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ABSTRACT

Introduction and aim of study: Depressive disorder is one of the most common diseases
involving mental health. It is known as a stress-dependent disease. It triggers a number of
mechanisms, which are supposed to ensure homeostasis to the body. However, under
prolonged stress, they become harmful to the organism, causing a number of somatic diseases.
The aim of this paper was to discuss the cause-effect relationship between depression and

somatic comorbidities.

Materials and methods: Databases such as PubMed and Google Scholar were searched to
review the scientific literature on the association between depression and somatic
comorbidities. The following keywords were used for the search: depression, somatic diseases,

inflammation, HPA axis and lifestyle.

Results: A review of the literature showed an increased prevalence of cardiovascular diseases,
obesity, diabetes, infections and cancer among patients with depressive disorder. The most
important processes underlying these correlations were: hyperactivity of the HPA axis,

hyperactivity of the sympathetic nervous system and inflammation.

Conclusion: In patients suffering from depression, attention should be paid to the increased
incidence of somatic diseases. Both oncological and internal medicine vigilance should be

increased in the treatment.
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BACKGROUND

Major Depression Disorder (MDD) is one of the most common diseases affecting mental
health worldwide with a lifetime prevalence of 20%. [1] World Health Organization (WHO)
estimates that in 2019, 280 million people, including 5% of all adults, experienced depression.
[2] By 2030, it is likely to be the leading cause of disability worldwide. [3] Depression is a
significant risk factor for premature death. Not only a greater suicide rate is responsible for
this, but also the concomitance of somatic diseases. [1,4,5] Their comorbidity is therefore a

very important issue in the context of multidirectional treatment management. [6]

Depression is known as a stress-related disorder, which is considered one of the main risk
factors for the development of this disease. [7-9] Several biological mechanisms crucial to the
development of concomitant somatic diseases are activated in individuals struggling with
depressive disorder. In stressful conditions for the organism, activation of the HPA axis, the
autonomic nervous system and the inflammatory response are designed to ensure homeostasis.
However, they can also lead to damage to the body. [10] The purpose of this paper was to
discuss the cause-effect relationship between the occurrence of depression and somatic

comorbidities.

MATERIALS AND METHODS

The authors searched databases such as PubMed and Google Scholar as well as the WHO
website to review the scientific literature on the correlation between depression and comorbid
somatic diseases. The following keywords were used to find relevant sources of knowledge:
depression, somatic diseases, inflammation, HPA axis, lifestyle. For this review, information

from 44 research papers was used.

HPA AXIS ACTIVATION

The body, in response to stress, activates adaptive processes to ensure homeostasis. One of

these is the activation of the hypothalamic-pituitary-adrenal axis (HPA axis), closely



cooperating with the limbic system. They form a functional unit called the limbic-

hypothalamic-pituitary-adrenal axis. [11]

To understand the effect of HPA axis activation on the organism, it is necessary to trace the
pathway that is initiated by a stress stimulus. The stimulus is registered by the nervous system,
and the information reaches the sensory areas of the thalamus, then via the cerebral cortex the
amygdala. The cortex can be omitted, but then the information does not reach consciousness.
The neocortex structures, which create sensory representations of information about external
stimuli, are also involved in the stress response. The information is transmitted from these
structures to the hippocampus, where it is analyzed. After analysis, the hippocampus sends
information to the amygdala, to the paraventricular nucleus (PVN) in the hypothalamus, and
back to the neocortex. Thus, the limbic system initiates the activation of the HPA axis. The
PVN produces corticotropin-releasing hormone (CRH), which, acting on the anterior lobe of
the pituitary gland, stimulates the secretion of adrenocorticotropic hormone (ACTH) into the
blood. Reaching the adrenal cortex, ACTH enables the synthesis and release of
glucocorticoids. [10] Under physiological conditions, after responding to transient stress, the
body aims to reestablish homeostasis via negative feedback loop. Cortisol binds to receptors
for glucocorticoids in the pituitary gland, hippocampus and PVN inhibiting further CRH
release. [1] The functioning of the limbic-hypothalamic-pituitary-adrenal axis is depicted in

Figure 1. [1,10,11]
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Figure 1. Limbic-Hypothalamic-Pituitary-Adrenal axis. [1,10,11]

In case of chronic stress, cortisol ceases to be secreted in a diurnal rhythm. This leads to
desensitization of glucocorticoid receptors and thus resistance to glucocorticoids. [12,13]
Sustained elevated cortisol levels over a long period of time can lead to impaired
carbohydrate metabolism, followed by insulin resistance and visceral fat accumulation. [14]
Elevated glucocorticoid levels also cause structural changes in brain regions such as the
prefrontal cortex, amygdala, hippocampus and hypothalamus. This can result in the

development of depressive symptoms. [15]

DYSREGULATION OF THE AUTONOMIC NERVOUS SYSTEM

The hypothalamus is the control center not only for the functioning of the HPA axis, but also
for the sympathetic-adrenal system. Sympathetic-adrenal system is activated in the first
minute of the stress response and is meant to manage the stress-inducing problem quickly.
Activation of this system is responsible for the fight-or-flight response, which is intended to
provide adequate blood supply to skeletal muscles and the brain. It is crucial for handling a
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stressful situation. Also the process of glycogenolysis is intensified to increase the level of
glucose in the blood, which is an affordable source of energy. In response to the stress factor,
the sympathetic nervous system is activated and the secretion of catecholamines in the adrenal
glands is increased. Interacting with receptors in internal organs, they cause mobilization of

the body to fight the stressful situation. [11]

People affected by depression experience changes in the autonomic nervous system. Under
physiological conditions, the activity of the sympathetic and parasympathetic nervous systems
remains in balance, but in depressed people the sympathetic nervous system dominates.

[3,16,17]

INFLAMMATION

Dysregulation of both the innate and adaptive immune systems is an important
pathophysiological process in people with depression. Evidence of abnormalities in immune
cell numbers, antibody titers and inflammatory markers continues to mount. Increased levels
of proinflammatory cytokines and acute phase proteins have been demonstrated particularly
highlighting the role of IL-1B, II-6, CRP and TNF as biomarkers of inflammation in
depression. [5,18] Cytokines can reduce the synaptic availability of monoamines in several
various ways, which is thought to be an important pathomechanism of depression. [18,19]
High levels of cytokines also lead to neuroinflammation by modulating key brain areas
associated with depression, causing impairment of plasticity, neurochemistry and activation of
neuroendocrine axes. [19] The important role of glucocorticoids in suppressing the
inflammatory response should also be mentioned. Under physiological conditions, they
activate the expression of anti-inflammatory genes and suppress inflammatory signaling
pathways. As a result of prolonged stress associated with depression, this function is impaired.
Due to the resistance to glucocorticoids common in depression, there may also occur a loss of

sensitivity to their suppressive effects. These events promote inflammation. [19]

LIFESTYLE

Depression is characterized by a low mood or loss of pleasure or interest in activities. [20]
This is related to the specific lifestyle led by individuals struggling with this disease.

Compared to the healthy population, the frequency of smoking is greater in these patients.
6



Their meals, despite a significant caloric load, often have little nutritional and vitamin content.
What is more, physical activity is often neglected by patients. Moreover, social isolation may
lead to reduced attention to medical care resulting in worse treatment compliance. [3,21,22]
There are premises that physical activity, diet or sleep interventions can benefit not only mood,

but also cardiovascular health. [23]

CARDIOVASCULAR DISEASES

The issue that is best documented in terms of the co-occurrence of depression and somatic
diseases is its association with cardiovascular diseases. They are linked by a strong
bidirectional correlation. Depression increases the risk of new cardiovascular events, causes
progression of existing ones and affects the prognosis. [19, 21, 22, 24] On the other hand,
patients with cardiovascular diseases are more likely to reveal an increased susceptibility to

MDD. [3]

C. Krittanawong et. al performed a meta-analysis of 26 studies involving 1,957,621
individuals. It showed a significantly increased risk of subsequent development of all
cardiovascular diseases in people with depression. It was associated with increased risk of
incident stroke, myocardial infarction, and congestive heart failure. Moreover, it was shown to
raise all-cause mortality, cardiovascular disease mortality and congestive heart failure

mortality. [25]

A study involving 74,285,160 people with low incomes was conducted in the United States of
America. Its goal was to identify the correlation between depressive or anxiety symptoms and
hypertension. It was shown that people experiencing depressive symptoms and those taking
medication for this reason had a higher prevalence of hypertension. 12% of patients with

hypertension reported depressive symptoms daily, 12% weekly, and 10% monthly. [26]

In 2004, the large INTERHEART study was conducted. It examined the effect of modifiable
risk factors on myocardial infarction. It showed that not only elevated ApoB/ApoAl ratio,
smoking, history of hypertension, abdominal obesity, daily consumption of fruits and
vegetables, regular alcohol consumption, physical activity or diabetes, but also socioeconomic
factors (depression, locus of control, perceived stress, and life events) had a significant impact

on the risk of acute myocardial infarction. [27] Most of the risk factors taken into
7



consideration in this study represent links between depression and cardiovascular disease

showing how important a healthy lifestyle is in the prevention of cardiovascular events.

In addition to an unhealthy lifestyle, it is important to emphasize the previously mentioned
hyperactivity of the sympathetic nervous system, which increases the risk of poor
cardiovascular outcomes. [3] To measure its functioning, a sensitive and non-invasive
indicator - Heart Rate Variability (HRV) - is used. Among other parameters, it consists of two
oscillatory components: low frequency (LF) and high frequency (HF). HF depicts mainly
parasympathetic activity, while LF depicts the activity of both parasympathetic and
sympathetic systems. [28] The LF/HF ratio which provides information about sympatho-vagal
balance is also determined. Depressed patients have been shown to have reduced HRV
parameters and a significant increase in LF/HF ratio, which suggests reduced vagus nerve
impulsation. Decreased HRV is a significant risk factor for adverse cardiovascular events and

cardiovascular mortality. [28-29]

Depression with cardiovascular disease may also be linked by processes such as inflammation,
activation of the HPA axis, mental stress-induced ischemia, platelet activation or other

disorders of the clotting cascade, subclinical vascular changes and genetic factors. [3]
OBESITY

A meta-analysis involving 15 studies and 58,745 participants showed a bidirectional
relationship between obesity and depression. Obese individuals had a 55% greater risk of
developing depression over time, and those with depression had a 58% greater risk of obesity.
[30] This correlation was also confirmed in the meta-analysis involving adolescents. The
analysis of 13 studies showed that depressed adolescents had a 70% increased risk of obesity,

and obese adolescents had a 40% increased risk of depression. [31]

The justification for this correlation is sought in inflammation, which is a common component
of both diseases. Attention has been given to the role of HPA axis dysregulation, which can
accompany obesity, and is an important pathomechanism underlying depression. A common
link is also insulin resistance and diabetes, which can result from HPA axis hyperactivity in
the course of depression, but also due to obesity. [14,30] The issue of iatrogenic obesity

cannot be ignored. Antidepressant drugs affect weight gain in various ways. Among others,
8



fluoxetine and bupropion are considered safe medications in this aspect. In contrast,
amitriptyline, paroxetine, lithium, mirtazapine or monoamine oxidase inhibitors (MAOIs) are

associated with weight gain. [32,33]

DIABETES

According to WHO, the number of people suffering from diabetes increased from 200 million
in 1990 to 830 million in 2022. [34] About 280 million people worldwide struggle with
depression. [35] These statistics show how significant a problem they are and how important
it is to treat them effectively. Studies have shown that both diseases often occur
simultaneously. [36] Depression is 26,3% more common among people with diabetes
compared to the healthy population. [37] In comparison, people with mood disorders such as
MDD or bipolar affective disorder have a twice greater risk of developing type 2 diabetes
mellitus (DM2). [38] The co-occurrence of depression with DM2 results in a 54% increased

mortality rate. [39]

The main mechanisms that lead to the development of DM2 in depressed individuals are the
previously discussed unhealthy lifestyle, autonomic system dysfunction, systemic
inflammation and HPA axis dysregulation. Chronic stress can also lead to hepatic insulin
resistance promoting the development of DM2. Looking at this correlation from the other side,
adipose tissue dysfunction and hyperglycemia in DM2 patients may induce inflammation,
which plays an important role in the pathogenesis of depression. Moreover, chronic
inflammation is often associated with insulin resistance. Insulin has neuroprotective effects
and plays an important role in the function of synapses. Lack of sensitivity to its effects can

result in the development of cognitive impairment in various neuropsychiatric disorders. [40]

INFECTIONS

L. Shi et al. conducted a two-sample Mendelian randomization study using data from the
Genome-Wide Association Study (GWAS). The study found a causal relationship between
depression and susceptibility to infectious diseases, especially upper respiratory tract

infections and urinary tract infections. [41] A greater risk of infections in people with poor
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mental health was also shown in a study of 47,202 USA college students. A correlation was
found between depression and increased rates of bronchitis, sinusitis, strep throat and ear

infection. [42]

CANCER

Depression is common in cancer patients. [43] In a study involving 2,611,907 participants,
depression and anxiety were associated with a significantly increased risk of cancer, cancer-
specific mortality and mortality from any cause in cancer patients. Considering specific
cancers it was shown that there was an increased risk of lung, oral, prostate and skin cancer.
Cancer-specific mortality increased for lung, bladder, breast, colorectal, hematopoietic,
kidney and prostate cancers, while the risk of mortality from any cause increased for patients
with lung cancer. It should be noted that the study was characterized by high heterogeneity
among the analyzed studies, which affected the interpretability of the results. [44] Another
study found that patients with depression had an 18% higher risk of being diagnosed with
cancer overall compared to patients without depression. The largest increases in risk were for

lung cancer, gastrointestinal cancer, breast cancer and urinary tract cancer. [45]

This correlation is associated with increased smoking and alcohol consumption among
depressed patients. Both substances demonstrate mutagenic effects and affect dysregulation of
the immune system, which can lead to carcinogenesis. [45] As a result of chronic stress,
which is closely associated with depression, the HPA axis and autonomic system are activated.
They promote tumorigenesis and oncogenesis through inflammation, suppression of the
immune response and release of stress hormones. These hormones can trigger carcinogenesis
by inducing DNA damage, increasing p53 degradation and regulating the tumor

microenvironment. [46]

For cancer patients, it is important to remember the importance of adherence to medical
recommendations. People struggling with depression usually show worse compliance, which

adversely affects prognosis. [45,47]

CONCLUSIONS
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Depressive disorder often co-occurs with somatic diseases, which can increase mortality in
this group of patients. In depressive disorder, various mechanisms are activated that lead to
the development of concomitant diseases. Excessive and chronic activation of the HPA axis is
associated with an increased risk of cardiovascular diseases, as well as cancer. Accompanying
changes in carbohydrate metabolism can lead to obesity and type 2 diabetes. Shifting the
balance of the autonomic system in favor of the sympathetic nervous system also adversely
affects patients’ cardiovascular health. Chronic activation of the immune system combined
with inflammation in addition to the aforementioned diseases may also result in more frequent

infections among depressed patients.

Such significant links between depressive disorders and somatic diseases appear to have
substantial implications for therapeutic management. Internal medicine as well as oncology

vigilance should be increased in the treatment of depressed patients.
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