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ABSTRACT
Introduction: Depression is a mental disorder that is increasingly being diagnosed in middle

and more developed countries (MDC). Symptoms of depression in patients with severe
depressive disorder (MDD) include sadness, regret, negative thoughts, anxiety, and more.
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The aim of the study: The aim of the study was to summarize the latest research (from
2020) on factors related to the occurrence of depression, as well as the current findings on
depression (also those related to the COVID-19 pandemic).

Material and method: For this purpose. scientific search engines such as PubMed and
Google Scholar were used.

Description of the state of knowledge: In 2020, apart from research on pathomechanisms
and environmental factors, a large part of the research focused on the COVID-19 pandemic as
a risk factor for the development of depression symptoms. Many studies from different parts
of the world have confirmed that a pandemic can have a significant impact on the occurrence
of depression.

Summary: There are many factors that can cause depression and it is important to keep them
in mind both in everyday life and in clinical practice. Studies from various parts of the world
have shown that the COVID-19 pandemic has exacerbated the experience of depressive
symptoms, also in those who have not yet been diagnosed with MDD. The degree of severity
of depressive symptoms depended on such factors as: financial situation, social isolation.

Key words: depression, SARS-CoV2, genetic, markers, inflammation, patomechanism
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1. Introduction

Every person experiences sadness, regret, despair and disappointment. Often people who
have had painful life experiences behind them describe themselves as depressed. However,
despite experiencing a depressed mood, they do not give up taking various actions in their
life, and when something good happens, they can enjoy it. So feeling sad is not a disease.
Clinical depression (also major depressive disorder - MDD) is usually more than just a painful
emotional experience. It is a set of symptoms that last longer than the common feeling of
depression, disrupting emotional and social life, cognitive processes, biological functions and
causing changes in human behavior. [1]

Mood disorders are one of the most common mental disorders - their prevalence in the
general population is around 15%. The incidence in women is twice as high as in men [2].

Currently, the greatest spread of this disease takes place in the middle- and MDC
countries [4]. Chronic depression ends in about 15% of cases suicide [3]. Symptoms of the
disease include: increased feeling sadness and anxiety, low mood, loss of interest pleasures
and decreased appetite [4]. As symptoms are also indicated changes in body weight and sleep
pattern, as well as concentration disorders and reduced cognitive abilities [3].

Currently, depressive disorders are considered a group of diseases so frequent that they
constitute a serious health, social and economic problem. People experiencing depression
often lose their ability to function in everyday life and they start to have problems at work.
Untreated depression can lead to a deterioration in quality of life and even disability [5, 6]. As
mentioned earlier, untreated depression increases the risk of suicide and committed suicide.

[7].

Another important factor related to depression is the fact that up to 40% of patients
worldwide do not respond adequately to antidepressants. [8].

Due to the growing incidence of depression in society, it is not the diagnosis itself that is
of great clinical importance, but the treatment of depressive disorders in the first place. The
main tasks of treating depression include: balancing the mood, reduce anxiety, improve the
patient's functioning, regain self-confidence, return to pre-sickness social, professional and
family roles, etc.

There are numerous therapeutic measures allowing to control symptoms of depression -
however, the most important role is played by pharmacotherapy (first and second generation
antidepressants), usually administered orally, but also possible to be administered in the form
of an intravenous drip in stationary conditions. The advantages of pharmacotherapy are
relatively low costs, high safety and ease of use [9].

In treatment, various types of pharmacological agents are most often used for this
purpose, such as: selective serotonin reuptake inhibitors (SSRIs) and tricyclic antidepressants
(TCAs) [10, 11] supported by psychotherapy [12]. Limited possibilities and methods of
treating depression are observed [13], therefore at present, there is a growing interest in
alternative forms (in relation to pharmacotherapy) of treatment of this disease [14].

Depression is a multi-faceted disease that affects significantly, on the quality of life of the
individual. It might be associated with survived trauma, disease (e.g. cancer) or induced other
factors, including socioeconomic. Regardless of the cause of depression, treatment is carried
out according to standard procedures, based on pharmacotherapy and psychotherapy [15].
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However, the ineffectiveness of standard interventions has been demonstrated in many cases,
therefore a modern treatment approach is needed [16].

2. Materials, methods and aim

A literature review was made using databases such as PubMed or Google Scholar. When
selecting the articles, we searched for the latest, published in 2020 articles with the latest
research on depression.

3. Markers of depressive disorders:

So far, in the world of science, we have encountered difficulties in diagnosing depressive
disorders in patients. Recently, more and more markers have been shown that could serve as
important factors in the diagnosis of MDD.

The levels of neurotoxic metabolites, which include 3-hydroxykynurein and quinolinic
acid, were significantly increased in patients with MDD. Their number was reduced by
exercise and electroconvulsive therapy. Their amount is increased by interferon, which in turn
reduced the level of the neuroprotective metabolite - kynureic acid and tryptophan. The
tryptophan-kynurein pathway may be involved in the pathomechanism of depression by
inducing an inflammatory response [17]. Anti-inflammatory treatments have been shown to
reduce symptoms of depression.

Inflammation markers are very important in the diagnosis of MDD. HPA-axis
hyperactivation reduces mood and the development of somatic symptoms, but not cognitive-
affective symptoms. Elevated cortisol and CRP are reliable biomarkers of somatic symptoms,
but not general symptoms of depression. Increased levels of hair cortisol and plasma CRP
were associated with more persistent symptoms of depression over a 14-year period in a large
sample of adults [18].

Interleukin 6 is known for its pro-inflammatory properties. Its level is significantly
elevated in people with depression. IL-6 levels have been associated with MDD subtypes,
clinical features, therapeutic responses, and prognosis. Restoring IL-6 levels to normal is key
to treating depression, which include inflammation. Reducing the high level of pro-
inflammatory IL-6 is possible thanks to: probiotics, exercise, phototherapy, electroconvulsive
therapy and antidepressants [19].
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Post-inflammatory changes following peripheral immune challenge lead to a decrease in
the level of glutamate in the brain, which influences the occurrence of depressive behaviors
[20].

4. Impact of environmental factors on MDD:

In 2020, many studies focused on the influence of the gut microbiota on the occurrence of
depressive symptoms. The beneficial effect of vitamin B11 and B12 supplementation has been
shown to improve mood. However, they did not significantly reduce anxiety [21]. The dietary
recommendations promoted the consumption of fish, fiber, olive oil and low-fat dairy
products. It was recommended to avoid high-fat dairy products and processed red meat [22].
The Mediterranean diet has been proven to alleviate the symptoms of depression. A proper
diet reduces the duration of depressive episodes and increases the number of bacteria with
anti-inflammatory properties, which include Firmicutes, while Lactobacillus and
Bifidobacterium have a positive effect on mood changes. The amount of bacteria of the
aforementioned types is reduced in MDD patients. On the other hand, the number of bacteria
with pro-inflammatory properties increases - they include, among others - Bacteroidetes [21].

The experiment on mice confirmed the above research. The animals were recipients of
microbiome transplants from sick and healthy donors. The microflora from donors of MDD
patients caused increased inflammation, anhedonia and anxiety-like behaviors compared to
the group that received FMT from healthy volunteers [21].

Another factor significantly influencing the development of MDD is exposure to light at
night (LAN). It also affects the disturbance of the circadian rhythm, which is correlated with
the intestinal microbiota. The neural pathway of light begins in the cells of the retina, where
melanopsin is expressed. It runs to the dorsal perihabenular nucleus (dpHb) and on to nucleus
accumbens (NAc). This pathway preferentially carries light signals at night, mediating
depressive-type behaviors caused by LAN [23].

5. COVID-19 and the risk of increased depression incidence

Due to the ongoing COVID-19 pandemic causing acute respiratory distress COVID-19,
there is a risk of increased incidence of depression. This section presents a review of the
literature from the current year regarding the impact of the ongoing pandemic on the need to
diagnose and hospitalize more depressed patients than in previous years [24].
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One of the most frequent research studies was to examine the percentage of people at risk
of developing depression and the percentage of people experiencing anxiety related to the
epidemiological situation at that time. Such studies were carried out, for example, in India
[24] or Bangladesh [25], the United States [26] or Germany [27] in any group of people.
Studies on the increase in anxiety and depressive symptoms in patients or depending on the
degree of quarantine were also published.

In a study from India [24], respondents were asked to fill in a Google Form containing,
inter alia, The Depression, Anxiety and Stress Scale (Lovibond, Lovibond 1995) or the
Family Wealth Scale (Currie et al. 2008) to compare the financial situation to the mental state
of the respondents. The final data included 390 people (108 men and 280 women, and 2
people claiming to be non-binary). For the analysis by professional group, students, teachers,
researchers, mental health professionals, healthcare professionals and corporate employees
were included, as there was a sufficient number of respondents in these groups. They found
that respondents who did not have a stable financial situation (showed the lowest level of
poverty) reported moderate levels of stress, severe anxiety and moderate depressive states,
while those who did not have a stable situation regarding the availability of goods reported
mild stress, moderate anxiety and moderate depression. Even people with a stable financial
and food situation, according to the questionnaire, showed mild stress, moderate anxiety and
mild depressive states. By profession, teachers, mental health professionals, and corporate
employees generally showed no symptoms of depression, while healthcare professionals and
researchers showed mild depressive stages, while students showed moderate depressive
stages. As for the differences between the sexes in terms of stress, anxiety and depression, no
significant differences in the mental condition of the respondents were noticed. It was found
that the respondents showed mildly depressive stages on average, while the level of anxiety
was moderate. The results of the research indicate that schoolchildren, students and health
care workers require special attention due to their greater mental suffering, which was
confirmed in the earlier studies mentioned in the article [28] [29] [30].

In a study conducted on students from Bangladesh [25] in which 464 respondents were
examined, after completing the standardized questionnaire, it turned out that the students
experienced increased values of depression and anxiety. About 15% of the students, according
to the survey results, showed moderate depression, while 18.1% experienced severe anxiety.
Binary logistic regression suggests that older students tend to develop into more severe stages
of depression. 392 participants (82.4% of the respondents) experienced any depressive
symptoms, while 87.7% of the respondents experienced anxiety. Comparing previous studies,
a significant increase in the phenomenon can be noticed. For example, a 2015 study among
medical students showed that over 50% of medical university students suffer from depression
(54.3%) and anxiety (64.8%) [31]. Another study conducted on students excluding first-year
students, complementing the previous work, showed that the incidence of depression and
anxiety was 52.2% and 58.1%, respectively [32]. This study clearly showed a dynamic
increase in depressive episodes and the experience of anxiety in connection with the
prevailing epidemiological situation. In addition, it was shown that men (67.35%) had greater
symptoms of depression than women (32.65%). Depression also affected less active students,
physically inactive (62.24%) and those who consider themselves to be in as much in terms of
academic activity (76.78%). Moreover, students living with their families (96.93%) and in
cities (65.05%) showed more depressive symptoms. The students who gave such answers
sometimes had more than 1.8 - 3 times higher risk of developing depression compared to the
respondents giving opposite answers in the survey.
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The American study [26] compared the results of the depression questionnaire completed
by respondents both before and after the pandemic, and made an attempt to find the cause of
this phenomenon. The questionnaire was completed by 1,441 respondents from the COVID-
19 pandemic period and 5,065 pre-pandemic respondents. The study found that the incidence
of depression symptoms in the U.S. increased more than 3-fold during the COVID-19
pandemic, from 8.5% before COVID-19 to 27.8% during COVID-19. It showed a reduced
percentage of people without depression symptoms and a greater percentage of respondents
with more symptoms during COVID-19 than before COVID-19. They also found that lower-
income groups were more likely to develop symptoms of depression than higher-income
groups, and having savings of less than $ 5,000 was associated with a 1.5-fold increase in the
likelihood of developing symptoms of depression, a 50% higher risk. Therefore, the current
epidemic has adversely affected the worst-off citizens, whose unstable financial situation is
most susceptible to dynamic changes in the labor market.

In Germany [27], in a study of a group of over a dozen thousand people, significantly
increased symptoms were also noticed in the following categories: generalized anxiety
(44.9%), depression (14.3%), mental distress (65.2%) and fear related to COVID- 19 (59%).
Women and younger people reported greater psychological burden. Confidence in
government efforts to tackle COVID-19 and an objective level of information on COVID-19
are negatively related to the mental health strain. A greater risk, however, is the subjective
level of COVID-19 information, as it is positively associated with increased fear of COVID-
19. As in the study in Bangladesh, a significant upward trend in the occurrence of depressive
states was shown. The frequency of at least mild symptoms of generalized anxiety disorder
was 44.9%, while 16.8% of the current sample had moderate generalized anxiety symptoms.
The results of the latter category are strongly increased compared to previously published
studies in Germany with 6.0% and 5.9%, respectively, of the prevalence of moderate anxiety
symptoms [33] [34].

The increasing tendency towards depressive behaviors also applies to convalescents after
contracting COVID-19 [35]. In one study, 402 patients who were COVID-19 survivors (265
men, mean age 57.8, age range 18 to 87) were interviewed for psychiatric symptoms.
COVID-19 survivors showed a high incidence of emerging psychiatric sequelae, with 55% of
the sample tested having a pathological outcome for at least one disorder. Survivors are
expected to have a higher-than-average incidence of PTSD, major depression, and anxiety, all
non-infectious, high-burden conditions associated with years of life with disability. Attempts
were made to find correlations between the presence of markers of inflammation and the
value of oxygen saturation in the body with the frequency of depressive symptoms (as in
hospitalized patients the values of inflammatory markers and oxygen saturation were
successively higher and lower compared to patients treated at home), but such a correlation
was not demonstrated.

It was also checked to what extent undergoing quarantine revealed depressive symptoms
[36]. The study sample of 1,160 subjects consisted of three groups: people quarantined in the
affected area, people quarantined from intact areas, and people not quarantined. The
Depression Scale of the Epidemiological Research Center (CES-D-20) and the Goldberg
Depression and Anxiety Scale (GAD-7) were used as measures of depression and anxiety,
respectively. Probable depression and anxiety were reported by 26.47% and 70.78% of all
respondents, respectively. Adjusted for demographic and social wvariables, quarantined
respondents reported a greater likelihood of showing symptoms of depression and anxiety
than those who were not quarantined, indicating a negative mental health impact of forced
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isolation. In addition, respondents living in communities where COVID-19 screening was
required were less likely to report symptoms of depression and anxiety, possibly due to a
shorter life of uncertainty about their own health.

Summarizing, the results of the latest scientific research pose a great challenge to the
state of public health in countries around the world, especially in countries with a large
percentage of people with financial instability. As you can see, this problem affects both
people who have experienced COVID-19 behavior, have been quarantined, and people whose
epidemiological restrictions have affected the lives of every citizen. It is therefore necessary
to provide psychological medical assistance in every social and professional group, which is a
major challenge for governments at all latitudes [24] [25] [26] [27].

6. Summary

A number of this year's studies significantly contributed to the understanding of the
pathomechanisms and risk factors for the development of depression. Still new research gives
us a broader understanding of the subject, and still new discoveries show that there is still
much to be researched. Therefore, it is worth remembering that a lot of things still remain
unexplored and await new research.

It is worth emphasizing once again significant research from this year, such as the precise
determination of the pathomechanism of depression induced by night exposure to light
(LAN). The path of light stimuli conduction has been carefully marked and it has been
confirmed that it may cause depression [23].

Subsequent studies again highlighted the important effect of diet on depression. It turns
out that a healthy lifestyle and a recommended diet rich in fish, fiber and low-fat dairy
products significantly reduces depression (but without affecting anxiety) [22] and may also
affect the number of anti-inflammatory bacterial flora. Similarly, the Mediterranean diet
alleviates symptoms of depression [21].

As with bacterial flora that are anti-inflammatory, anti-inflammatory treatments can
reduce symptoms of depression. Interferon for this may be responsible for the reduction of the
amount of 3-hydroxykynurein and quinolinic acid, which elevated levels are observed in
MDD patients [17]. Given the above, it should come as no surprise that pro-inflammatory IL-
6 is elevated in people with MDD [19].

When talking about the latest research related to depression from 2020, it is impossible
not to mention those that analyze a new predisposing factor for depression, which is the
global virus pandemic SARS- CoV2.

A number of studies have investigated whether the pandemic might have had an impact
on feelings of danger, anxiety and depression. Similar studies were conducted on different
continents among many citizens of countries such as India, the United States and Germany.

American researchers found a 3-fold increase in the incidence of depression in the
respondents during the pandemic compared to the respondents before the pandemic [26]. In
turn, Indian scientists estimated that the most vulnerable group of people who may develop
depression caused by the COVID-19 pandemic are health care workers, scientists and students
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[24]. Again, as if looking only at a group of students, a study of Bangladeshi students, among
other things, proved that recent years students are the most vulnerable [25].

It is worth noting that in patients, after recovalence after contracting COVID-19, an
increased frequency of psychiatric symptoms and a tendency to disorders such as PTSD,
depression or anxiety was found [35]. Moreover, the quarantine itself was able to increase the
level of anxiety and depression among the respondents [36]. This was probably due to
uncertainty about a possible infection. Which can be confirmed by the fact that among the
respondents who were screened for the presence of SARS-CoV2, symptoms of anxiety and
depression were less frequent.
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