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Abstract: Background/Objectives: Major Depressive Disorder (MDD) is a neuropsychi-
atric disorder affecting nearly 200 million people worldwide. While it has broad health
effects, relatively little is known about how these vary across MDD ‘subtypes’, which
reflect distinct symptom profiles. This systematic review examined the methods used to
define several MDD subtypes and their associations with physical, cognitive, social, and
functional health outcomes. Methods: A systematic search of PubMed was conducted
in accordance with PRISMA 2020 guidelines to identify peer-reviewed studies published
in English between 2014 and 2025. The final search was conducted on 21 January 2025.
Studies were included if they examined adults with MDD subtypes and reported health-
related outcomes. Risk of bias was assessed using the Newcastle–Ottawa Scale. A narrative
synthesis was conducted due to heterogeneity in the subtype definitions and outcome
measures. Results: Sixteen studies were included. Atypical and melancholic depression
were most consistently associated with metabolic dysfunction, higher BMI, and a greater
waist circumference. Melancholic depression was frequently associated with cognitive
deficits, though results varied. Cognitive impairments were also observed in DSM-defined
atypical depression, particularly in attention, vigilance, and social cognition. Anxious and
melancholic depression may be associated with more severe social and functional impair-
ment compared to other subtypes. However, the findings were limited by inconsistent
definitions and outcome measures. Conclusions: Some subtypes, particularly atypical,
melancholic, and anxious depression, are differentially associated with specific patterns of
impairment, though inconsistencies limit firm conclusions. Registration: This review was
retrospectively registered with the Open Science Framework (OSF): No specific funding
was received.

Keywords: depression; major depressive disorder; subtypes; health effects

1. Introduction
1.1. Major Depressive Disorder (MDD)

MDD is a pervasive mental health condition affecting over 280 million individuals
worldwide [1], making it a leading cause of disability and a major contributor to the global
burden of disease [2]. Beyond psychological symptoms, MDD has wide-ranging effects on
physical health [3–5], cognitive abilities [6], social relationships [7], functional capacity [8],
and quality of life (QoL) [9,10]. These broad impacts underscore the complexity of MDD
and highlight the importance of refining classification approaches that capture individual
differences in symptom presentation and associated health outcomes.
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Despite being diagnosed as a single disorder, MDD is highly heterogeneous, with sub-
stantial variation in symptom expression, illness trajectory, and treatment response [11–14].
Current diagnostic frameworks, such as the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition, Text Revision (DSM-5-TR) [15] and the International Statistical
Classification of Diseases 11th Revision (ICD-11) [16] define MDD based on a minimum
number of required symptoms. However, when the nine Diagnostic Criteria and the Asso-
ciated Features of MDD are considered, a possible 1497 symptom combinations meet the
diagnosis for MDD [17,18]. This variability in symptom profiles means that two individuals
with MDD may present with largely different symptom profiles, raising concerns about the
clinical utility of a ‘one-size-fits-all’ approach to treatment.

To address this symptom diversity, various subtyping approaches to MDD have been
proposed. A commonly used approach defines MDD subtypes using DSM specifiers, which
are optional descriptors applied to a primary MDD diagnosis such as ‘with melancholic fea-
tures’, ‘with atypical features’, ‘with mixed features’, and ‘with anxious distress’ [15]. These
specifiers indicate specific symptom patterns, for example, depression with melancholic
features is characterised by anhedonia, psychomotor disturbances, and neurovegetative
symptoms [19], while depression with atypical features is associated with mood reactivity,
hypersomnia, and increased appetite [20]. Specifiers are often used in research to distin-
guish between MDD subtypes [15,21–23]. Alternatively, data-driven methods such as latent
class analysis (LCA) and cluster analysis have been used to empirically derive subtypes
based on underlying symptom patterns [24,25].

Despite the increasing recognition of MDD subtypes in research and clinical practice,
it remains unclear whether these classifications reliably differentiate patients in clinically
meaningful ways in terms of their broader health. For example, while MDD’s broad
impact on health is well established [3–10], few studies have investigated whether specific
MDD subtypes are differentially associated with particular impairments. For subtyping
frameworks to be clinically useful, they need to demonstrate consistent associations with
clinically relevant outcomes, such as physical functioning, cognitive ability, and daily
role performance. However, differences in how subtypes are defined and compared
across studies may contribute to inconsistent findings, underscoring the need for a clearer
synthesis of the evidence and evaluation of subtyping approaches to determine whether
existing models meaningfully reflect differences in health status and treatment needs.

1.2. Purpose of Review

Therefore, this review synthesises the literature on some major MDD subtypes, the
methods used to define them, and their associations with physical, cognitive, social, and
functional health outcomes. By examining these associations, plus the consistency of the
subtyping approaches used across studies, this study aims to clarify the current state of the
evidence and explore the extent to which existing models of MDD diagnosis differentiate
patients in clinically meaningful ways. In doing so, this review aims to identify key
methodological challenges and inform future research to improve the clinical utility of
MDD subtyping frameworks.

2. Materials and Methods
2.1. Search Strategy and Selection Criteria

This review was conducted as a systematic review in accordance with the PRISMA 2020
guidelines [26]. A retrospective protocol was registered with the Open Science Framework
(OSF) and is available at: https://osf.io/pkr7b. The registration includes the review
protocol and full search strategy (accessed on 30 April 2025).

https://osf.io/pkr7b
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A systematic search was conducted in PubMed to identify eligible studies. The search
strategy was limited to peer-reviewed studies published in English between 2014 and
2025, so as to capture the most recent developments in MDD subtyping, and to ensure
alignment with contemporary diagnostic frameworks (i.e., the current DSM and ICD),
enhancing the comparability across studies and the relevance of findings to current clinical
research. The English-language restriction aimed to minimise translation inconsistencies
that could introduce bias. The search strategy was developed using keyword mapping
from previous reviews and was refined iteratively to ensure comprehensive coverage.
Boolean operators and truncation were used to maximise retrieval, incorporating free-text
terms related to MDD subtypes and health outcomes across physical, cognitive, social,
and functional health domains. These domains were selected based on their relevance
to MDD-related impairment and their consistent inclusion in prior reviews. To enhance
sensitivity, synonyms and alternative spellings were included. A full list of search terms is
provided in Appendix A.

Studies were eligible if they included adults aged between 18 and 65 years, with a
diagnosis of MDD confirmed through current DSM criteria using validated diagnostic
interviews or clinician diagnosis. Studies had to classify participants into subtypes of MDD,
using either DSM-defined specifiers (e.g., melancholic, atypical, anxious, mixed, undiffer-
entiated), validated clinical tools (e.g., the CORE Index for Melancholia or the Hamilton
Depression Rating Scale [HAMD] for anxious depression), or data-driven methods such
as latent class analysis or cluster analysis. Studies were included if subtypes were clearly
defined and examined in relation to health-related impairment, either through comparisons
between subtypes or between subtypes and healthy controls. Health outcomes needed
to be assessed using validated measurement tools (e.g., standardised scales or clinician
ratings) or relevant biological markers (e.g., body mass index [BMI], glucose levels). Stud-
ies were excluded if they did not use these inclusion criteria, if they categorised MDD
only by severity levels without distinct subtypes, or were retrospective studies, review
articles, editorials, case reports, and studies without original data (Appendix B details the
inclusion/exclusion criteria).

2.2. Screening and Data Extraction

The primary reviewer (JM) independently screened all records, while a second re-
viewer screened a randomly selected 20% of records to ensure adherence to the inclusion
criteria. Discrepancies were resolved through discussion, and Supplementary Materials
were consulted when necessary to clarify methodological details. This approach aligns
with the recommendations for minimising selection bias and improving reproducibility in
systematic reviews, and has been shown to enhance accuracy and reduce errors in study
selection [27]. Titles and summaries were initially screened on PubMed for relevance before
relevant records were imported into EndNote for reference management. Abstracts were
then screened, and if eligibility remained unclear, the full text was reviewed for further
evaluation. Full-text articles were then assessed against inclusion criteria to determine
final eligibility. A structured data extraction form was used to systematically capture the
key study characteristics for all included studies, including author, year, country, study
design, sample size, population details, subtype classification methods, and assessed health
outcomes.

Risk of bias was assessed for all included studies using the Newcastle–Ottawa Scale
(NOS) [28], which evaluates selection, comparability, and outcome domains. One reviewer
(JM) conducted the assessment, and scores were tabulated across subdomains to provide
an overall appraisal of study quality. These assessments were used to describe the strength
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and limitations of included studies but were not used to exclude studies or weight findings
in synthesis.

2.3. Data Synthesis

Studies were categorised into four health domains: physical, cognitive, social, and
functional. These domains were derived by reviewing established health-related qual-
ity of life (HRQoL) measures, including the World Health Organization Quality of Life
(WHOQOL) measure [29], the MOS 36-Item Short-Form Health Survey (SF-36) [30], and
the World Health Organization Disability Assessment Schedule (WHODAS 2.0) [31], and
identifying common core domains relevant to MDD. The final four domains were selected
based on their consistent inclusion across measures and their established significance in the
literature on MDD-related impairment [32–35]. Each domain was considered separately
to reflect distinct aspects of impairment in MDD. Physical health was analysed indepen-
dently due to its well-documented association with MDD, particularly in relation to factors
such as metabolic health, cardiovascular risk, and lifestyle behaviours [36,37]. Included
studies assessed outcomes such as BMI, waist circumference, glucose levels, lipid profiles,
or other relevant biological or lifestyle indicators, using objective measures or validated
self-report tools.

Cognitive functioning was distinguished as a separate domain given its central role in
MDD-related impairment, particularly in memory, attention, and executive function [38–40].
Studies in the cognitive domain assessed outcomes using standardised neuropsychological
tests that evaluated key areas of functioning, including memory, attention, executive
function, and processing speed, using validated tools commonly employed in clinical and
research settings.

Social and functional impairments were also categorised separately to better reflect
distinct patterns of impairment in MDD. Social dysfunction was defined as difficulties with
interpersonal functioning, social withdrawal, or reduced social support [41], and studies
were included if they assessed outcomes such as social support, relationship quality, or
social adaptation, typically via validated self-report measures. Functional impairment
referred to limitations in work, independent living, and daily responsibilities [42], and
included both self-reported and clinician-rated outcomes reflecting day-to-day functioning
or disability.

Due to variability in study designs, subtype definitions (including both DSM-defined
and data-driven methods), and outcome measures, the findings were primarily synthesised
narratively. Where relevant, conceptual comparisons were made, but interpretations were
framed within the context of how subtypes were defined and operationalised in each study.

Limited quantitative synthesis was possible for physical health outcomes, where a
subset of studies reported effect estimates (e.g., odds ratios, regression coefficients) and
used comparable outcome measures and reference groups. Where possible, these values
were extracted directly from the studies or calculated using available summary statistics
(e.g., means, standard deviations, or confidence intervals). In cases where similar metrics
were used across studies, unweighted averages of standardised effect sizes were calculated
to summarise trends. However, due to the small number of studies meeting these criteria
and the substantial variability in how subtypes and outcomes were defined, no formal meta-
analytic modelling was conducted. Heatmaps were used as a descriptive tool to visually
summarise the direction and relative strength of effects but should not be interpreted as
reflecting pooled or statistically integrated results.

Cognitive, social, and functional outcomes are presented descriptively in narrative
form and are supported by tables using directional indicators to reflect general trends. The
tables are intended to support interpretation rather than quantify effect sizes.



Brain Sci. 2025, 15, 525 5 of 24

3. Results
A search of PubMed returned 264 citations. Titles and abstracts were screened for

relevance to MDD subtypes and associated health outcomes, reducing the selection to
90 full-text articles for further evaluation. After reviewing the full text of 90 articles, 74 were
excluded for the following reasons: younger age, older age, lack of valid MDD subtyping,
MDD subtyping by severity only, and lack of health outcome assessment. This resulted in a
final selection of 16 studies for inclusion in this review. The screening process is illustrated
in a PRISMA flow diagram (Figure 1).

 

Figure 1. PRISMA flow diagram of study selection.

3.1. Study Characteristics

The included studies comprised eight longitudinal (ranging from 8 weeks to 5.5 years)
and eight cross-sectional studies, examining the short- and long-term impacts of MDD sub-
types on health outcomes. Studies were conducted in China, The Netherlands, Switzerland,
the USA, Spain, Germany, Taiwan, and Hong Kong, reflecting a concentration of research
in Asia, North America, and Europe. Sample sizes ranged from 88 to 3054, drawn from
both clinical and community populations. Participants ranged in age from 18 to 70 years,
with mixed-gender samples. Detailed study characteristics are presented in Table 1.
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Table 1. Study characteristics.

Physical Health and Metabolic Outcomes

Author (Year) Country Study Design Sample Size Population
Characteristics

MDD Subtypes and
Classification Method

Health Outcomes
Assessed Measures Used

Lasserre et al.
(2017) [43] Switzerland

Longitudinal cohort
study (5.5-year

follow-up)

2813 participants
(179 atypical
depression,

369 melancholic
depression,

685 unspecified
depression,

1580 non-MDD)

Adults (35–66 years
old) from the

CoLaus/PsyCoLaus
population-

based cohort

Melancholic, atypical,
unspecified; DSM-IV
criteria (DIGS) and
symptom specifiers

Metabolic health,
physical health

Fasting glucose, HDL
cholesterol,

triglycerides, systolic
blood pressure,

metabolic syndrome,
leptin levels (ELISA

assay), BMI,
waist circumference

Milaneschi et al.
(2017) [44] The Netherlands Cross-sectional

observational

2270 participants
(271 current severe
typical, 521 current

moderate,
270 current severe

atypical, 711 remitted
MDD, 497 HC)

Adults (18–65 years
old) from The

Netherlands Study of
Depression and

Anxiety (NESDA)

Atypical, typical, and
moderate; LCA based on

symptom profiles
Physical health

Leptin levels (ELISA
assay), BMI,

waist circumference

Lamers et al.
(2016) [45] The Netherlands

Longitudinal
observational (6-year

follow-up)

1248 participants
(308 severe

melancholic,
167 severe atypical,

173 moderate,
600 HC)

Adults (18–65 years
old) with MDD

(CIDI) recruited from
the NESDA cohort

Severe melancholic,
severe atypical, and

moderate; LCA based on
CIDI and IDS-SR
symptom profiles

Somatic health,
overall functioning

BMI, metabolic
syndrome

prevalence, waist
circumference,
fasting glucose,

triglycerides, HDL
cholesterol, blood

pressure, WHODAS

Lasserre et al.
(2014) [46] Switzerland Longitudinal cohort

(5.5-year follow-up)

3054 participants
(48 current atypical,

55 current
melancholic,

31 current combined,
97 current

unspecified,
1121 remitted MDD,

1702 non-MDD)

Adults (35–66 years
old) from the

CoLaus/PsyCoLaus
population-

based cohort

Melancholic and atypical;
DSM-IV criteria (DIGS)
and symptom specifiers

Physical health
BMI, waist

circumference, fat
mass (bioimpedance)
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Table 1. Cont.

Physical Health and Metabolic Outcomes

Author (Year) Country Study Design Sample Size Population
Characteristics

MDD Subtypes and
Classification Method

Health Outcomes
Assessed Measures Used

Rahe et al. (2016) [47] Germany Cross-sectional
observational

1420 participants
(503 melancholic

depression,
43 atypical

depression, 81 mixed
depression,

196 undifferentiated
depression, 597 HC)

Adults (35–65 years
old) from the

BiDirect Study

Melancholic, atypical,
mixed, and

undifferentiated;
DSM-IV criteria (MINI)

and IDS items for
atypical features

Physical health

BMI, combined
lifestyle index
(0–4 unhealthy
lifestyle factors)

Cognitive Outcomes

Author (Year) Country Study Design Sample Size Population
Characteristics

MDD Subtyping
Method

Health Outcomes
Assessed Measures Used

Day et al. (2015a) [48]

iSPOT (USA,
Australia, The
Netherlands,

New Zealand,
South Africa)

Cross-sectional
observational

1344 participants
(339 melancholic

depression,
669 non-melancholic
depression, 336 HC)

Adults (18–65 years
old) diagnosed with

MDD
(DSM-IV, MINI)

Melancholic; DSM-IV
criteria and psychomotor

disturbance (CORE
score ≥ 7)

Cognitive function,
emotional function

Standardised
cognitive battery

Duan et al.
(2021) [49] China

Longitudinal
observational

(8-week follow-up)

1048 participants
(328 anxious
depression,

221 non-anxious
depression, 499 HC)

Adults (18–55 years
old) with MDD

(MINI)

Anxious; HAMD-17
anxiety/somatization

factor score ≥ 7
Cognitive function HVLT-R, BVMT-R,

SCWT, CPT

Guo et al. (2023) [50] China
Longitudinal
observational

(6-month follow-up)

295 participants
(91 MDD preserved
cognition, 62 MDD
impaired cognition,

142 HC)

Medication-free
adults (18–55 years

old) with MDD
(SCID)

Cognitive subtypes
(preserved vs. impaired

cognition); K-means
cluster analysis

Cognitive function
DSB, DSF, SCWT,

TMT-A, TMT-B, SVF,
VMT, WMS

Lin et al. (2014a) [51] China Prospective
longitudinal

509 participants
(142 melancholic

depression,
76 atypical
depression,

91 undifferentiated
depression, 200 HC)

Adults (18–60 years
old) with MDD
(DSM-IV-TR)

Melancholic, atypical,
and undifferentiated;
DSM-IV structured
clinical interviews

Cognitive function

TMT-A, DSC
(WAIS-RC), DSF
(WAIS-RC), DSB

(WAIS-RC), WCST-M,
TMT-B, TOH, AN,

IVR (WMS-RC)
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Table 1. Cont.

Cognitive Outcomes

Author (Year) Country Study Design Sample Size Population
Characteristics

MDD Subtypes and
Classification Method

Health Outcomes
Assessed Measures Used

Liu et al. (2019) [52] China Cross-sectional
observational

214 participants
(138 anxious
depression,

76 non-anxious
depression); no HC

Adults (18–65 years
old) with MDD

(DSM-5)

Anxious; HAMD-17
anxiety/somatization

factor score ≥ 7

Cognitive function,
social and

occupational function
MCCB, GAF

Lu et al. (2023) [53] China Cross-sectional
observational

353 participants
(101 atypical

depression, 252
non-atypical

depression); no HC

Adults (16–60 years
old) with MDD

(MINI)

Atypical; DSM-5 criteria
and Inventory of

Depressive
Symptomatology

(IDS-30)

Cognitive function,
QoL MCCB, QOL-6

Roca et al. (2015) [54] Spain
Longitudinal
observational

(6-month follow-up)

88 participants
(25 melancholic

depression,
63 non-melancholic
depression); no HC

Adults (18–55 years
old) with MDD
(DSM-IV-TR)

Melancholic; DSM-IV-TR,
CORE Index for

Melancholia, and
HAMD-17 score ≥ 17

Cognitive function

TMT-A, TMT-B, DSF
(WAIS-III), DSB

(WAIS-III), SCWT,
TOL DX, FAS, SVF

(Animals), FTT

Social and Functional Impairment

Author (Year) Country Study Design Sample Size Population
Characteristics

MDD Subtyping
Method

Health Outcomes
Assessed Measures Used

Chan et al. (2023) [55] Hong Kong Cross-sectional
observational

200 participants
(150 MDD patients,

50 controls)

Adults (18–65 years
old) with MDD

(SCID)

Social subtypes;
two-stage cluster
analysis based on
emotion-related
measures (TEPS,

TAS, ERQ)

Social functioning
Social Adaptation

Self-Evaluation
Scale (SASS)

Zhou et al.
(2023) [56] China Cross-sectional

observational

809 participants
(326 anxious
depression,

483 non-anxious
depression); no HC

Adults (19–23 years
old) with MDD

(MINI)

Anxious; HAMD-17
anxiety/somatization

factor score ≥ 7

Family functioning,
social support,
interpersonal

problems

Family Assessment
Device (FAD), Social
Support Rating Scale
(SSRS), Interpersonal

Relationship
Integrated Diagnostic

Scale (IRIDS)
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Table 1. Cont.

Social and Functional Impairment

Author (Year) Country Study Design Sample Size Population
Characteristics

MDD Subtypes and
Classification Method

Health Outcomes
Assessed Measures Used

Lin et al. (2014b) [57] Taiwan Cross-sectional
observational

174 participants (141
anxious depression,

33 non-anxious
depression); no HC

Adult inpatients
(18–70 years old)

with MDD (SCID)

Anxious and
non-anxious depression;

(HAMD-17)
anxiety/somatization

factor score ≥ 7

Pain, QoL, daily
functioning

SF-36 Body Pain
Index (BPI), SF-36

Physical Component
Summary (PCS),

SF-36 Mental
Component

Summary (MCS),
Global Assessment of
Functioning (GAF),

Work and Social
Adjustment Scale

(WSAS)

Day et al. (2015b) [58]

iSPOT (USA,
Australia, The
Netherlands,

New Zealand,
South Africa)

Longitudinal
observational study
(8-week follow-up)

1008 MDD
participants

(339 melancholic,
667 non-melancholic);

no HC

Adults (18–65 years
old) with MDD
(DSM-IV, MINI)

Melancholic; DSM-IV
criteria and psychomotor

disturbance (CORE
score ≥ 7)

Functional capacity,
distress and coping,
personality, emotion

regulation

Social and
Occupational
Functioning

Assessment Scale
(SOFAS), World

Health Organization
Quality of Life

(WHOQOL), Brief
Risk-Resilience Index

for Screening
(BRISC), Satisfaction

with Life Scale
(SWLS), NEO-Five
Factor Inventory

(NEO-FFI), Emotion
Regulation

Questionnaire (ERQ)

Abbreviations: AN—Animal Naming; BVMT-R—Brief Visuospatial Memory Test—Revised; CPT—Continuous Performance Test; DSB—Digit Span Backward; DSF—Digit Span
Forward; DSC—Digit Symbol Coding; FAS—Controlled Oral Word Association Test; FTT—Finger Tapping Test; GAF—Global Assessment of Functioning; HC—Healthy Controls;
HVLT-R—Hopkins Verbal Learning Test—Revised; iSPOT—International Study to Predict Optimised Treatment for Depression; IVR—Immediate Visual Reproduction (WMS-RC);
MCCB—MATRICS Consensus Cognitive Battery; QOL-6—6-item Quality of Life Scale; SCWT—Stroop Color Word Test; SVF—Semantic Verbal Fluency; TMT-A—Trail-Making Test Part
A; TMT-B—Trail-Making Test Part B; TOH—Tower of Hanoi; TOL DX—Tower of London—Drexel Version; WAIS-RC—Wechsler Adult Intelligence Scale—Revised, Chinese Version;
WMS—Wechsler Memory Scale; WCST-M—Wisconsin Card Sorting Test—Modified.
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3.2. Risk of Bias

The average NOS ratings across the included studies were 3.3/4 for selection, 1.9/2 for
comparability, and 2.1/3 for outcome quality. Most studies were strong in selecting expo-
sure and comparator groups, though many lacked a healthy control group. While most
adjusted for key confounders, control for medication use and other potential sources of
bias was inconsistent. Follow-up quality also varied, with eight studies relying on cross-
sectional designs, limiting causal inference. Smaller studies potentially lacked sufficient
statistical power to detect meaningful differences. Specifically, four studies had total sample
sizes below 250, and an additional four studies had subgroups with fewer than 100 par-
ticipants (Appendix C). Taken together, these methodological limitations, particularly the
absence of healthy control groups and inconsistent adjustment for confounders, reduced
comparability across studies and limited the extent to which generalisable conclusions
could be drawn about subtype-related differences.

3.3. Subtyping Methods and Identified MDD Subtypes

Across the included studies, DSM-defined classifications were used in twelve studies,
while data-driven methods were used in four studies. DSM-based approaches relied on
structured clinical interviews, such as the Structured Clinical Interview for DSM Disor-
ders (SCID) [59] and the Mini International Neuropsychiatric Interview (MINI) [60], or
clinician assessment based on key symptom profiles consistent with DSM specifiers [15].
Several studies supplemented DSM criteria with validated clinical tools to refine subtype
classification: two studies used the Inventory of Depressive Symptomatology (IDS-30)
for atypical depression [61], four used the Hamilton Depression Rating Scale (HAMD-17)
anxiety/somatization subscale (cutoff ≥ 7) for anxious depression [62], and three used the
CORE Index for Melancholia (cutoff ≥ 7) for melancholic depression [63].

The most commonly examined DSM-based subtypes were melancholic (n = 7), atypical
(n = 5), and anxious depression (n = 4), with four studies investigating more than one
subtype. Additional classifications included mixed (n = 1) and undifferentiated subtypes
(n = 3). Of the DSM-based studies, six included healthy control groups, allowing for a
direct comparison of depression subtype individuals with non-depressed individuals.

In contrast, four studies used data-driven methods including LCA and cluster analysis
to derive subtypes that reflect different symptom profiles from those identified using DSM-
based classifications. All four studies included healthy control groups. These approaches
identified novel subgroups of MDD, including cognitively preserved vs. impaired (K-
means clustering); typical, atypical, moderate, severe melancholic, and severe atypical
(LCA); and emotion-based clusters, including least impaired, generalised deficit, and an
intermediate subtype.

3.4. Findings by Health Outcomes
3.4.1. Physical Health

Physical health outcomes were assessed in five studies. Three studies used DSM-
defined subtypes, while two employed data-driven classification methods. All five studies
compared the outcomes to healthy controls. Despite some methodological variation, the
three DSM-based studies shared sufficient consistency in subtyping methods, outcome
measures, and comparator groups to support a limited quantitative synthesis. Unweighted
pooled effect sizes were calculated where comparable metrics were reported and were
visually summarised in a heatmap (Figure 2). No meta-analytic modelling was conducted.
Studies using data-driven approaches were excluded from the heatmap due to differences in
classification methods and the limited availability of comparable physical health outcomes.
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Figure 2. Effect sizes for physical health outcomes across DSM-defined MDD subtypes. Note:
Heatmap displays effect sizes comparing DSM-defined MDD subtypes with non-MDD control
groups across various physical health outcomes. Higher values (red) indicate stronger associations
with adverse physical health indicators relative to reference group, while lower values (green) indicate
weaker associations. Superscripts denote effect size type: a = beta coefficient; b = odds ratio. Cells
marked with † represent pooled effect sizes, which were calculated by averaging unweighted values
across studies due to variation in sample sizes and statistical methods. Values without † reflect
single-study findings.

Using DSM-defined subtypes, Lasserre et al. [46] found that individuals with atypical
MDD had the highest baseline BMI (M = 26.8, SD = 4.1) and a significant increase over
5.5-year follow-up compared to healthy controls (β = 3.19, 95% CI [1.50, 4.88], p < 0.001),
while no significant changes were observed for other DSM subtypes. Atypical MDD
was also associated with the highest obesity risk among subtypes (OR = 3.75, 95% CI
[1.24, 11.35], p < 0.05) [46]. Using a data-driven approach, Lamers et al. [45] reported that
individuals with severe atypical MDD had a significantly higher mean BMI (M = 28.3, SD
= 5.8) than those with severe melancholic (M = 25.2, SD = 5.0) or moderate depression
(M = 25.7, SD = 5.1, p < 0.0001). Notably, Lamers et al. [45] reported a larger effect size for
the association between severe atypical MDD and BMI (OR = 3.30) than that observed
for the DSM-defined atypical subtype in Lasserre et al. [46] (OR = 1.77). The key physical
health outcomes associated with DSM-defined subtypes are summarised in Figure 2.

Lasserre et al. [43] found that atypical depression was associated with greater central
adiposity, indicated by a larger increase in waist circumference over a 5.5-year follow-up
(β = 2.41, 95% CI [1.19, 3.63], p < 0.001). Melancholic depression also showed a significant
but moderate increase (β = 1.43, 95% CI [0.36, 2.51], p < 0.01). Using data-driven methods,
Lamers et al. [45] reported that the severe atypical subtype had the highest prevalence of
metabolic syndrome (31.1%), compared to 20.2% in the severe melancholic subtype and
19.3% in the moderate subtype.

DSM-defined atypical MDD was associated with a significant increase in fasting
glucose levels over the 5.5-year follow-up (β = 143, 95% CI [49, 237], p < 0.01) and a higher
risk of developing metabolic syndrome (OR = 2.49, 95% CI [1.30, 4.77], p < 0.01) relative to
healthy controls [43]. Using a data-driven approach to define atypical MDD, Milaneschi
et al. [44] found that it was linked to elevated leptin levels (OR = 1.90, 95% CI [1.51, 2.93]
p < 0.001), a hormone involved in energy regulation and appetite control. Increased leptin
levels have been implicated in the metabolic disturbances observed in atypical depression,
potentially contributing to greater adiposity and insulin resistance.
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Distinct lifestyle patterns were observed across subtypes. DSM-defined melancholic
depression was linked to higher rates of smoking (OR = 2.44, 95% CI [1.83, 3.25]), low phys-
ical activity (OR = 1.66, 95% CI [1.27, 2.18]), and overweight status (OR = 1.55, 95% CI [1.17,
2.06]) [47]. In contrast, DSM-defined atypical depression was associated with overweight
status (OR = 2.54, 95% CI [1.19, 5.43]) but not with smoking or low physical activity [47].
DSM-defined mixed depression was linked to both smoking (OR = 2.01, 95% CI [1.21, 3.34])
and overweight status (OR = 2.07, 95% CI [1.20, 3.59]), while DSM-defined undifferentiated
depression had the strongest association with smoking (OR = 2.75, 95% CI [1.90, 3.99]) and
was also linked to low physical activity (OR = 2.00, 95% CI [1.41, 2.83]) [47].

3.4.2. Cognitive Functioning

Cognitive outcomes were reported in seven studies. Six studies used DSM-defined
subtypes, while one used a data-driven approach to classify individuals as cognitively
preserved or impaired using K-means cluster analysis. Across these studies, a range of
cognitive domains were assessed, including memory, processing speed, attention, executive
function, and social cognition. However, substantial variation in the cognitive measures
used and in the comparison groups limited comparability. Although these methodological
differences constrained the strength of cross-study conclusions, general patterns of associ-
ation were still able to be identified, offering preliminary insights into cognitive profiles
across MDD subtypes and potential differences between classification approaches.

Overall, cognitive impairments in MDD subtypes, particularly in melancholic depression,
appeared substantial and were often supported by statistically significant group differences
across multiple domains. Compared to physical health outcomes, cognitive deficits were
less consistently quantified with effect sizes but were frequently described with detailed test
performance and p-values, supporting the clinical relevance of these impairments.

Memory and Working Memory. Roca et al. [54] reported that patients with DSM-
defined melancholic depression exhibited greater deficits in verbal working memory com-
pared to non-melancholic patients, with significantly lower WAIS-I Digit Span Forward
(p = 0.027) and WAIS-II Digit Span Backward scores (p = 0.049). In contrast, Lin et al. [51]
found no significant differences in verbal working memory (Digit Span Backward) or im-
mediate visual reproduction (WMS-R) between subtypes, although all subtypes performed
significantly worse than controls (p < 0.001).

Lu et al. [53] reported no significant differences in memory performance between
patients with atypical versus those with non-atypical depression, and Liu et al. [52] reported
no significant memory differences between anxious and non-anxious depression patients.
However, Duan et al. [49] found better memory performance in patients with anxious
depression, with significantly higher scores in verbal memory (HVLT-R, p = 0.003) and
visual memory (BVMT-R, p = 0.005) compared to patients with non-anxious depression.

Processing Speed and Executive Function. Patients with melancholic depression
demonstrated the most severe processing speed deficits, performing significantly worse
than atypical and undifferentiated depression patients on WAIS-R Digit Symbol Coding
(p < 0.001) and Trail Making Test-A (TMT-A, p < 0.001) [51]. No significant differences
were found between patients with atypical versus non-atypical depression, or anxious and
non-anxious depression in processing speed [52,53]. Patients with melancholic depression
also exhibited reduced executive function compared to patients with non-melancholic
depression, with longer completion times on the Trail-Making Test-B (TMT-B, p = 0.050),
slower response times on the Stroop Colour-Word Test (SCWT-I, p = 0.031; SCWT-II,
p = 0.005), and reduced psychomotor speeds on the Finger Tapping Test (p = 0.034) [54].

Cognitive Flexibility, Problem-Solving, and Attention. Melancholic and atypical de-
pression patients exhibited greater cognitive inflexibility, completing fewer categories
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and making more errors on the Modified Wisconsin Card Sorting Test compared to un-
differentiated depression patients (p < 0.001) [51]. Patients with melancholic depression
also showed greater problem-solving deficits compared to non-melancholic patients, with
longer Tower of London (TOL) problem-solving times (p = 0.018) and longer TOL execution
times (p = 0.043) [54]. Similarly, performance on the Tower of Hanoi was significantly worse
in melancholic and atypical depression patients compared to undifferentiated depression
patients (p < 0.001) [51].

Melancholic depression patients exhibited slower attention-switching abilities
(d = 0.168, p < 0.01) and longer reaction times (d = 0.211, p < 0.01) compared to non-
melancholic depression patients [48]. In verbal interference tasks, melancholic patients per-
formed significantly worse in naming tasks under time constraints (d = 0.168, p < 0.01) [48].
Set-shifting difficulties were further demonstrated in the Trail-Making Test-B (TMT-B) com-
pletion times, which were significantly longer in melancholic depression patients compared
to atypical depression and undifferentiated depression patients (p < 0.001) [51].

Verbal Fluency and Social Cognition. Verbal fluency impairments were most pro-
nounced in melancholic depression patients, particularly in semantic fluency tasks, with
significantly lower Animal Naming Task scores than patients with atypical depression
(p < 0.001) [51]. Melancholic depression was also associated with slower reaction times
when identifying happy faces (d = 0.16, p < 0.05) and longer priming times for happy faces
(d = 0.19, p < 0.01) compared to non-melancholic depression [48]. In contrast, atypical
depression was characterised by lower attention/vigilance (p = 0.042) and greater social
cognition impairments (p = 0.035) compared to non-atypical depression [53].

Cognitive Outcomes Over Time. Cognitive recovery varied by MDD subtype. Non-
melancholic depression patients showed greater improvements in executive function and
problem-solving over six months compared to those with melancholic depression [54].
In another study, patients with atypical depression demonstrated the most substantial
recovery within six weeks, with most cognitive domains normalising except for persistent
planning deficits [51], compared to melancholic and undifferentiated subtypes. In contrast,
melancholic depression was associated with enduring impairments in processing speed
(WAIS-R Digit Symbol Coding) and set-shifting (TMT-B, Wisconsin Card Sorting Test),
even after symptom remission [51]. Undifferentiated depression also showed persistent
but milder deficits [51].

Duan et al. [49] reported that anxious depression patients showed significant cognitive
improvements over eight weeks, particularly in verbal fluency, processing speed, verbal
and visual memory, and executive function (all p < 0.001). However, residual deficits in
attention and executive function remained when compared to healthy controls. Table 2
presents an overview of the cognitive impairments and strengths associated with each
DSM-defined MDD subtype.

Guo et al.’s research [50] was the only study in the cognitive domain to use a data-
driven classification, applying K-means cluster analysis to group individuals with MDD
into cognitively impaired and cognitively preserved subtypes based on test performance.
Over a six-month follow-up period, 76.3% of those in the impaired group remained cog-
nitively impaired, even if they achieved symptomatic remission. While not directly com-
parable to DSM-based subtypes, these findings raise important questions about whether
cognitive deficits in MDD are stable, trait-like features that precede depressive episodes or
emerge as a consequence of illness.
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Table 2. Summary of cognitive functioning across DSM-defined MDD subtypes.

DSM-Defined
MDD Subtype Group Comparison (n) Outcome p-Value

Melancholic
[54]

Mel. (25) vs. NM (63)

↓ verbal working memory
DSF 0.027
DSB 0.049

↓ executive function
TMT-B 0.05
SCWT-I 0.031
SCWT-II 0.005

↓ psychomotor speed
FTT 0.034

↓ problem-solving
TOL DX problem-solving 0.018
TOL DX execution 0.043

[48] Mel. (339) vs. NM (669) ↓ attention-switching <0.01

[51]
Mel. (142) vs. Atypical (76);
Undiff. (91)

↓ processing speed

DSC <0.001
TMT-A <0.001

↑ cognitive inflexibility
WCST-M <0.001

↓ semantic fluency
AN <0.001

Atypical
[51]

Atypical (76) vs. Mel. (142);
Undiff. (91)

↑ cognitive inflexibility
WCST-M 0.001

[53]
Atypical (101) vs.
Non-atypical (252)

↓ attention/vigilance 0.042
↑ social cognition impairments 0.035

Anxious
[49]

Anxious (328) vs.
Non-anxious (221)

↑ verbal memory
HVLT-R 0.003

↑ visual memory
BVMT-R 0.005

Note: This table summarises the findings where one DSM-defined MDD subtype demonstrated greater cognitive
impairment than other subtypes. Studies reporting equivalent impairment across subtypes are not included.
↓ denotes lower performance or a reduction in a given domain, while ↑ denotes higher performance or an
increase in a given domain. Increases may represent either improvements (e.g., better memory) or impairments
(e.g., greater cognitive inflexibility), depending on the specific outcome measured. Abbreviations: AN—Animal
Naming; BVMT-R—Brief Visuospatial Memory Test—Revised; DSB—Digit Span Backward; DSF—Digit Span
Forward; DSC—Digit Symbol Coding; FTT—Finger Tapping Test; HVLT-R—Hopkins Verbal Learning Test—
Revised; Mel.—Melancholic; NM—Non-melancholic; SCWT—Stroop Color Word Test; TMT-A—Trail-Making Test
Part A; TMT-B—Trail-Making Test Part B; TOL DX—Tower of London—Drexel Version; Undiff.—Undifferentiated;
WCST-M—Wisconsin Card Sorting Test—Modified.

3.4.3. Social and Functional Outcomes

Studies examining social functioning and functional disability in relation to MDD
subtypes were limited, with only two studies assessing social outcomes and two examining
functional disability, one of which contributed to both domains. Subtyping methods
varied and included DSM-defined specifiers (e.g., melancholic, anxious) as well as data-
driven clustering approaches based on emotion-related measures. This methodological
heterogeneity, combined with the small number of studies, limited the potential for direct
comparisons or quantitative synthesis. Nonetheless, the findings provide valuable insight
into how different classification approaches have been applied to examine functioning in
MDD and offer preliminary evidence of how specific subtypes may relate to social and
occupational outcomes.

Social impairments. Zhou et al. [56] found that participants with DSM-defined anx-
ious depression reported significantly greater interpersonal difficulties, including trouble
engaging in conversations (p < 0.001), making friends (p < 0.001), and following social
norms (p < 0.001). These participants also experienced significantly lower social support,
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with reduced objective support (p = 0.002), subjective support (p = 0.002), and support
utilisation (p = 0.048). Family dysfunction was more pronounced in this group, with signifi-
cant impairments in problem-solving (p = 0.001), communication (p < 0.001), family roles
(p < 0.001), affective responsiveness (p = 0.002), and overall family functioning (p < 0.001).

Day et al. [58] found that patients with DSM-defined melancholic depression reported
significantly poorer social relationships (p = 0.03) and greater social skill deficits (p < 0.001)
than those with non-melancholic depression. These impairments persisted at the 8-week
follow-up, with melancholic depression patients continuing to report poorer social skills
(p = 0.03). Melancholic depression was also associated with greater emotional distress
and maladaptive coping strategies, including a stronger negativity bias (p = 0.03), lower
emotional resilience (p < 0.001), and a greater tendency to rely on suppression as an emotion
regulation strategy (p < 0.001) [58].

Chan et al. [55] identified three MDD subtypes using two-stage cluster analysis based
on emotion-related measures, including emotional experience, expression, and regula-
tion strategies. The resulting clusters reflected distinct symptom profiles: Cluster 1 (least
impaired), Cluster 2 (characterised by generalised emotional deficits), and Cluster 3 (inter-
mediate). Social functioning was assessed using the Social Adaptation Self-evaluation Scale
(SASS) [64], with Cluster 2 exhibiting significantly greater impairment than both Cluster 1
(d = 1.39, p < 0.001) and Cluster 3 (d = 0.75, p = 0.001), indicating that emotion-based
subtypes were associated with distinct levels of social functioning. Table 3 summarises the
general patterns of association between MDD subtypes and social functioning outcomes
across the studies reviewed.

Functional Disability. Both melancholic and anxious depression were associated
with significant impairments in occupational and daily functioning, as reported across
two studies using DSM-defined subtypes. Day et al. [58] found that individuals with
melancholic depression had lower social and occupational functioning scores compared
to those with non-melancholic depression (p < 0.001). Similarly, Lin et al. [57] found that
individuals with DSM-defined anxious depression had significantly greater impairments
in daily role performance, including lower global functioning scores (p = 0.029) and higher
work-related impairment scores (p = 0.011) than those with non-anxious depression.

Table 3. Summary of social functioning across MDD subtypes.

MDD Subtype Group Comparison (n) Outcome p-Value

Generalised Emotional
Deficits (Data-driven)
[55]

Cluster 2 (66) vs. Cluster 1
(50); Cluster 3 (34)

↓ social adaptation
SASS <0.001

Anxious
[56]

Anxious (326) vs.
Non-anxious (483)

↑ interpersonal difficulties
engaging in conversations
making friends
following social norms

↓ social support
objective support
subjective support
support utilisation

↑ family dysfunction
problem-solving
communication
family roles
affective responsiveness

overall family functioning

<0.001
<0.001
<0.001

0.002
0.002
0.048

<0.001
<0.001
<0.001

0.002
<0.001
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Table 3. Cont.

MDD Subtype Group Comparison (n) Outcome p-Value

Melancholic
[58]

Mel. (339) vs. NM (667) ↓ social relationships
↑ social skill deficits
↑ emotional distress and maladaptive
coping strategies

negativity bias
emotional resilience

suppression as an emotion
regulation strategy

0.03
<0.001

0.03
<0.001
<0.001

Note: This table summarises the findings where one MDD subtype demonstrated greater social impairment
than other subtypes. Studies reporting equivalent impairment across subtypes are not included. Only one
study used a data-driven approach in this domain. ↓ denotes reduced functioning or impairment; ↑ denotes
an increase in a given trait, which may indicate either improvement or worsening depending on the outcome.
For example, “↑ social skills deficits” indicates greater impairment, while “↑ social support” (if present) would
indicate better functioning. Abbreviations: Mel.—Melancholic; NM—Non-melancholic; SASS—Social Adaptation
Self-evaluation Scale.

Both melancholic and anxious depression were associated with significantly lower QoL
scores across multiple domains. Day et al. [58] found that, compared to non-melancholic
depression participants, melancholic depression patients had significantly lower WHOQOL
scores for overall QoL (p < 0.001), physical health (p = 0.01), and psychological well-being
(p < 0.001). Similarly, Lin et al. [57] reported that individuals with anxious depression exhib-
ited significantly greater psychological impairment (p = 0.020), poorer physical functioning
(p < 0.001), and increased bodily pain (p = 0.001). See Table 4 for an overview of functional
disability outcomes by subtype.

Table 4. Summary of functional impairments across DSM-defined MDD subtypes.

DSM-Defined
MDD Subtype

Group
Comparison (n) Outcome p-Value

Anxious [57] Anxious (141) vs.
Non-anxious (33)

↓ global functioning
↑ work-related impairment
↑ psychological impairment
↓ physical functioning
↑ bodily pain

0.029
0.011
0.020
<0.001
0.001

Melancholic [58] Mel. (339) vs. NM
(667)

↑ impairments in social and
occupational functioning
↓ overall QoL
↓ physical health
↓ psychological well-being

<0.001

<0.001
0.01
<0.001

Note: This table summarises the findings where one DSM-defined MDD subtype demonstrated greater functional
impairment than other subtypes. Studies reporting equivalent impairment across subtypes are not included.
↓ denotes reduced functioning or impairment; ↑ denotes an increase in a given trait, which may indicate either
improvement or worsening depending on the outcome. For example, “↑ work-related impairment” indicates
worsening, while “↑ psychological well-being” (if present) would indicate improvement. Abbreviations: Mel.—
Melancholic; NM—Non-melancholic; QoL—Quality of life.

4. Discussion
This review synthesised findings across physical, cognitive, social, and functional

domains to assess whether major MDD subtypes are associated with distinct health profiles.
While some patterns emerged, substantial inter-study methodological variation limited
conclusions. The discussion below reflects on these findings and the implications of the
subtyping approaches used.
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4.1. Physical Health and Metabolic Outcomes

Across the included studies, atypical depression (both DSM-defined and data-driven)
was most consistently associated with metabolic dysfunction, including higher BMI, in-
creased waist circumference, and the greater prevalence of metabolic syndrome. While the
small number of studies and variability in subtyping approaches limited generalisability,
this pattern suggests some convergence between classification methods in identifying
subgroups with elevated physical health risk. Notably, a study using a data-driven ap-
proach [45] reported larger effect sizes for the associations between a severe atypical subtype
and metabolic indicators than those observed for the DSM-defined atypical subtype [46].
This may reflect differences in symptom severity, as data-driven models often capture
more severe or homogenous profiles. These findings also provide preliminary support for
the potential utility of symptom-based clustering in identifying subgroups with distinct
biological risk profiles.

However, evidence of metabolic disturbance was not limited to the atypical depression
subtype. Lamers et al. [45] also identified elevated metabolic syndrome prevalence in a
severe melancholic depression group derived through data-driven clustering, though to a
lesser extent than in severe atypical cases. Similarly, Lasserre et al. [43] found increases in
waist circumference over time in both the melancholic and atypical groups, suggesting that
metabolic risk may not be exclusive to one subtype. This challenges assumptions about
clear subtype-bound biological patterns and points to a more nuanced relationship between
depressive features and metabolic health.

Rahe et al. [47] found that atypical depression was primarily associated with weight
gain and obesity risk, while melancholic depression was linked to lower physical activity
and higher smoking rates. These behavioural correlates may underlie some of the ob-
served differences in metabolic risk, suggesting that while biological mechanisms, such
as dysregulated appetite, weight gain, and inflammatory processes, may drive metabolic
change in atypical depression [44], behavioural risk factors may play a larger role in
melancholic presentations.

Together, these findings highlight preliminary but consistent evidence linking atypical
depression to greater metabolic dysfunction, with some alignment between DSM-based
and data-driven classifications. Differences in observed effect sizes suggest that data-driven
subtyping may offer added value in identifying subgroups at elevated physical health risk.
At the same time, the presence of metabolic disturbance in other subtypes, particularly
melancholic depression, indicates that such risks are not exclusive to atypical profiles.
Observed differences in behavioural correlates across subtypes further underscore the
complexity of linking depressive subtype classifications with physical health outcomes.

4.2. Cognitive Outcomes

Findings across studies revealed mixed but suggestive evidence of there being differ-
ential cognitive impairment by MDD subtype, particularly in domains such as working
memory, executive function, and processing speed. Melancholic depression was most
frequently associated with cognitive deficits, but results varied depending on the subtyping
approach. For instance, Roca et al. [54] defined melancholic depression using DSM criteria
supported by the CORE Index and HAMD-17 scores and found greater verbal working
memory deficits in melancholic depression compared to non-melancholic depression. In
contrast, Lin et al. [51] relied solely on DSM-based subtyping without supplementary tools
and found no significant cognitive differences between melancholic, atypical, and undiffer-
entiated subtypes, though all performed worse than healthy controls. These discrepancies
may reflect differences in the specificity and severity captured by subtyping methods. The
use of the CORE Index by Roca et al. [54] may have captured key melancholic features, such
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as psychomotor disturbance, a known correlate of cognitive impairment [65], contributing
to the observed differences.

Some studies also reported cognitive impairments in DSM-defined atypical depres-
sion, particularly in attention, vigilance, and social cognition [51,53]. The presence of
overlapping cognitive deficits across subtypes challenges the assumption that cognitive
impairment is specific to melancholic depression, raising questions about whether DSM-
based classifications adequately capture neurocognitive heterogeneity in MDD and whether
alternative models incorporating cognitive function are warranted.

Findings from Guo et al. [50] highlighted the potential value of subtyping MDD based
on cognitive functioning rather than symptom profiles alone. Their data-driven classifi-
cation identified stable cognitive impairment in a substantial proportion of patients, even
after mood symptoms remitted. While not directly comparable to DSM-based subtypes,
this suggests that cognitive dysfunction may reflect a trait-like characteristic in a distinct
subgroup of individuals with MDD. Such an approach may offer greater predictive validity
for long-term outcomes, particularly in areas like occupational functioning and quality
of life. Integrating cognitive performance into subtyping frameworks may therefore help
identify individuals at risk for persistent functional impairment, informing more targeted
interventions beyond symptom reduction.

4.3. Social and Functional Impairment

Findings from a small number of studies using DSM-defined subtypes suggested
that anxious and melancholic depression may be associated with more severe social and
functional impairment compared to other subtypes. Individuals with anxious depression
reported greater social withdrawal, interpersonal difficulties, and lower social support than
those with non-anxious MDD [56]. However, Zhou et al. [56] acknowledged that anxious
depression may not represent a distinct depressive subtype but rather a variant of MDD,
given its clinical similarities to generalised anxiety disorder.

Melancholic depression was also associated with reduced social engagement, social
skill deficits, and greater reliance on maladaptive coping strategies, such as suppression
and negativity bias [58]. These impairments persisted after treatment, suggesting potential
resistance to social recovery. In occupational settings, melancholic depression was linked
to greater workplace disability, including lower productivity and an increased likelihood
of workplace impairment [58]. However, given its strong association with executive
dysfunction and psychomotor slowing [51], cognitive deficits may play a central role in
occupational impairment rather than melancholic features themselves.

Only one study used a data-driven approach to examine social functioning. Chan
et al. [55] identified emotion regulation difficulties as a key predictor of social dysfunction
in MDD, suggesting that factors beyond traditional symptom-based subtyping may offer
greater explanatory value. This highlights the potential value of alternative subtyping
frameworks that classify individuals based on underlying characteristics, such as emotion
regulation, which may better identify individuals at risk of severe interpersonal difficulties.

4.4. Limitations and Future Directions

Several limitations should be considered when interpreting the findings of this review.
Most notably, there was substantial variability in how MDD subtypes were defined and
operationalised across studies. While some used DSM-based specifiers supplemented
with validated tools, others relied solely on structured interviews or applied data-driven
clustering methods. These methodological inconsistencies complicated comparisons and
limited conclusions about which subtyping approaches most effectively differentiated
health outcomes.
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Outcome measures varied widely across studies, particularly in the cognitive, social,
and functional domains, and the diversity in instruments and reporting methods limited
comparability and synthesis. In addition to variability in measurement tools, reporting prac-
tices differed, limiting direct comparisons of effect size magnitude or clinical significance
across domains. Physical health outcomes were more often reported using standardised
effect sizes and biological indicators, allowing for limited pooling and visual comparison.
In contrast, cognitive outcomes were typically reported using group comparisons on in-
dividual neuropsychological tests with associated p-values, while social and functional
outcomes were mostly reported using aggregate scores from self-report instruments, often
without standardised effect sizes. This variability limited the ability to evaluate the rela-
tive strength or clinical significance of associations across domains, as differences in the
reporting formats and statistical detail constrained cross-domain interpretation.

Additionally, comparison groups differed, with some studies using healthy controls,
and others comparing subtypes within MDD samples, making it difficult to assess the
magnitude and specificity of impairments. The small number of studies contributing to
each domain, particularly social and functional outcomes, further limited the strength of
conclusions. Additionally, sample sizes varied considerably (ranging from 88 to 3054),
which may have influenced the robustness and generalisability of findings. Most studies
also employed cross-sectional designs, restricting the ability to draw causal inferences or
assess the stability of impairments over time.

Future research should aim to improve methodological consistency by adopting clearly
defined subtyping criteria and using standardised outcome measures across health domains.
Future research would also benefit from the more consistent reporting of effect sizes to
support clearer cross-domain comparisons. In addition, studies should, where possible,
include both healthy control and within-MDD comparison groups to clarify the specificity
of subtype-related impairments. Furthermore, longitudinal research is needed to assess
the stability of these impairments over time and their implications for clinical prognosis.
The effects of confounding variables, such as diet, physical activity, and medication use,
which may influence body weight, could also be included in future studies. Finally, future
subtyping frameworks may benefit from combining biological, cognitive, and functional
markers with symptom-based classifications to better identify individuals at risk of long-
term disability and to improve the predictive validity of depression classification systems.

4.5. Clinical Implications

Although not aimed at defining the specific implications for everyday clinical practice,
this review points out how some specific MDD subtypes are often accompanied by dysreg-
ulations, disorders, or illnesses. Clinicians need to be cognizant of the likelihood that these
may occur, as outlined in the Discussion section.

5. Conclusions
This review examined the association between major depressive disorder (MDD) sub-

types and health outcomes across physical, cognitive, social, and functional domains, while
also critically evaluating the subtyping methods used. The findings indicated that some
subtypes, particularly atypical, melancholic, and anxious depression, were differentially
associated with specific patterns of impairment. However, these associations were not
consistent across studies and often depended on how subtypes were defined and compared.

While DSM-based classifications remain widely used, findings from data-driven stud-
ies suggest that alternative subtyping frameworks may better capture meaningful variations
in health outcomes. Some emerging models, including those incorporating cognitive or
behavioural characteristics, show potential for improving the identification of individuals
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at risk of persistent functional impairment. Future classification systems should aim to
integrate multiple health indicators, such as functional capacity, cognitive performance,
behavioural characteristics, and biological markers, alongside symptom profiles, to en-
hance the clinical utility of MDD subtypes. Greater consistency in subtyping methods
and outcome measurement will also be critical to advancing the field and informing the
development of more targeted, evidence-based interventions.
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Appendix A Search Strategy
The search strategy was developed to identify studies evaluating MDD subtypes and

their associated health outcomes in the PubMed database from 2014 to 2025 (inclusive).
Boolean operators and truncation were used to maximise retrieval, incorporating free-text
terms and controlled vocabulary where applicable.

Search Term Field Yield

1. Depression OR MDD OR “major depressive disorder *” OR “major depressive
episode” OR MDE

Title 80,105

2. subtype * OR Depression subtype * OR Subtypes major depressive disorder * OR
Subtype major depressive disorder * OR “Subtypes of depression” OR “clinical
phenotype *” OR “symptom cluster *” OR “symptom profile *” OR melancholic OR
Melancholic depression OR atypical OR “atypical depression” OR “anxious
depression” OR “Latent class analysis” OR “Cluster analysis” OR “factor analysis”
OR “Data-driven” OR “latent profile analysis” OR “latent transition analysis”

Title 55,999

3. “Health outcome *” OR outcome * OR “Clinical outcome *” OR “medical outcomes”
OR “risk factor *” OR consequence * OR “health consequences” OR predict * OR
“quality of life” OR “function *” OR impair * OR “Functional impairment”

Title/Abstract 5,540,335

4. Physical OR somatic OR cardiovascular OR cardiometabolic OR cardio-metabolic
OR Diabetes OR Pain OR Fatigue OR Sleep * OR insomnia OR “Blood pressure” OR
hyperglycemia OR hyperglycaemia OR inflammation OR “inflammatory marker”
OR “metabolic syndrome” OR obesity OR BMI OR “body mass index” OR “lifestyle
factor *” OR “health behaviour *” OR “health behavior” OR lifestyle OR cognitive
OR “cognitive impairment” OR “cognitive function *” OR “social impairment” OR
“social function *” OR “occupational function *”

Title/Abstract 2,744,490

5. 1 and 2 and 3 and 4 264

* Filters: from 2014–2025.
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Appendix B Inclusion and Exclusion Criteria
The following table outlines the inclusion and exclusion criteria applied during study

selection. Studies were eligible if they examined subtypes of major depressive disorder
(MDD) and their associated health outcomes, using validated diagnostic and outcome
assessment methods. Exclusion criteria were applied to ensure relevance to the research
question and to maintain methodological rigour.

Category Inclusion Criteria Exclusion Criteria

Population - Adults (18–65 years) diagnosed with MDD
using DSM or ICD criteria, confirmed
through validated diagnostic interviews (e.g.,
SCID, MINI) or clinician diagnosis.

- Studies on adolescents (<18 years) or late-life
depression (>65 years).

Subtyping Method - Subtypes classified using data-driven
methods (e.g., LCA, clustering), DSM
symptom criteria/specifiers, or validated
clinical assessment tools (e.g., HAMD, CORE
Index for Melancholia).

- Studies that did not classify MDD subtypes
using data-driven methods, DSM symptom
criteria/specifiers, or validated clinical
assessment tools.

- Studies that categorised MDD only by
severity levels (mild/moderate/severe)
without distinct subtypes

Health
Outcomes - At least one health-related outcome assessed,

categorised into physical health, mental
health, cognitive function,
social/occupational functioning, functional
disability, or quality of life.

- Studies that did not assess health outcomes.

Outcome Measures - Use of validated tools for assessing health
outcomes (e.g., SF-36, WHOQOL, WHODAS,
HAMD, neurocognitive tests) or relevant
biological markers (e.g., BMI, metabolic
syndrome criteria).

- Studies that did not use validated health
outcome measures.

Study Design - Longitudinal studies
- Cross-sectional studies

- Review articles, editorials, case reports, or
studies without original data.

Language - English

Abbreviations: MDD—Major Depressive Disorder; DSM—Diagnostic and Statistical Manual of Mental Disor-

ders; ICD—International Classification of Diseases; SCID—Structured Clinical Interview for DSM Disorders;

MINI—Mini-International Neuropsychiatric Interview; LCA—Latent Class Analysis; HAMD—Hamilton Depres-

sion Rating Scale; SF-36—Short Form Health Survey; WHOQOL—World Health Organization Quality of Life;

WHODAS—World Health Organization Disability Assessment Schedule; BMI—Body Mass Index.

Appendix C Study Quality Assessment (Newcastle–Ottawa Scale)
To evaluate the methodological quality of included studies, the Newcastle–Ottawa

Scale (NOS) was used to assess the selection, comparability, and outcome domains. Each
study was rated based on its ability to minimise bias in participant selection, control for
confounders, and ensure robust outcome measurement. Higher scores indicate stronger
methodological quality.
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Number of Stars

Study (Year) Selection * Comparability † Exposure ‡ Overall

Chan et al. (2023) [55] 3 2 1 6
Day et al. (2015a) [48] 4 2 3 9
Day et al. (2015b) [58] 3 2 1 6
Duan et al. (2021) [49] 4 2 3 9
Guo et al. (2023) [50] 4 2 3 9
Lamers et al. (2016) [45] 4 2 3 9
Lasserre et al. (2014) [46] 4 2 3 9
Lasserre et al. (2017) [43] 4 2 3 9
Lin et al. (2014) [51] 2 2 1 5
Lin et al. (2014b) [57] 4 2 3 9
Liu et al. (2019) [52] 2 2 1 5
Lu et al. (2023) [53] 2 2 1 5
Milaneschi et al. (2017) [44] 4 2 1 7
Rahe et al. (2016) [47] 4 2 1 7
Roca et al. (2015) [54] 3 2 3 8
Zhou et al. (2023) [56] 2 1 3 6

Average ratings 3.3 1.9 2.1 7.4

* Maximum 4 stars. † Maximum 2 stars. ‡ Maximum 3 stars.

References
1. World Health Organisation. Depressive Disorder (Depression). Available online: https://www.who.int/news-room/fact-sheets/

detail/depression (accessed on 23 February 2025).
2. Herrman, H.; Kieling, C.; McGorry, P.; Horton, R.; Sargent, J.; Patel, V. Reducing the global burden of depression: A Lancet-World

Psychiatric Association Commission. Lancet 2019, 393, e42–e43. [CrossRef] [PubMed]
3. Hare, D.L.; Toukhsati, S.R.; Johansson, P.; Jaarsma, T. Depression and cardiovascular disease: A clinical review. Eur. Heart J. 2013,

35, 1365–1372. [CrossRef]
4. Sartorius, N. Depression and diabetes. Dialogues Clin. Neurosci. 2018, 20, 47–52. [CrossRef] [PubMed]
5. Deschênes, S.S.; Burns, R.J.; Schmitz, N. Associations between depression, chronic physical health conditions, and disability in a

community sample: A focus on the persistence of depression. J. Affect. Disord. 2015, 179, 6–13. [CrossRef]
6. Baune, B.T.; Miller, R.; McAfoose, J.; Johnson, M.; Quirk, F.; Mitchell, D. The role of cognitive impairment in general functioning

in major depression. Psychiatry Res. 2010, 176, 183–189. [CrossRef] [PubMed]
7. Hirschfeld, R.M.; Montgomery, S.A.; Keller, M.B.; Kasper, S.; Schatzberg, A.F.; Möller, H.J.; Healy, D.; Baldwin, D.; Humble, M.;

Versiani, M.; et al. Social functioning in depression: A review. J. Clin. Psychiatry 2000, 61, 268–275. [CrossRef]
8. Gunnarsson, A.B.; Hedberg, A.K.; Håkansson, C.; Hedin, K.; Wagman, P. Occupational performance problems in people with

depression and anxiety. Scand. J. Occup. Ther. 2023, 30, 148–158. [CrossRef]
9. Hansson, L. Quality of life in depression and anxiety. Int. Rev. Psychiatry 2002, 14, 185–189. [CrossRef]
10. Hohls, J.K.; König, H.H.; Quirke, E.; Hajek, A. Anxiety, Depression and Quality of Life-A Systematic Review of Evidence from

Longitudinal Observational Studies. Int. J. Environ. Res. Public Health 2021, 18, 12022. [CrossRef]
11. Carragher, N.; Adamson, G.; Bunting, B.; McCann, S. Subtypes of depression in a nationally representative sample. J. Affect.

Disord. 2009, 113, 88–99. [CrossRef]
12. Arnow, B.A.; Blasey, C.; Williams, L.M.; Palmer, D.M.; Rekshan, W.; Schatzberg, A.F.; Etkin, A.; Kulkarni, J.; Luther, J.F.; Rush,

A.J. Depression Subtypes in Predicting Antidepressant Response: A Report From the iSPOT-D Trial. Am. J. Psychiatry 2015, 172,
743–750. [CrossRef] [PubMed]

13. Simmonds-Buckley, M.; Catarino, A.; Delgadillo, J. Depression subtypes and their response to cognitive behavioral therapy: A
latent transition analysis. Depress. Anxiety 2021, 38, 907–916. [CrossRef] [PubMed]

14. Simmons, W.K.; Burrows, K.; Avery, J.A.; Kerr, K.L.; Taylor, A.; Bodurka, J.; Potter, W.; Teague, T.K.; Drevets, W.C. Appetite
changes reveal depression subgroups with distinct endocrine, metabolic, and immune states. Mol. Psychiatry 2020, 25, 1457–1468.
[CrossRef]

15. APA. Diagnostic and Statistical Manual of Mental Disorders, 5th ed.; American Psychiatric Association: Washington, DC, USA, 2022.
16. World Health Organization. ICD-11: International Classification of Diseases, 11th ed.; World Health Organization: Geneva,

Switzerland, 2022.

https://www.who.int/news-room/fact-sheets/detail/depression
https://www.who.int/news-room/fact-sheets/detail/depression
https://doi.org/10.1016/S0140-6736(18)32408-5
https://www.ncbi.nlm.nih.gov/pubmed/30482607
https://doi.org/10.1093/eurheartj/eht462
https://doi.org/10.31887/DCNS.2018.20.1/nsartorius
https://www.ncbi.nlm.nih.gov/pubmed/29946211
https://doi.org/10.1016/j.jad.2015.03.020
https://doi.org/10.1016/j.psychres.2008.12.001
https://www.ncbi.nlm.nih.gov/pubmed/20138370
https://doi.org/10.4088/JCP.v61n0405
https://doi.org/10.1080/11038128.2021.1882562
https://doi.org/10.1080/09540260220144966
https://doi.org/10.3390/ijerph182212022
https://doi.org/10.1016/j.jad.2008.05.015
https://doi.org/10.1176/appi.ajp.2015.14020181
https://www.ncbi.nlm.nih.gov/pubmed/25815419
https://doi.org/10.1002/da.23161
https://www.ncbi.nlm.nih.gov/pubmed/33960570
https://doi.org/10.1038/s41380-018-0093-6


Brain Sci. 2025, 15, 525 23 of 24

17. Buch, A.M.; Liston, C. Dissecting diagnostic heterogeneity in depression by integrating neuroimaging and genetics. Neuropsy-
chopharmacology 2021, 46, 156–175. [CrossRef]

18. Ostergaard, S.; Jensen, S.; Bech, P. The heterogeneity of the depressive syndrome: When numbers get serious. Acta Psychiatr.
Scand. 2011, 124, 495–496. [CrossRef] [PubMed]

19. Parker, G.; Fink, M.; Shorter, E.; Taylor, M.A.; Akiskal, H.; Berrios, G.; Bolwig, T.; Brown, W.A.; Carroll, B.; Healy, D.; et al. Issues
for DSM-5: Whither melancholia? The case for its classification as a distinct mood disorder. Am. J. Psychiatry 2010, 167, 745–747.
[CrossRef] [PubMed]

20. Łojko, D.; Rybakowski, J.K. Atypical depression: Current perspectives. Neuropsychiatr. Dis. Treat. 2017, 13, 2447–2456. [CrossRef]
21. Stewart, J.W.; Thase, M.E. Treating DSM-IV depression with atypical features. J. Clin. Psychiatry 2007, 68, e10. [CrossRef]
22. Quitkin, F.M. Depression with Atypical Features: Diagnostic Validity, Prevalence, and Treatment. Prim. Care Companion J. Clin.

Psychiatry 2002, 4, 94–99. [CrossRef]
23. Rush, A.J.; Weissenburger, J.E. Melancholic symptom features and DSM-IV. Am. J. Psychiatry 1994, 151, 489–498. [CrossRef]
24. Hagenaars, J.A.; McCutcheon, A.L. (Eds.) Applied Latent Class Analysis; Cambridge University Press: Cambridge, UK, 2002.
25. Lange, R.T.; Iverson, G.L.; Senior, G.J.; Chelune, G.J. A primer on cluster analysis applications to cognitive rehabilitation research.

J. Cogn. Rehabil. 2002, 20, 16–33.
26. Page, M.J.; McKenzie, J.E.; Bossuyt, P.M.; Boutron, I.; Hoffmann, T.C.; Mulrow, C.D.; Shamseer, L.; Tetzlaff, J.M.; Akl, E.A.;

Brennan, S.E.; et al. The PRISMA 2020 statement: An updated guideline for reporting systematic reviews. BMJ 2021, 372, n71.
[CrossRef]

27. Taylor-Phillips, S.; Geppert, J.; Stinton, C.; Freeman, K.; Johnson, S.; Fraser, H.; Sutcliffe, P.; Clarke, A. Comparison of a full
systematic review versus rapid review approaches to assess a newborn screening test for tyrosinemia type 1. Res. Synth. Methods
2017, 8, 475–484. [CrossRef] [PubMed]

28. Wells, G.; Shea, B.; O’Connell, J. The Newcastle-Ottawa Scale (NOS) for Assessing The Quality of Nonrandomised Studies in
Meta-Analyses. Ott. Health Res. Inst. Web Site 2014, 7.

29. WHO. WHOQOL: Measuring Quality of Life; Department of Mental Health, World Health Organization: Geneva, Switzerland, 1997.
30. Ware, J.E.; Kosinski, M. SF-36 Physical & Mental Health Summary Scales: A Manual for Users of Version 1; Quality Metric: Lincoln,

OR, USA, 2001.
31. Üstün, T.B. Measuring Health and Disability: Manual for WHO Disability Assessment Schedule WHODAS 2.0; World Health Organiza-

tion: Geneva, Switzerland, 2010.
32. Skevington, S.M.; Wright, A. Changes in the quality of life of patients receiving antidepressant medication in primary care:

Validation of the WHOQOL-100. Br. J. Psychiatry 2001, 178, 261–267. [CrossRef]
33. Berlim, M.T.; Pavanello, D.P.; Caldieraro, M.A.K.; Fleck, M.P.A. Reliability and validity of the WHOQOL BREF in a sample of

Brazilian outpatients with major depression. Qual. Life Res. 2005, 14, 561–564. [CrossRef]
34. Matcham, F.; Norton, S.; Steer, S.; Hotopf, M. Usefulness of the SF-36 Health Survey in screening for depressive and anxiety

disorders in rheumatoid arthritis. BMC Musculoskelet. Disord. 2016, 17, 224. [CrossRef]
35. Abdin, E.; Seet, V.; Jeyagurunathan, A.; Tan, S.C.; Mok, Y.M.; Verma, S.; Lee, E.S.; Subramaniam, M. Validation of the 12-item

World Health Organization Disability Assessment Schedule 2.0 in individuals with schizophrenia, depression, anxiety, and
diabetes in Singapore. PLoS ONE 2023, 18, e0294908. [CrossRef]

36. Frank, P.; Batty, G.D.; Pentti, J.; Jokela, M.; Poole, L.; Ervasti, J.; Vahtera, J.; Lewis, G.; Steptoe, A.; Kivimäki, M. Association
Between Depression and Physical Conditions Requiring Hospitalization. JAMA Psychiatry 2023, 80, 690–699. [CrossRef]

37. Berk, M.; Köhler-Forsberg, O.; Turner, M.; Penninx, B.; Wrobel, A.; Firth, J.; Loughman, A.; Reavley, N.J.; McGrath, J.J.; Momen,
N.C.; et al. Comorbidity between major depressive disorder and physical diseases: A comprehensive review of epidemiology,
mechanisms and management. World Psychiatry 2023, 22, 366–387. [CrossRef]

38. Lam, R.W.; Kennedy, S.H.; McLntyre, R.S.; Khullar, A. Cognitive dysfunction in major depressive disorder: Effects on psychosocial
functioning and implications for treatment. Can. J. Psychiatry 2014, 59, 649–654. [CrossRef]

39. Murrough, J.W.; Iacoviello, B.; Neumeister, A.; Charney, D.S.; Iosifescu, D.V. Cognitive dysfunction in depression: Neurocircuitry
and new therapeutic strategies. Neurobiol. Learn. Mem. 2011, 96, 553–563. [CrossRef] [PubMed]

40. Hasselbalch, B.J.; Knorr, U.; Hasselbalch, S.G.; Gade, A.; Kessing, L.V. Cognitive deficits in the remitted state of unipolar
depressive disorder. Neuropsychology 2012, 26, 642–651. [CrossRef]

41. Kupferberg, A.; Bicks, L.; Hasler, G. Social functioning in major depressive disorder. Neurosci. Biobehav. Rev. 2016, 69, 313–332.
[CrossRef] [PubMed]

42. Ustün, B.; Kennedy, C. What is “functional impairment”? Disentangling disability from clinical significance. World Psychiatry
2009, 8, 82–85. [CrossRef] [PubMed]

43. Lasserre, A.M.; Strippoli, M.F.; Glaus, J.; Gholam-Rezaee, M.; Vandeleur, C.L.; Castelao, E.; Marques-Vidal, P.; Waeber, G.;
Vollenweider, P.; Preisig, M. Prospective associations of depression subtypes with cardio-metabolic risk factors in the general
population. Mol. Psychiatry 2017, 22, 1026–1034. [CrossRef]

https://doi.org/10.1038/s41386-020-00789-3
https://doi.org/10.1111/j.1600-0447.2011.01744.x
https://www.ncbi.nlm.nih.gov/pubmed/21838736
https://doi.org/10.1176/appi.ajp.2010.09101525
https://www.ncbi.nlm.nih.gov/pubmed/20595426
https://doi.org/10.2147/NDT.S147317
https://doi.org/10.4088/JCP.0407e10
https://doi.org/10.4088/PCC.v04n0302
https://doi.org/10.1176/ajp.151.4.489
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1002/jrsm.1255
https://www.ncbi.nlm.nih.gov/pubmed/28703492
https://doi.org/10.1192/bjp.178.3.261
https://doi.org/10.1007/s11136-004-4694-y
https://doi.org/10.1186/s12891-016-1083-y
https://doi.org/10.1371/journal.pone.0294908
https://doi.org/10.1001/jamapsychiatry.2023.0777
https://doi.org/10.1002/wps.21110
https://doi.org/10.1177/070674371405901206
https://doi.org/10.1016/j.nlm.2011.06.006
https://www.ncbi.nlm.nih.gov/pubmed/21704176
https://doi.org/10.1037/a0029301
https://doi.org/10.1016/j.neubiorev.2016.07.002
https://www.ncbi.nlm.nih.gov/pubmed/27395342
https://doi.org/10.1002/j.2051-5545.2009.tb00219.x
https://www.ncbi.nlm.nih.gov/pubmed/19516924
https://doi.org/10.1038/mp.2016.178


Brain Sci. 2025, 15, 525 24 of 24

44. Milaneschi, Y.; Lamers, F.; Bot, M.; Drent, M.L.; Penninx, B.W. Leptin Dysregulation Is Specifically Associated with Major
Depression with Atypical Features: Evidence for a Mechanism Connecting Obesity and Depression. Biol. Psychiatry 2017, 81,
807–814. [CrossRef]

45. Lamers, F.; Beekman, A.T.; van Hemert, A.M.; Schoevers, R.A.; Penninx, B.W. Six-year longitudinal course and outcomes of
subtypes of depression. Br. J. Psychiatry 2016, 208, 62–68. [CrossRef]

46. Lasserre, A.M.; Glaus, J.; Vandeleur, C.L.; Marques-Vidal, P.; Vaucher, J.; Bastardot, F.; Waeber, G.; Vollenweider, P.; Preisig, M.
Depression with atypical features and increase in obesity, body mass index, waist circumference, and fat mass: A prospective,
population-based study. JAMA Psychiatry 2014, 71, 880–888. [CrossRef]

47. Rahe, C.; Khil, L.; Wellmann, J.; Baune, B.T.; Arolt, V.; Berger, K. Impact of major depressive disorder, distinct subtypes, and
symptom severity on lifestyle in the BiDirect Study. Psychiatry Res. 2016, 245, 164–171. [CrossRef]

48. Day, C.V.; Gatt, J.M.; Etkin, A.; DeBattista, C.; Schatzberg, A.F.; Williams, L.M. Cognitive and emotional biomarkers of melancholic
depression: An iSPOT-D report. J. Affect. Disord. 2015a, 176, 141–150. [CrossRef] [PubMed]

49. Duan, Y.; Wei, J.; Geng, W.; Jiang, J.; Zhao, X.; Li, T.; Jiang, Y.; Shi, L.; Cao, J.; Zhu, G.; et al. Research on Cognitive Function in
Anxious Depression Patients in China. J. Affect. Disord. 2021, 280, 121–126. [CrossRef] [PubMed]

50. Guo, W.; Liu, B.; Wei, X.; Ju, Y.; Wang, M.; Dong, Q.; Lu, X.; Sun, J.; Zhang, L.; Guo, H.; et al. The longitudinal change pattern
of cognitive subtypes in medication-free patients with major depressive disorder: A cluster analysis. Psychiatry Res. 2023, 327,
115413. [CrossRef] [PubMed]

51. Lin, K.; Xu, G.; Lu, W.; Ouyang, H.; Dang, Y.; Lorenzo-Seva, U.; Guo, Y.; Bessonov, D.; Akiskal, H.S.; So, K.F.; et al. Neuropsycho-
logical performance in melancholic, atypical and undifferentiated major depression during depressed and remitted states: A
prospective longitudinal study. J. Affect. Disord. 2014a, 168, 184–191. [CrossRef]

52. Liu, W.; Zhou, Y.; Zheng, W.; Wang, C.; Zhan, Y.; Li, H.; Chen, L.; Zhao, C.; Ning, Y. Mediating effect of neurocognition between
severity of symptoms and social-occupational function in anxious depression. J. Affect. Disord. 2019, 246, 667–673. [CrossRef]

53. Lu, W.; Zhang, H.; Zhou, R.; Ding, L.; Wang, Y.; Su, Y.; Wang, X.; Chen, J.; Wu, B.; He, S.; et al. Differences in cognitive functions
of atypical and non-atypical depression based on propensity score matching. J. Affect. Disord. 2023, 325, 732–738. [CrossRef]

54. Roca, M.; Monzón, S.; Vives, M.; López-Navarro, E.; Garcia-Toro, M.; Vicens, C.; Garcia-Campayo, J.; Harrison, J.; Gili, M.
Cognitive function after clinical remission in patients with melancholic and non-melancholic depression: A 6 month follow-up
study. J. Affect. Disord. 2015, 171, 85–92. [CrossRef] [PubMed]

55. Chan, R.Y.T.; Hu, H.X.; Wang, L.L.; Chan, M.K.M.; Ho, Z.T.Y.; Cheng, K.M.; Lui, S.S.Y.; Chan, R.C.K. Emotional subtypes in
patients with depression: A cluster analysis. Psych. J. 2023, 12, 452–460. [CrossRef]

56. Zhou, E.; Ma, S.; Kang, L.; Zhang, N.; Wang, P.; Wang, W.; Nie, Z.; Chen, M.; Xu, J.; Sun, S.; et al. Psychosocial factors associated
with anxious depression. J. Affect. Disord. 2023, 322, 39–45. [CrossRef]

57. Lin, C.H.; Wang, F.C.; Lin, S.C.; Chen, C.C.; Huang, C.J. A comparison of inpatients with anxious depression to those with
nonanxious depression. Psychiatry Res. 2014b, 220, 855–860. [CrossRef]

58. Day, C.V.; Rush, A.J.; Harris, A.W.; Boyce, P.M.; Rekshan, W.; Etkin, A.; DeBattista, C.; Schatzberg, A.F.; Arnow, B.A.; Williams,
L.M. Impairment and distress patterns distinguishing the melancholic depression subtype: An iSPOT-D report. J. Affect. Disord.
2015b, 174, 493–502. [CrossRef] [PubMed]

59. First, M.B.; Williams, J.B.W.; Karg, R.S.; Spitzer, R.L. User’s Guide for the SCID-5-CV Structured Clinical Interview for DSM-5®

Disorders: Clinical Version; American Psychiatric Publishing, Inc.: Arlington, VA, USA, 2016.
60. Sheehan, D.V.; Lecrubier, Y.; Sheehan, K.H.; Amorim, P.; Janavs, J.; Weiller, E.; Hergueta, T.; Baker, R.; Dunbar, G.C. The

Mini-International Neuropsychiatric Interview (M.I.N.I.): The development and validation of a structured diagnostic psychiatric
interview for DSM-IV and ICD-10. J. Clin. Psychiatry 1998, 59 (Suppl. S20), 22–33; quiz 34–57.

61. Rush, A.J.; Gullion, C.M.; Basco, M.R.; Jarrett, R.B.; Trivedi, M.H. The Inventory of Depressive Symptomatology (IDS): Psychome-
tric properties. Psychol. Med. 1996, 26, 477–486. [CrossRef] [PubMed]

62. Hamilton, M. A rating scale for depression. J. Neurol. Neurosurg. Psychiatry 1960, 23, 56–62. [CrossRef] [PubMed]
63. Parker, G.; McCraw, S. The properties and utility of the CORE measure of melancholia. J. Affect. Disord. 2017, 207, 128–135.

[CrossRef]
64. Bosc, M.; Dubini, A.; Polin, V. Development and validation of a social functioning scale, the Social Adaptation Self-evaluation

Scale. Eur. Neuropsychopharmacol. 1997, 7, S57–S70. [CrossRef]
65. Bennabi, D.; Vandel, P.; Papaxanthis, C.; Pozzo, T.; Haffen, E. Psychomotor retardation in depression: A systematic review of

diagnostic, pathophysiologic, and therapeutic implications. BioMed Res. Int. 2013, 2013, 158746. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.biopsych.2015.10.023
https://doi.org/10.1192/bjp.bp.114.153098
https://doi.org/10.1001/jamapsychiatry.2014.411
https://doi.org/10.1016/j.psychres.2016.08.035
https://doi.org/10.1016/j.jad.2015.01.061
https://www.ncbi.nlm.nih.gov/pubmed/25710095
https://doi.org/10.1016/j.jad.2020.11.078
https://www.ncbi.nlm.nih.gov/pubmed/33207284
https://doi.org/10.1016/j.psychres.2023.115413
https://www.ncbi.nlm.nih.gov/pubmed/37579539
https://doi.org/10.1016/j.jad.2014.06.032
https://doi.org/10.1016/j.jad.2018.12.129
https://doi.org/10.1016/j.jad.2023.01.071
https://doi.org/10.1016/j.jad.2014.09.018
https://www.ncbi.nlm.nih.gov/pubmed/25299439
https://doi.org/10.1002/pchj.635
https://doi.org/10.1016/j.jad.2022.11.028
https://doi.org/10.1016/j.psychres.2014.08.048
https://doi.org/10.1016/j.jad.2014.10.046
https://www.ncbi.nlm.nih.gov/pubmed/25554994
https://doi.org/10.1017/S0033291700035558
https://www.ncbi.nlm.nih.gov/pubmed/8733206
https://doi.org/10.1136/jnnp.23.1.56
https://www.ncbi.nlm.nih.gov/pubmed/14399272
https://doi.org/10.1016/j.jad.2016.09.029
https://doi.org/10.1016/S0924-977X(97)00420-3
https://doi.org/10.1155/2013/158746

	Introduction 
	Major Depressive Disorder (MDD) 
	Purpose of Review 

	Materials and Methods 
	Search Strategy and Selection Criteria 
	Screening and Data Extraction 
	Data Synthesis 

	Results 
	Study Characteristics 
	Risk of Bias 
	Subtyping Methods and Identified MDD Subtypes 
	Findings by Health Outcomes 
	Physical Health 
	Cognitive Functioning 
	Social and Functional Outcomes 


	Discussion 
	Physical Health and Metabolic Outcomes 
	Cognitive Outcomes 
	Social and Functional Impairment 
	Limitations and Future Directions 
	Clinical Implications 

	Conclusions 
	Appendix A
	Appendix B
	Appendix C
	References

