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Abstract

Background: Major depressive disorder (MDD) is frequently accompanied by physical comorbidity, which may complicate inpatient
assessment and management. However, large-scale patient-level studies investigating physical comorbidity and its impact on inpatient
resource utilization among hospitalized patients with MDD remain limited. This study aimed to characterize the profile of physical co-
morbidity in MDD and examine its adjusted associations with indicators of inpatient management burden. Methods: In this large-scale
cross-sectional study, we analyzed data from 8463 patients with MDD admitted to a major psychiatric center. Patients were stratified ac-
cording to the presence or absence of physical comorbidity. We assessed the prevalence and spectrum of physical comorbidity, compared
demographic and clinical characteristics between groups, and used multivariable regression models to identify factors associated with
physical comorbidity, as well as to examine its associations with length of stay, internal medicine consultation, and the use of physical
therapies. Results: Physical comorbidity was identified in 56.9% of hospitalized patients with MDD. Among those with physical comor-
bidity, 65.2% had physical multimorbidity (=2 conditions). Diseases of the circulatory system (80.7%) and endocrine, nutritional, and
metabolic diseases (35.4%) were the most common disease categories. Older age, farming occupation, and greater severity of depressive
episodes were independently associated with physical comorbidity. Physical comorbidity was also associated with a longer length of stay
and substantially higher odds of requiring internal medicine consultation. Conclusions: This large inpatient cohort demonstrates that
physical comorbidity is common, multisystemic, and clinically relevant among hospitalized patients with MDD. These findings support
the routine assessment of physical health and timely multidisciplinary care during hospitalization, particularly for older patients, farmers,
and those with severe depressive episodes.
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Main Points a substantial share of this burden. Global Burden of Dis-
ease Study 2021 analyses indicate that mental disorders
contribute substantially to non-fatal health loss worldwide
[1]. In 2021, depressive disorders affected approximately
332 million people and accounted for more than 56 mil-
lion disability-adjusted life years (DALYs) [2]. Major de-
pressive disorder (MDD) can impair cognition, sleep, ap-
petite, energy, daily functioning, family roles, and work or
school performance, leading to persistent functional impair-
ment and reduced quality of life [3]. Its burden also ex-
tends beyond psychological symptoms and social function-
ing. People with mental disorders experience marked phys-
ical health inequalities and premature mortality, and physi-
cal comorbidity is an important contributor to this mortality
gap [4,5,6]. Understanding MDD from the perspective of
physical health is therefore an important issue in depression
Mental disorders constitute a major component of  research and psychiatric care.
global disease burden, and depressive disorders account for

1. Physical comorbidity was common among patients
with major depressive disorder (MDD), and many affected
patients had multiple physical diseases across physiological
systems.

2. Among patients with physical comorbidity, cir-
culatory system diseases and endocrine, nutritional, and
metabolic diseases were the predominant disease cate-
gories.

3. Physical comorbidity was associated with greater
inpatient management burden, including longer length of
stay and substantially increased odds of internal medicine
consultation.

1. Introduction
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This physical health perspective is clinically impor-
tant because physical comorbidity constitutes a major part
of'the clinical burden of MDD [4,7,8]. This pattern can also
be observed from the opposite clinical perspective. De-
pression has been reported in 29% of patients with my-
ocardial infarction, 28% with type 2 diabetes, 23% with
Parkinson disease, 18% with stroke, 16% with cancer,
and 13% with Alzheimer disease, compared with an esti-
mated MDD prevalence of approximately 5% in the general
population [9]. In psychiatric care, physical comorbidity
may increase the need for physical examination, laboratory
monitoring, medication review, multidisciplinary consulta-
tion and assessment of drug-disease or drug-drug interac-
tions, and is associated with greater healthcare resource use
[4,7,8,10,11]. Thus, physical comorbidity is not only part
of the clinical profile of MDD, but also a factor that shapes
clinical assessment, treatment management, and healthcare
resource burden.

Previous research has linked depression to physical
disease burden across several settings. In populations with
chronic illnesses, depression and depressive symptoms are
highly prevalent across cardiometabolic, neurological, gas-
trointestinal, musculoskeletal, and respiratory categories
[7,8,12]. Among people with depression, an outcome-wide
multicohort study found associations with multiple phys-
ical diseases requiring hospital treatment, particularly en-
docrine and related internal organ diseases, musculoskele-
tal diseases, and circulatory and blood diseases [9]. A Ger-
man nationwide ambulatory claims study also reported a
broad comorbidity profile in patients with depression, with
back pain, hypertensive diseases, and metabolic disorders
among the most common physical diseases [13]. Longi-
tudinal studies further suggest that depression is associ-
ated with subsequent physical multimorbidity accrual [14],
and exhibits potential bidirectional relationships with car-
diometabolic conditions [15]. Although physical comor-
bidity has been associated with greater healthcare resource
use and longer hospital stays [10,16,17], studies specific to
clinically diagnosed psychiatric inpatients with MDD re-
main limited. Few studies have jointly examined the preva-
lence, comorbidity count, system-level distribution, demo-
graphic and clinical correlates, and hospitalization-related
indicators of physical comorbidity in this population, such
as length of stay, internal medicine consultation, and treat-
ment use.

To address this gap, the present study used patient-
level routine inpatient data from a major psychiatric cen-
ter to examine physical comorbidity among hospitalized pa-
tients with MDD. We described the prevalence of physical
comorbidity, the number of non-psychiatric physical dis-
eases, and their system-level distribution, identified asso-
ciated demographic and clinical factors, and examined ad-
justed associations with length of stay, internal medicine
consultation and selected non-pharmacological treatment-
use indicators. By focusing on a large psychiatric inpatient

cohort, this study provides setting-specific evidence for rec-
ognizing physical comorbidity and assessing its implica-
tions for inpatient management among hospitalized patients
with MDD.

2. Materials and Methods
2.1 Study Design and Participants

This was a large-scale, cross-sectional study of ret-
rospective data from the Hospital Information System at
Shandong Daizhuang Hospital in China between January
1,2024, and July 31, 2025. The initial extraction identified
9913 MDD-related hospitalization records during the study
period. Diagnostic eligibility was determined using both
admission and discharge diagnoses. Records were retained
only when the admission diagnosis was MDD-related and
the discharge diagnosis confirmed eligible MDD without
exclusionary diagnoses. The inclusion criteria were as fol-
lows: (1) a primary diagnosis of MDD according to the In-
ternational Classification of Diseases, 10th Revision (ICD-
10) criteria, confirmed by two experienced psychiatrists
[18]; (2) no specific restrictions on age; (3) Chinese nation-
ality with no restrictions on ethnicity. Exclusion criteria
were as follows: (1) a lifetime diagnosis of any other psy-
chiatric disorder as defined by the ICD-10 criteria, includ-
ing but not limited to schizophrenia, schizoaffective dis-
order, bipolar disorder, obsessive-compulsive disorder, or
secondary depressive episodes attributable to medical con-
ditions. (2) a lifetime diagnosis of intravenous drug de-
pendence or active substance use disorders; (3) affective
symptoms judged to be secondary to a general medical con-
dition, medication use, or substance use. After diagnostic
eligibility screening, 8822 eligible MDD-related hospital-
ization records remained. Five records with missing infor-
mation on relevant variables were excluded. For patients
with multiple eligible hospitalizations during the study pe-
riod, only the first eligible hospitalization was retained as
the index hospitalization. After excluding 354 subsequent
hospitalization records, the final patient-level analytic sam-
ple comprised 8463 unique patients, with each patient con-
tributing one index hospitalization. The sample selection
and data-processing procedure is shown in Fig. 1.

During the hospitalization, all participants underwent
comprehensive laboratory tests and physical examinations.
Physical comorbidity was defined as the presence of at least
one non-psychiatric physical disease recorded in the dis-
charge diagnoses of the index hospitalization. These di-
agnoses were made by attending physicians according to
ICD-10 criteria. Based on the presence of physical co-
morbidity, patients were stratified into two groups: the
comorbidity group and the non-comorbidity group. Non-
psychiatric physical diseases were systematically catego-
rized into 11 distinct physiological systems: circulatory
system diseases; nervous system diseases; endocrine, nu-
tritional, and metabolic diseases; digestive system diseases;
respiratory system diseases; genitourinary system diseases;
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Hospital Information System database
January 1, 2024 to July 31, 2025

MDD-related hospitalization records initially identified

n = 9,913 hospitalization records

Diagnostic eligibility screening

based on admission and discharge diagnoses

Eligible MDD-related hospitalization records

n = 8,822 hospitalization records

Data-completeness screening

Eligible records with complete required data

n = 8,817 hospitalization records

Repeated-hospitalization handling

-

Excluded records, n = 1,091

* Other psychiatric diagnoses defined by
ICD-10 (e.g., bipolar depression)

* Intravenous drug dependence or active
substance use disorders

« Secondary depressive episodes
Attributable to medical conditions,
medication use, or substance use

_—

Excluded records, n =5

* Missing information on key study
variables

-

Final patient-level analytic sample

n = 8,463 unique patients
Each patient contributed one index hospitalization

v

12

Excluded records, n = 354

* First eligible hospitalization retained as
the index hospitalization

* Subsequent eligible hospitalization
records excluded

Physical comorbidity group
n = 4,819 patients
21 recorded non-psychiatric

physical disease in the discharge
diagnoses of the hospitalization

Non-physical-comorbidity group
n = 3,644 patients
No recorded non-psychiatric

physical disease in the discharge
diagnoses of the hospitalization

Fig. 1. Flow diagram of patient selection and construction of the patient-level analytic cohort.

neoplasms; diseases of the blood and blood-forming or-
gans; infectious diseases; musculoskeletal system diseases;
and immune system diseases. Conditions not fitting these
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categories were classified as “other system diseases”. For
patients in the comorbidity group, we further counted the
number of comorbid conditions and the number of physi-
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ological systems involved, and summarized these distribu-
tions in chart form.

2.2 Assessment and Variables

Data were collected using structured self-designed
questionnaires and extracted from the Hospital Information
System. Variables were selected based on prior evidence
regarding MDD, physical comorbidity, and healthcare re-
source use among inpatients, together with considerations
of clinical relevance, data availability, and the actual clini-
cal practice of the study hospital [3,7,10,19]. Demographic
variables included: age (years), sex, ethnicity, educational
level (years), occupational status (categorized as worker,
farmer, student, or other), and marital status (unmarried,
married, divorced, or widowed).

Clinical variables included age at onset, length of stay,
family history of mental disorders, episode type, and the
presence of psychotic features. Depressive episode sever-
ity was recorded as a diagnosis-based clinical classifica-
tion of mild, moderate, or severe, as determined by the
treating psychiatrists according to ICD-10 diagnostic guide-
lines based on the number of core and additional depressive
symptoms and overall clinical impairment. Premorbid per-
sonality traits were categorized as introverted, extroverted,
or ambivert. Treatment-related variables included internal
medicine consultation, use of repetitive transcranial mag-
netic stimulation (rTMS), use of modified electroconvul-
sive therapy (MECT), and use of electroacupuncture ther-
apy. These treatment variables were recorded as binary in-
dicators of whether the intervention was used during hos-
pitalization and were not intended to measure treatment re-
sponse or comparative effectiveness. Lifestyle factors such
as smoking and alcohol history were also recorded.

2.3 Statistical Analysis

All statistical analyses were performed using IBM
SPSS Statistics, version 26.0 (IBM Corp., Armonk, NY,
USA). A two-tailed p value < 0.05 was considered statis-
tically significant.

Descriptive distributions of the number of comorbid
conditions and affected physiological systems, as well as
the frequency of comorbidities by system, were illustrated
using bar charts. Given that continuous variables were
not normally distributed, they are presented as median (in-
terquartile range, IQR) and were compared between groups
using the Mann—Whitney U test. Categorical variables are
reported as frequencies and percentages and were compared
using the chi-square test or Fisher’s exact test.

Binary logistic regression was used to identify factors
associated with physical comorbidity. Age and sex were
included a priori, and additional candidate predictors were
selected based on clinical relevance and univariate compar-
isons; results were reported as regression coefficient (B),
standard error (SE), p-value, odds ratios (ORs), and 95%
confidence interval (CI). Model performance was evaluated

using the omnibus test and Nagelkerke R?; the Hosmer—
Lemeshow test was interpreted with caution given the large
sample size.

To assess the association of physical comorbidity with
healthcare utilization and treatment patterns during the
index hospitalization, additional multivariable regression
analyses were performed. A linear regression model with
log-transformed length of stay was used, while logistic re-
gression models were applied for binary treatment indica-
tors. In the primary adjusted models, age, sex, occupation,
and depressive episode severity were included as covari-
ates. Given the marked age imbalance between the comor-
bidity and non-comorbidity groups, age-stratified models
were further performed as an additional sensitivity analy-
sis to evaluate whether the main associations were consis-
tent across age strata. Age strata were defined according to
quartiles of the overall age distribution: <22, 23-48, 49—
62, and =63 years. The stratified models used the same
covariate framework as the primary models, with age re-
tained as a continuous covariate within each stratum where
estimable. Regression coefficients and exponentiated esti-
mates are reported where appropriate. For log-transformed
continuous outcomes, exponentiated coefficients were in-
terpreted as relative changes in the original outcome scale.

3. Results

3.1 Demographic and Clinical Profile of the Study
Population

A total of 8463 patients with MDD were included in
the study. The overall demographic and clinical character-
istics are summarized in Table 1. The median age was 48
(IQR 22-62) years. Females accounted for approximately
two-thirds of the sample (66.58%). Most patients were mar-
ried (59.45%) and of Han ethnicity (99.31%). The median
education level was 9 (IQR 5-12) years. More than half
of the patients (56.94%) had at least one comorbid physical
disease.

3.2 Demographic Disparities Between Groups

The demographic profiles of patients with and without
physical comorbidity diverged significantly (Table 2). Pa-
tients in the comorbidity group were markedly older than
their non-comorbid counterparts, with a median age gap of
35 years (59 [IQR 45-68] years vs 24 [IQR 17-43] years; z
=-51.75, p <0.01). The comorbidity group was character-
ized by a higher prevalence of married (74.93%, n = 3611
vs 38.97%, n = 1420) and widowed (8.36%, n = 403 vs
0.99%, n = 36) individuals, whereas the non-comorbidity
group consisted largely of unmarried patients (56.92%, n
= 2074). Farmers were overrepresented in the comorbid-
ity group (47.56%, n = 2292), which was also character-
ized by a lower educational level compared with the non-
comorbidity group (z =-14.99, p <0.01). In contrast, stu-
dents comprised nearly one-third of the non-comorbidity
group (30.95%, n = 1128).
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Table 1. Demographic and clinical characteristics of all
participants studied.

value

48 (22, 62)

Variables
Age [years, M (P25, P75)]
Sex [n (%)]

Male 2828 (33.42%)

Female 5635 (66.58%)
Marriage [n (%)]

Unmarried 2736 (32.33%)

Married 5031 (59.45%)

Divorced 257 (3.04%)

Widowed 439 (5.19%)
Ethnicity [n (%)]

Han 8405 (99.31%)
Other 58 (0.69%)
Comorbidity [n (%)] 4819 (56.94%)
Non-comorbidity group [n (%)] 3644 (43.06%)

Education level [years, M (P25, P75)] 9(5,12)

Values are n (%) for categorical data and M (P25, P75) for contin-
uous data. M, median; P25, 25th percentile; P75, 75th percentile.

3.3 Clinical Presentation and Treatment Patterns

Compared with the non-comorbidity group (Table 3),
the onset age of MDD was significantly later in the comor-
bidity group (z = -50.76, p < 0.01). This group also ex-
hibited a more complex clinical and inpatient management
profile, characterized by a higher proportion of recurrent
episodes (x*> = 301.10, p < 0.01), longer length of stay (z
= -5.84, p < 0.01), and more frequent internal medicine
consultation (y° =477.92, p <0.01). Regarding symptom
profiles, psychotic features were less frequent in the comor-
bidity group (18.97%, n =914 vs 29.36%, n = 1070), while
premorbid personality traits differed between groups (x° =
50.87, p < 0.01), with a higher proportion of extroverted
traits among comorbid patients.

Regarding treatment, patients with physical comor-
bidity received more frequent internal medicine consulta-
tions (46.71%, n = 2251 vs 23.57%, n = 859, y* = 477.92,
p <0.01), while rTMS (65.30%, n = 3147 vs 76.10%, n =
2773,%*=115.01,p<0.01) and MECT (10.35%, n =499 vs
13.58%, n =495, y*> =20.87, p < 0.01) were less frequently
used. Notably, similar to MECT, electroacupuncture was
infrequently used in both groups; however, its utilization
was slightly higher in the comorbidity group (12.28%, n =
592 vs 10.62%, n =387, y~ = 5.62, p = 0.018).

3.4 Profile of Physical Comorbidity

Physical comorbidity in this cohort was character-
ized by high prevalence and systemic complexity. Among
patients with physical diseases (n = 4819), the majority
(65.2%) had physical multimorbidity (defined as =2 co-
morbidities), with 12.0% suffering from five or more con-
current diseases (Fig. 2). This complexity extended to
physiological systems (Fig. 3): while disease burden was
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confined to a single system in 51.6% of cases, nearly half
(48.4%) involved multisystem pathology. Regarding the
disease spectrum among the 4819 comorbid patients (Fig.
4), circulatory system diseases predominated (80.7%), fol-
lowed by endocrine, nutritional, and metabolic disorders
(35.4%), digestive (15.3%), respiratory (12.3%), and ner-
vous system diseases (11.2%).

3.5 Correlates of Physical Comorbidity

Binary logistic regression identified several factors as-
sociated with physical comorbidity (Table 4). Older age
was associated with higher odds of physical comorbidity
(OR = 1.075, p < 0.01). Among occupational categories,
being a farmer was associated with higher odds of physi-
cal comorbidity compared with the reference category (OR
= 1.316, p < 0.01). Compared with patients with severe
depressive episodes, those with mild (OR = 0.638, p =
0.026) and moderate depressive episodes (OR = 0.729, p <
0.01) had lower odds of physical comorbidity. A category-
specific association was also observed for marital status,
with married patients showing lower odds than widowed
patients (OR = 0.646, p = 0.019).The model was statisti-
cally significant overall (Omnibus x*=3080.710, p <0.001;
Nagelkerke R? = 0.409).

3.6 Secondary Analyses of Healthcare Utilization and
Clinical Management

After adjustment for age, sex, occupation, and sever-
ity of depressive episodes (Table 5), physical comorbid-
ity was associated with approximately 31% longer length
of stay. Furthermore, the presence of physical comorbid-
ity was strongly associated with an increased likelihood of
receiving internal medicine consultation (OR = 3.395, p <
0.01). In the overall adjusted models, physical comorbid-
ity was not independently associated with electroacupunc-
ture use, but was associated with slightly higher odds of
MECT use (OR =1.331, p <0.01) and lower odds of rTMS
use (OR = 0.856, p < 0.01). However, age-stratified sensi-
tivity analyses based on quartiles of the overall age distri-
bution showed that these associations were not consistent
across age strata (Supplementary Table 1). Age-stratified
sensitivity analyses showed that the association with inter-
nal medicine consultation remained relatively stable across
age strata, whereas the association with length of stay was
generally consistent in direction but attenuated in the >63-
year stratum (Supplementary Table 1). For selected non-
pharmacological treatment-use indicators, the rTMS asso-
ciation was mainly observed in the <22-year and 23-48-
year strata, whereas the MECT association was strongest in
the <22-year stratum and was weaker but still statistically
significant in the 23—48-year stratum.

4. Discussion

In this large patient-level inpatient cohort, physical co-
morbidity was highly prevalent among hospitalized patients


https://www.imrpress.com

Table 2. Comparison of demographic characteristics between the two groups.

Comorbidity group Non-comorbidity group

(n=4819,56.94%)  (n= 3644, 43.06%)

¥*/z -value  p-value

Age -51.75 <0.01**
[years, M (P25, P75)] 59 (45, 68) 24 (17, 43)

Sex [n (%)] 16.52 <0.01**
Male 1523 (31.60%) 1305 (35.81%)
Female 3296 (68.40%) 2339 (64.19%)

Marriage [n (%)] 1865.80 <0.01**
Unmarried 662 (13.74%) 2074 (56.92%)
Married 3611 (74.93%) 1420 (38.97%)
Divorced 143 (2.97%) 114 (3.13%)
Widowed 403 (8.36%) 36 (0.99%)

Occupation [n (%)] 1695.86 <0.01%*
Worker 949 (19.69%) 454 (12.46%)
Farmer 2292 (47.56%) 530 (14.54%)
Student 265 (5.50%) 1128 (30.95%)
Other 1313 (27.25%) 1532 (42.04%)

Ethnicity [n (%)] 0.29 0.59
Han 4788 (99.36%) 3617 (99.26%)
Other 31 (0.64%) 27 (0.74%)

Education level -14.99 <0.01**
[years, M (P25, P75)] 9(5,9 9(5,12)

**p <0.01.

with MDD, correlating with greater inpatient management
complexity. More than half of the patients had at least one
non-psychiatric physical disease, with multimorbidity and
multisystem involvement being notably frequent. Circula-
tory system diseases, endocrine, nutritional, and metabolic
diseases were the main comorbidity types. Furthermore,
older age, farming occupation, and greater diagnosis-based
depressive episode severity were independently associated
with physical comorbidity. Physical comorbidity was also
associated with longer hospitalization, increased demand
for internal medicine consultations, and different patterns of
rTMS and MECT use. These findings suggest that physical
comorbidity is not merely an additional diagnosis in hospi-
talized patients with MDD. Rather, it is closely related to
inpatient management complexity.

The findings are broadly consistent with previous evi-
dence on physical comorbidity in depression, while adding
a more specific psychiatric inpatient perspective. Prior re-
views, cohort studies, and database analyses have shown
that MDD is associated with cardiovascular, metabolic,
neurological, gastrointestinal, musculoskeletal, and other
chronic physical diseases [7,8,9,20,21,22,23]. Evidence
from broader mental-health populations suggests that phys-
ical comorbidity is associated with greater healthcare re-
source use [10,13]. However, much of the existing evi-
dence has been derived from general populations, outpa-
tient data, or cohorts defined by physical diseases. By con-
trast, this study focused on clinically diagnosed inpatients
with MDD and jointly examined the physical comorbidity

profile, length of stay, internal medicine consultation, and
selected non-pharmacological treatment-use indicators.

In this inpatient cohort, circulatory system dis-
eases and endocrine, nutritional, and metabolic diseases
were the leading comorbidity categories. This profile
aligns with previous evidence indicating that physical
comorbidity in depression often involves chronic physi-
cal diseases, such as cardiovascular and endocrine dis-
eases [15,24,25,26,27,28,29].  Previous research sug-
gests a potential bidirectional relationship between de-
pression and these highly prevalent disease categories,
which may involve shared behavioral and biological pro-
cesses, including lifestyle disruption, neuroendocrine dys-
regulation, inflammation, and metabolic abnormalities
[30,31,32,33,34,35,36,37]. However, given the cross-
sectional design and the absence of biomarker data in our
study, we can ascertain neither the causal direction nor the
underlying mechanisms. Consequently, these shared path-
ways serve strictly as a theoretical framework for interpret-
ing the observed comorbidity profile, rather than as empir-
ical conclusions verified by our findings.

Within this comorbidity pattern, we identified several
demographic and clinical characteristics associated with a
higher likelihood of physical comorbidity. Age was one
of the most stable correlates of physical comorbidity. The
marked age difference between patients with and without
physical comorbidity indicates that age was both a covari-
ate requiring adjustment and an important clinical context
for interpretation. This finding is clinically plausible, as
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Table 3. Comparison of clinical characteristics between the two groups.

Comorbidity group Non-comorbidity group

¥?/z -value p-value
(n=4819, 56.94%) (n=3644, 43.06%)
Age at onset -50.76 <0.01**
[years, M (P25, P75)] 55.91 (39.81, 64.64)  21.74 (16.11, 39.88)
Length of stay -5.84 <0.01**
[day, M (P25, P75)] 30.00 (18.00, 42.00)  28.50 (14.00, 42.00)
Family history 0.13 0.720
Positive 721 (14.96%) 535 (14.68%)
Negative 4098 (85.04%) 3109 (85.32%)
Episode type 301.10 <0.01%*
First episode 1943 (40.32%) 2163 (59.36%)
Recurrent 2876 (59.68%) 1481 (40.64%)
Psychotic features 124.97 <0.01**
Yes 914 (18.97%) 1070 (29.36%)
No 3905 (81.03%) 2574 (70.64%)
Depressive episode severity 16.95 <0.01**
Mild 87 (1.81%) 52 (1.43%)
Moderate 1205 (25.01%) 783 (21.49%)
Severe 3527 (73.19%) 2809 (77.09%)
Premorbid personality 50.87 <0.01**
Introverted 2706 (56.15%) 2323 (63.75%)
Extroverted 1697 (35.21%) 1040 (28.54%)
Ambivert 416 (8.63%) 281 (7.71%)
Consultation 477.92 <0.01%*
Yes 2251 (46.71%) 859 (23.57%)
No 2568 (53.29%) 2785 (76.43%)
rTMS 115.01 <0.01**
Yes 3147 (65.30%) 2773 (76.10%)
No 1672 (34.70%) 871 (23.90%)
MECT 20.87 <0.01**
Yes 499 (10.35%) 495 (13.58%)
No 4320 (89.65%) 3149 (86.42%)
Electroacupuncture 5.62 0.018*
Yes 592 (12.28%) 387 (10.62%)
No 4227 (87.72%) 3257 (89.38%)
Smoking 3.54 0.060
Yes 1227 (25.46%) 994 (27.28%)
No 3592 (74.54%) 2650 (72.72%)
Drinking alcohol 1.66 0.197
Yes 1197 (24.84%) 950 (26.07%)
No 3622 (75.16%) 2694 (73.93%)

*p < 0.05; **p < 0.01. rTMS, repetitive transcranial magnetic stimulation; MECT, modified electroconvulsive

therapy.

chronic physical disease burden generally accumulates with
age, and older patients with MDD may be more likely to
have physical multimorbidity [38,39]. Farmers demon-
strated significantly elevated odds of physical comorbidity
compared with other occupational groups. Although pre-
vious research suggests that farming populations may ex-
perience a higher burden of mental health problems than
some non-farming occupational groups [40], the specific
link between farming occupation and physical comorbid-
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ity in patients with MDD remains underexplored. There-
fore, this finding should be interpreted cautiously, as it
likely reflects a complex interplay of socioeconomic de-
terminants, rural living conditions, healthcare accessibil-
ity, and chronic disease management [40,41,42]. Further-
more, given the substantial cross-national heterogeneity in
these structural factors among agricultural populations, this
conclusion may not be readily generalizable to other coun-
tries. Despite this geographical limitation, both previous
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Fig. 2. Distribution of the number of physical diseases per patient with physical comorbidity.

research and the present findings suggest that farming oc-
cupation may serve as a practical clinical flag for identify-
ing patients who require proactive physical-health screen-
ing. Future studies should clarify the specific social and
healthcare-related pathways driving this occupational dis-
parity. Similarly, greater depressive episode severity was
likewise associated with physical comorbidity. This find-
ing is consistent with previous evidence suggesting that de-
pression severity and symptom complexity may be related
to the accumulation of physical conditions [43], and it indi-
cates that severe MDD may represent not only higher psy-
chiatric symptom burden but also a more complex overall
health state and greater need for physical-health monitoring
[3,7,33,44]. Future studies incorporating socioeconomic
metrics and standardized depression scales are required to
further elucidate these relationships.

Beyond patient characteristics, the resource-use re-
sults were more consistent. One of the most clinically rele-
vant findings is the association between physical comorbid-
ity and greater inpatient resource use. After adjustment for
age, sex, occupation, and depressive episode severity, phys-
ical comorbidity remained associated with approximately

31% longer hospital stay. Patients with physical comorbid-
ity also had substantially higher odds of internal medicine
consultation. The age-stratified sensitivity analyses pro-
vided further context for these findings. The association
with internal medicine consultation remained significant
across all age strata, suggesting that this finding was not ex-
plained solely by the age imbalance between groups. Con-
versely, the associations with length of stay were not sta-
tistically significant in the oldest age stratum (=63 years).
In geriatric populations, length of stay may be influenced
by factors beyond recorded physical comorbidity, includ-
ing functional impairment, multimorbidity severity, and
medication burden [45]. Consequently, this profound age-
related burden may overshadow the additional resource de-
mands of specific physical comorbidities [39,43]. Previ-
ous studies have shown that physical comorbidity in peo-
ple with mental disorders is associated with greater health-
care resource use [10,16,17], and our findings extend this
evidence to psychiatric inpatients with MDD. The persis-
tence of the consultation finding in age-stratified analyses
further suggests that physical comorbidity is closely re-
lated to medical assessment, consultation demand, treat-
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Table 4. Multivariable logistic regression analysis of factors associated with physical comorbidity in patients with major

depressive disorder.

95% CI for OR
B SE  p-value OR
Lower Upper
Age 0.072  0.003 <0.01** 1.075 1.069 1.081
Education level —-0.012 0.007 0.081 0.988 0.974 1.002
Sex
Male 0.091 0.058 0.118 1.095 0.977 1.228
Female(ref.) - - - - - -
Marital status
Married -0.437 0.186 0.019* 0.646 0.448 0.931
Unmarried 0.015 0220 0944 1.016 0.660 1.562
Divorced -0.373 0.232 0.108 0.688 0.437 1.085
Widowed(ref.) - - - - - -
Occupation
Worker —-0.108 0.087 0212 0.898 0.758 1.063
Farmer 0.274 0.080 <0.01** 1.316 1.125 1.539
Student -0.141 0.097 0.146 0.869 0.718 1.050
Other(ref.) - - - - - -
Episode type
First-episode -0.102 0.056 0.072  0.903 0.809 1.009
Recurrent(ref.) - - - - - -
Psychotic Features
No -0.120 0.067 0.073 0.887 0.778 1.011
Yes(ref.) - - - - - -
Depressive episode severity
Mild -0.450 0.202 0.026* 0.638 0.429 0.947
Moderate -0.316 0.069 <0.01** 0.729 0.637 0.834
Severe(ref.) - - - - - -
Premorbid personality
Introverted -0.049 0.102 0.630 0.952 0.781 1.162
Extroverted -0.139 0.107 0.194 0.870 0.706 1.073
Ambivert(ref.) - - - - - -

Reference category (ref.); *p < 0.05; **p <0.01. OR, odds ratio; CI, confidence interval.

The model was fitted using binary logistic regression, with physical comorbidity status as
the dependent variable. Model diagnostics: Omnibus %> = 3080.710, p < 0.001; Nagelk-
erke R? = 0.409. Hosmer-Lemeshow y? = 23.543, p = 0.003.

Table 5. Adjusted associations between physical comorbidity and healthcare utilization or treatment-use outcomes in patients

ment coordination, and service planning during hospital-
ization. These results support structured physical-health
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with MDD.
95% CI
Model B value OR/exp(B) p-value
Lower  Upper
Length of stay In (LOS), linear regression  0.271 1.311 <0.01** 1.250 1.375
internal medicine consultation Logistic regression 1.222 3.395 <0.01** 3.022 3.813
Electroacupuncture Logistic regression —0.043 0.958 0.612  0.813 1.130
MECT Logistic regression 0.286 1.331 <0.01** 1.135 1.562
rTMS Logistic regression —-0.156 0.856 <0.01** 0.761 0.962

**p <0.01, For continuous outcomes (length of stay), linear regression with log-transformation was applied. Results

are reported as regression coefficient (B) on the natural log scale and exponentiated values [exp (B)]. LOS, length

of stay.

assessment and timely multidisciplinary collaboration, in-
cluding assessment of cardiovascular and metabolic con-
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ditions, essential medical testing, medication review, and
internal medicine consultation when clinically indicated
[4,19,46]. Such integrated care may be particularly impor-
tant when older age, farming occupation, and severe depres-
sive episodes coexist.

Regarding selected non-pharmacological treatments,
the overall adjusted model showed that physical comor-
bidity was associated with lower odds of rTMS use and
slightly higher odds of MECT use, whereas electroacupunc-
ture showed no independent association. However, the
age-stratified analyses did not consistently support these
overall treatment-use findings. The rTMS association was
mainly observed in the lowest age stratum (<22 years) and
the lower age stratum (23-48 years). The MECT associ-
ation was largely confined to the lowest age stratum (<22
years). These discrepancies suggest that the treatment-use
findings should be interpreted narrowly. They may reflect
the combined influence of age structure, depressive sever-
ity, contraindication assessment, medical complexity, and
clinical selection factors [47,48,49,50,51]. However, this
dataset did not include treatment indications, contraindica-
tions, treatment parameters, clinical response, or adverse
events. Therefore, the observed associations should be in-
terpreted only as differences in treatment use during hos-
pitalization, not as evidence of treatment suitability, effec-
tiveness, or safety. The absence of an independent associa-
tion with electroacupuncture may reflect institutional treat-
ment pathways, patient acceptance, or its adjunctive role
rather than physical comorbidity status itself [52].

Several strengths and interpretive boundaries should
be considered. This study used a large psychiatric inpa-
tient sample and patient-level data, reducing the influence
of repeated admissions and allowing physical comorbidity
to be examined together with clinical characteristics and
inpatient management indicators. This design links epi-
demiological description with routine psychiatric inpatient
care. However, because the study was single-center, ret-
rospective, cross-sectional, and based on routine discharge
diagnoses, the findings should be interpreted as evidence
of inpatient clinical characteristics and management burden
rather than as evidence of causal mechanisms or treatment
effects.

Overall, this study shows that physical comorbidity is
common and often multisystemic among hospitalized pa-
tients with MDD, and that it is closely related to inpa-
tient management needs. These findings support greater at-
tention to physical-health assessment and multidisciplinary
coordination in psychiatric inpatient care, particularly for
older patients, farmers, and patients with more severe de-
pressive episodes. Future multicenter prospective studies
should incorporate physical disease severity and control sta-
tus, medication exposure, socioeconomic factors, biomark-
ers, and treatment outcomes to clarify temporal relation-
ships, potential mechanisms, and integrated-care pathways
for physical comorbidity in MDD.

&% IMR Press

Limitations

Several limitations should be noted. First, the cross-
sectional design precludes causal inference regarding the
relationships between MDD and physical comorbidity.
Second, physical comorbidity was based on routine clini-
cal diagnoses recorded in the hospital information system.
Although patients underwent routine physical examinations
and laboratory testing during hospitalization, detailed infor-
mation on physical disease duration, severity, and control
status was not available. Third, the dataset did not include
detailed medication information, including dose, duration,
adherence, antipsychotic exposure, or medications used for
physical diseases. Health insurance type, lifestyle factors,
socioeconomic status, and healthcare-accessibility indica-
tors were also unavailable or incomplete, leaving the possi-
bility of residual confounding. Fourth, rTMS, MECT, and
electroacupuncture were recorded only as binary treatment-
use indicators. Treatment indications, contraindications,
stimulation or procedural parameters, clinical response, and
adverse events were not captured. Therefore, these findings
should be interpreted as descriptive inpatient treatment-
use patterns rather than evidence of treatment suitability
or effectiveness. Finally, this was a single-center inpa-
tient study, which may limit generalizability to patients with
milder depression, outpatient or primary-care populations,
and other healthcare systems.

5. Conclusions

This large patient-level inpatient study shows that
physical comorbidity is common and often multisystemic
among hospitalized patients with MDD. Circulatory system
diseases and endocrine, nutritional, and metabolic diseases
were the main comorbidity types. Older age, farming occu-
pation, and greater depressive episode severity were associ-
ated with physical comorbidity, while physical comorbid-
ity was related to greater inpatient management complexity
and resource use among hospitalized patients with MDD.
These findings indicate the need for timely and comprehen-
sive physical-health screening during hospitalization, par-
ticularly for older patients, farmers, and patients with severe
depressive episodes. Future research should adopt prospec-
tive longitudinal designs and integrate neuroimmune and
metabolic biomarkers to clarify temporal relationships and
potential bidirectional mechanisms. Subsequent studies
should also incorporate granular socioeconomic phenotyp-
ing and geospatial healthcare-accessibility metrics to better
clarify the pathways underlying the observed occupational
vulnerabilities in farming populations, ultimately informing
targeted multidisciplinary care models.
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