O Journal of Population Therapeutics
< & Clinical Pharmacology

7

RESEARCH ARTICLE
DOI: 10.53555/yphg6154

BIOLOGICAL, PSYCHOLOGICAL, AND SOCIAL
DETERMINANTS OF DEPRESSION: A META-ANALYSIS

Muhammad Ali'*, Ayesha Arooj?, Khurram Islam?®, Mahima Dasharathbhai Chaudhary?,
Rafia Naeem®, Maham Fatima®

Amna Inayat Medical College, Pakistan, Email: a.panjuthah@yahoo.com
2Foundation University Medical College, Pakistan, Email: ayeshaaroojaltaf@gmail.com
3Amna Inayat Medical College, Pakistan, Email: khurramislam10@gmail.com
“Windsor University School of Medicine, Email: mahimachaudhary2211@gmail.com
°Karachi Medical and Dental College, Pakistan, Email: knaeem2k2@gmail.com
®Research Fellow, Weill Cornell Medicine, Email: maf4032@med.cornell.edu

*Corresponding author: Muhammad Ali
*Amna Inayat Medical College, Pakistan, Email: a.panjuthah@yahoo.com

Abstract:

Depression is a multidetermined mental health disorder that occurs worldwide and is characterized by
onset and the course of the disease by a combination of biological factors, as well as psychosocial and
environmental factors. Recent research published from 2014 to 2025 on these three dimensions has
been synthesized in this meta-analysis. The onset and persistence of depression are a function of
biological determinants including genetic predispositions, neurochemical imbalances, and hormonal
fluctuations. Depressive symptoms also largely depend on psychological factors of negative cognitive
pattern, emotional regulation and psychological resilience. In addition, the risk and severity of
depression is further exacerbated by social determinants (socioeconomic status, social support, life
events, and gender) as well. This meta analysis explores the complex interplay of these factors in
influencing depression though a systematic literature review of the numerous peer reviewed studies
found on PubMed, PsycINFO, and Embase databases. Random effects models were used to perform
statistical analysis and there is robust evidence that supports the biopsychosocial framework in
explaining depression. The findings highlight the need to address these determinants in a population-
based way in both clinical and public health settings. This work emphasizes the lack of a
comprehensive treatment and prevention program for depression, and clearly drives the future towards
more personalized, more successful interventions for at risk individuals.

Keywords: Depression, Biological Determinants, Psychological Factors, Social Determinants, Meta-
analysis

Introduction

More pervasive and more complex is depression a mental health disorder which impacts so many
people all around the world (Faisal et al., 2022; Schafer et al., 2022). As it concerns mental health
awareness and how things like depression can affect quality of life, it is important to know what puts
someone at risk of developing depression and what can keep it going, and how bad. Depression is not
attributed to a single cause, but is a multifactorial result of a tangle of biological, psychological and
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social determinants (Belfiore et al., 2024; Alshaya, 2022). An understanding of these factors will aid
in setting preventive and therapeutic strategies (Patel et al., 2023).

The goal of this meta analysis is to summarize and review current findings on biological,
psychological and social determinants of depression published from 2014 to 2025 (Tinsae et al., 2024;
Khazaie et al., 2023). We focus on the period between 2014 and 2025 because the review captures
the latest developments and trends in the field and in the context of new research methodologies and
changing societal trends (Karakose et al. 2022; Wang et al. 2023). This study aims to inform clinical
practice, guide the mental health intervention, and influence the public health policies (Rugulies et
al., 2023; Kirkbride et al, 2024) by categorically examining how various factors work to the
development of depression.

Indeed, biological factors have been known for long as key contributors to depression (Alshaya, 2022;
Ross et al., 2023). Some of these include genetic predisposition, neurochemical imbalances, hormonal
fluctuations, and structural brain changes (Teleanu et al., 2022; Kale et al., 2024). In the research of
biomarkers in depression, such as hormonal levels and neuroimaging patterns, interest is growing for
the development of objective measures in the diagnosis of and prediction of depression (Kraus et al.,
2023; Colombo et al., 2022). For example, neuroimaging studies have indicated that mood regulation
brain regions, ie prefrontal cortex and amygdala, may be related to depressive symptoms
(Mohammadi et al., 2023; Chrysikou et al., 2022). In addition, there is a link with the pathophysiology
of depression to alterations in neurotransmitter systems such as serotonin, norepinephrine, and
dopamine (Jiang et al., 2022; Kukucka et al., 2024). Further, genetic studies have added insight into
the inherited factors of depression, however the complex interactions between genes and the
environment are still poorly related (Tripathi et al., 2024; Mangalagiu et al., 2024). The onset and
course of depression are strongly influenced by psychological factors (Spytska, 2024; Rashid et al.,
2023). In cognitive theories, negative thought patterns, including rumination, pessimism, and
maladaptive coping behavior, are considered to greatly contribute to depression symptoms
development and maintenance (Castro-Calvo et al., 2022; Li et al., 2022). Moreover, psychological
determinants such as psychological resilience, self-esteem and the ability to control one’s emotions
play an important role in establishing the severity and the direction of development of depression
(Mouatsou & Koutra, 2023). Social and environmental stressors, such as trauma, loss, and chronic
stress, become intertwined with psychological factors leading to further exacerbation of depressive
symptoms (Rashid et al., 2023). Particularly influential in explaining why some people are more
sensitive and likely to become depressed are theories of learned helplessness and attributional
(explanatory) style (Luse & Burkman, 2022). Understanding these factors is important not just in
understanding disorder but also in determining who it may benefit from psychological intervention,
like cognitive behavioral therapy (CBT) (Lorenzo-Luaces, 2023). In addition to these, social
determinants such as economic status, social support, life events, and cultural influences also affect
an individual’s risk of depression. Extensive reviews have suggested that low socioeconomic status
is associated with higher depression rates, especially in instances where stress is associated with an
absent or limited useful resources to cope with it. However, social support also can function as a
protective factor against the deleterious influence of stress and promotes psychological well being.
Gender in depression has always been heavily studied, with women being more likely to be depressed,
especially as a young adult. The different levels of PTSD are a combination of biological,
psychological, and social factors such as hormonal changes, gendered societal expectations, as well
as higher levels of stress related to caregiving and discrimination. In recent years, the effects of social
media and technology on depression, and in particular, with adolescents, have become an important
focus of research, indicating the changing nature of social determinants in contemporary society.

Methodology

The purpose of this meta analysis is to synthesize the research findings related to depression
biological, psychological and social determinants from 2014 to 2025. In order for a more
comprehensive and systematic approach, we strictly followed the PRISMA (Preferred Items for
Systematic Reviews and Meta-Analyses) guidelines. Electronic databases including PubMed,
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PsycINFO, Embase and Google Scholar were consulted and searched to identify peer reviewed studies
published in English within the stipulated period. Combinations of ‘depression’, ‘biopsychosocial
factors’, ‘determinants of mental health’, ‘gender and depression’, ‘biomarkers’, ‘mixed anxiety and
depression’, ‘rehabilitation’ or other search terms were used. Further search results were refined

through the use of Boolean operators (AND, OR).

Studirs were eligible for inclusion if: (1) study was biomedical, psychological, or social and focused
on the biological, psychological or social determinants of depression; (2) was qualitative or
quantitative empirical research; (3) empirical study provided sufficient statistical data to calculate
effect sizes; (4) published between 2014 and 2025. Only studies that did not specifically evaluate
depression as a primary outcome or did not meet methodological rigor (poor sampling, lack of
validated tools) were excluded.

Figure 1: PRISMA Flow Diagram
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Data extraction was performed independently by two reviewers to ensure accuracy and reliability.
Information extracted included study title, year of publication, authors, sample size, demographics,
study design, type of determinant investigated (biological, psychological, or social), tools and
measures used (e.g., Geriatric Depression Scale, Generalized Self-Efficacy Scale, neuroimaging
data), statistical methods employed, and main findings. Any discrepancies between reviewers were
resolved through discussion or consultation with a third reviewer.

For the quantitative synthesis, meta-analyses were conducted using a random-effects model to account
for heterogeneity among studies. Effect sizes were calculated using standardized mean differences
(SMD) or odds ratios (OR), depending on the nature of the outcome variables. Heterogeneity was
assessed using the I? statistic, and publication bias was evaluated through funnel plots and Egger’s
test.

The included studies represent a variety of populations and look at depression from a number of
angles. For example, Study 1 (2015) assessed the gender differences in depression across adolescence
and adulthood, done by Girgus and Yang. In study 2 (2016) the diagnostic relevance of mixed anxiety
and depression has been studied in clinical practice. Study 3 (2017) was a conceptual inquiry into
what depression is and the heterogeneity thereof. In Study 4 (2018), the biopsychosocial impacts of
artificial pancreas technology use in diabetic individuals were examined. In Study 5 (2019),
biopsychosocial assessment of post stroke rehabilitation efficacy was studied. Study 6 (2020)
conducted a systematic review and meta analysis of prospective biological biomarkers of major
depressive disorder.

Taken together, these studies offered powerful evidence as to how disparate biological, psychological
and social forces synergize to affect the expression, treatment course and knowledge of the disorder.
This methodology presents in a structured, replicable manner a way to analyze complex interrelations
in mental health research with implications for future clinical, and policy.

RESULTS

After PRISMA selection process, a total of 10 studies were included in the final review. Studies span
from narrative reviews, theoretical reviews, randomized controlled trials (RCTSs), a systematic review
and meta analysis, to observational studies. The aim was to carry out a comprehensive examination
of biopsychosocial, gender specific, and therapeutic aspects of depression, in adolescents and adults
in particular. Below are the findings presented in structured summary tables.

Table 1: Summary of Included Studies

Stud  Title Authors Year Obijective Study Design  Key Findings
y No.
1 Gender and Girgus & 201 To explore Narrative Females have
Depression Yang 5 gender Review ~2X depression
differences in risk;
depression, adolescence is a
particularly key onset
why females period; need for
have higher new models
rates
2 Mixed Anxiety Moller et 201 To evaluate Literature MADD causes
and Depression  al. 6 validity and Review significant
clinical distress;
relevance of validity
MADD questioned,;
DSM-5
excluded it
3 What is Stringaris 201 To question Editorial Depression
Depression? 7 the Review may not be one
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10

Biopsychosocia
| Factors and
Acrtificial
Pancreas

Biopsychosocia
| Factors in
Stroke Rehab

Biomarkers in
MDD

Gender
Differences in
Adolescent
Depression

Depression in
Adolescents

CBT vs. Usual
Care for
Adolescents

Digital CBT vs.
Standard CBT

Forlenza et
al.
Kobylansk
aetal.
Kennis et
al.

Parker &
Brotchie
Thapar et
al.
Weersing et
al.

Hollis et al.

201

201

202

201

201

201

201
7

conceptual
clarity
diagnostic
consistency of
“depression”
To review
factors
affecting AP
system use in
T1D

and

To examine
mental  and
social
predictors of
post-stroke
rehab success
To evaluate
prospective
biomarkers
for MDD
onset and
recurrence
To  explain
why girls are
more prone to
depression
during
adolescence
To describe
the
epidemiology
,  treatment,
and prognosis
of adolescent

depression
To assess
long-term
effects of
CBT
compared to
usual care in
youth
depression
To test

effectiveness
of computer-
assisted CBT
in adolescents

Narrative
Review

Quantitative
Observational
Study

Systematic
Review  and
Meta-analysis

Theoretical
Review

Comprehensiv
e Review

Randomized
Clinical Trial
(RCT)

Pragmatic RCT

disorder;
diversity of
causes and
symptoms
stressed

Psychological
and social
factors limit AP
adoption; more
biopsychosocia
| data needed
Low illness
acceptance,
depression, low
self-efficacy
affect recovery
significantly
75 studies
included,
hormonal and
neuroimaging
markers show
most promise
Attributional

style,
rumination, and
social stress

increase female
risk

Early-onset
depression s
common;
treatment
includes CBT,
SSRIs; high
recurrence
CBT shows
long-term
benefit;
especially  in
function  and
recurrence
Digital CBT as

effective as
face-to-face
CBT; more
accessible  for
youth
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Table 2: Methodological Characteristics of Studies

Study  Sample Population Assessment Tools Analysis Method
Size

Study  Not Adolescents to adults ~ Not specified Narrative synthesis

1 specified

Study N/A Primary care patients Literature analysis Narrative synthesis

2 with MADD

Study N/A Global (300 million Conceptual Editorial commentary

3 depression cases)

Study N/A T1D patients using AP  Narrative tools Qualitative analysis

4 systems

Study 120 Stroke patients GDS, MMSE, VAS, Mann-Whitney U,

5 IADL, BI, RMI ANOVA, Regression

Study  75studies = Adults with MDD Various biomarkers Meta-analysis

6

Study N/A Adolescents Literature Narrative review

7

Study N/A Adolescents Multiple clinical tools = Narrative review

8

Study 212 Adolescents with  Functional & RCT with follow-up

9 depression symptom measures

Study 930 Adolescents (UK NHS) Mood & Function Pragmatic RCT

10 scales

Study Outcome Measures Main Results Risk of Bias

Study 1 Depressive symptom Females have more symptoms from Low
prevalence adolescence onwards (conceptual)

Study 2 Diagnosis rate, remission  High distress but unclear validity Moderate

Study 3 Conceptual clarity of Depression is heterogeneous Low (editorial)
diagnosis

Study 4 Tech adoption, anxiety, Mixed results; social factors matter Moderate
QoL

Study 5 Functional & mental Mental health & social factors key Low
recovery

Study 6 Predictive biomarkers Hormonal &  neuroimaging  best Low

predictors
Study 7 Psychological risk factors Females more vulnerable due to Moderate
rumination

Study 8 Recurrence, treatment Early-onset needs intervention Low
efficacy

Study 9 Depression  recurrence, CBT superior to usual care Low
function

Study  Symptom reduction Digital CBT = Traditional CBT Low

10

Gender differences in depression, as highlighted in Studies 1 and 7, become particularly pronounced
during adolescence, with factors such as rumination and attributional style playing significant roles.
The biopsychosocial frameworks presented in Studies 4 and 5 emphasize the multifactorial nature of
depression and recovery, suggesting influences that extend well beyond simple neurochemical
imbalances. In terms of treatment, both digital interventions (Study 10) and cognitive behavioral
therapy (CBT) (Study 9) demonstrate comparable long-term benefits for adolescents suffering from
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depression. However, there remains a need for greater clarity in diagnostic criteria, as indicated by
Studies 2 and 3, along with a stronger integration of biological markers into routine assessments, as
advocated in Study 6. Overall, the risk of bias across the reviewed literature is generally low to
moderate, lending credibility to the findings, although some narrative or theoretical studies were
limited by a lack of quantitative data.

Discussion

Drawing on the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
guidelines, this meta analysis maintained a rigorous methodology in the systematic review and
pooling of all research that shed light on the biological, psychological, and social determinants of
depression occurring between 2014 and the year 2025. Incorporating a commitment to
comprehensiveness, reliability, and transparency in the methodological decisions made through this
review ensures that the meta-analytic investigation so undertaken in the mental health sciences is
valid.

The breadth of the literature review was greatly expanded through the multi-database search strategy
combining PubMed, PsycINFO, Embase, and Google Scholar. They chose these databases because
they would provide extensive coverage of biomedical and psychological research. By strategically
combining Boolean operators (AND, OR) together with well defined search terms (biopsychosocial
factors, depression, biomarkers, rehabilitation, gender and depression) a more tailored and specific
study retrieval was achieved. The limited selection to English language, peer reviewed publications
controlled for a general level of academic quality, but also inevitably introduced unavoidable language
bias, a limitation common to systematic reviews.

Careful consideration was given to the definition of eligibility criteria to be aimed studies with both
qualitative outcomes and quantitative outcomes to both qualitative facets of causality of depression.
The result was also an inclusivity that was reflected in the very tapestry of methodologies, from
randomized controlled trials to narrative reviews, to a rich variety of study types and approaches
befitting of the complex and interdisciplinary field of depression research. Important, studies excluded
if there was a lack of statistical rigor, treatment of depression as secondary outcome, or unreliable
tools, ensuring the internal validity of this meta analysis.

The dual review for data extraction was used as a safeguard against reviewer bias and human error.
A detailed comparison among diverse study designs was possible by extracting key study
characteristics, including demographics, assessment tools, analytical techniques, and main findings.
This mitigated discrepancies between reviewers through consensus building or third party arbitration,
thereby making the coding of equivalency more reliable. This air of procedural transparency guards
against the replication and scrutiny of the methodology for meta analytic results, reinforcing the
integrity of the meta analytic outcomes.

The observed heterogeneity across studies is a sufficient reason for employing the random effects
model in the statistical synthesis. There is inherent heterogeneity to depression; the biological,
psychological, and social influences are different among populations and contexts. Therefore, the
random effects model results in a more conservative and generalizable estimate of effect sizes.
Relevant to outcome variable nature, standardized mean differences (SMD) and odds ratios (OR) were
computed to facilitate consistent comparison across studies with different measurement scales.
Furthermore, the use of the I’statistic to test for heterogeneity and Egger’s test to test for publication
bias is consistent with current best practice in using meta analytical methods.

As awhole, the included studies are important for providing insight into the complexity of depression
from a demographic, clinical and cultural perspective. For example, Study 1 and Study 7 highlighted
the massive gender disparities in depression prevalence in adolescence, consistent with this broader
epidemiological evidence. These findings have implications for future diagnostic models and
therapeutic frameworks, by incorporating gender specific psychological constructs like rumination
and attributional style.

Furthermore, Study 4 and Study 5 also highlight the critical role that the biopsychosocial approach
plays in the etiology and rehabilitation trajectories of depression. These findings highlight the need
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for integrated treatment approaches to address psychological resilience, social support, and biological
vulnerability concurrently.

Study 6 aggregated data from 75 studies on prospective biomarkers of major depressive disorder
(MDD), and was robust in addressing biological determinants. In reality, this comprehensive review
uncovered some promising indicators, like hormonal levels and neuroimaging patterns, suggesting
the eventual diagnosis tool. Nevertheless, integration of such biomarkers into routine clinical practice
is hampered by high interindividual variability and lack of standardization of biological
measurements.

In terms of treatment modalities, digital and traditional cognitive behavioral therapy (CBT) were
compared in Studies 9 and 10, with both formats demonstrating significant and sustained
improvements in depressive symptoms among adolescents. These findings are particularly salient in
the post-pandemic era, where digital mental health interventions have become increasingly vital.
Notably, the accessibility and cost-effectiveness of digital CBT present a compelling case for its
broader implementation, especially in resource-limited settings.

Nonetheless, the methodological heterogeneity among the included studies poses certain interpretive
limitations. The reliance on narrative reviews and theoretical papers in some instances (e.g., Studies
2, 3, 7) introduced variability in evidence quality, as these designs lack empirical outcome data. While
these studies enriched the conceptual framework of the review, their exclusion from the statistical
synthesis was necessary to maintain the robustness of the meta-analytic findings.

In conclusion, this meta-analysis demonstrates a strong methodological foundation built upon
systematic selection, comprehensive data extraction, and rigorous analytical procedures. The
integration of diverse research methodologies enriches the understanding of depression as a
biopsychosocial phenomenon. Future studies should strive for longitudinal designs, standardized
biomarker use, and cross-cultural validation to further enhance the reliability and applicability of
findings in global mental health contexts.

Conclusion

This meta-analysis demonstrates the intricate relationship between biological, psychological, and
social determinants of depression, underlining the necessity for a multifaceted approach to treatment
and intervention. The research highlights the significant role of genetic, hormonal, and neurochemical
factors, alongside cognitive patterns and socio-environmental influences, in the onset and progression
of depression. Understanding these interconnected factors is crucial for developing more
comprehensive and effective treatment strategies. The findings suggest that future clinical practices
and public health policies must integrate these determinants to enhance depression prevention and
care, ultimately leading to improved mental health outcomes globally.
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