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ABSTRACT

Obesity is an excessive or abnormal accumulation of fat or adipose tissue in the body. This disease impairs
health in a variety of mechanisms, such as diabetes, cardiovascular disease, hypertension,
hyperlipidemia, cancers, but also depression. This article aims to summarise the latest information on
the correlation between depression and obesity, to make the problem more widespread, to highlight the
many implications of this disease, and to encourage healthy living. Based on the existing research, we
present several potential mechanisms that may link the two phenomena.Obesity and depression co-occur
to a significant extent. This is linked to endocrine and immune system disorders, but also pathological
psychological and social mechanisms. A review of the literature from PubMed, Google Scholar, and
Medline (1996-2024) was conducted. The articles were selected based on specific keywords and then
evaluated for their significance and suitability for inclusion in this review. Obesity is a complex disease
leading to many health implications including depression. Treatment of both conditions is extremely
important and requires a multidisciplinary approach, including pharmacological treatment, dietary
counseling, psychological counseling, and lifestyle modification. Early implementation of appropriate
treatment is essential to optimize treatment outcomes.
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1. Introduction

Obesity is the excessive or abnormal accumulation of fat
or adipose tissue in the body [1]. Obesity is usually defined by
using weight and height to calculate “body mass index” (BMI).
Healthy weight status ranges from 18.5 kg/m? to 24.9 kg/m?,
and overweight status ranges from 25 kg/m? to 29.9 kg/m? of
BMI. A BMI that is greater than 30 kg/m?is considered to
reflect obesity. According to the estimates by the World
Health Organization (WHO), 39% and 13% of adults worldwide
were overweight and obese, respectively, in 2014 [2].
Depression affects 280 million people worldwide [3]. The link
between obesity and depression has been hypothesized and
repeatedly studied. It has been confirmed. Obesity impairs
health in a variety of mechanisms, such as diabetes,
cardiovascular disease, hypertension, hyperlipidemia,
cancers, and depression [4-7]. Obese individuals are 55%
more likely to develop lifetime depression, while depressed
individuals are 58% more likely to become obese compared
to the general population [4]. The association of depression
with obesity is higher than with overweight. This
relationship is bidirectional. Depression causes weight gain,
just as obesity leads to depression [9-10]. This association is
explained by the effect of obesity on the HPA axis. Excess
body weight disregulates the HPA axis, and this causes
depression [4,10-13]. Obesity furthermore increases

inflammation in the body, which also causes the
development of depression, according to researchers
[2,10,14]. Excess body weight contributes to the
progression and development of diabetes. It was observed
that in diabetes, changes in the brain may occur,
increasing the risk of depression [4,10,15]. People with
depression often adopt unhealthy lifestyles and have
disturbed eating patterns which contribute to the
development of obesity. In turn, obese people often suffer
from pain, and chronic pain may contribute to the onset of
depression [2,4,16-20]. Based on the existing research,
we present several potential mechanisms that may link the
two phenomena. This article aims to summarise the latest
information on the correlation between depression and
obesity, to make the problem more widespread, to
highlight the many implications of this disease, and to
encourage healthy living.

2. Materials and Methods

A review of the literature from PubMed, Google
Scholar, and MedLine (1996-2024) was conducted. The
articles were selected based on specific keywords, MeSH
terms, and phrases such as ,Depression”, ,Obesity",
»Overweight”, ,Correlation between depression and
obesity”, ,,HPA and obesity”, ,,HPA and depression”,
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»Inflammation and depression”, ,,Infamation and obesity”,
»Association between chronic pain and obesity”, ,,The link
between depression and chronic pain”, ,Diet”, ,,Physical
activity”, ,,Physical activity and depression”, Physical
activity and obesity”, ,,Physical activity and overweight”
and then evaluated for their significance and suitability for
inclusion in this review.

3. HPA

Studies show that in obesity cortisol metabolism
in adipocytes is dysregulated, which leads to HPA
(hypothalamic-pituitary-adrenal axis) dysregulation.
Greater abdominal fat correlated with greater HPA axis
reactivity, reflected in morning wakefulness and reactivity
to acute stress. A marked up-regulation of cortisol secretion
was observed in adipocytes (due to greater 11B8-HSD1
expression), whereas cortisol was down-regulated in liver
tissue. Obesity appeared to be associated with an overreactive
HPA axis in many, but not all studies [13,21].

Some studies showed under-reactivity of the axis. One
study that focused on looking at the correlation between BMI
(in non-obese, mildly, or severely obese populations) and
peripheral cortisol values (morning blood or 24-hour urine)
found no significant association. Such a correlation was also
not found in any of the subgroups of obese subjects [22].

The effect of HPA dysregulation on mood disorders was
studied, and it was shown that increased activity of the HPA
axis is a marker of major depression. Overactive CRH
neurons, secrete excessive amounts of CRH and have
impaired glucocorticoid-mediated feedback. This is thought
to be a hallmark of impaired neuroendocrine regulation
associated with and possibly causally related to depressive
disorders [12].

3.1. Inflammation

We also looked at the impact of inflammation on
depression. Obesity increases inflammation. Levels of IL-5,
IL-10, IL-12, IL-13, and IFN-y are elevated in individuals with
increased body weight. It is worth noting that physical
activity reduces cytokine production [15,23]. Studies have
shown increased levels of peripheral and central
inflammatory cytokines and acute phase proteins during
depression. Chronic exposure to increased inflammation
causes changes in neurotransmitters and neural circuits that
lead to depressive symptoms and, interestingly, may also
result in reduced efficacy of antidepressants [14].
Inflammation appears to be an important mediator linking
obesity and depression. This may be an important finding,
for example, in patients who have a poor response to
treatment.

3.2. Diet, obesity, and depression

Positive psychological changes and improvements in
quality of life have been demonstrated in weight-loss
individuals. Individuals who successfully lose and maintain
their weight experience improvements in mood, self-
confidence, and quality of life. Additionally, reductions in
psychological and behavioral symptoms have been
associated with increased duration of weight loss
maintenance [2].

In one study, the effect of diet on psychological state
was examined. The effect of a very low-carbohydrate and
high-fat (LC) diet was compared with a high-carbohydrate
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and low-fat (LF) diet. Improvements in mood were
observed in participants in the LF group. Despite similar
and significant weight loss in the LC group, once
improvements were achieved in the short term,
participants’ mood state returned to baseline levels at the
end of 1 year [24].

A number of essential nutrients are needed for healthy
brain function, including vitamins, minerals,
polyunsaturated fats, and amino acids, which work
synergistically. Diet can modify your mood. Nutrients are
required as cofactors for hundreds of different enzymes;
they support metabolic pathways, neurotransmitter
synthesis, cell signaling, maintenance of the myelin
sheath, glucose, and lipid metabolism, mitochondrial
function, prevention of oxidation, modulation of
inflammatory processes, reduction of oxidative stress and
modulation of the function of the hypothalamic-pituitary-
adrenal axis [25-28]. Improving your overall diet will have far
greater mental health benefits than any single nutrient [29].

It was shown that eating a Mediterranean diet, rich in
vegetables, fruits, nuts, and legumes, can help improve
mental health, reduce depression, anxiety, and stress, and
increase positive emotions and relationships with the
environment. It is a way of eating that not only has a positive
effect on our body but also on our well-being and quality
of life [25,29]. The Mediterranean diet, rich in unsaturated
fats, has many health benefits. Oleate can improve
glycemic control and plasma lipid profile in humans and
protect against inflammation and anxiety-depressive
behavior in mice. Omega-3 (n-3) polyunsaturated fatty
acids, such as docosahexaenoic acid (DHA) and
eicosapentaenoic acid (EPA), are known for their anti-
inflammatory properties. Increased dietary n-3 intake can
improve insulin sensitivity and significantly reduce plasma
CRP, interleukin-6 (IL-6), and tumor necrosis factor-alpha
(TNFa) levels in humans [30].

In all the studies we reviewed, a healthy diet was
associated with mental health and had a positive effect on
mood. Furthermore, research shows that losing weight
improves quality of life and improves mental health. Both
of these factors also have a positive effect on physical
health. Obese people should follow a calorie-deficit diet to
lose weight, but remember to eat a diet rich in nutrients
that have a positive effect on mental health, such as
unsaturated fats.

3.3. Chronic Pain

Obesity leads to chronic pain. In one study, the
incidence of pain in obese people was four times higher
than in people who were not obese [17]. Another US study
showed a linear increase in chronic pain with increasing
BMI [20]. Chronic pain can lead to depression. Pain and
depression are closely correlated from the perspective of
both brain areas and the neurological function system [19].

Regions involved in mood regulation comprising the
insular cortex, prefrontal cortex, anterior cingulate,
thalamus, hippocampus, and amygdala are also active
during pain, which forms a histological structural
foundation for the coexistence of pain and depression [20].

3.4. Diabetes

Diabetes and depression are mutual risk factors [31-
33]. Patients with diabetes are 2.5 times more likely to



develop major depression, and patients with depression are
more likely to develop type 2 diabetes with an estimated
relative risk of 2.2 [34-35].

Significantly lower levels of subcortical glutamate and
glutamine were observed in depressed and diabetic patients
[36-38]. Lower concentrations of these substances indicate
the importance of glutamatergic transmission in mood
disorders. Lower levels of glutamate and glutamine were
associated with a lower pool of precursors in these patients.
Lower precursor pools may result from a combination of
impaired glucose metabolism resulting from diabetes,
combined with impaired glial function, which in turn is
associated with major depression [36].

Interestingly, in acute mania in patients with bipolar
disorder, higher levels of Glx (glutamine/glutamate) were
observed in the left dorsolateral prefrontal cortex [38-39].

It was also observed that myo-inositol levels were
increased in the anterior white matter in diabetic patients
with and without major depression and this was due to
diabetes [36].

The studies we analyzed show that in patients with
diabetes, changes occur in the functioning of brain
structures. We believe that further research should focus on
the mechanisms of these changes and on examining the
structures that are damaged. Expanding this knowledge
would allow for a more comprehensive approach to the
treatment of patients with depression and diabetes.
For now, it is worth preventing diabetes, one such way is to
fight obesity, nutritional education, and the promotion of
physical activity.

3.5. Obesity discrimination

In Europe, the ideal of beauty is a slim, shapely figure.
Stores present their clothes on mannequins with idealized
proportions. Despite numerous campaigns to combat
obesity, overweight people still experience discrimination.
Obesity, especially extreme obesity, can lead to difficulties
in obtaining education, getting married, and achieving equal
earnings compared to people with a healthier body weight [40].
Overweight people experience discrimination in the areas of
education, work, and the health care system. People
suffering from severe obesity are even more likely to
experience such experiences [40-41].

The links between obesity and depression are stronger
in women than in men, perhaps because of societal emphasis
on thinness as an attribute of female beauty [42].
Furthermore, female adolescents with obesity are more likely
to show emotional problems, depression, and anxiety [43].

We examined the relationship between everyday
discrimination and depressive symptoms and suicidal
thoughts during the COVID-19 pandemic. Everyday
discrimination was shown to have a significant relationship
with depressive symptoms and suicidal thoughts. People who
experience regular discrimination have a significantly higher
risk of developing moderate to severe depressive symptoms
and suicidal thoughts. Moreover, this risk did not differ
significantly between people diagnosed with a mood
disorder before the pandemic and people who did not
previously have this type of problem [44]. A recent study
found that people who identified as having experienced
discrimination in any area had a 46% higher risk of
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developing depression compared to people who did not
experience discrimination in any area of their lives [45].

3.6. The Impact of Physical Activity on Obesity and
Depression

Physical activity (PA) leads to many beneficial changes
in the body. The WHO recommends that all adults get at
least 150-300 minutes of moderate-intensity aerobic
physical activity per week (or an equivalent amount of
vigorous activity) [46-47]. Almost 30% (1.4 billion) of the
world's adult population do not meet recommended levels
of physical activity [48]. Both aerobic and endurance
training plays an important role in the treatment of
obesity. As a result, there is a reduction in body fat,
an increase in muscle mass, improved cardiovascular
fitness, and increased bone mineral density. PA also has
a beneficial effect on glucose and lipid metabolism,
improving mood. It also reduces stress and improves self-
esteem [49-51]. Women are more likely than men to suffer
from dissatisfaction with their appearance [52].

PA improves mood through a variety of neuromolecular
mechanisms. Physical activity causes the brain to produce
more endogenous opioid peptides, which reduce pain and
improve mood and also lead to reduced anxiety and
hopelessness [46]. PA increases the expression of
neurotrophic factors, increases the availability of
serotonin and norepinephrine, regulates the activity of the
hypothalamic-pituitary-adrenal axis, and reduces systemic
inflammation [53]. Inflammation is an important mediator
of the relationship between obesity, depression, and PA.
PA reduces chronic inflammation induced by obesity and,
as a result, reduces the risk of depression [54-55]. Regular
physical activity, three times per week, has been shown to
reduce all depressive episodes by 25% [48]. Furthermore,
all types of PA are effective, but higher-intensity exercise
is associated with greater improvement in depression and
anxiety [48,53,56]. There is evidence that physical activity
at a young age can provide significant predispositions in
the acquisition of motor skills and positively influence
perceptions of competence and self-esteem [57]. PA can
contribute to current treatment protocols by acting as
an adjunct to psychotherapy and pharmacotherapy [58].
Considering the broad positive health impact, 1 in 9 cases
of depression could be prevented if everyone in the
population were active at the level of current health
recommendations [59].

One study found that exercise can also increase anxiety
in overweight/obese individuals, especially if they have
not been active recently. Exercise is more effective when
the individual’s preferences for exercise modality, mode,
or intensity are taken into account [50].

Exercise helps regulate healthy eating behaviors,
improves body image, and also increases patient
motivation [50].

Promoting physical activity is important, but it must be
done in a skillful, encouraging way. One negative example
is Fitspiration. Fitspiration is a social media phenomenon
that purports to inspire viewers to adopt a healthier
lifestyle [60]. This content, in turn, contributes to increased
body image comparison, body dissatisfaction, and negative
mood among individuals, especially young adults. Results
from body image measures showed that exposure to
Fitspiration images increased negative mood [61].



4. Discussion/Conclusions

In summary, obesity and depression pose serious health
challenges. Both diseases are widespread around the world
and place a heavy burden on the healthcare system.
Treatment of both diseases requires a comprehensive and
multidisciplinary approach. For these reasons, obesity
treatment teams should include mental health professionals
who can assess and treat patients’ psychological problems as
needed.

There are several mechanisms linking depression with
obesity, the most important of which include the endocrine
system, the immune system, and psychosocial aspects.
Further research is needed on the correlation between
obesity and depression to understand this relationship
better and thus better select therapies for patients and
prevent both depression and obesity. It is important to pay
attention to the co-occurrence of both diseases and treat
them simultaneously if they occur together. It seems that
in this specific group of patients with depression, treatment
of excessive body weight may be a promising treatment
method. Another very important aspect is increasing
awareness of the negative effects of discrimination against
overweight people and taking action to improve their social
and health situation.

Physical activity has numerous health benefits, including
reducing obesity, improving metabolic health, mood, and
self-esteem, and reducing the risk of depression.
Introducing regular exercise that is tailored to individual
preferences can significantly improve the quality of life and
health of the population. At the same time, promoting
physical activity should be done in a way that minimizes the
risk of negative effects

There is a great need for health promotion campaigns to
raise awareness of the dangerous effects of depression and
obesity on mental and physical health.
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