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Abstract: Medical students experience high rates of depression due to intense academic demands, challenges in identity formation,
and limited support networks. Despite growing awareness, early detection and effective management remain insufficient. This
narrative review synthesizes current evidence on the prevalence, recognition, and management of depression in medical students,
with a focus on digital identification tools and competence-based mental health education. Included studies address prevalence,
recognition, digital interventions, educational reforms, and competence development. Evidence indicates that stigma, inadequate
training, and inconsistent institutional protocols hinder timely identification. Digital interventions including self-screening applica-
tions, remote counseling platforms, and predictive analytics models offer scalable and accessible solutions, though challenges remain
in privacy, equitable access, and cultural adaptability. Integrating mental health competence into curricula is increasingly recognized as
critical, encompassing self-awareness, help-seeking behavior, peer support, professional boundaries, and digital literacy for mental
health tools. Most studies are cross-sectional, limiting understanding of longitudinal outcomes and the sustained impact of interven-
tions. Future efforts should prioritize culturally responsive digital solutions, structured competence-based training, and system-level
strategies to foster psychologically safe learning environments. We propose a conceptual framework linking prevalence, digital tools,
educational interventions, and institutional policies to guide systemic improvements in depression recognition and management for
medical students. This review highlights the need for coordinated strategies to reduce barriers, enhance competence, and promote well-
being, ultimately supporting students’ academic success and professional development.
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Introduction

Depression is a pervasive mental health concern among medical students, with a global pooled prevalence estimated at
27.2%, with only 15.7% seeking treatment' The disproportionately high burden of depression among medical students,
compared to age-matched peers, stems from a complex interplay of academic overload, identity conflict between student
and professional roles, and pervasive emotional isolation due to inadequate peer and institutional support.” The
demanding medical curriculum, frequent assessments, and competitive environments often lead to chronic stress and
sleep deprivation.’

Exacerbating these challenges is the hidden curriculum of emotional suppression and clinical detachment, which
implicitly frames vulnerability as weakness and discourages help-seeking.** This culture fosters maladaptive perfection-
ism and internalized shame, well-established predictors of depressive symptoms.®’

Educational interventions such as structured reflection and peer support can enhance self-awareness, resilience, and
emotional competence.®” This includes training students to recognize early signs of emotional distress in themselves and
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others, creating psychologically safe environments for disclosure, and integrating structured reflection and peer support
into clinical training."” Failure to address these challenges not only jeopardizes student well-being, but also compromises
the development of empathic, resilient future physicians.

Yet, despite evidence of their effectiveness, integration of these interventions into medical curricula remains incon-
sistent, and digital support tools such as self-screening apps and remote counseling platforms are underexplored.''"?
Moreover, reported prevalence, intervention outcomes, and implementation practices vary widely across studies, high-
lighting fragmentation and inconsistencies in the literature.

To address these gaps, this narrative review aims to provide a structured synthesis across three interrelated domains:
(1) the epidemiology and recognition of depression among medical students, (2) the potential role of digital tools in early
detection and support, and (3) strategies for building mental health competence through medical education. By integrat-
ing these domains, we aim to provide a unified framework that clarifies existing evidence, identifies inconsistencies, and
informs actionable strategies for medical schools to enhance early detection, foster student competence, and support the
well-being and professional development of future physicians.

Method

A narrative literature review was conducted to synthesize current evidence regarding depression recognition, digital
mental health tools, and educational strategies among medical students. Relevant literature was identified through
searches of electronic databases, including PubMed, Web of Science, and EMBASE. Searches were performed using
combinations of keywords related to “medical students”, “depression”, “mental health”, “digital tools”, “screening”,
“early identification”, “telepsychiatry”, “mental health competence”, and “medical education”. Articles published
between 2015 and 2025 were primarily considered.

Articles published in English were considered, with priority given to peer-reviewed studies, reviews, and educational
reports relevant to the objectives of this review. Studies focusing on prevalence, recognition, digital interventions, mental
health education, and institutional support strategies for medical students were included. Reference lists of relevant
articles were also manually screened to identify additional studies. Literature selection was guided by relevance,

methodological quality, and contribution to the thematic focus of the review.

Prevalence and Characteristics of Depression Among Medical Students

Global and Regional Prevalence
Depression is a major public health concern among medical students, with prevalence varying widely by region. In low-
and middle-income countries (LMICs), rates are often higher due to limited mental health infrastructure and greater
academic stress. A meta-analysis in Africa reported a pooled prevalence of 38.8% (95% CI: 29.6-48.1%)'* while
a Namibian post-COVID study found 43.6%, linked to female gender and financial hardship.'” In Saudi Arabia,
prevalence ranges from 30.9% to 77.6% (mean = 51.5%), with first-year students and women at higher risk."®

In higher-income settings, prevalence studies typically report rates in the 20-30% range, reflecting stronger institu-
tional mental health support and preventive frameworks.'!”'® Nevertheless, outliers exist, such as Spain in 2020, which
reported 41% overall prevalence, including 23.4% with moderate-severe symptoms and 10% with suicidal ideation."”
These discrepancies suggest that even in well-resourced contexts, temporal factors (eg, COVID-19), assessment methods,
and local cultural factors can substantially influence reported prevalence. Overall, while regional trends are evident,
caution is warranted when interpreting cross-study comparisons, highlighting the need for context-sensitive assessment

and interventions tailored to local systems and cultures.

Symptomatology and Clinical Subtypes

The manifestation of depression in medical students is often atypical or subclinical, making early detection challenging.
Commonly reported symptoms include emotional blunting, loss of motivation, cognitive fatigue, feelings of worthless-
ness, and sleep disturbances, many of which are frequently normalized or masked by academic stress. Functional
depression, characterized by relatively preserved academic performance despite significant emotional distress, is
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particularly prevalent and often overlooked.?” However, estimates of prevalence and symptom profiles vary across
studies, likely reflecting differences in assessment tools, sample characteristics, and cultural context.

Recent qualitative studies have also described “masked” or internalized depressive presentations, where students
exhibit perfectionism, overcommitment, or emotional detachment as coping mechanisms. These patterns may not meet
full diagnostic criteria for major depressive disorder (MDD), but are clinically relevant given their association with
burnout, dropout risk, and suicidal ideation.’>*' Nevertheless, methodological limitations including small sample sizes
and reliance on self-report warrant caution when generalizing findings.

Moreover, cognitive fatigue is prominent among students with elevated depressive symptoms. A broader undergrad
study associated moderate to severe fatigue with greater psychiatric burden and poorer cognitive functioning, findings
likely generalizable to the medical student population given the high demands and prolonged stress they endure during
training.*> Given the high demands and prolonged stress of medical training, these findings are likely generalizable, yet
further research with longitudinal designs is needed to clarify causal relationships and identify potential intervention

targets.

Risk Factors

Multiple individual and contextual factors contribute to the high depression burden among medical students. First-year
students often face academic adjustment, social isolation, and identity challenges,® while senior students experience
heavier clinical workloads and professional identity pressures.”*’ Female students consistently report higher depressive
symptoms, linked to gender-specific stressors, cultural expectations, and stigma in help-seeking;*® in Malaysia, anxiety
and depression were significantly more common among females.?® Minority, international, and low-income students may
face acculturative stress, discrimination, religiosity-related conflict, or financial strain.?®

Irregular schedules, long hours, and disrupted circadian rhythms are also common and strongly associated with
depressive symptom severity.>’ A study among Iraqi medical students found that poor sleep and psychological distress
were common and significantly linked to lower academic performance (Pearson’s r= —0.333 to —0.437, p <0.001),*°
and a review estimated 67.9% of students globally had poor sleep quality, associated with elevated depression and
anxiety.”’

Personality traits and coping styles such as neuroticism, perfectionism, and maladaptive coping (eg, avoidance,
rumination) increase vulnerability to depression. In Malaysian undergraduates demonstrated evaluative perfectionism and
avoidant coping mediated the risk of depression.>* Moreover, perfectionism is widely recognized as a persistent predictor
of depressive symptoms and emotional exhaustion in medical training environments.?** Recent evidence suggests that
medical school applicants who eventually succeeded in multiple mini-interview (MMI) assessments tend to exhibit lower
need for cognitive closure and higher tolerance for ambiguity, traits considered advantageous in clinical decision-making
under uncertainty.>* Overall, patterns suggest that risk is cumulative and context-dependent: personal vulnerabilities may
be amplified or mitigated by environmental factors such as workload, mentorship, and institutional support. However,
most studies are cross-sectional, culturally limited, and rely on self-reported measures, underscoring the need for

longitudinal, multi-center research to clarify causal pathways and identify effective interventions.

Early ldentification Strategies for Depression in Medical Students
Early ldentification Tools

Early detection of depression is critical for timely intervention and support in medical education settings. Standardized
self-report screening instruments such as the Patient Health Questionnaire-9 (PHQ-9),** Beck Depression Inventory-II
(BDI-II),>> and Depression Anxiety Stress Scales (DASS)*® are widely used due to their ease of administration and
validated psychometric properties. However, these tools rely heavily on self-awareness and willingness to disclose
symptoms like fatigue or sleep disturbances, which may be hindered by stigma, denial, or fear of professional
consequences. Faculty observation and peer-based identification strategies offer alternative or complementary
approaches, yet their effectiveness depends on training, sensitivity, and trust within the academic environment.*’
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Risk Prediction Models and Digital Monitoring

Emerging technologies present promising avenues for early identification of depression among students. Wearable
devices, such as smartwatches, can continuously record physiological markers like heart rate variability, sleep duration,
and activity levels.*® One recent study using an explainable anomaly detection framework on consumer-grade wearables
demonstrated a robust ability (F1 ~0.80) to detect significant symptom escalation in depression and anxiety.’® Yet, these
methods have not been extensively validated in medical student populations, and factors such as privacy concerns, device
adherence, and cultural adaptation may limit their practical utility.

In parallel, speech-based machine learning (ML) models speech-based machine learning and AI/ML models using
behavioral or textual data, offer innovative avenues for early depression detection. Voice biomarkers have demonstrated
moderate predictive performance (AUC ~0.77, sensitivity ~0.78), comparable to traditional self-report tools such as
PHQ-9.**** Similarly, smartphone-based models integrating passive usage and social engagement metrics have shown
meaningful associations with depressive symptoms.****

Despite this promise, these methods currently slightly lag behind traditional screening in robustness and require
rigorous validation in medical student populations. Challenges such as privacy concerns, adherence, and cultural
adaptation may limit practical implementation. Overall, these findings suggest that hybrid strategies combining tradi-
tional and digital approaches could enhance early identification, but further research is needed to confirm effectiveness,
feasibility, and acceptability in real-world educational settings.

Challenges

Despite growing enthusiasm for digital mental health tools in medical education, several barriers hinder their effective
implementation. Students have reported technical difficulties, frequent and distracting notifications, the requirement for
constant internet access, and burdensome registration procedures as major obstacles to consistent use.'* Additionally,
concerns over anonymity, time demands, and cost further reduce engagement. Interestingly, most students did not favor
interventions specifically tailored to medical students but preferred general-purpose interventions applicable to all student
populations, potentially to avoid stigma and maintain privacy."

Privacy concerns remain paramount, particularly when monitoring sensitive psychological states such as depression.*’
Students may fear that sharing mental health data, whether through apps, wearable devices, or Al-based assessments,
could compromise confidentiality or be accessed by faculty in ways that affect academic standing.***” Additionally, user
adherence is a common challenge; even well-designed tools may suffer from low engagement. One study found that
although over half of college students had installed a mental health app, only ~19% used it consistently over time, citing
concerns about privacy, complexity, and relevance to immediate needs.*® The risk of unintended labeling is also non-
negligible: identified “at-risk” students may experience social isolation, altered perceptions by peers or instructors, or
pressure to seek support before they are ready. This aligns with concerns from broader educational settings, where Al-
based surveillance tools designed to detect mental health risks have been shown to disproportionately flag marginalized
students and lead to unintended harms including disciplinary consequences.*’ From a technical perspective, ensuring the
security and ethical use of sensitive data demands robust encryption, secure storage, and clear limitations on access and
data sharing.**° Furthermore, without transparent governance frameworks and institutional oversight, students may
remain skeptical of the intent behind such initiatives. Thus, successful integration of digital screening or prediction
systems into medical education must prioritize informed consent, ensure voluntary participation, and adopt student-

centered design principles that respect autonomy, promote trust, and align with existing support services.’' >

Digital Mental Health Interventions

Digital mental health interventions for medical students range from Cognitive Behavioral Therapy-based (CBT-based)
mobile apps to online counseling, virtual peer support, and blended approaches combining digital and in-person support
(Table 1). Overall, these interventions demonstrate moderate improvements in depressive and anxiety symptoms, self-
reflection, coping skills, mindfulness, empathy, and psychological resilience. For instance, CBT-based apps such as
Woebot and an asynchronous digital cognitive behavioral intervention platform (DCE GAMA-AIMS) reduced depressive
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Table | Digital Tools for Managing Depression in Medical Students

Tool/Platform Function Target Group Reported Key Metrics/Effect Size
Effectiveness

Mobile apps CBT, self-reflection College students Reduced depressive Depression (PHQ-9): significant reduction
(Woebot)*’ symptoms over 2 weeks (F=6.47, P=0.01) vs no
significant change in control.
Elona Therapy CBT + in-person University Improved coping and Significant improvement over 6 weeks
(blended)*® students self-reflection
DCE GAMA-AIMS Asynchronous CBT Medical students Reduced anxiety faster | Effect size: 1.32 vs 0.79
(digital CBT)*® than therapist-guided
brief CBT
Virtual peer-support®® | Empathy, social Medical students Increased empathy and | r = 0.34, p = 0.05
support self-efficacy
Online mindfulness Stress management, Medical students Moderate Hedges’ g = 0.32
training/Apps®**° resilience improvements in

stress, mindfulness,

resilience

and anxiety symptoms, with effect sizes ranging from moderate (Hedges’ g ~ 0.32) to large (effect size 1.32).°*%
Blended interventions, combining apps with institutional or in-person counseling, further enhanced coping and self-
reflection, although some participants reported screen fatigue and time demands.>®

Virtual peer-support programs complement app-based interventions by fostering empathy and self-efficacy, reinfor-
cing a help-seeking culture among medical students.”® While not purely digital, such near-peer models often complement
anonymous or app-based platforms, reinforcing help-seeking culture®® While engagement and acceptability are generally
high, challenges remain, including variable adherence, potential screen fatigue, and limited evidence for long-term
effects. These findings suggest that multi-modal, blended digital approaches may be most effective in addressing the

mental health needs of medical students.

Mental Health Competence in Medical Education
Mental Health Competence Concept

Our review highlights that medical students frequently experience psychological distress, yet current educational and
digital interventions demonstrate variable effectiveness. Mental health competence, encompassing the ability to recognize
distress, communicate empathetically, and manage sensitive clinical situations, aligns closely with competency-based
medical education (CBME) frameworks and Entrustable Professional Activities (EPA).®® Tasks such as assessing distress
or responding to distressed patients require integration of communication, clinical reasoning, and professional judgment.
Evidence indicates that CBME-aligned programs can improve communication skills, confidence, and attitudes toward
mental illness,’’ with longitudinal mentorship and repeated reflective practice showing more sustained benefits than
short-term interventions.®* These findings suggest that mental health competence develops gradually through repeated
clinical and interpersonal experiences and is shaped by curriculum design, faculty role-modeling, and institutional
culture.

Based on these findings, mental health competence should be considered a developmental process rather than a single
educational outcome. Figure 1 illustrates an integrated framework encompassing early identification, competency-based
education, and supportive learning environments.

Education Strategies
Experiential teaching strategies are increasingly used in mental health education because they allow students to engage

with the emotional and interpersonal aspects of patient care rather than focusing solely on theoretical knowledge.
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Figure | A Conceptual Framework for Promoting Mental Health Competence in Medical Education.
Note: This figure was created by the authors.

Methods such as case-based learning (CBL), role-playing, reflective writing, and narrative medicine are commonly
incorporated into competency-based curricula to strengthen communication skills, empathy, and clinical preparedness.

Case-based learning facilitates integration of psychiatric knowledge with clinical reasoning, yet most studies report
only short-term gains in academic performance or case-analysis ability.> This suggests that while CBL may enhance
cognitive understanding, it does not automatically translate into sustained clinical behavior or empathic patient interac-
tions. Differences in intervention duration, facilitation quality, and cultural context likely contribute to inconsistent
outcomes across studies, highlighting the importance of context-sensitive implementation.

Role-playing and simulation-based approaches may be particularly valuable in mental health training because
students are required to respond to emotionally challenging situations in real time. Reviews report improvements in self-
efficacy, emotional insight, and empathy,®* with cohort studies showing sustained increases in empathy scores after
immersive simulation training.%® Critically, the magnitude and durability of these effects appear to depend on intervention
intensity and structured reflective debriefing: brief workshops may provide immediate emotional engagement, whereas
longitudinal programs are more likely to reinforce enduring behavioral change. This pattern underscores the importance
of both repeated exposure and guided reflection in developing mental health competence.

Reflective writing and narrative medicine enhance self-awareness and professional identity formation. Evidence from
guided reflection and patient storytelling interventions indicates improvements in empathy and patient-centered
thinking,*®®® outcomes are largely self-reported, leaving uncertainty about translation into observable clinical behavior.
This points to a recurring gap in the literature: the need for objective, longitudinal assessment of competence beyond
immediate self-perceived gains.

The role of educators is equally critical. Compassionate faculty and emotionally supportive supervisors consistently

69,70

serve as influential role models, suggesting that formal teaching alone is insufficient. Faculty development in trauma-

informed care, anti-stigma communication, and emotionally responsive teaching may enhance students’ clinical skills

772 In summary, patterns across the literature suggest that multi-faceted, longitudinal, and

and professional attitudes.
contextually adapted interventions, supported by reflective practice and engaged faculty, are most likely to foster durable
mental health competence. Nevertheless, heterogeneity in study design, short follow-up periods, reliance on self-reported

outcomes, and variable cultural adaptation limit generalizability and highlight clear directions for future research.

6 https: Advances in Medical Education and Practice 2026:17



Ren et al

Assessment Approaches

Assessment of mental health competence remains challenging because the construct involves not only knowledge
acquisition, but also empathy, communication, emotional responsiveness, and professional behavior. For this reason,
no single assessment tool appears sufficient, and most educational programs rely on multiple complementary approaches.

Common methods include self-efficacy scales, Objective Structured Clinical Examinations (OSCEs), reflective
exercises, and direct observation during clinical placements. Self-report measures can provide insight into students’
perceived confidence in managing mental health concerns, although confidence does not always correspond to actual
clinical performance. Similarly, OSCE scenarios may be useful for assessing communication skills and recognition of
psychological distress in simulated settings, but they may not fully capture the complexity of real patient interactions
over time.

Direct observation during clinical training may offer a more authentic evaluation of students’ interpersonal and
professional behaviors, particularly when managing emotionally sensitive situations. However, assessment practices
remain highly variable across institutions, and few studies have examined whether improvements in educational settings
translate into sustained behavioral change in clinical practice. Standardized assessment frameworks specific to mental
health competence are still limited.

Limitations of Current Evidence and Future Directions
Current evidence on mental health interventions for medical students is limited by short-term or cross-sectional designs,
reliance on self-reported outcomes, and a predominance of studies in high-income settings. These factors constrain
understanding of sustained impact, real-world effectiveness, and cultural generalizability. Ethical considerations and
faculty readiness for implementing digital or Al-assisted tools are rarely assessed, despite their potential influence on
outcomes.

Future research should focus on longitudinal, culturally adapted studies using objective measures, with attention to
ethical implications and faculty support. Such approaches are essential to ensure interventions are both effective and
implementable across diverse educational contexts.

Conclusion

Addressing depression among medical students requires a comprehensive, multi-level approach, integrating both
technological tools and educational strategies. Evidence suggests that combining early identification with competency-
based training, longitudinal mentorship, and reflective practice may more effectively develop students’ ability to manage
psychological distress. Consequently, fostering mental health literacy should be regarded as a core component of medical
education, essential for preparing physicians who are both compassionate and resilient in real-world clinical practice.
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