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PREVALENCE OF DEPRESSION SYPTOMS IN THE STUDENT
POPULATION AND THE POSSIBILITY OF PREVENTION

Snezana Stojanovic - Ristic' ® Branka Tolji¢' ® Milica Buhovac' ® Marina Fisekovi¢ - Kremic'
1Institute for student’s health, Belgrade, Serbia, 2 Primary Health Center New Belgrade, Belgrade, Serbia

Introduction: Mental illness is the most common cause of disability and a major public health issue worldwide due to its increasing
prevalence, the difficulty of therapeutic treatment and the possible progression of the disease.

Objectives: To determine the prevalence of depressive symptoms in the student population over a 5-year period and the connection
between sociodemographic characteristics and lifestyle habits of students and the occurrence of depressive symptoms.

Methods: A retrospective study was conducted in the period 2018-2022 at the Institute for Health Protection of Students in Belgrade. Data
was obtained by analyzing the questionnaire completed by student including the PHQ-9 questionnaire. The difference between students'
socio-demographic characteristics and lifestyle habits and the presence of depression was examined using the X2 test. Variables that were

significant in the X2 test were included in a binary logistic regression. The data were analyzed with SPSS 20.

Results: 34047 students participated, 17.53% of whom were identified as individuals with high risk for depression. In the study first graders
showed more symptoms of depression than third graders. The students who showed symptoms of depression were typically female, lived
with their parents, did not consume alcohol or smoke and exercised 2-3 times per week. In the logistical regression model, alcohol
consumption was positively and significantly associated with the presence of depressive symptoms.

Conclusion: The preventive measures should focus on lower alcohol consumption and frequent physical activity. Regular systematic
examinations and referral to a specialist for the individuals identified as high-risk for depression should be mandatory.

Keywords: students, symptoms of depression, prevention

PREVALENCE OF DEPRESSION SYPTOMS IN THE STUDENT
POPULATION AND THE POSSIBILITY OF PREVENTION

Snezana Stojanovic - Ristic' ® Branka Tolji¢' ® Milica Buhovac' ® Marina Fisekovic - Kremic'
1Zavod za zdravstvenu za titu studenata, Beograd, Srbija 2 Dom zdravlja Novi Beograd, Beograd, Srbija

Uvod: Mentalna bolest je naj e i uzrok invaliditeta i veliki javnozdravstveni problem irom sveta zbog svoje sve ve e prevalencije, te ko e
terapijskog le enja i mogu e progresije bolesti.

Ciljevi: Utvrditi prevalenciju depresivnih simptoma u studentskoj populaciji tokom perioda od 5 godina i vezu izme u sociodemografskih
karakteristika i ivotnih navika studenata i pojave depresivnih simptoma.

Metode: Retrospektivna studija je sprovedena u periodu 2018-2022. u Zavodu za zdravstvenu za titu studenata u Beogradu. Podaci su
dobijeni analizom upitnika koji su popunili studenti, uklju uju i i upitnik PHQ-9. Razlika izme u sociodemografskih karakteristika i ivotnih
navika studenata i prisustva depresije ispitana je pomo u X2 testa. Promenljive koje su bile zna ajne u X2 testu uklju ene su u binarnu
logisti ku regresiju. Podaci su analizirani pomo u SPSS 20.

Rezultati: U estvovalo je 34047 studenata, od kojih je 17,53% identifikovano kao osobe sa visokim rizikom od depresije. U studiji su studenti
prve godine pokazali vi e simptoma depresije nego studenti tre e. Studenti koji su pokazivali simptome depresije bili su tipi no enskog
pola, iveli su sa roditeljima, nisu konzumirali alkohol niti pu ili i ve bali su 2-3 puta nedeljno. U modelu logisti ke regresije, konzumiranje
alkohola je bilo pozitivno i zna ajno povezano sa prisustvom depresivnih simptoma.

Zaklju ak: Preventivne mere treba da se fokusiraju na manju konzumaciju alkohola i estu fizi ku aktivnost. Redovni sistematski pregledi i
upu ivanje kod specijaliste za osobe identifikovane kao osobe sa visokim rizikom od depresije trebalo bi da budu obavezni.

Klju ne re i: studenti, simptomi depresije, prevencija
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INTRODUCTION

According to the World Health Organization (WHO), mental
health is "a state of well-being in which a person
recognizes their own abilities, is able to cope with normal
life stresses, work productively and fulfillingly and
contribute to themselves and their community". 1]

Mental illness is the most common cause of disability and
is @ major public health problem worldwide due to its
increasing prevalence, the difficulty of therapeutic
treatment and the possible progression of the illness. [2,3]
Stress, anxiety and depression are considered important
indicators of mental health which, if left untreated, can
have a negative impact on the individual. [4] Depression is
characterized by a range of symptoms, including lack of
interest in daily activities, lack of energy, poor
concentration, feelings of worthlessness or guilt, altered
sleep patterns, significant weight loss or gain, and even
recurrent thoughts of death or suicide. [5]

Most mental health problems occur in early adulthood
(college years) but often go unrecognized. [6] Mental
health problems in this population group are associated
with @ higher frequency of physical and emotional
problems, poorer sleep quality, dysfunctional relationships
with the environment and marginalization in the labor
market in the medium and long term. [7-10] Students are at
risk of stress, anxiety and depression, which can affect
their academic performance. Globally, it is estimated that
12-50% of students have at least one diagnostic criterion
for one or more mental disorders. [11] Differently organized
educational  processes, alienation and impersonal
relationships with teachers, competition, more time
available and the ability to plan and organize it, relaxation
or complete absence of parental control and often
physical distance from them, encountering a new
environment ... these are all challenges which are easier
for some people to adapt to and more difficult for others.
The health of young people during this period depends on
the health potential they have brought with them from
their school years, such as the accommodation and
conditions they find after graduation, diet, physical activity,
sexual  behavior, smoking, alcohol consumption,
psychoactive substances and leisure activities. Biological
factors such as age and gender, especially female gender
and socioeconomic status, also play a role. [12] Studies
conducted on various samples of students have found a
moderate to high prevalence of stress, anxiety and
depression in this population. [13-15] Early diagnosis and

https://doi.org/10.70949/pramed202601016F

treatment of mental health problems leads to better
outcomes for patients. Therefore, it is necessary to identify
those students who are at higher risk of developing
mental health problems during their studies.

To determine the prevalence of depressive symptoms in
the student population over a 5-year period and to
determine the relationship between sociodemographic
characteristics and lifestyle habits of students and the
occurrence of depressive symptoms.

Methods
Study Design and Participants

A retrospective study was conducted in the period 2018-
2022. in the Institute for Health Protection of Students in
Belgrade. The data were obtained by analyzing the
"Preventive Health Records", which are completed as part
of the regular systematic examinations.

Data Collection

Regular systematic examinations of students at the
University of Belgrade are conducted in the first and third
year of study. Before the medical examination, students
complete a questionnaire containing basic demographic
and socioeconomic data, data on lifestyle habits, the
presence of chronic diseases and previous significant
illnesses, and the PHQ-9 questionnaire, which was also a
research instrument. [16] A score of less than 5 indicates
no depression, 5 to 9 indicates mild depression, 10 to 14
indicates moderate depression, 15 to 19 indicates
moderate depression, and 20 or more indicates severe
depression. The relationship between socio-demographic
characteristics (gender, place of residence, diet and
finances), the students' lifestyle habits (alcohol and
tobacco consumption and physical activity) and their
mental health was investigated. Lifestyle habits, do you
use alcohol: no (does not drink alcoholic beverages),
sometimes (involves consumption of two alcoholic
beverages per day), regularly (daily drinks alcoholic
beverages). Smoking (no and yes), and for physical activity
three variables: no, 2-3 times a week, every day means
train some sport. Follow-up meant that the student was
sent for additional examinations based on the opinion of
the physician who was conducting a systematic
examination at the time.
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Data Analysis

Data are presented as absolute values (N) and frequencies
(%) for categorical variables. The difference between
students' sociodemographic characteristics and lifestyle
habits and the presence of depression in the first and third
years of study were examined using the X2 test. Variables
that were significant in the X2 test in all five calendar years
of student follow-up were included in a binary logistic
regression performed to assess the association with the
presence of depression as a dependent variable.

Data were analyzed using SPSS 20, results were

considered statistically significant if p<0.05.
Results

In the study took part 34047 students of whom 17.53%
stated that they were suffering from depression. The
majority of respondents were female, 67.4%. The
representation of different levels of depression symptoms
in first and third year students is shown in Table 1.
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In all school years studied, first-graders show more symptoms of depression than third-graders.

The investigation of the relationship between socio-demographic characteristics and the lifestyle habits of first graders
and the presence of depressive symptoms is shown in Table 2.
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The variables that were statistically significant in all five years were the students' alcohol consumption and physical
activity. The students who showed symptoms of depression were female, lived with their parents, did not consume
alcohol, did not smoke, were not referred for follow-up and exercised 2-3 times per week.
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The study of the relationship between third-year students' lifestyle habits and the presence of depressive symptoms is
shown in Table 3.
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For third-year students, place of residence and referral for reexamination are the most important variables. Those who
showed symptoms of depression were female, lived and were fed by their parents, did not consume alcohol, did not
smoke, were not referred to the specialist, and exercised 2-3 times per week.

Table 4 shows the relationship between the sociodemographic characteristics and lifestyle habits of the students and
the presence of depressive symptoms

Independent varlables B OR (95% C1) P value
Do you wse alcohel 049 163 (1L.21-2.19) P<0.0M
Do you excersise -0.46 0.63 (0.50-0.80) P<0.00
Where do you live 0003 1.00(0.9111) 0.959

Referred to the specialist 112 308 (242-392) P<0.0M

In the logistic regression model, the variables positively and significantly associated with the presence of depressive
symptoms were alcohol consumption (OR: 1.63, 95% Cl: 1.21-2.19) and referred to the specialist (OR: 3.08, 95% CI: 2.42-
3.92). We found an inverse association between the occurrence of depression and physical activity (OR: 0.63, 95% Cl:
0.50-0.80).
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DISCUSSION

Adolescents are an extremely heterogeneous group
whose upbringing can be peaceful and without major
problems, but also stressful, with numerous frustrations,
fears, insecurities and suffering that lead to extreme
vulnerability. It is a phase of leaving childhood, in which
one learns new boundaries and discovers one's self-
image, in which one paradoxically wants to become
independent from one's parents, but at the same time
wants to belong to a group of peers. Therefore,
communication with them should be open, intimate and
with a lot of appreciation, respect and empathy.

Mental illness can have a negative impact on overall
physical health, quality of life and engagement in
important life domains and activities, including school,
work and social relationships. [17-19] Experience shows
that chronic and persistent symptoms of mental illness can
contribute to suicide risk. Identification of factors that
contribute to mental health recovery in transition-age
youth and early intervention are therefore recognized as
priority areas within national and global mental health
strategies and guidelines. [20,21]

Young people aged 16—29 years are the most at-risk age
group for the onset of mental illness, as this is a significant
period of psychosocial development, identity formation
and many other life changes. [17,18]

This study covered a five-year period (2018-2022),
including the first three years of the Covid-19 virus
pandemic (2020-2022).

In the study conducted, it was shown that women are
more prone to symptoms of depression, which is
consistent with numerous studies by other researchers in
which the female gender is mentioned as a risk factor for
mental disorders. [22]

Students are a group that was already at high risk of
mental disorders before the pandemic. It is estimated that
up to 20% of students suffer from a mental disorder, which
mainly includes anxiety, mood swings, and psychoactive
substance use. [23] As young adults, they may have
genetic factors that interact with environmental factors
during their studies, such as academic workload and
demands, financial support, social interaction with peers
and faculty (impersonal relationships), and even traumatic

https://doi.org/10.70949/pramed202601016F

experiences and stresses of various kinds. [24] In our
study, the prevalence of depressive symptoms was
17.53%.

Undergraduate students have different socioeconomic
statuses, which may entail a number of risk factors for
mental health. [25]

In their study, Eisenberg et al. demonstrated a positive
correlation between depression and financial instability in
the student population; the same correlation was also
found in the study by Lerman et al. [26]

In our study, we found a correlation between depression
symptoms and students' lifestyle habits, which included
alcohol consumption, cigarettes and physical activity. The
results showed that the incidence of depression symptoms
was highest in first-year students who lived and ate with
their parents, did not consume alcohol, did not smoke,
were not referred for follow-up, and exercised 2-3 times
per week. Some studies show a correlation between the
occurrence of depression and male gender and smoking.
[27] In addition, the socio-demographic characteristics of
the population studied were analysed (place of residence,
diet and livelihood) and it was found that third-year
students were significantly more likely to be depressed if
they lived with their parents, which can be explained by
the fact that they were under more pressure from their
parents in terms of their university commitments, lack of
privacy and independence.

The study also showed that students with a higher level of
depression were not sent for reexamination. The reasons
for this could be the following: that the doctors do not
spend enough time and recognize the problem due to the
lack of time in their daily work in primary health care; that
there are currently no free appointments for specialist
examinations or that the offered appointments do not suit
the students due to private commitments; that the
students reject the doctor's suggestion or are offered to
think for a while and come back later; that they do not
have health insurance. Studies show that symptoms of
depression would be recognized up to three times more
often if patients were referred for rehabilitative
examinations. [28]

In their work, Keum et al. point to a positive correlation
between depression and alcohol consumption. [29] Our
results showed that the higher the level of depression
symptoms, the more regularly the students consumed 1.63
times more alcohol.

Jiang and Rudenstine showed in their studies the
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association between depression and reduced physical
activity, first years of study and the impact of the Covid-19
virus pandemic on the mental health of university
students. [30] The impact of the Covid-19 pandemic on
students' mental health was also noted. This can be
explained by the fact that the pandemic itself led to
changes in living habits, isolation, a low number of social
contacts, online courses and insecurity, that certain strains
caused more severe clinical forms, a higher number of
hospitalizations and a higher mortality rate, so that people
feared for their own health and the health of their
roommates... These are all factors that could affect the
mental health of students at the time and cause the onset
of depressive symptoms.

Our study showed that students' physical activity
decreased 0.63-fold the more severe their depression
was. People with depression often experience reduced
motivation, a lack of energy, and little interest in everyday
activities — especially in engaging in additional physical
activity. On the other hand, physical activity can be
beneficial for students in regulating and reducing
depressive symptoms. However, these effects may vary
depending on gender. [31] Some studies have found no
statistically significant correlation between physical activity
and the presence of depression. However, others have
shown that more intense physical activity is associated
with better mental health status. [32] Further research is
needed to better understand the relationship between a
sedentary lifestyle, physical activity, and depression in this
population.

https://doi.org/10.70949/pramed202601016F

Cross-sectional study design, facilitates the simultaneous
assessment of outcomes and exposures among study
participants. The efficiency and cost-effectiveness of
cross-sectional strategies make them appealing for
preliminary data collection, but hinders establishing causal
relationships. This is a cross-sectional study designed to
provide information on the prevalence of depression and
odds ratios. A questionnaire and retrospective self-
reporting by respondents were used in the data collection,
so there is a possibility of bias and unrealistic assessment.
Secondly, there could be a lack of willingness on the part
of respondents to disclose information about their private
lives and this could have negative consequences.

CONCLUSION

Students were identified as a risk group for developing
symptoms of depression, which is 17.53% in the Serbian
student population. The students who showed symptoms
of depression were female, lived and were fed by their
parents, did not consume alcohol, did not smoke,
exercised 2-3 times a week and were not referred for
examination  after ~ systematic  examinations.  The
importance of preventive measures by physicians should
focus on promoting lower alcohol consumption, reducing
and quitting smoking, more frequent physical activity and
regular systematic examinations, as well as mandatory
referral to the specialist to reduce the progression and
occurrence of severe forms of depression.
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INDIVIDUALIZED SULCAL AND GYRAL CORTICAL ANATOMY A
NEGLECTED CONCEPT

Slobodan Malobabi¢' @ Goran Spasojevi¢?
1 Institute of Anatomy “Niko Miljani¢”, Faculty of Medicine, University of Belgrade, Belgrade, Serbia,
2 Department of Anatomy, Faculty of Medicine, University of Banja Luka, Banja Luka, Republic of Srpska, Bosnia and Herzegovina

Future unavoidable development of individualized brain anatomy as a part of personalized medicine requires large databases from a vast
number of individual brains. The simple descriptions, important in the clinic, demonstrated the wide morphological and morphometric
variability of the sulci and gyri. Today, it is no longer enough, like in traditional anatomy, to simply describe one single, several, or even "all"
sulcal/gyral variations in one region of the brain. Potential problems in the comprehensive analysis of their patterns with attempts to suggest
further research are briefly reviewed. The medial hemispheric surface is suitable for a morphological pilot study of complete sulcal and gyral
variability. Sulcal patterns should be presented in simplified linear form rather than as detailed images, and one useful simplification for

analyzing gyral patterns, the essential gyral line, is described. Simultaneous investigation of gyri and sulci is recommended, but the problem
is combinations of specific patterns in different percentages. Sophisticated algorithms could recognize cortical patterns and calculate their
possible combinations. Anatomical terminology is an unavoidable component of these studies. Big data about variations of sulci and gyri
would be useful in personalized medicine but also in genetic studies of potential laws and inheritance of their associations.

Key words: Human brain, sulci, gyri, shapes, variability, analysis

INDIVIDUALIZOVANA ANATOMIJA KORTIKALNIH ZLEBOVA |
VIJUGA ZANEMAREN KONCEPT

o« 1 m o es2 A
Slobodan Malobabic¢' @ Goran Spasojevi¢
1 Institut za anatomiju ,,Niko Miljani¢“, Medicinski fakultet, Univerzitet u Beogradu, Beograd, Srbija,
2 Katedra za anatomiju, Medicinski fakultet, Univerzitet u Banjoj Luci,Republika Srpska, Bosna i Herzegovina

Predstojeci neizbezan razvoj individualizovane anatomije mozga, kao dela personalizovane medicine, zahteva velike baze podataka sa
ogromnog broja pojedinacnih mozgova. Jednostavni opisi, vazni za kliniku, pokazali su Siroku morfolosku i morfometrijsku varijabilnost
Zlebova i vijuga kore mozga. Medutim, danas viSe nije dovoljno, kao u tradicionalnoj anatomiji, da se samo jednostavno opise jedna,
nekoliko ili Cak ,sve“ varijacije zlebova i vijuga u jednom regionu mozga. Zato su ovde su ukratko prikazani moguci problemi u
sveobuhvatnoj analizi njihovih oblika, uz pokuSaje ukazivanja na dalja istrazivanja. Medijalna povrSina hemisfere je pogodna za pilot studiju
sveobuhvatne varijabilnosti zlebova i vijuga. Zlebovi bi trebalo da se prikazuju u pojednostavljenom linearnom obliku pre nego kao detaljne
slike, a opisana je i korisna pojednostavljena metoda analize Sara vijuga, ,the essential gyral line“. Preporucuje se istovremeno istrazivanje
Zlebova i vijuga, pri Cemu problem predstavljaju kombinacije specificnih obrazaca koji su prisutni u razlicitim procentima. Sofisticirani
algoritmi bi mogli da prepoznaju kortikalne obrasce i da izracunaju njihove moguce kombinacije. Anatomska terminologija je neizbezna
komponenta ovakvih istrazivanja. ,Veliki podaci“ (big data) o varijacijama Zlebova i vijuga bili bi korisni u personalizovanoj medicini, ali
takode i u genetskim studijama potencijalnih pravila i mogucih zakona nasledivanja njihovih udruzenosti.

Kljucne reci: Mozak coveka, Zlebovi, vijuge, oblici, varijabilnost, analiza
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Individualized sulcal and gyral cortical anatomy: A neglected concept?
Slobodan Malobabi , Goran Spasojevi

INTRODUCTION

It is now widely believed that the underlying heterogeneity
of many disease processes suggests that strategies for
treating an individual with a disease, and possibly
monitoring or preventing that disease, must be tailored or
‘personalized’” to that individual's unique biochemical,
physiological, environmental exposure, and behavioral
profile [1]. Each human brain imagined or studied by
different methods is by itself individualized. This short
review uses the term “individualized anatomy,”
understanding that it can only be a part of personalized
medicine.

Numerous descriptions of the human brain’s sulcal and
gyral variability are available [2] and are constantly being
renewed. Although brain structure and brain function are
not strictly dependent on each other, studies show that
they are closely related, and the knowledge of this
relationship allows the surgeon to plan procedures [3]. It is
enough to mention here only two illustrative examples of
the excellent and detailed traditional anatomical studies,
describing a large number of variations of the occipital [4],
subparietal, and parietooccipital sulci [5], as well as a
monograph about anatomical variability and terminology
of sulci [6]. Analysis of sulcal and gyral morphology and
quantitative data is necessary also for studies of cortical
development, cortical plasticity, pathological changes,
comparative neuroanatomy, and the evolution of the
cortex [2].

Despite the vast amount of information about the cerebral
sulci, and particularly their variability [7], it is not entirely
clear, apart from simple descriptions and morphometry,
how to additionally treat and exploit obtained data. One
of the goals could be to achieve the optimal use of these
qualitative and quantitative data in different research and
to explore possible genetic backgrounds or regularities of
brain variability. In the available literature there is no data
on whether or how often comprehensive morphological
studies of all sulci and/or gyri in large samples of human
brains have been reported. When sex, age, or brain side
data are included, an enormous number of possible
combinations of variations appear in the analysis of the
individualized whole brain cortical patterns.  The
consequent increase in the scope of detailed research of
the very large number of samples required makes work
difficult, but it may be solved using artificial intelligence.
How to assess whether two sulcal/gyral shapes are similar
or not, and what is the confidence limit for determining

https://doi.org/10.70949/pramed202601627M

similarity? The recognition, definition, manual labeling, and
typification of the sulcal/gyral shapes require training of a
human observer to be able to identify sulci and gyri in
individual brains. Since it is often based on the personal
judgment of one or several investigators and is obviously
up to the researcher (subjective error), the results of such
studies are only roughly comparable. If, in order to
facilitate work, the pre-labeled templates for identifying
anatomical variations are used, this does not lead to an
improvement of the study. The "standardization", such as
the use of the intercommissural line system, also limits the
accuracy of findings and can provide an illusory feeling of
excessive confidence. On the other hand, these can be
considered primitive, but the widely available methods still
have their purpose.

During the studies of the human corpus callosum, authors
more than thirty years ago encountered the problem of
variable shape analysis, even if callosal shape is simpler
and well delineated compared with sulcal and gyral
patterns [8]. It seemed impossible to determine which
callosal shapes are identical or are only similar, especially
if analysis required further parcellation into callosal parts,
which are without defined boundaries. Compared to this,
the analysis of gyral and sulcal patterns appears several
times more complex. The traditional partial descriptions
with percentages reported of the morphological variations
of the certain sulci and gyri, although adequate for the
clinical purposes (see refs. [4, 5]), are no longer sufficient.
Recently anatomical data preparation requires different
new approaches for the analysis of a lot of brains to
acquire actual “big data” about variable cortical
morphology. Sophisticated programs or algorithms, such
as artificial intelligence (the details of which are beyond
the knowledge of anatomists), are needed to recognize
morphological patterns and their similarities and, in some
research, to apply the analysis of the fractal structure.
Namely, the brain science will become more reliant on big
data to provide a wealth of knowledge and can also be
used to build computational models, and a model of the
human brain as a “reference brain” provides important
biological details [9].

This paper reviews briefly some challenging issues based
in large part on the  experience of the author's
morphological research of the human brain cortical folding
patterns, that is, sulcal/gyral shapes. To illustrate common
issues in morphological studies of the cortical sulci and
gyri, first are presented comparative views of photos and
simplified linear presentations of sulci as examples for
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