long as information strategies
are used responsibly and ethically, digital health technologies could enhance the efficacy of
exercise-based interventions and improve mental health outcomes for individuals.
Keywords: depression; physical activity; digital health; health information systems;
wearable technologies

INTRODUCTION

It has been estimated by the World Health Organization that more than 280
million individuals worldwide suffer from depressive disorders, making it one of the
most common mental health conditions. Depression not only results in emotional
distress but also increases the risk of acquiring other chronic conditions, impairs
cognitive abilities, social isolation, and affects work performance (Liu et al., 2024).

The usual treatment modalities for depression have been pharmacotherapy and
psychotherapy. Antidepressant drugs and psychological interventions like cogni-
tive behavioral therapy have been found to be effective in managing depression in
a significant number of patients (Cuijpers et al., 2021). However, these treatment
modalities have not been effective in all patients with depression. While in a few pa-
tients, only partial relief from symptoms has been observed, in others, the treatment
has been stopped due to adverse effects or due to lack of access to mental health ser-
vices. In recent times, complementary and lifestyle-based interventions have been
in the spotlight for managing depression. Physical activity has been found to be the
most promising intervention in managing depression (Merlo et al., 2026).

There is a growing body of clinical studies that support the eflicacy of physical
activity interventions in reducing depressive symptoms among various populations
(Yang et al., 2025). Exercise interventions have been associated with improved
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mood states, cognitive functioning, and overall psychological well-being (Pujari,
2024). However, one of the biggest challenges that individuals with depression ex-
perience is maintaining regular adherence to physical activity interventions. These
depressive symptoms make it difficult for patients to adhere to regular physical
activity interventions (Duina et al., 2025). Therefore, there is a need to develop
innovative solutions that can support patients in maintaining regular adherence
to physical activity interventions (Cody et al., 2022). In this context, information
technologies and information-based intervention strategies can help in improving
the efficacy of physical activity interventions. Advances in information technolo-
gies and information systems can help monitor various behavioral and physiolog-
ical parameters. These information systems can help healthcare providers monitor
patients’ physical activity levels and develop appropriate intervention strategies
(Popescu et al., 2022).

Past literature has already confirmed the efficiency of engaging in physical ex-
ercises as an alternative treatment strategy to reduce depression symptoms. At the
same time, there is increasing evidence that demonstrates the importance of using
digital health technologies, such as mobile applications, wearables and health care
systems, to enhance mental well-being services. The problem is that both topics
were explored independently from each other. Although there is a vast amount of
literature that confirms the antidepressant benefits of exercising and the use of in-
formation technology, there is a notable lack of information-on-information strate-
gies that combine the above-mentioned concepts. Thus, the current gap in literature
refers to the development of a theoretical foundation for integrating digital technol-
ogies with physical activities in the treatment and management of depression.

The purpose of this study is to analyze how information technologies can help
improve the efficacy of physical activity interventions in reducing depressive symp-
toms. By reviewing existing literature on information technologies and physical ac-
tivity interventions, this study aims to identify the potential mechanisms that can
help improve the efficacy of physical activity interventions.

RESEARCH METHODOLOGY

This paper utilizes the structured literature review approach to investigate
the contribution of information-based strategies to the efficacy of physical activi-
ty-based interventions aimed at improving depressive symptoms. The relevant sci-
entific literature was found through online searching in major scientific databases,
including PubMed, Scopus, Web of Science, and Google Scholar. These databases
are considered to be some of the most comprehensive sources of literature in these
areas.

The search strategy involved the use of keywords such as “depression”, “de-
pressive symptoms”, “physical activity”, “exercise”, “digital health”, “wearable tech-
nology”, “health information systems”, and “behavioral monitoring” Literature
published during the period from 2018 to 2025 was selected as the search covered
recent trends in digital health applications.
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Once the articles were selected, their content was evaluated to reveal patterns
in scientific research and uncover evidence of the contribution of information to
depression treatment via exercise therapy. The selection of the relevant literature
was performed through a three-phase process (Fig. 1).

Phase 1: Screening the literature

Identification of relevant studies based on titles and
abstracts

Phase 2: Eligibility Assessment

Full-text review for relevance and quality

Phase 3: Synthesis

Thematic analysis and conceptual framework
development

Fig. 1. Three-phase process of selection of the relevant literature

RESULTS

Overview of the benefits of physical exercise on depressive symptoms

The literature has consistently demonstrated that physical activity is associat-
ed with significant improvements in symptoms of depression. Exercise has been
found to influence various biological pathways, which are closely associated with
the pathophysiology of depression (Gujral et al., 2017). The exercise effect on one
of these pathways has been examined in considerable depth. The pathway is cen-
tered on the regulation of brain-derived neurotrophic factor (BDNF), which is an
essential factor in various functions such as neuroplasticity, neuronal survival, and
cognitive functioning (Romero Garavito et al., 2024). Lower levels of BDNF have
been observed in individuals with major depressive disorder. Physical exercise has
been demonstrated to enhance BDNF levels, which in turn is likely to improve neu-
ral functioning and consequently mood and cognitive performance (Romero Gar-
avito et al., 2024).
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Exercise has also been demonstrated to influence other pathways such as neuro-
transmitter functioning, which is essential in mood regulation. Physical exercise has
been found to release neurotransmitters such as serotonin, dopamine and endor-
phin, which are associated with positive mood states (Alizadeh Pahlavani, 2024). In
addition, exercise has also been demonstrated to influence pathways such as inflam-
mation, which is increasingly being recognized as an essential factor in depression.
Physical exercise has been demonstrated to decrease pro-inflammatory cytokines
and modulate stress hormones such as cortisol (Carrera-Bastos et al., 2025). These
pathways suggest that exercise has the potential to influence various physiological
pathways, which are essential in the development and maintenance of depression.
Apart from physiological effects, exercise interventions have also been found to
have significant psychological and behavioral effects, which can contribute to men-
tal health recovery (Sharma et al., 2006). Exercise interventions can improve sleep
quality. Improving sleep patterns can contribute to improvements in emotional and
cognitive functioning (Bojarska et al., 2024). Exercise interventions in groups can
improve social interactions, thus reducing feelings of social isolation. Social support
is an essential factor in recovery from mental illness and can improve behavioral
changes.

Despite all these positive effects, it is often found that it is difficult for individ-
uals with depression to adhere to exercise interventions (Mahmood et al., 2023).
Adherence is an essential factor in improving the effectiveness of exercise inter-
ventions. Digital health technologies offer innovative tools for behavioral interven-
tions that encourage individuals suffering from depression to be physically active
(Philippe et al., 2022).

Wearable technologies offer a range of benefits, including objective monitoring
of physical activity, which allows both individuals suffering from depression and
healthcare practitioners to monitor adherence to exercise regimens in real-time
(Jafleh et al., 2024). Mobile health technologies offer a range of benefits, including
exercise reccommendations, monitoring of mood swings, and motivation for indi-
viduals suffering from depression to be physically active (Leong et al., 2022). These
technologies can encourage individuals to be physically active by offering motiva-
tion for exercise, goal-setting, and tracking of activity (Fig. 2).
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Physical Activity Digital Health Technologies

Biological Effects Information Strategies

Neurotransmitter Regulation *  Monitoring and Feedback
Neurogenesis * Behavioral Support
HPA Axis Modilation *  Goal-Setting and Reminders

Depression Symptoms Improved Adherence

¢ Symptom Tracking
* Self-Management

Better Treatment Outcomes

Mood Improvement
* Stress Reduction

Reduced Depression Severity

Enhanced Quality of Life

Lower Relapse Rates

Increased Physical and Mental Well-Being

Fig. 2. Digital Health-Exercise-Depression Framework

Information Strategies for Improving Exercise Adherence

Information strategies are considered critical in promoting the effectiveness of ex-
ercise interventions aimed at addressing depression. Information strategies are defined
as a set of organized approaches that are used to collect and analyze information and
apply this information to improve health. Digital monitoring systems can be used to
monitor patient behavior continuously. Once a decline in physical activity is detected,
a message can be sent to motivate the patient. Personalization is another critical infor-
mation-based intervention strategy that can be used to improve patient engagement
and compliance (Chen et al,, 2016). Digital systems can be used to collect information
and provide personalized feedback that is unique to each patient’s behavioral patterns.
Some digital systems can be used to provide gamification elements that can be used to
improve patient engagement and increase their willingness to participate in physical
exercises.

Integration with Health Information Systems

The incorporation of information related to physical exercises within a general
framework of health information systems is an important step in the field of digital
health care. Electronic health records enable healthcare providers to access clinical in-
formation, behavioral information, and lifestyle information within a single electron-
ic platform (Evans, 2016). This facilitates a more holistic understanding of a patient’s
health status and can facilitate more individualized treatment planning (Jandaghi-
an-Bidgoli et al,, 2025).

Psychiatrists, psychologists, physiotherapists, and general physicians can work to-
gether using information sharing systems to coordinate patient care and monitor treat-
ment outcomes (Fleury et al,, 2012).
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The information sharing systems can facilitate the creation of decision support
tools that help healthcare providers identify appropriate candidates for physical inter-
ventions and assess the outcomes of such interventions.

Digital Phenotyping and Behavioral Data Analysis

Another area in digital health research is the concept of digital phenotyping. The
concept is based on the idea of continuous measurement of behavioral and physiolog-
ical data through personal digital devices (Oudin et al., 2023). These include smart-
phones and other connected health technologies. They can be used to passively gather
information regarding physical activities, sleep patterns, mobility, and social interac-
tions (Sheikh et al., 2021).

Regarding depression management, digital phenotyping is an essential tool for
understanding behavioral patterns in mental health conditions. Changes in physical
activities, such as reduced mobility and sleep patterns, can be an early warning system
for depression. By understanding these behavioral patterns, it is possible to develop an
early warning system for mental health deterioration. For example, wearable technolo-
gy can be used to monitor step count, heart rate, and physical activity intensity. These
can be used to develop large data sets regarding daily behavioral patterns (Huhn et al,,
2022). These data can be analyzed to understand correlations between exercise engage-
ment and mood swings.

Digital phenotyping can be used to look beyond self-reporting methods, which
are often biased and based on interpretation. The objective nature of behavioral data
can be used to develop an accurate understanding of physical activities and exercise
engagement (Yoon etal.,, 2018).

Using digital phenotyping in exercise-based depression interventions can be an
effective tool for improving depression management (Price et al., 2023). The objective
nature of behavioral data can be used to develop effective intervention strategies for
depression. The data can be used by healthcare professionals to develop effective inter-
vention strategies for improving exercise engagement in patients.

DISCUSSION

The incorporation of digital health technologies in exercise-based interventions
for depression offers tremendous opportunities to enhance treatment outcomes. How-
ever, this transformation also brings about various challenges that need to be addressed
to ensure that information-based health strategies are implemented effectively.

One of the major challenges associated with this transformation is that there is
a possibility that such a shift could result in overdependence on digital health tech-
nologies. Although digital monitoring systems, wearable devices, and mobile health
technologies can offer tremendous benefits in terms of providing information on indi-
vidual behaviors and enabling individuals to make better health-related decisions, they
cannot replace the role of healthcare professionals. This is because only a healthcare
professional can interpret various behaviors and emotions of an individual. Therefore,
it is important that such information is used in conjunction with digital health technol-
ogies. The other major challenge associated with this transformation is that such a shift
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could result in overdependence on digital infrastructures and technological platforms.
Healthcare providers that heavily depend on proprietary digital health systems could
find it difficult to cope with changing market dynamics. Therefore, it is essential that
information is made available to healthcare providers about the importance of main-
taining transparency in terms of data management.

Ethical issues also appear to be playing an increasingly important role in this re-
gard. In fact, information strategies often involve the collection and analysis of sensitive
information. Even though such information can be very useful in understanding the
behavior and mental health status of patients, it is also important to ensure that ethical
issues regarding privacy, data protection, and informed consent are addressed through
appropriate regulations and ethical guidelines. In fact, appropriate regulations and ethi-
cal guidelines need to be put in place to ensure that information strategies in healthcare
settings are implemented in an ethical fashion and patient privacy is completely pro-
tected.

Thus, it is very clear that addressing these issues requires collaborative efforts
from multiple stakeholders. Collaborative efforts from multiple stakeholders are very
important in designing information strategies in healthcare settings. In fact, it is clear
that information strategies in mental healthcare settings will be playing an increasingly
important role in the future. Information strategies in mental healthcare settings might
be able to monitor patients® behavior in a very precise fashion. In addition, inter-disci-
plinary collaboration is likely to be more significant in developing digital mental health
interventions. There will be a need for mental health professionals, exercise scientists,
physiotherapists, data scientists, and information technology experts to collaborate in
developing integrated care models that bring together behavioral interventions and
digital monitoring systems. In this changing healthcare environment, healthcare pro-
fessionals will be required to act as a bridge linking complex digital technologies and
end-users. They will be required to interpret digital health data, translate technological
insights into actionable advice, and facilitate end-users in effectively harnessing digital
technologies for self-management.

In conclusion, the incorporation of information strategies in exercise-based inter-
ventions is a significant move toward more personalized, data-driven, and preventative
models of mental health care. If information strategies are used responsibly and ethical-
ly, digital health technologies hold promise for enhancing the efficacy of exercise-based
interventions and improving mental health outcomes for individuals suffering from
depression.

CONCLUSION

This paper attempts to fill the research gap through an examination of the use of in-
formation-based techniques and exercise interventions in order to alleviate depression.
The literature review has shown that physical activity is a significant intervention that can
be used in combination with traditional interventions to treat depression. Exercise has a
potential influence on a number of biological, psychological, and behavioral factors that
can improve mental health outcomes. One of the main challenges that people suffering
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from depression face is how to maintain long-term adherence to exercise intervention.
Information technologies offer a potential solution for addressing this challenge.

In the light of this contribution, the article can help advance information processes
in the field of mental health by bringing together information about physical activity
interventions and digital health technologies, as well as introducing a framework for
improved adherence and behavioral tracking. Digital monitoring systems, wearable
technologies, and personalized feedback mechanisms offer a potential for more adap-
tive intervention strategies. These technologies may offer potential benefits in terms
of patient engagement and long-term adherence to physical activity intervention. The
combination of physical activity intervention and digital health information technol-
ogies is a significant move towards more personalized and technology-based mental
health care. Future research should be conducted to assess the long-term effectiveness
of this intervention strategy and how information technologies can be further used in a
comprehensive mental health care model.
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NHOOPMAIIMOHHU CTPATEI'MN 3A IITOBUIITABAHE
HA EOEKTUBHOCTTA HA PU3NYECKATA AKTUBHOCT
IIPU AEYEHUETO HA AETIPECMBHY CUMIITOMHA

Pestome: Aenpecusima e edHa om oCHOBHUME NPUHUHL 30 PYHKYUOHAAHU YBPeXOarus 6
c8eMm0BeH MAWAD U 0KA36a HAYUMEAHO BAUSHUE BBPXY KAECHIBOMO HA HCUBOM, NPOU3-
sodumesnocmma u 06ujomo 3dpase Ha xopama. Hayunama aumepamypa co4u éce no-zo-
Asim bpoil dokasameAcmea 6 nodkpend Ha ePeKmUBHOCIMA HA PUUHECKAMA AKIMUBHOCT
NpU HAMAASBAHE HA 0eNPeCUBHUNE CUMNINOMU HPe3 PASAUHHU HEBPOOUOAOUHLL NCUXOAO-
eutecku u nosedenuecku mexanusmu. Ilocrednume nocmuxcenus 6 obracmma Ha yuppo-
8ume 30pasHu MexHOAOUU U MeOULUHCKUME UHPOPMAYUOHHI CUCTeMU Npedocmassim
HOBU BB3MONCHOCINU 30 NOBULUABAHE HA ePeKMUBHOCMIMA HA J8U2aAmMeAHAMA Mepanis
npu ynpasienuemo Ha denpecusrume cumnmomu. Ilo-konkpemno, undopmayuontume
cmparmezun Mo2am 3HA4UMeAHo 0a NOSULLAIN ePeKMUBHOCIMA HA YNPAtHEHUSMA Npu
Aederuemo Ha denpecusHu cumnmomu. Hacmosuama cmamus npedcmass amasumuen
npezaed HA HAY4HU MPY00Be, CBBP3AHU C U3NOA3BAHEMO HA UHPOPMAYUOHHU NOOXOOU U
yupposu 30pasHu mexrorozuu 3a nodobpssare Ha ePeKMUBHOCINIMA HA YNPANCHEHUIMA,
NpUAGAHU NPU NaYUeHMU ¢ Oenpecus, Kamo 00pbUu4a CNEYUAAHO BHUMAHUE HA CNA3BAHEMO
HA peXcuMa, NepCoHAIUAYUIMA U epekmusHocmma Ha unmepseryusma. Cmuaa unpop-
MAyUoHHUMe cmpamezui 04 ce U3NOA3BAM 0M2080PHO U eMUHMHO, YUuPposume 30pasHu
mexHoAOUL GUXA MO2AU 0a NoBULLAN ePeKMUBHOCIIMA HA UHMEpPBeHyULmMe, 6asupanu
Ha ynpaxcHenus, u 0a nodobpsim pesyamamume 3a NCUXUHOMO 30pase Ha XOpama.
Karouosu dymu: denpecus; Pusuuecka akmusHocm; yupposo 30paseonassare; uHopma-
YUOHHU cucmemu 6 30pageonassanemo; Hocumu (AKCecoapiL) mexHoro2uu
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