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Depression is a common disease that seriously endangers the physical and mental
health of human beings, and it often coexists with other metabolic disorders such
as diabetes and cancer. There have been endless reports on the mechanism,
prevention, and cure of comorbidity because of its high incidence and poor prognosis
and the increased burden on the family and society. There may be a specific
comorbid basis and causal relationship between depression and metabolic diseases.
Depression in patients with metabolic disorders can be effectively alleviated through
psychotherapy and medication. The timely and effective treatment of depression can
significantly improve the quality of life of patients with metabolic disorders, reduce their
psychological burden, and promote the effective treatment of metabolic diseases. This
study reorganized the research progress on the management of metabolic disorder
comorbidity with depression.
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INTRODUCTION

Depression is a mood disorder that is clinically characterized by a significant and persistent feeling
of sadness and loss of interest or pleasure, which leads to impaired social interaction, such as
decreased communication, the diminished ability of cooperation, and black mood (Kupferberg
et al., 2016). It has a high rate of suicide and disability (Li et al., 2017). More than 450 million
people worldwide suffer from mental or behavioral disorders, and nearly 1 million commit suicide
each year (Chisholm, 2015).

Metabolic disorders are metabolic syndromes that integrate physiological, biochemical, and
clinical factors mainly manifested as insulin resistance, hyperglycemia, visceral fat accumulation,
dyslipidemia, endothelial dysfunction, elevated blood pressure, etc. For the past few years, it
has been found that the rate of metabolic diseases comorbidity with depression has increased
significantly, and the prevalence of severe depression in patients with hypertension and myocardial
infarction is 29 and 22%, respectively (Chisholm, 2015). Patients with depression have a 41%
increased risk of diabetes and a 32% increased risk of type 2 diabetes (Yu et al., 2015), and their
complex diseases can increase the prevalence and mortality of cardiovascular disease, diabetes,
fatty liver disease (Saklayen, 2018). Recent studies have shown that diabetics have a higher risk
of depression, epidemiological studies show that about 30% of diabetic patients have depressive
symptoms, of which 10% are severely depressive (Bot et al., 2012). Also, depression was speculated
to aggravate the abnormal metabolism in patients with a metabolic disorder, increasing the risks of
cardiovascular complications (Katon et al., 2004; Zhang et al., 2005).
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However, at present, the specific mechanism for the
occurrence and development of metabolic disease comorbidity
with depression is still unclear. It mainly focuses on the
hypothalamic-pituitary-adrenal (HPA) axis, oxidative stress,
immune system, glycolipid metabolism disorder, vascular
endothelial function, and other aspects, which leads to the two
kinds of diseases a certain extent mutually cause and effect (Dean
and Keshavan, 2017). Professor Tao insisted that depression is
a metabolic disorder with clinical characteristics of high uric
acid, high homocysteine, high histamine, low serotonin, low
dopamine, and low norepinephrine. The imbalance of the above
substances leads to the damage of brain tissue and nerve cells,
which leads to a series of mental and psychological symptoms,
such as significant and lasting depression, reduced interest,
decreased or slow speech behavior, gastrointestinal disorders,
food allergies, sensitive and paranoid, the pursuit of pathological
perfection. Long-term gastrointestinal dysfunction (intestinal
micro ecological imbalance, intestinal mucosa damage, and
intestinal immune function decline) prone to cause food allergy,
further aggravate the decline of digestion and absorption
function, the lack of nutrients, and in turn aggravate metabolic
abnormalities. Inflammatory mediators produced by allergies
enter the brain through the blood and induce the inflammatory
response of brain nerve cells, aggravating mental symptoms. Also,
mood disorders can directly cause immune dysfunction. Lack
of diet control, poor treatment compliance, poor glucose/blood
lipid/blood pressure control may contribute to an increased
incidence of metabolic diseases in patients with depression (Tao
and Li, 2015). The comorbidities of metabolic diseases with
depression lead to poorer clinical outcomes. The possibility of
patients with metabolic disorders comorbidity with depression
is twice higher than the healthy people. For the existence of
another disease, leading to two kinds of disease prognosis getting
worse, including the severity of the disease, treatment resistance
and case fatality rate increases, the cost of treatment increased
obviously, the quality of life and self-management ability, even
shortening life expectancy (Snoek et al., 2015).

The WHO classifies metabolic disorders as a
noncommunicable chronic disease related to lifestyle and
emphasizes the important role of psychological stress in its
occurrence and development. Patients with depression usually
fail to follow diet and weight-loss recommendations and are
prone to obesity, which is a strong risk factor for metabolic
diseases (Jura and Kozak, 2016). Therefore, whether behavioral
changes and interventions for depression can provide benefits
for the prevention of metabolic disorders is worthy of further
study. This review reorganized the research progress on the
management of metabolic disorder comorbidity with depression.

METHODS

All articles published before December 2020 in PubMed, Web of
Science, EMBASE, Ovid, and Cochrane Library databases were
searched using the terms “depression,” “metabolic disorders,”
“metabolic syndrome,” and “metabolic disease.” No language
restrictions were applied during the search. We also searched

for relevant clinical guidelines and a list of references for
related articles. Two independent researchers searched and made
decisions on inclusion and exclusion criteria. When the two
researchers have different opinions on the eligibility of a study for
inclusion and a consensus was not reached, the senior research
made the final decision after a group discussion.

Inclusion criteria were depression comorbid metabolic
diseases (including but not limited to diabetes, hypertension,
and hyperlipidemia), clinical studies, and literature published
in English. A total of 28 literature were finally included in this
study. All the keywords in the included literature were extracted,
including comorbidities risk factors, comorbidities diagnostic
criteria, comorbidities incidence, intervention/treatment,
efficacy, and drug selection.

RISK FACTORS OF METABOLIC
DISORDER COMORBIDITY WITH
DEPRESSION

There are several complicated risk factors related to metabolic
disorder comorbidity with depression, which is summarized as
follow:

1. Demographic and behavioral factors such as age, gender,
course of the disease, family history, and ethnic factors,
all may be susceptible factors to metabolic disorders
comorbidity with depression (Jura and Kozak, 2016;
Braizat et al., 2018; Romero-Ibarguengoitia et al., 2018).
In most studies, women had higher rates of depression
than men (Acciai and Hardy, 2017). Among numerous
sociodemographic variables, the age and disease course
effect has been confirmed in several studies. The prevalence
of metabolic syndrome increases with the duration of
the disease and the age of patients (Jiang et al., 2018).
About 30% of patients with diabetes have a family history
of depression; only 3% had a family history of diabetes
patients without depression (Tu et al., 2017).

Lifestyle: The increasing occurrence risk of metabolic
disorders is associated with the lifestyle of patients with
depression, smoking, alcohol dependence, unhealthy diet, etc.
(Bly et al., 2014; Fluharty et al., 2017). All these habits also affect
diseases themselves, in return, including negative symptoms and
stress susceptibility. Among them, smoking is an independent
risk factor for metabolic syndrome, cardiovascular disease, and
type 2 diabetes (Maddatu et al., 2017; Nascimento et al., 2019).
Compared with nonsmokers with depression, smokers had an
increased risk of cardiovascular events in 10 years (Whooley and
Wong, 2013). Also, sleep problems are common in patients with
depression. About 30∼40% of depression patients have insomnia;
nearly 80% of patients experience insomnia symptoms such as
difficulty falling asleep and sleeping disturbance (Gebara et al.,
2018). All these symptoms are significantly correlated with the
occurrence of metabolic syndrome (Lin et al., 2016).

Drug factors: Antidepressants may interfere with serotonin
(5-HT), the neurotransmitter that controls anxiety and mood
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can control appetite. These changes may increase the hunger
of patients for high carbohydrates. When people are depressed,
their desire will be affected. Some people would be more likely
to be hungry, while others lose their appetite. These may
make some people restore appetite after administration with an
antidepressant, which affects their weight. Especially tricyclic
anti-depressive agents (TCAs) can work on 5-HT, NE receptors,
leading to increased appetite increasing and weight gain. Its
direct effect on the insulin secretion of pancreatic beta cells
and glucose metabolism (Deuschle, 2013) also increased the
risk of metabolic syndrome in patients with depression (van
Reedt Dortland et al., 2010) and accelerating the occurrence of
cardiovascular disease (Serodio et al., 2014).

1. Circumstance: Under the shadow of the COVID-19
epidemics, older people and people with preexisting
medical conditions (such as diabetes, heart disease, and
asthma) appear to be more vulnerable to becoming
severely ill with the COVID-19 virus. When COVID-19
infects people with metabolic disorders such as diabetes,
treatment is more difficult because of fluctuations in
blood sugar levels and potential diabetic complications.
Meanwhile, COVID-19 is highly infectious, widely spread,
and rapidly developing, posing a more significant threat
to the physical and mental health of the public.
Studies have shown that public health emergencies may
cause psychological problems such as nervousness and
depression in public (Shader, 2020). Therefore, changes
in the environment increase the possibility of comorbid
depression in patients with metabolic syndrome, and
attention to the psychological state and health of older
adults and people with primary diseases should not be
ignored.

DIAGNOSIS OF METABOLIC DISORDERS
COMORBIDITY WITH DEPRESSION

Metabolic syndrome requires early diagnosis, early intervention,
comprehensive evaluation, and improved prognosis. Depression
comorbid was speculated to aggravate the abnormal metabolism
in patients with a metabolic disorder, increasing the risks
of cardiovascular complications (Katon et al., 2004; Zhang
et al., 2005). Clinical practice showed that the combined use
of antidepressants could improve the condition in patients
with metabolic disorders comorbidity with depression (Snoek
et al., 2015). Accordingly, early diagnosis and intervention of
depression comorbidity are critical to the success of metabolic
syndrome management. However, due to the complexity of its
etiology, the early diagnosis of depression in clinical practice is
difficult (Smith, 2014).

At present, ICD-10 and DSM-IV are internationally accepted
as classification systems for depression, while ICD-10 is the most
commonly used in China. The diagnosis of a depressive episode
by ICD-10 requires to have at least two core symptoms and two
or more additional symptoms. Core symptoms are: black mood,
lack of pleasure, and lack of energy; other symptoms are: reduced

ability to focus and take the initiative, decreased self-evaluation
and confidence, guilt and low self-worth, feeling the future is
bleak, idea or behavior of self-injury or suicide, sleep disorders,
and loss of appetite. If the symptoms continue for at least 2
weeks and do not occur secondary to alcohol or drug abuse,
drug treatment, internal diseases, or bereavement reaction that
can cause main daily activities or social, professional function
damage, etc., should be given more attention.

Due to the complexity of the pathogenesis of the disease
and the misunderstanding of the public, the clinical diagnosis
rate of depression is low. Although screening tools can be used
to identify patients with depression effectively, the diagnosis
rate of depression among people with diabetes is still soft,
and a considerable amount of depression remains undiagnosed.
In patients with type 1 or type 2 adult diabetes, 1/4∼1/3
of the patients have obvious depressive symptoms but only
10∼15% have been diagnosed (Bădescu et al., 2016). As a
doctor, when faced with poor glycemic and lipid control, poor
treatment compliance, complaints of pain and other physical
ailments frequently, and the poor doctor-patient relationship of
metabolic disorders patients, the possibility of depression should
be highly suspected.

Attention should be paid to the distinction between metabolic
syndrome complicated with depression and psychological
distress of metabolic disorders related. Professor Snoek
conducted a study (Hackett et al., 2016) to distinguish
patients with diabetes and concurrent depression from
diabetic psychological distress. They found that depression
was more complex, defined as a distinct symptom of a particular
severity and duration. Depression in patients with diabetes
or psychological distress caused by a chronic, self-managed
illness may not be limited to such relationships. Psychological
distress is the emotional response of an individual to disorders,
disease management, and disease complications. Although these
two psychological states exist overlap, they are not precisely
synonymous. Researchers pointed out that poor treatment
adherence is associated with blood glucose management
outcomes, but it seems not from the same underlying cause
(Golden, 2007). Routine screening for the correlation between
depression and metabolic disorders, appropriate treatment, and
enhanced follow-up makes significant sense for improving the
quality of life of patients with metabolic syndrome and reducing
medical costs (Joseph and Golden, 2017).

THERAPY MANAGEMENT OF
METABOLIC DISORDERS
COMORBIDITY WITH DEPRESSION

Patients with metabolic disease combined with depression should
be monitored for the progress of metabolic symptoms and risk
factors in the long-term, including blood glucose, blood lipid,
diet and movement, smoking, and drug compliance. Because
most metabolic disorders comorbidity with depression are a
psychological burden caused by disease, the antidepressant
treatment of comorbidities with metabolic disorders has
an excellent effect (Fernandes et al., 2017). Diabetes is a
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metabolic disease that requires the most psychological and
behavioral management. The American diabetes association
recommends routine screening for depression in patients
with diabetes, especially those with poor compliance. The
treatment of metabolic syndromes complicated with depression
mainly includes self-management, medication therapy, and
psychological intervention.

Self-Management and Nondrug
Treatments of Comorbid Metabolic
Disorders With Depression
Treatment based on the evaluation, increasing the awareness
of patients about antidepression and prevention of metabolic
disorders, have also been proved more feasible and effective
than conventional medicine. It is recommended to evaluate
and regularly monitor metabolic indicators and the degree
of depressive symptoms, including body mass index (BMI),
waistline, blood pressure, fasting glucose, lipid metabolism, and
the score of HAMD, at the first visit or before antidepressant
treatment (Hasnain et al., 2012). According to the evaluation of
their metabolic risk and depression degree, patients were divided
into high-risk of depression (diagnosed with metabolic disorders
and depression tendency), high-risk of metabolic disease (long-
term antidepressant therapy with metabolic disorder tendency),
and comorbidity.

Patients with a high risk of depression should receive
psychological education according to their psychological
assessment status. Their metabolic indicators and psychological
level should be monitored regularly. Once people with a high
risk of depression have a continuously depressed and worsening
mood during monitoring, or with a significantly increasing score
of HAMD, approached or reached the critical standards, further
and targeted intervention plans should be taken, combined
with groups and individual intervention methods (Freitas et al.,
2018). The intervention methods can obtain better effects,
including nutrition education, cognitive behavioral therapy
(CBT), cognitive therapy, interpersonal therapy, acceptance
and commitment therapy, objective setting, and motivational
interviewing. The complementary and alternative medicine
(CAM) treatments include acupuncture, meditation, St. John’s
wort, and yoga (Qaseem et al., 2016).

Adopt a multidisciplinary treatment (MDT) mode and form
a team consisting of psychiatrists, nurses, and community
hospitals. Conduct a continuous intervention, during
hospitalization and outpatient, in the form of diet control,
physical exercise, lifestyle education (regular schedule, sleep
improvement, smoking cessation, and reduction of alcohol
consumption), and psychological education combined with
behavioral intervention. If conditions permit, nutritionists and
endocrinologists can also intervene together, and long-term
maintenance interventions are recommended.

People at high risk of metabolic disorders are mainly regulated
by lifestyle, including maintaining a healthy lifestyle and lifestyle
intervention. The former includes a balanced diet, suitable
physical exercise, and a healthy lifestyle. The content of lifestyle
intervention includes alimentary control and physical activity.

The general principle is to combine the metabolic problems
of patients with personal preferences (such as custom, culture,
religion, and economic status) to provide individualized diet
management advice. Control the total daily calories while
optimizing the diet and appropriately allocating the intake
percentage of fats, proteins, and carbohydrates. Control sodium
salt intake, increase dietary fiber intake, and supplement trace
elements appropriately (Wang and Tan, 2017; Soltani et al.,
2019). Cultivate an active lifestyle, increase daily activities, and
reduce the duration of sedentary. Proper exercise suggestions
can be given according to the physical condition and mental
state of the patient, including exercise program, intensity, and
frequency. Sports should be appropriate to the age, shape,
and physical endurance of the patient. Lifestyle intervention of
patients with metabolic disorders should be strictly implemented
as a therapeutic measure. The flowchart of clinical management
of metabolic disorders comorbidity with depression is shown in
Figure 1.

Medication Therapy Management of
Comorbid Metabolic Disorders With
Depression
The commonly used antidepressants are tricyclic antidepressants
(TCA), monoamine oxidase inhibitors (MAOI), selective 5-
HT reuptake inhibitors (SSRI), 5-HT, and serotonin and
norepinephrine reuptake inhibitors (SNRI). TCA such as
amitriptyline and imipramine, are prone to cause increased
appetite, weight gain, and increased blood glucose (van Reedt
Dortland et al., 2013). It is not suitable to use for people with
metabolic abnormalities, especially diabetics. However, TCAs
are useful, especially in patients who do not respond to other
treatments. Compared with other antidepressants, MAOI often
increases the sensitivity of patients to insulin and is prone
to hypoglycemia, weight gain, and different adverse reactions.
For example, isocarboxazid, phenelzine, and sertraline are often
associated with weight loss. They are gradually being replaced by
newer antidepressants, although they can improve the depressive
symptoms in patients who have received other medication
without effect. SSRI can reduce appetite, lower blood sugar,
and is ideal for treating both diabetes and depression. However,
given that such antidepressants (except citalopram) can increase
blood concentrations of rosiglitazone, toluene sulfonylurea,
and glipizide to varying degrees, monitoring of blood glucose
concentration regularly is recommended (Fathallah et al., 2015).
It is noteworthy that the increased risk of hypoglycemia after
insulin administration combines with fluoxetine (Olguner Eker
et al., 2017). Thus, it is not suitable to select fluoxetine. Besides,
SSRIs may cause nausea and diarrhea. The side effect of weight
gain often depends on the type and duration of medication.
Paxil was most likely to cause weight gain, while sertraline
was least likely. Venlafaxine, the SNRI representative, has a
rapid onset compared with SSRI and has a significant curative
effect, and is sufficient for patients with the unsatisfactory
therapeutic effect of SSRI.

Neumann and Frasch (2009) found that physical activity,
such as the symptoms of metabolic syndrome curative effect,
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FIGURE 1 | Flowchart of clinical management of metabolic disorders comorbidity with depression.

especially for insulin resistance and sports activities also
have a mild antidepressant effect, which proved that the
hypothesis of Akbaraly is correct (Akbaraly et al., 2009). The
treatment of depression is also beneficial to alleviate metabolic
syndrome. A follow-up study of hospitalized patients with
acute depression found that the level of triglyceride (TG)
has a positive correlation with the degree of depression.
A reduced TG level can be used as evidence for improving
depression symptoms, suggesting that effective clinical treatment
for depression can improve the metabolic levels of patients
(Richter et al., 2010). After 12 weeks of treatment with citalopram
in 24 patients with metabolic disorders comorbidity with
depression, Poliakova et al. (2008) found that antidepressants
not only can relieve depression but also can improve the
metabolism of carbohydrates, lowering blood pressure and
BMI. However, van Reedt Dortland et al. (2010) found that
TCAs can increase the risk of patients with depression and
comorbid metabolic syndrome and not depend on the severity
of the depression. The reasons may be that TCAs can lead
to increased abdominal fat and fat metabolism disorder. Their
side effects eliminate the preventive and therapeutic effects of
metabolic syndrome.

However, most of the antidepressant can affect the blood
lipids, blood glucose metabolism, and even endothelial function
of patients, making these complex diseases more complicated.
Among antidepressants, SSRIs are the most widely used in
clinical practice, and reports on their effect on lipid metabolism
and endothelial function have attracted much attention.

There was a significant correlation between SSRIs
concentration and lipid level, weight, and the risk of
metabolic disorders (Fjukstad et al., 2016; Shi et al., 2017).

A randomized controlled clinical study showed that serum
levels of TG, cholesterol (TC), and low-density lipoprotein
(LDL) were significantly increased in 28 patients with
depression after 8 weeks of fluoxetine treatment (Pan et al.,
2018). After 6 weeks of fluoxetine therapy in patients with
diabetes and depression, the expression of aortic TLR4
gene and protein were significantly reduced, which reduced
the levels of pro-inflammatory cytokines TNF-α and IL-
1, demonstrating an improvement in metabolic, vascular,
and inflammatory abnormalities in diabetes with comorbid
depression (Habib et al., 2015). In a randomized controlled
clinical study, after 8 weeks of sertraline combined with
psychological intervention in comorbid depression of patients
with diabetes, compared with the control group, fasting
blood glucose and glycosylated hemoglobin were significantly
decreased. Sertraline alleviated the depression of patients
and effectively controlled blood glucose (Kesim et al., 2011).
Comorbid depression of patients with hypertension received
paroxetine combined with psychological intervention for
3 months, showing an effective relief of the depressive
mood and hypertension (Humbert et al., 2019). A clinical
randomized controlled study showed that during 24 weeks
of treatment with escitalopram in patients with severe
depression, circulating endothelial cells (CECs), vWF, and
VCAM-1 was decreased, endothelial nitric oxide synthase
was gradually restored to an average level, and reactive
oxygen species production was reduced (Lopez-Vilchez
et al., 2016). The primary antidepressant for metabolic
diseases comorbid with depression and their effects on lipid
metabolism and vascular endothelial function are shown
in Table 1.
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Based on lifestyle intervention and medication treatment,
patients with metabolic disorders comorbidity with depression
should undergo targeted treatment when abnormal metabolic
indicators continue to progress and affect the treatment
compliance of patients. Select or switch to drugs with low
metabolic risk, and add medicines to improve metabolic
problems if necessary. Switching to a low-metabolic risk
antidepressant, such as sertraline, to prevent weight gain from
a high-metabolic risk drug requires considering the potential
for the adverse effects of multidrug therapy. Besides, joint
decisions should be made with specialists to add other drugs
to improve weight or metabolic abnormalities in patients with
depression. The therapy function of weight gain and metabolic
abnormalities of part of the oral and subcutaneous injection
has been investigated in previous studies, including metformin,
thiazolidinediones (TZDS), and glucagon peptide 1 receptor
agonists (Ness-Abramof and Apovian, 2005). Metformin is one
of the additive drugs supported by much research evidence (Ness-
Abramof and Apovian, 2005; Li et al., 2019).

Most antidepressants are taken after breakfast to minimize
gastrointestinal reactions. Medications that have a sleep effect
may be taken at night before going to bed. If it also requires
medicines for other diseases, half an hour interval is needed.
Some people may suffer from constipation, nausea, vomiting,
anorexia, etc. However, these are only transient reactions. Also,
there may appear headaches, insomnia, sedatives, the elevation
of blood pressure, etc. It is necessary to maintain medication
and reexamination regularly and not abruptly withdraw without
the guidance of the doctor. When adverse reactions occur, seek
timely medical advice. Besides, bupropion is associated with a
lower rate of sexual adverse events than fluoxetine and sertraline,
whereas paroxetine has higher rates of sexual dysfunction than
fluoxetine, fluvoxamine, nefazodone, and sertraline (Gartlehner
et al., 2008). Physicians should discuss adverse event profiles with
patients before selecting these medications.

CONCLUSION

Previous studies have suggested that metabolic disorders
comorbidity with depression have adverse effects on the
subjective well-being and quality of life of patients, increasing the
incidence and mortality of cardiovascular diseases and seriously
affecting the treatment compliance of patients, requiring timely
and correct management. At present, a study of patients with
depression and the study of patients with metabolic syndrome,
suggests that these two diseases will influence and promote each
other, meanwhile, patients with metabolic syndrome are more
likely to comorbidity with depression. Simultaneously, the risk
of depression in patients with metabolic syndrome than the
average person is high, but also study suggests they are not
related. Although the co-occurrence mechanism of two diseases
is not yet exact, it can be found from the pathogenesis of two
conditions that they share some common disease mechanisms,
such as abnormal HPA axis function and peculiar inflammatory
factors. After co-occurrence of the two diseases, the treatment
of an illness can prevent and treat the other condition. Using
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different types of antidepressants to treat complex conditions will
also affect lipid metabolism and vascular endothelial cell function.
Large-scale evidence-based medical research is still needed to
determine the long-term efficacy safety of antidepressants in
complex diseases.

Besides, comorbidity with depression with metabolic
syndrome can be effectively treated by psychological and
pharmaceutical means. The timely and effective treatment of
depression can significantly improve the quality of life of patients
with metabolic disorders, reduce the psychological burden of
patients, and promote the effective development of therapy. For
the first time in this study, for metabolic disorders comorbidity
with depression, based on summarizing existing relevant studies
and evidence, management suggestions are proposed to provide
evidence for clinical diagnosis and treatment.

LIMITATION

This review reorganized the research progress on the
management of metabolic disorder comorbidity with depression
to explore specific mechanisms for the occurrence and

development of metabolic disease comorbidity with depression.
It may bring a new view of reference for improving depression
comorbidity metabolic diseases. However, using different types of
antidepressants to treat complex conditions will also affect lipid
metabolism and vascular endothelial cell function. Large-scale
evidence-based medical research is still needed to determine the
long-term efficacy safety of antidepressants in complex diseases.
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