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Abstract

Comorbidity of diabetes and depression represents a relatively common phe-
nomenon in clinical practice, characterized by a significant bidirectional relation-
ship between the two conditions. This comorbid state not only exacerbates dis-
ease burden and increases treatment complexity, but also substantially impairs
patients’ quality of life and long-term prognosis. The shared pathophysiological
mechanisms may encompass multiple factors, including neuroendocrine dysreg-
ulation, chronic inflammatory responses, and unhealthy lifestyle patterns. The
principal challenges currently confronting clinical practice include insufficient
awareness of this comorbidity among healthcare professionals, resulting in fre-
quent underrecognition or misdiagnosis of depressive symptoms; inadequate in-
terdisciplinary collaboration, which constrains the implementation of integrated
management; and the absence of specialized diagnostic and therapeutic guide-
lines for this comorbidity both domestically and internationally, leading to a lack
of standardized protocols in clinical practice. To address these issues, the Psy-
chosomatic Endocrinology Collaborative Group of the Psychosomatic Medicine
Branch of the Chinese Medical Association, in conjunction with experts from
diverse fields including endocrinology and metabolism, psychiatry, neurology,
psychology, psychosomatic medicine, and traditional Chinese medicine, has for-
mulated the inaugural “Chinese Expert Consensus on the Diagnosis and Treat-
ment of Depression Comorbid with Diabetes.” This consensus systematically
delineates the clinical features, pathophysiological mechanisms, assessment in-
struments, and intervention strategies for depression comorbid with diabetes,
explicitly emphasizes the critical importance of multidisciplinary collaborative
management, proposes standardized screening and diagnostic pathways, and of-
fers specific recommendations for coordinated treatment. The publication of
this consensus will provide clinicians with evidence-based, actionable diagnostic
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and therapeutic guidance, facilitate enhanced recognition and intervention effi-
cacy for the comorbidity, and promote comprehensive health management and
improved prognostic outcomes for patients with diabetes.
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Abstract The comorbidity of diabetes and depression is relatively common
in clinical practice, with a significant bidirectional association between the
two conditions. This comorbid state not only increases disease burden and
treatment complexity but also severely impacts patients’ quality of life and
long-term prognosis. Shared pathophysiological mechanisms may involve neu-
roendocrine dysregulation, chronic inflammation, and unhealthy lifestyle fac-
tors. Currently, clinical management faces several major challenges: insufficient
awareness among healthcare providers often leads to underdiagnosis of depres-
sion; lack of effective interdisciplinary collaboration hampers integrated care;
and the absence of specific diagnostic and treatment guidelines results in non-
standardized clinical practice. To address these issues, the Psychosomatic En-
docrinology Collaboration Group of the Psychosomatic Medicine Branch of the
Chinese Medical Association, together with experts from endocrinology, psychi-
atry, neurology, psychology, psychosomatic medicine, and traditional Chinese
medicine, has developed the first Chinese Expert Consensus on the Diagnosis
and Treatment of Diabetes Comorbid with Depression.

This consensus systematically elaborates on the clinical features, pathophysio-
logical mechanisms, assessment tools, and intervention strategies for this comor-
bidity, underscores the importance of multidisciplinary collaboration, proposes
a standardized screening and diagnostic pathway, and provides specific recom-
mendations for collaborative care. The release of this consensus aims to offer
scientific and practical clinical guidance, improve recognition and management
of this comorbidity, and ultimately enhance overall patient care and long-term
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outcomes.
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1. Concepts and Epidemiology

Diabetes mellitus is a group of metabolic diseases characterized by chronic hy-
perglycemia resulting from defects in insulin secretion and/or action. Long-term
disturbances in carbohydrate, fat, and protein metabolism can cause multi-
system damage, leading to chronic progressive lesions and functional decline
in eyes, kidneys, nerves, heart, and blood vessels. Based on etiological evidence,
diabetes is classified into four types: type 1 diabetes (T1DM), type 2 diabetes
(T2DM), specific types of diabetes, and gestational diabetes mellitus [1]. T2DM
accounts for over 90% of diabetic populations.

Depression manifests as low mood, loss of interest, insufficient energy, and is
often accompanied by attention difficulties, decreased appetite, insomnia, pain,
and other somatic symptoms. Patients may have suicidal ideation and exhibit
cognitive, behavioral, and social functional abnormalities. Commonly used clin-
ical concepts include depressive mood, depressive state, and depressive disorder.

1.1 Depressive Mood

Depressive mood is a normal human emotional response that arises when indi-
viduals feel powerless or frustrated when facing certain situations. The degree
of low mood varies, is time-limited, usually short-term, and does not affect ba-
sic social functioning. It can typically be relieved through self-regulation and
generally requires no special medical intervention.

1.2 Depressive State or Depressive Syndrome

A depressive state is a common clinical condition characterized by a cluster
of symptoms with obvious depressive mood as the main feature. It presents
as pathological emotions, cognition, behavior, and various somatic discomforts,
with duration significantly longer than normal physiological depressive mood.
When symptoms reach sufficient severity or impair social functioning, profes-
sional medical evaluation and intervention are required.

1.3 Depressive Disorder

Depressive disorder refers to a group of mental illnesses characterized by signifi-
cant and persistent low mood and lack of interest, lasting more than two weeks,
accompanied by varying degrees of changes in thinking and behavior, and may
include psychotic symptoms such as hallucinations and delusions. It signifi-
cantly impacts social functioning, and severe cases may have suicidal ideation
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and behavior. Most patients have a recurrent tendency, with most episodes be-
ing remitting, though some may have residual symptoms or become chronic.
When patients meet clinical diagnostic criteria, diagnosis must be made by
mental health professionals based on structured assessment, followed by active
treatment. Depressive disorders include depressive episodes, recurrent depres-
sive disorder, persistent mood disorder, other mood disorders, and unspecified
mood disorders.

1.4 Major Depressive Disorder (MDD)

Major depressive disorder is the most common type of depressive disorder, pre-
senting as single or recurrent episodes with significant emotional, cognitive, and
somatic symptoms during episodes, with symptom remission between episodes
[2]. Given that MDD accounts for the highest proportion within the depres-
sive disorder spectrum, has the most extensively studied comorbidity mech-
anisms with chronic physical diseases like diabetes, and represents the most
well-established clinical entity with an evidence-based treatment system, this
consensus focuses on standardized MDD diagnosis and treatment pathways un-
der the DSM-5/ICD-11 framework. It emphasizes a diagnostic assessment sys-
tem based on symptom dimensions (emotional/cognitive/somatic) and severity
stratification, as well as evidence-based treatment for diabetes comorbid with
MDD.

Both diabetes and depression have become global public health issues. The
global adult prevalence of diabetes is 11.1%, while the global prevalence of de-
pression is approximately 5% [3]. In China, the adult prevalence of diabetes has
reached 12.4%, with about 140 million diabetic patients [1]. The prevalence of
depressive disorders in China is 6.8%, with MDD at 3.4% [4], making it the most
common mood disorder. Depression is extremely prevalent among diabetic pa-
tients. Foreign studies show that compared with non-diabetic populations, the
prevalence of depression is three times higher in TIDM patients and twice as
high in T2DM patients [5-6]. Fourteen percent of diabetic patients have de-
pression, while the prevalence of clinically significant depressive symptoms is
as high as 32.4% [5]. A bidirectional Mendelian randomization study analyzing
the causal relationship between T2DM and depression showed that depression
increases the risk of developing T2DM by 26% [7]. The U.S. National Ambula-
tory Medical Care Survey (NAMCS) revealed a 12.4% prevalence of depression
among diabetic patients, with female diabetic patients having higher rates than
non-diabetic females and diabetic males (15.4%, 13.7%, and 9.1%, respectively)
[8].

Chinese data show similar trends. One study using the CHARLS database
explored the bidirectional relationship between clinically significant depressive
symptoms and T2DM, finding that T2DM patients had a 15% increased risk
of depressive symptoms, while those with depressive symptoms had a 33% in-
creased risk of developing T2DM [9]. Another study found that individuals
with depressive symptoms had a 19% increased risk of T2DM, and patients
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with depression had a 31% increased risk [10].

[Expert Consensus 1] There is a significant bidirectional risk-increasing re-
lationship between diabetes and depression. This mutual influence cannot be
ignored and warrants high clinical attention.

2. Serious Consequences of Comorbidity
2.1 Increased Risk of Diabetes Complications

A systematic review and meta-analysis of longitudinal studies showed that co-
morbid depression increases the risk of macrovascular complications by 38% and
microvascular complications by 33% in diabetic patients [11]. A large prospec-
tive cohort study demonstrated that depression in T1DM and T2DM patients
is associated with an increased risk of chronic kidney disease development [12].
Adolescents with T1DM and comorbid depression or anxiety had significantly
prolonged hospitalization for ketoacidosis [13]. A meta-analysis of 11 cross-
sectional and prospective cohort studies indicated that depression is significantly
associated with increased incidence of diabetic retinopathy in T2DM patients
[14]. However, it remains unclear whether a causal relationship exists between
these conditions.

The underlying mechanisms may be related to behavioral changes in depressed
patients, including decreased self-care ability, reduced medication adherence,
increased smoking, decreased physical activity, prolonged sedentary time, and
increased intake of high-calorie foods. These adverse behaviors may affect
metabolic indicators such as blood glucose and increase the risk of diabetes
complications.

2.2 Increased Mortality Risk and Deteriorated Long-term Survival

A large prospective cohort study in the UK showed that during a median follow-
up of 6.8 years, the all-cause mortality risk, cancer-related mortality risk, and
other mortality risks in patients with both diabetes and depression exceeded
the sum of risks from diabetes and depression alone, demonstrating a synergis-
tic effect on all-cause mortality [15]. Compared with diabetic patients alone,
comorbid depression significantly increases all-cause mortality risk [16-17]. In
elderly T2DM patients, the negative impact of comorbid depression is particu-
larly significant, including worse activities of daily living and higher mortality
risk [18-19].

2.3 Deterioration of Health-related Quality of Life

Research from the U.S. National Health and Nutrition Examination Survey
(NHANES), based on the Patient Health Questionnaire-9 (PHQ-9) (with PHQ-
9 score $ $10 defining depression), showed that the negative impact of diabetes
and depression comorbidity on health-related quality of life (HRQoL) presents
a significant synergistic effect [20]. The risk of HRQoL deterioration increased
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2.49-fold and 2.44-fold in patients with diabetes and depression, respectively,
while patients with both conditions had a more than 5-fold increased risk. More-
over, patients with diabetes and comorbid depression experienced more severe
physical function impairment and significantly increased healthcare utilization
needs.

2.4 Increased Healthcare Utilization and Economic Burden

Diabetic patients with comorbid depression have increased healthcare service
utilization frequency and overall medical costs [21]. Depressive symptoms also
significantly increase the all-cause hospitalization risk in diabetic patients and
are associated with poor prognosis. This may be due to accompanying burnout
reducing self-care ability, leading to declining physical and mental health, in-
creased healthcare utilization frequency, and reduced adherence to medication
regimens [22-24]. Recent studies show that even after adjusting for medication
discontinuity, age, and other potential confounders, depression is still associated
with increased risks of all-cause and cardiovascular disease-related hospitaliza-
tion in T2DM patients, suggesting that diabetic patients should be regularly
assessed for depression and receive active treatment [25].

2.5 Increased Suicide Risk

Diabetic patients have significantly increased risks of suicidal ideation, suicide
attempts, and suicide death compared with the general population. Among
patients with both diabetes and depression, over 20% report a history of suicide
attempts [26].

[Expert Consensus 2] Diabetes comorbid with depression can lead to serious
consequences. Recognition and diagnosis of the comorbidity should be strength-
ened, and active treatment should be provided to improve prognosis and reduce
medical economic burden.

3. Etiology and Pathogenesis of Comorbidity

The bidirectional association between diabetes and depression may involve
shared biological mechanisms, behavioral-socio-psychological factors, and
genetic factors. The specific causes and mechanisms are not fully understood
but involve multiple systems and pathways that interact with each other,
including hypothalamic-pituitary-adrenal (HPA) axis dysfunction, monoamine
theory, immune and inflammatory responses, insulin resistance, gut microbiota
dysbiosis, genetic susceptibility, etc. [27-28]. Additionally, both conditions
share common behavioral pathogenic mechanisms and environmental and social
factors.
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3.1 HPA Axis Dysfunction

The HPA axis plays a key role in stress response. Patients with diabetes and co-
morbid depression exhibit HPA axis hyperactivity and circadian rhythm distur-
bances, manifested by elevated corticotropin-releasing hormone (CRH), adreno-
corticotropic hormone (ACTH), and cortisol levels. Long-term exposure to high
glucocorticoids can inhibit hippocampal neurogenesis and damage synaptic plas-
ticity, induce neuronal atrophy, and enhance amygdala activity, thereby dis-
rupting emotional regulation [28]. The mechanism involves abnormalities in
the hippocampal-paraventricular nucleus regulatory circuit: reduced and abnor-
mally phosphorylated glucocorticoid receptor expression in the paraventricular
nucleus impairs negative feedback inhibition, leading to persistent HPA axis
activation [28-29]. HPA rhythm disturbances also weaken autophagy inhibition
in nerve cells, disrupting regulation of circadian blood glucose variations [30].
Hyperinsulinemia further exacerbates HPA axis hyperactivity, leading to stress
response system dysregulation associated with depression occurrence. Impaired
negative feedback regulation of HPA axis function is a hallmark of major depres-
sive disorder [31-32]. Similarly, HPA axis hyperactivity in depressed patients
worsens diabetes metabolism by inhibiting insulin secretion and promoting pe-
ripheral tissue insulin resistance.

3.2 Central Monoamine Neurotransmitter Dysfunction

Neurotransmitter imbalance is a core pathological mechanism of depression. Di-
abetes may affect neurotransmitter synthesis, release, and metabolism through
metabolic disorders and inflammation. Serotonin (5-HT) in the central ner-
vous system plays important roles in mood, cognition, learning and memory,
eating, sleep-wake cycles, and social behavior. Its decreased level is associated
with mood disorders and neurogenesis damage, affecting depression occurrence
through multiple receptor pathways [33-35]. In diabetes, metabolic imbalance of
5-HT precursor tryptophan leads to reduced 5-HT synthesis. Persistent hyper-
glycemia and insulin resistance can further reduce 5-HT activity. Insulin may
improve depressive symptoms in diabetic mice by reducing brain monoamine
oxidase activity and decreasing 5-HT decomposition [36].

The locus coeruleus-norepinephrine system participates in stress response, en-
ergy metabolism, and synaptic plasticity. Chronic stress such as diabetes may
lead to norepinephrine transporter consumption and decreased norepinephrine
concentration, resulting in downregulated brain excitability and affecting
mood. In patients with diabetes and comorbid depression, impaired mesolimbic
dopamine pathway function may lead to reward system dysregulation, while
abnormal activity in limbic system regions such as the amygdala contributes to
low mood [30].
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3.3 Chronic Inflammation and Oxidative Stress

Diabetes and depression are closely associated with chronic low-grade inflamma-
tion, manifested by elevated serum inflammatory factors such as interleukin-153
(IL-1p8), interleukin-6 (IL-6), and tumor necrosis factor-a (TNF-«) [37]. These
pro-inflammatory factors affect different levels of the HPA axis, leading to in-
creased CRH, ACTH, and plasma cortisol concentrations, which exacerbate
hyperglycemia and insulin resistance and worsen depressive symptoms [32]. In-
flammatory factors can cross the blood-brain barrier and affect brain regions reg-
ulating emotion, such as the hippocampus and prefrontal cortex [38]. Chronic
inflammation may reduce synthesis of neurotransmitters such as serotonin and
dopamine, leading to depressive symptoms. Diabetic patients typically have
elevated oxidative stress levels, producing large amounts of free radicals that
not only damage neurons but also activate inflammatory pathways, worsening
depressive symptoms. Increased oxidative stress is also associated with neu-
rodegenerative changes, particularly in brain regions involved in memory and
emotion such as the hippocampus and prefrontal cortex.

3.4 Insulin Resistance

Insulin resistance plays an important bridging role in the comorbidity of dia-
betes and depression. It impairs neuronal energy metabolism and structure in
key brain regions such as the hippocampus and prefrontal cortex, leading to ab-
normalities in emotional regulation and cognitive function [39]. Simultaneously,
insulin resistance causes neurotransmitter imbalance in the brain, manifested by
decreased dopamine and serotonin levels, which are closely related to core de-
pressive symptoms such as low mood and anhedonia [40]. Additionally, insulin
resistance activates the nuclear factor- B (NF- B) pathway, triggering a chronic
low-grade inflammatory state where pro-inflammatory factors such as IL-6 and
TNF-«a exacerbate peripheral and central insulin resistance while activating mi-
croglia to trigger neuroinflammatory cascades [41-42]. Insulin resistance also
affects neurotransmitter metabolism, such as reducing transport of serotonin
precursor tryptophan and interfering with dopamine synthesis and release [43].

3.5 Gut Microbiota and Brain-Gut Axis

Gut microbiota dysbiosis is associated with both diabetes and depression. Im-
paired intestinal barrier function in diabetic patients leads to elevated blood en-
dotoxin levels, promoting insulin resistance and pro-inflammatory phenotypes
of central microglia, triggering hippocampal and hypothalamic inflammation,
causing oxidative stress and neuronal apoptosis, and worsening depressive symp-
toms [30,44]. Tryptophan metabolism disorders in depressed patients may be
closely related to gut microbiota dysbiosis [45]. Gut microbiota participates in
neurotransmitter synthesis and regulation by secreting short-chain fatty acids
and other metabolites, playing an important role in the comorbidity mecha-
nism between diabetes and depression by affecting the HPA axis negative feed-
back regulation mechanism and influencing stress response and metabolic status
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[44,46).

3.6 Brain Structural and Functional Reorganization

Patients with both diabetes and depression show reduced brain volume on neu-
roimaging, particularly in the anterior cingulate cortex and orbital frontal re-
gions. Magnetization transfer techniques show reduced magnetization trans-
fer ratios in specific brain areas, indicating impaired neuroplasticity. Hyper-
glycemia is neurotoxic, affecting neuronal subpopulations and inhibiting the lim-
bic system; it also damages microvasculature, leading to loss of microstructure
in supplied brain regions. Insulin resistance affects neuronal energy utilization,
causing hippocampal volume reduction [30,47].

3.7 Personal Behavior, Personality Traits, and Psychosocial Factors

Unhealthy lifestyles and high neuroticism personality traits may trigger both
diabetes and depression. Individuals with high neuroticism are more prone to
negative emotions and have strong psychological and physiological responses to
stress, which may promote the development of diabetes and depression by en-
hancing inflammatory responses and altering HPA axis function [48]. Factors
such as poverty, low birth weight, childhood adversity, chronic stress, and low
socioeconomic status may increase the risk of both diseases [49]. Depressed
patients with lack of social support and poor stress coping ability often have
difficulty adhering to diabetes management due to lack of motivation, exacerbat-
ing blood glucose control difficulties; while diabetes management difficulties and
complication risks can worsen patients’ depressive mood, forming a bidirectional
vicious cycle.

3.8 Genetic Susceptibility and Epigenetics

Bidirectional Mendelian randomization studies have confirmed a sig-
nificant causal relationship between depression and T2DM (OR=1.26,
95%CI=1.11~1.44) [7]. Multi-phenotype GWAS analyses have identified multi-
ple genetic loci, including key genes regulating insulin resistance (such as FTO),
inflammatory response (such as IL-6R), and neurotransmitter metabolism
(such as SLC6A4), which are closely related to pathways such as HPA axis
dysfunction, chronic inflammation, and metabolic disorders [7,50]. Epigenetic
regulation (DNA methylation/histone modification) mediates gene-environment
interactions between hyperglycemic environment and depression susceptibility,
forming a metabolic-neural bidirectional regulatory network [51].

[Expert Consensus 3] The etiology and pathogenesis of diabetes comorbid
with depression are complex and diverse, involving multifactorial interactions
including HPA axis dysfunction, monoamine system alterations, oxidative stress
and inflammatory responses, insulin resistance, gut microbiota dysbiosis, brain
structural and functional reorganization, genetics, and personal behavioral and
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psychosocial factors. In-depth research on comorbidity mechanisms provides
theoretical support for early clinical diagnosis and treatment.

4. Clinical Features and Screening
4.1 Clinical Features

4.1.1 Main Clinical Characteristics of Depression Depression comprises
emotional, somatic, and cognitive symptoms [52]. When diabetic patients
present with the following three categories of clinical manifestations, clinicians
should be alert to possible depression:

[Expert Consensus 4] If diabetic patients present with emotional symptom
clusters (significant low mood, loss of interest/pleasure, slowed responses, pes-
simism and hopelessness), emotion-related cognitive symptoms (poor concentra-
tion or memory), and unexplained somatic symptom clusters (significant fatigue,
unexplained pain, weight loss, insomnia, appetite reduction, gastrointestinal
dysfunction, general discomfort), and relevant clinical laboratory and imaging
examinations show no clear organic etiology, the possibility of comorbid depres-
sion should be highly suspected and further evaluated.

(1) Emotional symptoms: Core symptoms of depression include low mood,
low self-evaluation, feeling hopeless about life, easily feeling wronged, and
even crying easily. Interest in everything declines, and patients no longer
want to engage in previously enjoyable activities. Family members or
caregivers may notice they are “very sensitive to trivial matters.” In severe
cases, some patients may express thoughts that “life is meaningless.”

(2) Somatic symptoms: Manifestations include lack of energy, fatigue,
weight loss, insomnia, pain, palpitations, general discomfort, migratory
skin numbness, blood pressure instability, decreased appetite, gastroin-
testinal dysfunction, and sexual dysfunction. Patients may repeatedly
seek medical care in various departments of general hospitals without
finding organic diseases that can explain their symptoms. Sleep problems
are also very common in diabetic patients with comorbid depression,
presenting as difficulty falling asleep, frequent dreams, easy awakening,
early awakening, and fatigue after waking; a few patients may have
hypersomnia.

(3) Cognitive symptoms: Diabetic patients often have cognitive impair-
ment. Depressed patients also have reduced speech, slowed thinking and
activity, poor concentration, memory decline, difficulty making decisions,
and indifference to external matters.

4.1.2 Suicidal Ideation, Attempts, and Suicide Due to low mood and low
self-evaluation, patients easily develop inferiority, self-blame, and hopelessness,
leading to persistent and recurrent suicidal ideation. Driven by these thoughts,
some patients may develop suicide plans or attempts. Therefore, for patients
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with past suicidal ideation or attempts, high vigilance is required, and physicians
should repeatedly remind family members and caregivers to prioritize suicide
prevention.

4.2 Screening for Depression

4.2.1 History Taking For diabetic patients highly suspected of having co-
morbid depression, detailed history inquiry and symptom recording are essential
during consultations. The interview should include: (1) the main reason for con-
sultation (emotional, cognitive, psychotic symptoms, etc.) and social functional
impairment; (2) history of physical diseases and personal history, including de-
tailed psychosocial assessment such as personality characteristics, social support
system deficits (social isolation/poor family support), lack of hobbies, stressful
life events, unhealthy lifestyle, and substance abuse; (3) previous antidepres-
sant use history, including efficacy, adherence, and adverse reactions; (4) family
history of mental disorders, including mental illness, personality abnormalities,
self-harm/suicide history, and consanguineous marriage in family members [54].

4.2.2 Depression Screening

(1) Screening scale selection: The 2-item Patient Health Questionnaire
(PHQ-2, Table 1 ) or the “90-second 4-question assessment” (Table 2
) are recommended for initial depression screening. If PHQ-2 score is
$ $3 or all four questions in the 90-second assessment are positive, further
assessment with the 9-item Patient Health Questionnaire (PHQ-9) (Table
3 ) is recommended [54-56].

PHQ-9 is a commonly used self-rated depression scale in clinical practice for
screening and assessing depression in the past two weeks. In recent years, PHQ-9
has been widely used for depression screening in diabetic patients. A total PHQ-
9 score $ $10 is generally considered the optimal cutoff for screening diagnosis,
with sensitivity and specificity both at 88% [57]. This consensus recommends
a PHQ-9 total score $ $10 as the screening diagnostic threshold. Some studies
suggest that when using PHQ-9 for depression screening in diabetic patients,
the overlap between chronic disease-related somatic symptoms (such as fatigue,
sleep disturbance) and scale items should be considered, and recommend adjust-
ing the diagnostic threshold to $ $12 to reduce false positive rates [58-59]. In
summary, PHQ-9 is an efficient screening tool, but its optimal cutoff may need
adjustment for different target populations and requires further validation.

(2) Screening scope and frequency: In risk stratification for depression
in diabetic patients, the following clinical characteristics indicate high-
risk groups [49]: Demographic risk factors: female, adolescent, elderly
(especially those with limited mobility and $ $2 comorbidities), low so-
cioeconomic status, and insufficient social support; Chronic exposure to
stressors: those who have experienced recent major life events (such as
bereavement, unemployment) or chronic stress; Diabetes duration $ $5
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years, poor glycemic control [glycated hemoglobin (HbAlc) >7%)], estab-
lished chronic diabetes complications, or multiple chronic disease comor-
bidities.

Based on these high-risk groups, standardized depression screening should be
initiated at key time points (such as initial diagnosis, complication onset, or
1-3 months after treatment adjustment). PHQ-9 is recommended, with rou-
tine reassessment every 6-12 months. Those with $ $2 risk factors should have
screening intervals shortened to 3-6 months. Evidence shows that targeted psy-
chological intervention can reduce depression incidence and improve glycemic
target achievement rates [49].

(3) Other depression symptom scales: In clinical practice, multiple val-
idated standardized depression symptom scales are widely used to assess
symptom severity in suspected depression patients, including the Beck
Depression Inventory (BDI), Zung Self-Rating Depression Scale (SDS),
Quick Inventory of Depressive Symptomatology-Self Report (QIDS-SR),
and Hospital Anxiety and Depression Scale (HADS). These scales have
proven effective in screening depressive symptoms and can provide pre-
liminary assessment of symptom severity. In addition to these self-rated
scales, psychiatrists can also use observer-rated scales such as the Hamil-
ton Depression Rating Scale (HAMD) and Montgomery-Asberg Depres-
sion Rating Scale (MADRS) when assessing depressive symptoms. Com-
prehensive use of these scales enables physicians to thoroughly evaluate
patients’ depressive symptom severity and provide important basis for
clinical diagnosis and treatment [52,54].

4.2.3 Physical Examination, Laboratory, and Imaging Investigations
Comprehensive physical examination is crucial for distinguishing between phys-
ical disease and depressive symptoms. The following investigations should be
selected based on specific circumstances: (1) Routine laboratory tests: includ-
ing blood routine, liver and kidney function, blood glucose, blood lipids, thyroid
function, and myocardial markers, which provide general health information and
identify physiological abnormalities related to depressive symptoms; (2) Special
examinations based on differential diagnosis needs, such as endocrine hormone
measurement to exclude depression caused by endocrine system diseases, and
infectious markers screening (hepatitis B, hepatitis C, syphilis, HIV, etc.) to
exclude depression caused by infectious diseases; (3) Imaging assessment should
be symptom-oriented: for palpitations, chest tightness, or chest pain, chest
CT, pulmonary CTA, echocardiography, 24-hour dynamic electrocardiogram,
or coronary CT angiography can be selected to differentiate coronary heart dis-
ease, arrhythmia, pulmonary embolism, etc.; for cognitive decline, neurological
imaging and electroencephalography can differentiate cerebrovascular disease
and neurodegenerative diseases such as Parkinson’ s disease and Alzheimer’ s
disease; for digestive symptoms, weight loss, and fatigue, abdominal ultrasound
or CT can be selected. If positive findings are detected, further examination or
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referral to relevant departments is warranted.

[Expert Consensus 5] PHQ-2 and PHQ-9 scales are recommended for depres-
sion symptom screening. Detailed history taking, physical examination, and
laboratory investigations must be conducted simultaneously to exclude diabetes-
related organic diseases and avoid missed diagnosis. This consensus recommends
a PHQ-9 total score $ $10 as the screening diagnostic threshold; for diabetic
patients with PHQ-9 total score <10 but with depressive symptoms, regular
follow-up and reassessment are recommended.

5. Diagnosis and Differential Diagnosis
5.1 Depression Diagnosis

For diabetic patients with initial PHQ-9 score $ $10, diagnosis of depression
should be made by psychiatric or psychological professionals based on ICD-11
diagnostic criteria, referencing previous guidelines and literature [60].

5.1.1 Symptom Criteria At least five characteristic symptoms should be
present simultaneously for most of the day, almost daily, for a minimum of two
weeks, with at least one symptom from the emotional symptom cluster. Main
manifestations include:

(1) Emotional symptom cluster: Depressed mood, either self-reported or
observed by others; Markedly diminished interest or pleasure in activities,
especially those previously considered interesting, including loss of libido.

(2) Cognitive-behavioral symptom cluster: Decreased ability to
concentrate or marked indecisiveness; Low self-esteem or exces-
sive/inappropriate guilt; Hopelessness about the future; — Recurrent
thoughts of death, recurrent suicidal ideation, or evidence of suicide
attempts.

(3) Autonomic nervous system symptom cluster: Significant sleep
disturbance (difficulty falling asleep, increased nighttime awakenings, or
early morning awakening) or hypersomnia; Significant appetite or weight
changes; Psychomotor agitation or retardation; Decreased energy or
fatigue.

5.1.2 Course Criteria

(1) Single episode: Only one previous or current episode, lasting at least
two weeks; (2) Recurrent: At least two episodes with several months
of no obvious mood disturbance between them, with the current episode
lasting at least two weeks. Neither situation includes manic, mixed, or
hypomanic episodes.
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5.1.3 Severity Grading of Depression Depression severity depends on the
number of symptoms, their severity, and resulting social functional impairment.
Based on current episode severity (mild, moderate, severe) and presence or
absence of psychotic symptoms, depression can be further classified. If psychotic
symptoms are present, the depression severity is at least moderate (Table 4 ).

5.2 Differential Diagnosis

5.2.1 Diabetes Distress When diabetic patients have low mood, diabetes
distress needs to be differentiated. Diabetes distress (DD) is a diabetes-specific
emotional adjustment disorder, referring to multidimensional emotional re-
sponses triggered by disease management complexity. It is characterized by
persistent emotional distress ($ $3 months) related to diabetes, essentially
forming an emotional-cognitive negative feedback loop during disease coping
[61]. Among T2DM patients, the prevalence of diabetes-related distress is
18%-45%, with 38%-48% incidence over 18 months. The Diabetes Distress
Scale (DDS) is recommended for quantitative assessment, which can effectively
differentiate diabetes distress from depression [62-64]. The Chinese version
of DDS [65] is suitable for self-assessment in adult diabetic patients and can
identify main sources of distress through different dimensions (Table 5 ).

Diabetes distress is an emotional response triggered by specific negative or frus-
trating stressors (such as long-term disease management, complication risks),
while depression is a comprehensive manifestation of symptoms usually lacking
specific etiological direction. Diabetes distress more reflects patients’ emotional
coping with diabetes and its long-term management demands, whereas depres-
sion is an independent mental illness. Although there may be some overlap
in emotional manifestations, such as fatigue and low mood, their psychological
mechanisms and intervention strategies differ. Precise differentiation is crucial
for developing personalized psychological interventions.

Once diabetes distress is diagnosed, patients should receive diabetes self-
management education and support (DSMES) to address diabetes self-
management ability problems causing distress and affecting clinical treatment
outcomes. Cognitive behavioral therapy, problem-solving therapy, and mind-
fulness combined with self-compassion training can improve both diabetes
distress and depressive emotions [66-68]. Diabetes distress is closely related
to anxiety, depression, and reduced health-related quality of life. Therefore,
if diabetes distress does not improve after receiving personalized diabetes
education, patients should be referred for careful assessment and treatment by
mental health professionals.

5.2.2 Diabetic Autonomic Neuropathy Diabetic autonomic neuropathy
(DAN) often coexists or overlaps with depressive clinical symptoms, making dif-
ferential diagnosis difficult. Typical DAN clinical manifestations mainly involve
four target organ systems: (1) Cardiovascular system (orthostatic hypotension,
resting tachycardia); (2) Gastrointestinal tract (gastroparesis, gastroesophageal

chinarxiv.org/items/chinaxiv-202509.00082 Machine Translation


https://chinarxiv.org/items/chinaxiv-202509.00082

ChinaRxiv [$X]

reflux, constipation, diarrhea); (3) Urogenital system (bladder dysfunction such
as urinary retention, erectile dysfunction); (4) Sweat gland regulation (anhidro-
sis or hyperhidrosis). Notably, depression in diabetic patients often presents
with atypical somatization symptoms, including diffuse pain, blood pressure
fluctuations, functional gastrointestinal disorders, and peripheral sensory abnor-
malities. Given the high symptomatic overlap, clinical diagnosis should be based
on patient symptoms, and when necessary, cardiovascular autonomic function
reflex tests, gastrointestinal motility assessment, bladder residual urine and uro-
dynamic examinations, and quantitative sudomotor axon reflex testing should
be performed for differential diagnosis [53], combined with depression scales
(PHQ-9, etc.) for systematic differentiation.

5.2.3 Differentiation from Other Mental Disorders

(1) Anxiety disorders: Diabetic patients often have comorbid anxiety or
anxiety disorders along with depression. Depression is characterized by
low mood as the core symptom, while anxiety is characterized by fear,
worry, and apprehension. Differentiation through scale screening (such
as Generalized Anxiety Disorder scale) is relatively easy. Unless anxiety
symptoms meet independent diagnostic criteria, when depression diagnosis
is met, depression should be prioritized according to hierarchical diagnos-
tic principles; when unrelated, comorbid diagnosis can be made.

(2) Bipolar affective disorder: In addition to the core depressive symp-
toms, this disease also has emotional instability. If there is a history
of $$1 manic/hypomanic episodes in addition to depressive episodes,
bipolar affective disorder should be diagnosed. For patients without
manic/hypomanic episodes but with early onset age, family history
of bipolar disorder, sudden and frequent depressive episodes, mood
instability, irritability, agitation, or obvious mood elevation during ade-
quate antidepressant treatment, careful attention and regular follow-up
assessment for possible manic episodes are needed, with timely correction
of diagnosis and referral [69].

(3) Schizophrenia: Negative symptoms of schizophrenia such as emotional
blunting, slowed thinking, and reduced spontaneous movements and
speech need to be differentiated. The former has a more chronic course,
and besides emotional blunting, mainly includes psychotic symptoms
with incoordination among cognition, emotion, and volitional activity,
affecting social functioning; while the core symptom of depression is low
mood without incoordination among cognition, emotion, and volitional
activity.

(4) Secondary depressive disorder: Brain organic diseases, other physical
diseases, certain medications, and psychoactive substances can all cause
secondary depressive disorders, requiring comprehensive assessment of pa-
tients’ physical conditions.
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5.3 Referral Recommendations

In general hospitals and community primary care institutions, after screening
and the above assessments, if patients meet any of the following conditions,
doctors should promptly communicate with patients and their families, clearly
inform them of the necessity for standardized treatment, and recommend re-
ferral to psychiatric hospitals or specialized clinics for further treatment [54].
Specific indications include: (1) Suicidal behavior or ideation; (2) Presence of
psychotic symptoms; (3) Multiple comorbid physical diseases; (4) Recurrent
or worsening symptoms; (5) Current treatment failure requiring further treat-
ment; (6) Intolerable adverse drug reactions; (7) Poor treatment adherence; (8)
Self-neglect. Patients with recent suicidal behavior, strong suicidal ideation,
self-blame and guilt, consciousness disturbance after medication, or severe ad-
verse reactions such as abnormal liver function should be urgently referred to
psychiatric institutions for standardized treatment.

The screening and diagnostic pathway for depression in diabetic patients is
shown in Figure 1 [Figure 1: see original paper].

[Expert Consensus 6] Diagnosis of diabetes comorbid with depression should
be based on comprehensive clinical assessment, including detailed history tak-
ing (focusing on emotional, cognitive, and somatic symptoms), physical exami-
nation, and necessary laboratory and imaging investigations. Depressive symp-
toms should be identified, diagnosed, and severity-graded according to current
diagnostic criteria (ICD-11), forming the basis for individualized management
plans.

[Expert Consensus 7| For patients diagnosed with or suspected of having
severe depressive episodes, psychotic symptoms, or suicidal ideation/behavior,
immediate referral to psychiatric institutions is mandatory, while fully informing
family members or primary caregivers of disease risks and monitoring responsi-
bilities.

6. Treatment

Treatment of diabetes comorbid with depression should address both psycho-
logical and physical health. Depression intervention should be implemented
on the basis of routine diabetes treatment. The primary goals are to prevent
suicide and relieve depressive symptoms until remission; secondary goals in-
clude improving health-related quality of life, restoring social functioning, more
positively accepting diabetes, improving diabetes self-management ability, and
forming healthy lifestyles.

Currently, a stepped, stratified treatment strategy for depression based on sever-
ity is recommended, implementing a collaborative care model to standardize
diagnosis and treatment. For mild depression, psychotherapy or traditional Chi-
nese medicine can be used alone based on education and lifestyle intervention;
for moderate to severe depression, combined psychotherapy and medication is
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recommended. If mild depression patients show no response to psychotherapy
alone after 6 weeks or incomplete symptom remission after 12 weeks, medication
should be added.

6.1 Lifestyle Intervention

Lifestyle intervention mainly includes healthy diet, appropriate exercise, in-
creased light exposure, improved sleep, smoking cessation, and alcohol limitation
[1,54], with weight control for overweight or obese patients. However, lifestyle
intervention is rarely used alone for treating diabetes comorbid with depression,
and is mostly combined with psychotherapy.

6.1.1 Dietary Management In dietary management for diabetes comorbid
with depression, the Mediterranean diet is recommended as the core interven-
tion model [70]. Tt is plant-based (fresh vegetables, fruits, whole grains, legumes,
seeds), rich in monounsaturated fatty acids (olive oil, nuts) and omega-3 fatty
acids (deep-sea fish), and limits red meat, processed foods, and refined sugar.
It improves glucose metabolism and mental health through multiple mecha-
nisms including anti-inflammatory, antioxidant, and gut microbiota regulation.
Studies confirm that following this diet for 3-6 months can reduce HbAlc by
0.4%-0.5% [71] and significantly relieve depressive symptoms [72]. Other healthy
dietary patterns such as the Dietary Approaches to Stop Hypertension (DASH)
diet (emphasizing low sodium, high potassium) or low glycemic index diet can
also be used as supplementary options, adjusted according to individual needs.
Specific nutrients (such as vitamins D, B-complex, zinc, chromium, magnesium,
and selenium) should be ensured for adequate intake to support neurotransmit-
ter synthesis and glucose metabolism homeostasis, with optional probiotic or fish
oil supplementation to enhance efficacy [73]. Clinical practice should develop in-
dividualized plans based on metabolic characteristics, cultural preferences, and
comorbidity severity, integrating multidisciplinary collaboration among nutri-
tion, psychology, and endocrinology to achieve dual benefits for metabolic and
mental health.

6.1.2 Exercise Therapy Exercise therapy is also a fundamental interven-
tion for patients with diabetes comorbid with depression. Exercise can improve
multiple metabolic abnormalities in T2DM patients including blood glucose, in-
sulin resistance, blood lipids, blood pressure, weight, and body fat percentage
[74]. For mild to moderate depression, exercise can effectively improve depres-
sive symptoms and physical health. When combined with cognitive behavioral
therapy (CBT), it can synergistically reduce depression scale scores (PHQ-9
or BDI) and HbAlc, demonstrating the necessity of multimodal intervention
[75-77]. Depressed patients are recommended to engage in moderate-intensity
aerobic exercise (such as brisk walking, swimming) 2-3 times/week for 45-60 min-
utes/session, or combined with resistance training (such as elastic bands, dumb-
bells, or fixed equipment) to simultaneously improve cardiopulmonary function
and neuroplasticity [78]. Studies on resistance training alone for depression
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treatment are limited. It should be emphasized that exercise programs should
be implemented under the guidance of physiotherapists or professional coaches
to ensure safety and improve adherence.

[Expert Consensus 8] For patients with diabetes comorbid with depression,
the core lifestyle interventions recommended are the Mediterranean diet and
regular moderate-intensity exercise, combined with psychotherapy to achieve
synergistic benefits for metabolic and mental health.

6.2 Glycemic Control

6.2.1 Glycemic Control Targets HbAlc combined with self-monitoring of
blood glucose (SMBG) and continuous glucose monitoring (CGM) can optimize
glycemic management. The HbAlc target for non-pregnant adults is typically
<7%, with SMBG fasting glucose target of 4.4-7.0 mmol/L, postprandial glucose
target <10.0 mmol/L, and CGM time-in-range (TIR) >70% [1]. However, tar-
gets should be adjusted based on individual patient conditions. For diabetic pa-
tients with comorbid depression, hypoglycemia risk, treatment adherence, and
psychological status need to be evaluated. If patients have severe depressive
symptoms or impaired hypoglycemia awareness, targets can be appropriately
relaxed to HbAlc <7.5%-8.0% to reduce psychological stress and hypoglycemia
risk from strict glycemic control [1].

6.2.2 Selection of Antidiabetic Medications Currently, randomized con-
trolled trial (RCT) evidence on the effects of antidiabetic drugs on depression
is limited. In patients with diabetes comorbid with depression, antidiabetic
drug selection should comprehensively consider metabolic control, potential for
improving depressive symptoms, and drug safety. Recent studies suggest that
some antidiabetic drugs may have additional effects on depressive symptoms
through metabolic regulation or neuroprotection, and clinical decisions should
be based on individualized treatment principles. Additionally, depressed pa-
tients may have difficulty adhering to complex treatment regimens. Therefore,
selecting simple antidiabetic regimens with low hypoglycemia risk and no weight
gain is crucial for improving glycemic control and depressive symptoms.

(1) Metformin: Multiple studies support the positive role of metformin
in improving depressive symptoms in T2DM patients, and continuous
metformin use and combination regimens including metformin are
associated with reduced depression incidence [79-81]. Cohort studies
show that metformin users have significantly lower new-onset depression
risk compared with insulin or sulfonylurea (SU) patients (HR=0.85,
95%CI=0.76-0.95). Case-control studies further support this finding,
showing long-term metformin use is associated with reduced depression
risk (OR=0.82, 95%CI=0.71-0.94). The mechanism may be related
to metformin’ s anti-inflammatory, anti-apoptotic, and antioxidant
properties, as well as its neuromodulatory effects on neurotrophic factors
and axonal regeneration pathways related to depression. Recent animal
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studies found metformin can restore brain monoamine neurotransmitter
5-HT synthesis and metabolism by regulating gut microbiota [82]. Given
its good safety profile and potential cardiovascular protective effects,
this consensus recommends metformin as first-line treatment for T2DM
patients with comorbid depression.

(2) Thiazolidinediones: Recent studies suggest thiazolidinediones may im-
prove depressive symptoms through anti-inflammatory mechanisms. Meta-
analysis indicates pioglitazone can relieve depressive symptoms, possibly
by reducing pro-inflammatory factors (IL-6, TNF-«/) rather than through
glucose or insulin resistance improvement [83]. Animal experiments show
pioglitazone can inhibit microglial activation and reduce hippocampal
inflammation, exerting neuroprotective effects. However, pioglitazone-
induced weight gain (average 2-4 kg) may offset psychological benefits,
and risks of edema and heart failure limit its widespread use in patients
with comorbid depression [79]. It is recommended only for diabetic pa-
tients with comorbid depression who have significant insulin resistance
and no cardiovascular risk factors.

(3) Insulin and sulfonylureas: Previous studies suggest insulin and sulfony-
lurea use is associated with increased depression risk, possibly related to
hypoglycemia and increased treatment complexity worsening mood fluctu-
ations [81][84]. Depressed patients are more likely to discontinue antidia-
betic medications, especially among young patients (<45 years) and those
using non-metformin antidiabetic drugs (including multiple drug thera-
pies combined with insulin) [85]. The GRADE study randomized T2DM
patients with inadequate glycemic control on metformin monotherapy to
four groups: basal insulin (glargine), sulfonylurea (glimepiride), dipeptidyl
peptidase-4 (DPP-4) inhibitor (sitagliptin), and glucagon-like peptide-1
(GLP-1) receptor agonist (liraglutide), comparing the efficacy and safety
of these four different mechanisms. Recent sub-study results on emotional
distress [80] showed that during one-year follow-up, all treatments reduced
depression symptom scores and diabetes distress, with glargine showing
better improvement in diabetes distress than glimepiride and sitagliptin.
These results suggest there should be no “psychological insulin resistance,”
and insulin should be actively initiated when clinically indicated.

(4) GLP-1 receptor agonists (GLP-1RAs): In recent years, the poten-
tial antidepressant effects of GLP-1RAs have attracted attention. Studies
show GLP-1RAs exhibit antidepressant effects by regulating neurotrans-
mitters, promoting hippocampal neurogenesis, reducing systemic inflam-
mation, and improving synaptic function. A meta-analysis including five
RCTs and one prospective cohort study showed that adult depression scale
scores were significantly reduced in patients receiving GLP-1RA treatment
(exenatide or liraglutide), supporting the beneficial effect of GLP-1RAs on
depressive symptoms [86]. A simulated target trial based on U.S. Medi-
care data showed that for T2DM patients $ $66 years, GLP-1RAs reduced
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depression risk compared with DPP-4 inhibitors, but showed no signifi-
cant difference versus sodium-glucose cotransporter 2 (SGLT2) inhibitors.
The study suggests GLP-1RAs may be preferred over DPP-4 inhibitors
in elderly patients at risk for depression, but individual treatment goals
including weight and cardiovascular protection should be considered com-
prehensively [87].

(5) SGLT2 inhibitors: In addition to glucose-lowering and improving
cardiometabolic indicators (such as weight, blood pressure), SGLT2 in-
hibitors may relieve depressive symptoms by inhibiting brain monoamine
oxidase activity and improving mitochondrial function. A nationwide
population-based cohort study from Denmark analyzed the association be-
tween T2DM, specific antidiabetic drugs, and depression [81]. The study
showed that T2DM patients had increased depression risk; compared
with T2DM patients treated with lifestyle intervention alone, those using
insulin, sulfonylureas, and high-dose metformin (>2 g/d) had increased
depression risk, while those using low-dose metformin ($ $2 g/d), DPP-4
inhibitors, GLP-1RAs, and SGLT2 inhibitors had reduced depression
risk, with SGLT2 inhibitor users having the lowest depression risk, even
lower than non-diabetic individuals. A T2DM patient cohort propensity
score-matched study [88] found that compared with DPP-4 inhibitor
use, SGLT2 inhibitors significantly reduced new-onset depression risk
(HR=0.52, 95%CI=0.35-0.77).

(6) DPP-4 inhibitors: Although DPP-4 inhibitors lack direct evidence for
depression improvement and clinical research evidence, their low hypo-
glycemia risk, high convenience, and good adherence make them suitable
for glycemic management in elderly diabetic patients with mild depression
[79].

[Expert Consensus 9] Individualized glycemic treatment is emphasized for
patients with diabetes comorbid with depression. Metformin is recommended as
first-line antidiabetic medication, while drugs that significantly increase weight
or hypoglycemia risk should be used with caution.

6.3 Psychotherapy

Psychotherapy can be categorized by treatment method and medium into indi-
vidual therapy, group therapy, offline psychotherapy, and online psychotherapy
based on internet, email, or telephone. Research suggests that almost all psy-
chotherapy methods help improve emotional states in patients with diabetes co-
morbid with depression, but not all can reduce blood glucose levels [89]. Online
psychotherapy is convenient and economical [90], effectively reducing depressive
symptoms but showing no significant efficacy in glycemic control [91-92]. Psy-
chotherapy methods include cognitive behavioral therapy (CBT), mindfulness,
interpersonal therapy (IPT), psychoeducation, and motivational interviewing,
among which suitable methods can be selected based on patient characteristics.
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(1) Cognitive Behavioral Therapy (CBT): This is the most extensively
studied treatment method with robust clinical evidence, proven to effec-
tively relieve depressive and anxiety symptoms and improve cognitive func-
tion [60]. Its core is correcting cognition and changing behavior. For pa-
tients with diabetes comorbid with depression who have incorrect under-
standing of their disease, economic pressure from long-term medical costs,
and functional impairment leading to irrational beliefs and negative emo-
tions, CBT can help them readjust cognitive patterns about reality, change
negative thinking, reduce negative emotions and behaviors, and enhance
confidence. Studies show that CBT can effectively reduce patients’ depres-
sive and anxiety emotions, lower fasting blood glucose, and improve treat-
ment adherence and quality of life [93-95]. CBT combined with lifestyle
intervention has sustained effects on improving depressive/anxiety emo-
tions and HbAlc levels, and can improve patients’ self-care behavior and
medication adherence [75]. Internet-based CBT (i-CBT) via telephone
and email is also an optional convenient treatment method that can re-
lieve depressive and anxiety emotions, but has no obvious effect on blood
glucose regulation, with its adherence and long-term efficacy requiring
further research [90].

(2) Mindfulness therapy: Aims to focus attention on the present moment,
experiencing psychological or physical symptoms in a purposeful, non-
judgmental way, ultimately reducing distress. Mindfulness-based therapy
can reduce depressive and anxiety emotions in diabetic patients [96]. How-
ever, CBT based on mindfulness shows no obvious advantage over CBT
alone in treating depressive emotions and blood glucose in diabetic pa-
tients [97].

(3) Interpersonal Therapy (IPT): Aims to relieve symptoms by improv-
ing interpersonal problems related to symptoms. The American Diabetes
Association’ s position statement on psychosocial care in diabetes suggests
that for depression treatment in diabetic patients, referral to therapists
with CBT, IPT, or other evidence-based treatment experience is recom-
mended, in collaborative care with the patient’ s diabetes treatment team
[63]. Small-sample clinical studies show IPT has comparable effects to the
antidepressant sertraline in improving emotions in patients with diabetes
comorbid with depression, but has no obvious effect on blood glucose [98].

(4) Psychoeducation: Mainly includes depression symptom recognition, di-
abetes treatment, the relationship between diabetes and depression, and
self-management content, which can reduce depressive and anxiety emo-
tions, improve self-efficacy, and enhance self-care ability and quality of life
in mild patients [99-100].

(5) Other psychotherapies such as motivational interviewing, positive psy-
chotherapy, and behavioral activation techniques can improve emotional
states in diabetic patients [101-103], but their clinical efficacy in patients
with diabetes comorbid with depression has not been fully studied.
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[Expert Consensus 10] Psychotherapy is the first choice for non-
pharmacological treatment of diabetes comorbid with depression, with
CBT having the most robust evidence. Mindfulness therapy, IPT, and psy-
choeducation also have certain therapeutic effects. Lifestyle intervention can
be combined with psychotherapy, requiring individualized treatment selection.

6.4 Physical Therapy

Modified electroconvulsive therapy, transcranial direct current stimulation, and
repetitive transcranial magnetic stimulation (rTMS) are common treatment
methods for depressive disorders. rTMS is proven to have definite efficacy for
depression and can improve cognitive function [60]. However, no studies have
reported r'TMS treatment for diabetes comorbid with depression, so it is not
recommended.

6.5 Antidepressant Medication Treatment

6.5.1 Principles of Medication Use Antidepressants should be started at
small doses and gradually increased, using the lowest effective dose to minimize
adverse reactions. Medications generally take effect in about two weeks, with
efficacy rates showing a linear relationship with time. If treatment remains
ineffective after 6-8 weeks at adequate doses, medication change should be con-
sidered, either to another drug of the same class or to a different mechanism.
If still ineffective, referral to psychiatry is recommended. When treatment con-
tinues for more than three months, medication duration and discontinuation
timing should be determined based on disease condition.

6.5.2 Antidepressant Selection for Diabetes Comorbid with Depres-
sion This consensus follows a methodological framework for evidence grading
and recommendation formation: referring to the WHO Guidelines Development
Handbook and AGREE Collaboration principles, combined with Chinese clin-
ical practice, using the 2009-updated AGREE II tool as the methodological
quality evaluation standard. Specific evidence level and recommendation grad-
ing standards [49] are shown in Table 6 . This consensus reviewed literature
from 1995-2024 in CNKI and PubMed on antidepressant use in diabetic pa-
tients, providing recommendations based on evidence levels.

Multiple antidepressant options are available for patients with diabetes comor-
bid with depression, with different classes described below:

(1) Selective Serotonin Reuptake Inhibitors (SSRIs): Representative
drugs include escitalopram, fluoxetine, sertraline, paroxetine, and fluvox-
amine. They are generally well-tolerated and safe. Studies show SSRIs
benefit glycemic control in patients with diabetes comorbid with depres-
sion, can reduce HbAlc [98,104-105], and may help reduce weight and
improve insulin resistance through metabolic improvement [106-109]. Spe-
cific drug RCTs show: citalopram and fluoxetine improve depressive sever-
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ity while reducing fasting blood glucose and HbAlc in T2DM patients
[110]; sertraline reduces HbAlc levels [111]; short-term paroxetine reduces
depression severity and helps better control HbAlc and improve quality
of life [112]; evidence for fluvoxamine in diabetes comorbid with depres-
sion is insufficient, but case reports show increased fasting blood glucose
after 5 days of treatment, returning to normal after discontinuation [113].
Notably, among SSRIs, escitalopram and sertraline have weak inhibitory
effects on cytochrome P450 (CYP) isoenzymes 3A4 and 2D6 with low
drug interaction risk; while fluoxetine, paroxetine, and fluvoxamine inhibit
CYP isoenzyme complexes, thus requiring dose adjustment of antidiabetic
drugs metabolized by CYP enzymes, especially insulin.

(2) Serotonin-Norepinephrine Reuptake Inhibitors (SNRIs): Dulox-
etine and venlafaxine improve depressive severity in patients with dia-
betes comorbid with depression, with venlafaxine being more effective than
citalopram in improving HbAlc [114]. Duloxetine is approved as first-line
treatment for diabetic peripheral neuropathic pain, with some guidelines
recommending venlafaxine as second-line [115-116]. Milnacipran also re-
duces HbAlc and fasting blood glucose after 6 months of treatment [117].
Although theoretically norepinephrine reuptake inhibitors may disrupt glu-
cose homeostasis, current research generally supports their use in treating
depression in diabetic patients [118].

(3) Noradrenergic and Specific Serotonergic Antidepressants
(NaSSA): Mirtazapine may cause weight gain [119], but studies show it
doesn’ t affect fasting insulin levels or HbAlc [120-122]. Some studies
show reduced HbAlc after 6 months of mirtazapine treatment, but with
small sample sizes [123]. To date, no studies have confirmed the long-term
effects of mirtazapine on glucose metabolism.

(4) Triazolopyridine antidepressants: Trazodone reduces HbAlc in pa-
tients with diabetes comorbid with depression, with more obvious glucose-
lowering effects than citalopram [114].

(5) Norepinephrine-Dopamine Reuptake Inhibitors (NDRI): Bupro-
pion reduces depressive severity and HbAlc after 34 weeks of treatment
[124], but lacks large-sample RCT confirmation.

(6) Melatonergic antidepressants: Agomelatine can be used in patients
with diabetes comorbid with depression to improve depressive severity.
Studies show that in patients aged 27-49, HbAlc and BMI were not sig-
nificantly different between agomelatine and paroxetine/fluoxetine groups,
but in patients aged 50-70, agomelatine significantly reduced HbAlc and
BMI [125].

(7) Tricyclic Antidepressants (TCAs): These typically have obvious ad-
verse reactions that are poorly tolerated by diabetic patients, such as in-
creased appetite, weight gain, elevated blood glucose, worsening diabetes,
and increased carbohydrate craving, thus are not recommended [106].
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(8) Monoamine Oxidase Inhibitors (MAOIs): These also have obvious
adverse reactions, with risks of hypoglycemia episodes and weight gain,
and are irreversible, thus are not recommended [126].

For the new specific serotonergic antidepressant vortioxetine, there is insuffi-
cient research in diabetes comorbid with depression, and it is not currently
recommended.

Depressed patients have higher risk of developing T2DM, making it challeng-
ing to distinguish whether poor glycemic control results from metabolic effects
of depression or effects of antidepressants on blood glucose [127-129]. Antide-
pressant dose and duration are additional considerations. Studies show that
populations receiving medium-to-high dose antidepressant treatment have in-
creased diabetes risk, and patients taking antidepressants for >2 years have
significantly increased diabetes risk [127,129-130]. Therefore, antidepressant-
induced diabetes risk may not be mechanism-specific but more related to indi-
vidual susceptibility [131].

Antipsychotic medications can be effective augmentation strategies for treating
severe depression. Large-scale meta-analysis evidence shows these drugs are
associated with significantly increased T2DM risk, with substantial differences
among medications. Olanzapine and clozapine have the highest risks, while
cariprazine and haloperidol also show significantly elevated risks. These drugs
not only cause weight gain but also worsen glycemic control in diabetic patients.
In contrast, aripiprazole has the lowest diabetes risk [132-134].

[Expert Consensus 11] For diabetes comorbid with depression, SSRIs and
SNRIs are recommended; duloxetine has both antidepressant and diabetic pe-
ripheral neuropathic pain relief effects. Caution is needed for CYP450 enzyme-
mediated drug interactions when combined with antidiabetic drugs. If antipsy-
chotic combination is needed, aripiprazole is preferred to minimize adverse ef-
fects on glucose metabolism and weight. TCAs and MAOIs should be avoided.

6.6 Traditional Chinese Medicine Treatment

Traditional Chinese medicine (TCM) is a commonly used treatment for dia-
betes comorbid with depression. Syndrome differentiation and treatment is
the basic guiding principle. After clear diagnosis, interventions including Chi-
nese herbs, patent medicines, acupuncture, and exercise therapy can be selected.
This consensus refers to the Expert Consensus on Integrated Traditional Chinese
and Western Medicine Diagnosis and Treatment of Depression [137], Guidelines
for Integrated Prevention and Treatment of Adolescent Depressive Disorders
with Traditional Chinese and Western Medicine [138], Guidelines for Integrated
Disease-Syndrome Diagnosis and Treatment of Type 2 Diabetes [139], and Clini-
cal Terminology of Traditional Chinese Medicine: Part 2 - Syndromes (Standard
No.: GB/T 16751.2-2021) to develop TCM syndrome differentiation for diabetes
comorbid with depression.
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6.6.1 TCM Syndrome Differentiation

(1)

Liver Depression and Spleen Deficiency Syndrome: Clinical man-
ifestations: low mood, sentimentality, fatigue, rib-side pain, abdominal
bloating, poor appetite, loose stools. Tongue and pulse: pale and swollen
tongue, white or greasy coating, wiry and slow pulse.

Phlegm-Qi Stagnation Syndrome: Clinical manifestations: low mood,
foreign body sensation in throat that cannot be swallowed or coughed out,
chest and rib-side fullness, obesity, oily complexion, heavy body, fatigue,
sticky mouth, excessive phlegm. Tongue and pulse: pale red tongue, white
greasy coating, wiry and slippery pulse.

Damp-Heat Accumulation Syndrome: Clinical manifestations: rest-
lessness, low mood, inability to sit still, irritability, dizziness, headache,
fever not pronounced, thirst without desire to drink much, obesity, sticky
and unsmooth stools, short and yellow urine. Tongue and pulse: red
tongue, yellow greasy coating, slippery and rapid pulse.

Heart-Spleen Deficiency Syndrome: Clinical manifestations: low
mood, overthinking, palpitations, forgetfulness, poor sleep with many
dreams, shortness of breath, timidity, sallow complexion, poor appetite,
weight loss, abdominal bloating, loose stools. Tongue and pulse: pale
tongue, white coating, thin and weak pulse.

Qi-Yin Deficiency Syndrome: Clinical manifestations: low mood, fa-
tigue, shortness of breath, reluctance to speak, dry mouth and throat,
thirst with desire to drink, afternoon malar flush, scanty urine, dry stools.
Tongue and pulse: thin tongue body, scanty and dry coating, weak and
rapid pulse.

Liver-Kidney Yin Deficiency Syndrome: Clinical manifestations:
low mood, irritability, dizziness, tinnitus, dry mouth worse at night,
five-center heat, low fever with malar flush, rib-side pain, lumbar and
knee weakness, dry skin, night blindness, frequent and turbid urine like
paste. Tongue and pulse: red tongue with scanty coating, thin and rapid
pulse.

Yin-Yang Deficiency Syndrome: Clinical manifestations: low mood,
fatigue, cold limbs, lower limb edema or even generalized edema, fre-
quent urination with increased nocturia, turbid urine like fat paste or
even drinking one and urinating one, palpitations, sore waist, five-center
heat, dry mouth and throat, withered ear helix, dark complexion, impo-
tence. Tongue and pulse: pale tongue with scanty fluid, weak and rapid
pulse.

6.6.2 Chinese Herbal Medicine Treatment Clinical medication selection
follows syndrome differentiation principles: Liver Depression and Spleen Defi-
ciency Syndrome can use Xiao Yao San; Phlegm-Qi Stagnation Syndrome can
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use Ban Xia Hou Po Tang combined with Wu Ling San; Damp-Heat Accumu-
lation Syndrome can use Huang Lian Wen Dan Tang combined with San Ren
Tang; Heart-Spleen Deficiency Syndrome can use Gui Pi Tang; Qi-Yin Defi-
ciency Syndrome can use Yi Guan Jian combined with Yu Ye Tang/Yu Quan
Wan; Liver-Kidney Yin Deficiency Syndrome can use Zi Shui Qing Gan Yin or
Qi Ju Di Huang Wan; Yin-Yang Deficiency Syndrome can use Jin Gui Shen Qi
Wan.

Chinese herbal medicine combined with Western medicine based on syndrome
differentiation has proven superior to Western medicine alone in improving

HbAlc, TCM syndrome scores, SDS, and HAMD scores [140].

6.6.3 Patent Chinese Medicine Treatment Patent medicines also follow
syndrome differentiation principles: Liver Depression and Spleen Deficiency Syn-
drome can use Shu Gan Jie Yu Capsule or Xiao Yao Wan; Heart-Spleen Defi-
ciency Syndrome can use Gui Pi Wan; Qi-Yin Deficiency Syndrome can use Jia
Wei Xiao Yao Wan combined with Tian Qi Jiang Tang Capsule/Yu Quan Wan;
Liver-Kidney Yin Deficiency Syndrome can use Qi Ju Di Huang Oral Liquid;
Yin-Yang Deficiency Syndrome can use Jin Gui Shen Qi Wan, etc.

6.6.4 TCM Non-pharmacological Therapies TCM non-pharmacological
therapies including acupuncture, massage, cupping, and Baduanjin exercise are
also widely used clinically for diabetes comorbid with depression. Acupuncture
therapy has been proven to improve fasting blood glucose, 2-hour postprandial
blood glucose, HbAlc, HAMD scores, and SDS scores, with efficacy superior to
conventional drugs [141]. Back cupping combined with massage rubbing method
shows equivalent effects to fluoxetine hydrochloride in improving HAMD and
SDS scores [142]. Baduanjin exercise can relieve anxiety and depression in pa-
tients with diabetes comorbid with emotional disorders (including depression)
and reduce HbAlc levels [143]. Small-sample studies also show that auricu-
lar acupuncture combined with Chinese herbs can improve HAMD scores and
fasting and 2-hour postprandial blood glucose levels, with efficacy superior to
fluoxetine [144]; traditional music therapy can improve HAMD and SDS scores,
with efficacy superior to psychological intervention [145].

[Expert Consensus 12] Chinese herbs, acupuncture, and other TCM therapies
are recommended as interventions for diabetes comorbid with depression. For
mild to moderate patients, TCM therapy can be used alone; for severe patients,
integrated Chinese and Western medicine can be adopted.

7. Patient-centered Collaborative Management

Diabetes comorbid with depression requires patient-centered, close collaboration
among clinical departments, forming a stepped, multidisciplinary collaborative
model based on risk assessment. Endocrinologists in primary care need to recog-
nize diabetes distress, be alert to characteristic clues of depression, understand
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diagnostic criteria for depression, skillfully use screening assessment tools, mas-
ter good communication skills, apply diabetes self-management education and
psychoeducation, and provide consultation and referral when necessary. Men-
tal health professionals have professional advantages in managing depression,
including disease recognition, doctor-patient relationship, guidance on psycho-
logical intervention and medication treatment. After risk assessment grading
based on healthcare resource consumption, functional impairment degree, and
doctor-patient relationship, appropriate stepped diagnosis and treatment should
be implemented: patients with diabetes distress receive psychoeducation guid-
ance based on different dimensional problems; mild depression patients are regu-
larly followed up by endocrinologists; moderate depression patients are managed
by endocrinologists with psychiatric consultation for psychological and/or phar-
macological treatment, with functional improvement, symptoms, and treatment
effects evaluated according to treatment plans; severe depression patients are
transferred to psychiatry for further treatment while receiving regular diabetes
management follow-up in endocrinology. Specific implementation of the multi-
disciplinary collaborative model still requires exploration.

[Expert Consensus 13] Diabetes comorbid with depression should implement
patient-centered, stepped diagnosis and treatment based on risk assessment and
symptom grading, leveraging multidisciplinary advantages to provide integrated
psychosomatic services to maximize functional improvement and quality of life.

8. Follow-up Management

Diabetes comorbid with depression has high incidence and recurrence rates, is
a chronic disease requiring long-term follow-up and management. Referencing
previous guidelines, expert consensus, and literature, follow-up and management
content should include the following aspects [54,63,146]:

8.1 Lifestyle Management

Lifestyle management for patients with diabetes comorbid with depression
should include diabetes diet, medication, and self-monitoring of blood glucose
management, as well as depression lifestyle management including health
behavior promotion, exercise, good sleep hygiene, reduced coffee consumption,
and reduced tobacco, alcohol, and other harmful substance exposure.

8.2 Treatment Adherence Management

Both diabetes and depression are chronic diseases requiring good treatment ad-
herence. The initial two weeks of depression treatment are crucial; some patients
need to adapt to early adverse reactions of antidepressants. Patients and fami-
lies should be informed in advance that reactions are temporary and medication
should be continued if tolerable to enhance patient confidence. Symptomatic
drugs can be used short-term to relieve and prevent possible adverse reactions.
If treatment reactions are severe, obvious, and intolerable, patients should be
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informed to seek medical help promptly. For patients who have achieved treat-
ment response, they should be informed that medication needs to be adequate
and of sufficient duration, and they should not reduce or discontinue medica-
tion without authorization. Only standardized and reasonable treatment can
effectively prevent relapse and recurrence.

8.3 Safety Risk Management

Patients with diabetes and comorbid depression often have other chronic dis-
ease comorbidities and take multiple medications simultaneously. In addition
to paying attention to drug toxicology and metabolic characteristics in treat-
ment selection, patients’ weight, blood routine, liver and kidney function, elec-
trolytes, thyroid function, electrocardiogram, and echocardiogram should be
regularly monitored to observe for medication-related abnormalities, allowing
timely treatment adjustments to avoid risks.

8.4 Caregiver Education Management

Family members and caregivers should be educated that depression is a disease
that can be effectively treated with standardized treatment. When possible,
regular health education for patients and caregivers should be conducted on
how to observe disease conditions and assess suicide risk at home.

8.5 Patient Healthcare Accessibility Management

Specialized clinics for diabetes comorbid with depression and online consultation
channels should be established to facilitate patient access to care.

[Expert Consensus 14] Diabetes comorbid with depression requires long-term
comprehensive follow-up, standardized lifestyle and medication use, strength-
ened risk monitoring, coordinated caregiver involvement, and optimized health-
care services to improve prognosis.
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