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Abstract

Objective — The objective of the research was to examine the mental health of Croatian high-school students before and during
the COVID-19 pandemic with regard to gender, age, school, residence, family structure, and parents’ education. Materials and
Methods - Total of 211 15-year-old first grade high-school students completed the YP-CORE questionnaire in the 2020, just
before the lock-down enforced due to the COVID-19 pandemic. In 2022, now being 17-year-olds, 3*-grade high-school students
filled out the YP-CORE questionnaire once again during the COVID-19 pandemic. Socio-demographic data were collected from
the participants’ health charts. Results - The median YP-CORE score significantly increased from 7 in 2020 to 11 in 2022. A
significant increase in psychological distress was determined, from 11% of adolescents in the pre-pandemic period to 23% of
adolescents in the pandemic period. Significantly higher rates were reported by girls in both periods. Students from the School
of Applied Arts and Design reported psychological distress significantly more often than students from the Electrical Engineering
and Traffic School and the Grammar School before and during the pandemic. Family structure was significantly associated with
YP-CORE scores only in the pre-pandemic period. Conclusion - The study showed that the COVID-19 pandemic had negative
impact on mental health of Croatian adolescents, with certain sociodemographic risk factors being associated with poorer mental
health outcomes.
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Introduction on literature data, depression has emerged as a ma-

jor cause of disability in children and youth, and

In 2019, one in cight people suffered from a men- suicide ranks as the fourth leading cause of death

tal health disorder, with anxiety and depression among those aged 15 to 29 (4). The prevalence

being the most common ones (1). In the global
population, one in six people is an adolescent (2).
Worldwide, one in seven adolescents aged 10 to 19
experiences a mental health disorder, constituting
14% of all diseases in this age group (3, 4). The
prevalent mental health disorders in adolescents are
anxiety and depression at 43%, conduct disorders
at 20%, and attention disorders at 19% (3). Based

of mental health disorders in Croatia’s youth aged
10 to 19 is 11.5%, implying that approximately
49000 boys and girls are grappling with some form
of mental health issue (4).

The COVID-19 pandemic has led to an in-
crease in the number of people grappling with
mental health disorders, particularly a 26% rise
in anxiety and a 28% increase in depression in its
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inaugural year (5). In China, social isolation ampli-
fied the occurrence of depression and anxiety dur-
ing the pandemic, with over half of the population
reporting a detrimental impact of the COVID-19
pandemic on mental well-being (6). Research
conducted in Croatia during the pandemic iden-
tified depressive and anxious symptoms in 9% of
students, and posttraumatic stress disorder symp-
toms in 15% of students (7). Despite the prevail-
ing notion that the youth are more resilient to the
effects of COVID-19, epidemiological measures
have negatively impacted their mental health (8).
Various studies have underscored the impact of the
pandemic on the mental health of children and
adolescents (8, 9, 10). Preschool children reacted
to the crisis with defiance and rebellious behavior,
whereas adolescents displayed psychological prob-
lems (11). Changes in school routines, such as on-
line education, mask-wearing, social distancing,
restrictions on gatherings and socialization, and the
absence of extracurricular activities, have adversely
affected the mental well-being of students (11).
Sociodemographic variables, such as age, gen-
der, living situation, parental education, exposure
to and appraisal of COVID-19, psychotherapy be-
fore COVID-19 and parental mental health were
associated with mental health of children and ado-
lescents during the pandemic (11). Living together
with both parents and higher parental education
was associated with mental health problems in pre-
schoolers and school-children (11). Recent system-
atic review of mental health problems in children
and adolescents during the COVID-19 pandemic
investigated sociodemographic factors and found
that age was not a significant factor, but found male
sex to be a protective factor. The review concluded
that there is a small number of studies on this mat-
ter and that further research is needed (9).
Considering epidemiological measures un-
dertaken during the COVID-19 pandemic, the
Republic of Croatia was among countries with
moderate to mild approach. Epidemiological mea-
sures at the beginning of the pandemic were strict
and ranged from total lock-down with cessation of
all economic activities, schools and nurseries clo-
sure, restrictions on social gatherings to the level of

nuclear family, followed by the on-line education
and reactivation of economy. Toward the end of the
pandemic education was conducted in schools with
masks and social distance, social gatherings were
less restricted and ranged from 50 to 100 people,
with allowed sports and extracurricular activities.

As part of its national public health strategy,
the Republic of Croatia introduced mental health
screening as an element of preventive systematic
examination in the first grade of high school, pilot-
ing it during the academic year 2019/2020 (12).
The primary objective of this national screen-
ing program was to identify early mental health
risks in young people and to intervene promptly.
Literature data underscores that early onset of men-
tal health disorders increases the risk of comorbid-
ity and mental health problems in adulthood. In
contrast, children and youth without mental health
problems experience improved health outcomes
throughout their lives (13).

This mental health screening laid the ground-
work for investigating the effects of the COVID-19
pandemic on the mental well-being of adolescents
both before and during the pandemic, constituting
the focus of this study.

Therefore, the aim of the study was to inves-
tigate the mental health of Croatian adolescents
before and during the COVID-19 pandemic, and
to determine the socio-demographic characteristics
of adolescents that are associated with their mental
health status.

Materials and Methods

The research was conducted in the School Medicine
Department of the Teaching Institute of Public
Health for Osijek-Baranya County in Croatia.
The participants were Croatian high-school stu-
dents recruited from the following secondary
schools: Electrical Engineering and Traflic School,
Grammar School, and School of Applied Arts and
Design in Osijek, Croatia. The measurements were
taken in two time points. The first measurement
was taken during the systematic examination in the
1* grade of secondary school before the onset of
the COVID-19 pandemic in Croatia. That was in




the academic year 2019/2020, during January and
February of 2020. The second measurement was
taken in the 3 grade of secondary school during
March and April of 2022. In Croatian schooling
system, 1* grade high-school students are about 15
years old, while in the third grade they are about 17
years old. During the first measurement in 2020,
the pandemic had not yet started in Croatia and
school education proceeded normally. During the
second measurement in the 2022, the COVID-19
pandemic had been in the decline in Croatia, the
strictest measures, such as on-line education, re-
strictions on gatherings and socialization, absence
of extracurricular activities were abandoned, and
the high-school education was performed in the
school using masks and social distance. At both
time-points, the measurements were done in per-
son in the school premises.

At both time points, the participants com-
pleted a standardized questionnaire, called YP-
CORE, used to assess mental health risks. Socio-
demographic data were collected from their health
charts and these included gender, age, place of resi-
dence, type of high school, family structure, and
parents education level.

Out of 369 3"-grade high-school students in
these three schools, 255 completed the YP-CORE
questionnaire. The inclusion criteria were as fol-
lows: completion of the YP-CORE questionnaire
from the 1* grade, fully completed questionnaires,
and signed informed consent by the parents/guard-
ians. These criteria were met by 211 students.

The YP-CORE is an instrument designed to
measure psychological distress in children and
youth (14). It was translated into Croatian and
approved according to the CORE System Trust
protocol (15, 16, 17). The questionnaire consists
of 10 items that assess anxiety, depression, trauma,
physical difficulties, functioning, and the risk of
auto-aggressive behavior over the past 7 days. The
response options range from “never” and “very rare-
ly” to “sometimes,” “often,” and “almost always.”
Each answer is scored from 0 to 4, and 3 items are
reverse-scored. A higher score indicates higher psy-
chological distress. The cutoff values for psychologi-

cal distress and mental health risk were as follows:
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for males, YP-CORE score 217 or answering “I had
thought of self-harm”; for females, YP-CORE score
220 or answering “I had thought of self-harm” (18).
According to literature data, the YP-CORE is a reli-
able scale with Cronbach alpha index for all compo-
nents of 0.85 (95% CI: 0.82 to 0.88).

The Cronbach alpha index was 0.83 (95% CI:
0.77 to 0.88) for boys and 0.85 (95% CI: 0.81 to
0.88) for girls. The reliability was also satisfactory
across all age groups (14). Other studies also found
high reliability of this scale (17).

Ethical Considerations

Ethical approval was obtained from the Ethical
Committee of the Teaching Institute of Public
Health for Osijek-Baranya County (No. 381-05-
22-4). Informed consent was obtained from the
parents/legal guardians of all participants.

Statistical Analyses

Categorical variables were presented using abso-
lute and relative frequencies. Numerical variables
were described using median and interquartile
range. Categorical variables were tested using the
chi-square test. The normality of the distribu-
tion of numerical variables was assessed using the
Kolmogorov-Smirnov test. Due to the non-normal
distribution of numerical variables, the Wilcoxon
test was employed to test two dependent groups.
Differences in proportions in dependent samples
were tested using McNemar’s test. Differences be-
tween two independent samples of numerical vari-
ables were examined using the Mann-Whitney U
test, while differences between three or more inde-
pendent samples were assessed using the Kruskal-
Wallis test. All p-values are two-sided, and the level
of significance was set at P=0.05. The statistical
software SPSS (version 22.0, SPSS Inc., Chicago,
IL, USA) was utilized.

Results

The research included 211 participants, with 117
(55%) being boys and 94 (45%) being girls. The
median age of the participants in the first grade of
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high-school at the time of the first measurement was
15 years (interquartile range 15 to 15), ranging from
14 to 16 years. At the time of the second measure-
ment in the third grade of high-school, the median
age of the participants was 17 years (interquartile
range 17 to 17), ranging from 16 to 18 years.

Sociodemographic data of the participants are
presented in Table 1. The median YP-CORE score
in the year 2020 was 7 (interquartile range 5 to 11),
ranging from 1 to 31, while the median YP-CORE
score in the year 2022 was 11 (interquartile range 7
to 17), ranging from 0 to 37. The results showed a
significant increase in YP-CORE scores during the
pandemic period (P<0.001) (Table 2).

In the year 2020, psychological distress was de-
termined in 11% of participants, while in 2022,
23% of participants reported signs of psychological
distress, representing a significant increase. A sig-
nificant difference in YP-CORE results was found

Table 2. YP-CORE Total Scores before and during the
COVID-19 Pandemic

YP-CORE score Median (Interquartile range) P
2020 7(5-11)

<0.001
2022 11 (7-17)

"Wilcoxon test.

between boys and girls (P<0.001), with girls report-
ing more psychological distress both in the pre-
pandemic and pandemic periods (Table 3).

There was no significant difference in YP-CORE
results based on the place of residence in both the
pre-pandemic and pandemic periods (Table 4).

A significant difference in YP-CORE results was
observed among high schools (P<0.001), with stu-
dents from the School of Applied Arts and Design
reporting psychological distress more frequently
than students from the Grammar School and the

Table 1. Sociodemographic Characteristics of the Participants

Characteristics N (%)
Male 117 (55)
Gender
Female 94 (45)
16 years 5(2)
Age 17 years 187 (89)
18 years 19 (9)
Urban 101 (48)
Place of residence
Rural 110 (52)
Electrical Engineering and Traffic School 82 (39)
High-school Grammar School 90 (43)
School of Applied Arts and Design 39 (18)
Complete family with siblings 152 (72)
Complete family — only child 18 (9)
Family structure Divorced parents with siblings 25 (12)
Divorced parents — only child 9 (4)
Parent widow/er 7 (3)
Primary school 14 (7)
Secondary school 147 (70)
Father’s education level
Bachelor of science 14 (6)
Master of science 36 (17)
Primary school 11 (5)
Secondary school 140 (66)
Mother’s education level
Bachelor of science 14 (7)
Master of science 46 (22)
Total 211 (100)




Electrical Engineering and Traffic School, both in
the pre-pandemic and pandemic periods (Table 5).

Significant psychological distress was reported
by high school students from divorced parents in
the pre-pandemic period (P=0.03), while there was
no significant difference in the levels of psychologi-
cal distress based on family structure during the
pandemic period (Table 6).

The education level of parents was not associ-
ated with the level of psychological distress in ado-
lescents, neither in the pre-pandemic period nor in
the pandemic period (Tables 7, 8).

Thoughts of self-harm were reported by 8.5%
of students in the pre-pandemic period and by
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12.8% of students in the pandemic period, but the
increase was not significant (P=0.16). The risk of
auto-aggression increased in both genders, but it
was not significant; for girls, it went from 13.8%
before the pandemic to 18.1% during the pan-
demic (P=0.50), and for boys, it went from 4.3%
before the pandemic to 8.5% during the pandemic
(P=0.27) (Table 9).

Girls significantly more often considered auto-
aggression than boys in both the pre-pandemic
(P=0.01) and pandemic periods (P=0.02). Students
from the School of Applied Arts and Design con-
sidered self-harm more often than students from
the Electrical Engineering and Traffic School or

Table 3. Psychological Distress before and during the COVID-19 Pandemic

Males Females N (%)
Year Emotional distress P’ e
N (%) Total
No 112 (96) 76 (81) 188 (89)
2020 <0.001
Yes 5 (4) 18 (19) 23 (11)
0.0002
No 97 (83) 65 (69) 162 (77
2022 0.01
Yes 20 (17) 29 (31) 49 (23)
Total 117 (100) 94 (100) 211 (100)

x? test; "McNemar test.

Table 4. Psychological distress before and during the COVID-19 Pandemic according to Place of Residence

Rural Total

Year Psychological distress P’
N (%)

No 86 (85) 102 (93) 188 (89)

2020 0.08
Yes 15 (15) 8 (7) 123 (11)
No 74 (73) 88 (80) 162 (77)

2022 0.25
Yes 27 (27) 22 (20) 49 (23)

Total 101 (100) 110 (100) 211 (100) -

X test.

Table 5. Psychological Distress before and during the COVID-19 Pandemic according to Type of School

“School School $School Total P
Year Psychological distress
N (%)
No 78 (95) 82 (91) 28 (72) 188 (89)
2020 <0.001
Yes 4 (5) 8 (9) 11 (28) 23 (11)
No 69 (84) 74 (82) 19 (49) 162 (77)
2022 <0.001
Yes 13 (16) 16 (18) 20 (51) 49 (23)
Total 82 (100) 90 (100) 39 (100) 211 (100)

‘Electrical Engineering and Traffic School; TGrammar; *School of Applied Arts and Design; ) test.
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Table 6. Psychological Distress before and during the COVID-19 Pandemic according to Family Structure

Complete family ~ Complete family ~ Divorced parents  Divorced parents ~ Parent

Ve g:sytcrl;:slogical with siblings — only child with siblings — only child widow/er  Toeal P
N (%)
2020 No 140 (92) 17 (94) 18 (72) 7 (78) 6 (86) 188 (89)
Yes 12 (8) 1(6) 7 (28) 2(22) 1(14) 23 (11)
022 No 122 (80) 11 (61) 19 (76) 5 (56) 5(71) 162 (77)
Yes 30 (20) 7 (39) 6 (24) 4 (44) 2 (29) 49 (23)
Total 152 (100) 18 (100) 25 (100) 9 (100) 7 (100) 211 (100)
X test.

Table 7. Psychological Distress before and during the COVID-19 Pandemic according to Father’s Education Level

Primary school  Secondary school ~ Bachelor of science ~ Master of science

Year Psychological distress Total P*
N (%)

No 10 (71) 131 (88) 13 (100) 34 (94) 188 (89)

2020 0.07
Yes 4(29) 17 (12) 0 (0) 2 (6) 23 (11)
No 10 (71) 113 (76) 10 (77) 30 (83) 162 (77)

2022 0.77
Yes 4 (29) 35 (24) 3(23) 6(17) 49 (23)

Total 14 (100) 148 (100) 13 (100) 36 (100) 211 (100) -

¥ test.

Table 8. Psychological Distress before and during the COVID-19 Pandemic according to Mother’s Education Level

Primary school ~ Secondary school ~ Bachelor of science ~ Master of science

Year Psychological distress Total P
N (%)

No 10 (91) 121 (86) 14 (100) 43 (94) 188 (89)

2020 0.30
Yes 1(9) 19 (14) 0 (0) 3 (6) 23 (11)
No 10 (91) 101 (72) 13 (93) 80 (83) 162 (77)

2022 0.12
Yes 1(9) 39 (28) 1(7) 8(17) 49 (23)

Total 11 (100) 140 (100) 14 (100) 46 (100) 211 (100) -

¥ test.

Table 9. Risk of Self-harm before and during the COVID-19 Pandemic

Total Males Females
Year Answer
N (%)
Yes 18 (9) 5 (4) 13 (14)
2020
No 193 (91) 112 (96) 81 (86)
Yes 27 (13) 10 (9) 17 (18)
2022
No 184 (87) 107 (91) 77 (82)
Total 211 (100) 117 (100) 94 (100)
P 0.16 0.27 0.50

"McNemar’s test.




the Grammar School in both the pre-pandemic
(P=0.001) and pandemic periods (P=0.02). In the
pre-pandemic period, adolescents with divorced
parents and siblings, as well as those from complete
families with or without siblings, considered self-
harm more often than adolescents from complete
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families without siblings and those with parents
who were widowers (P=0.005). In the pandemic
period, family structure was not associated with
thoughts of self-harm. Thoughts of self-harm were
not associated with parents’ education level in ei-

ther of the investigated periods (Table 10).

Table 10. Risk of Self-harm according to Gender, Place of Residence, School, Family Structure and Parents’ Education Level

Variable Year Category Median (interquartile range) Min —max P
Male 0(0-0) 0-1 .
2020 0.01
Female 0(0-0) 0-4
Gender
Male 0(0-0) 0-2 .
2022 0.02
Female 0(0-0) 0-4
Urban 0(0-0) 0-4 .
2020 0.09
Rural 0(0-0) 0-3
Place of residence
Urban 0(0-0) 0-4
2022 0.41°
Rural 0(0-0) 0-3
Electrical Engineering and Traffic School 0(0-0) 0-1
2020 Grammar School 0(0-0) 0-3 0.0017
School of Applied Arts and design 0(0-0) 0-4
Type of school
Electrical Engineering and Traffic School 0(0-0) 0-3
2022 Grammar School 0(0-0) 0-3 0.021
School of Applied Arts and design 0(0-1) 0-4
Complete family -with siblings 0(0-0) 0-4
Complete family — only child 0(0-0) 0-1
2020 Divorced parents -with siblings 0(0-1) 0-3 0.005
Divorced parents — only child 0(0-0) 0-3
Parent widow/er 0(0-0) 0-1
Family structure
Complete family -with siblings 0(0-0) 0-4
Complete family — only child 0(0-0) 0-3
2022 Divorced parents -with siblings 0(0-0) 0-4 0.407
Divorced parents — only child 0(0-1) 0-1
Parent widow/er 0(0-0) 0-2
Primary school 0 (0-0,25) 0-1
Secondary school 0(0-0) 0-1
2020 0.18"
Bachelor of science 0(0-0) 0-1
Brihah clnenfen Master of science 0(0-0) 0-1
level Primary school 0(01,25) 0-2
Secondary school 0(0-0) 0-1
2022 0.15°
Bachelor of science 0(0-0) 0-1
Master of science 0(0-0) 0-1
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Continuation of Table 10.

Variable Year Category Median (interquartile range) Min - max P
Primary school 0(0-0) 0-1
Secondary school 0(0-0) O=1
2020 0.16"
Bachelor of science 0(0-0) 0-1
Misilhers cliesiten Master of science 0(0-0) O=1
level Primary school 0(0-0) 0-2
Secondary school 0(0-0) 0=2
2022 0.41°
Bachelor of science 0(0-0) 0-1
Master of science 0(0-0) O=1

"Mann-Whitney U test; "Kruskal-Wallis test.

Discussion

The objective of the research was to assess the mental
health status of 17-year-old 3"-grade high-school
adolescents during the COVID-19 pandemic and
compare the obtained results to their mental health
status when they were 15 years old in the first grade
of high school. The results revealed a significant dif-
ference in mental health status before and during
the COVID-19 pandemic, indicating an increase
in psychological distress among adolescents during
the pandemic. Similar findings of poorer mental
health and well-being among adolescents during
the COVID-19 pandemic were observed in other
studies as well (5, 9, 10). A study conducted in
Zagreb, the capital of the Republic of Croatia, in
2021 across all primary and secondary schools with
a sample of 22000 children and adolescents also
obtained comparable results (7).

In 2020, the mean YP-CORE score was 7, simi-
lar to a non-clinical sample study of pupils in Great
Britain, with a mean score of 7.4 (14). During
the pandemic, adolescents scored higher with a
mean score of 11, indicating elevated psychologi-
cal distress. Another Croatian study conducted in
2012 (16) reported even higher scores at two time
points, possibly influenced by factors other than
the COVID-19 pandemic. Moreover, separate re-
search in Croatia conducted before the COVID-19
pandemic reported YP-CORE mean scores ranging
from 10.5 to 16.1 across five time points through-
out high school education with the peak in the
second grade of high-school (17). Increase in the

YP-CORE might be related to the age itself, but
other authors associated the increase of YP-CORE
results during education to the time periods associ-
ated with more frequent examinations potentially
affecting adolescents” psychological state and to the
“educational stressors theory” that links pressure of
achieving success in school to the emotional state of
adolescents (17).

Psychological distress was observed in 11% of
the 15-year-old adolescents in the first grade of
high school, while in the third grade, the percent-
age rose to 23% among 17-year-old adolescents,
signifying a notable increase. A similar pattern of
increase was identified in aforementioned Croatian
research employing the same questionnaire, with
rates increasing from 26% in the first grade to 55%
in the third grade of high school (17).

Furthermore, this research highlighted signifi-
cant gender differences, with females reporting
higher scores than males in both the pre-pandemic
and pandemic periods. Another study conducted in
Croatia in 2020 using the same methodology also
found females reporting more psychological distress
during the systematic examination in the first grade
of high school (19). Other studies also confirmed
higher prevalence of psychological difficulties in
girls compared to boys (16, 20, 21), which may be
attributed to hormonal influences and social factors
that encourage emotional expression in girls as op-
posed to boys (22, 23).

Other studies have reported age associations

with mental health risks assessed by the YP-CORE




questionnaire (11, 14, 21, 24). This study could
not explore the impact of age on mental health
outcomes due to homogenous age of the partici-
pants. No significant differences in mental health
risks among adolescents were found in relation to
their urban or rural place of residence.

The study’s outcomes indicated significantly
higher psychological distress among adolescents
attending the School of Applied Arts and Design
compared to those attending the Grammar School
and the School of Electrical Engineering and Traffic.
This disparity could be attributed to the predomi-
nantly female student population at the School of
Applied Arts and Design, where only 15% of par-
ticipants were male. Conversely, only 6% of par-
ticipants at the School of Electrical Engineering and
Trafhc were female due to its primarily male student
body, while the Grammar School had a more bal-
anced gender distribution. In contrast, other stud-
ies have shown higher mental health risks in gram-
mar schools compared to vocational schools (16).
A study exclusively among females found no differ-
ence between grammar and vocational schools but
reported higher questionnaire scores overall (23).

The study also confirmed the influence of fam-
ily structure on adolescents’ mental health. In the
pre-pandemic period, family structure significantly
impacted psychological distress, though this differ-
ence disappeared during the pandemic. Some ex-
perts argue that the COVID-19 pandemic might
have hindered the traditionally positive effects of
social support within families due to financial and
economic pressures stemming from the pandemic
(25). The study found no association between ado-
lescents’ psychological distress and parents’ educa-
tion level, despite previous findings linking higher
parental education with children’s psychological
distress (11).

The risk of self-harm did not significantly in-
crease during the investigated period, fluctuating
from 9% in 2020 to 13% in 2022. These rates are
lower than those reported by the Croatian Institute
of Public Health, where 25% of sixteen-year-old
adolescents in Croatia expressed self-aggressive
thoughts and 10% attempted suicide. Female ad-
olescents exhibited a higher risk (26). This study
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also revealed significant differences in self-harm
ideation between genders and among different
schools, again potentially due to schools with pre-
dominantly female student populations. Self-harm
ideation was associated with family structure in the
pre-pandemic period but not during the pandemic.
Parents’ education level was not linked to self-ag-
gressive thoughts in either investigated period.

The study outcomes offer valuable insights for
parents, teachers, and healthcare professionals to
identify the required actions to timely detect ado-
lescents” psychological distress and provide essential
support and treatment. The study also identified
factors influencing adolescents’ psychological dis-
tress. A different study assessing mental health in
Croatia during the pandemic identified risk factors
such as female sex, young and senior age, migra-
tion, infection concerns, insecurity, high-risk per-
ceptions, media exposure, previous infections, and
pre-existing conditions. Protective factors included
social support, personal interactions, health litera-
cy, access to accurate information, comprehension
of information, and adherence to guidelines (25).
The United Nations Children’s Fund underscores
the significance of identifying, understanding, and
addressing risk factors for mental health problems
in children and adolescents (27). The importance
of parenting, supportive learning environments,
and peer relationships in fostering mental health
is emphasized (27). However, individual responses
to various factors can differ. For instance, a school
can have both protective and detrimental effects on
a child’s mental health. While a school can boost
mental health through knowledge dissemination,
personal growth opportunities, and enhanced
self-esteem, it can also be detrimental if it per-
petuates violence, bullying, stress, or harsh teach-
ing methods (28). Other reported risk factors for
adolescents’ mental health include bullying, social
isolation, inadequate physical activity, obesity, mal-
nutrition, sedentary lifestyles, substance use, school
absenteeism, early marriages, and experiences of
sexual, physical, or psychological abuse (27). The
COVID-19 pandemic has exacerbated mental
health issues globally, warranting heightened efforts
to address this public health concern (5).

89



90

Central Eur J Paed 2023;19(2):81-91

Limitations of the Study

Several limitations of this study should be acknowl-
edged. Firstly, the questionnaire relied on self-re-
porting. Secondly, the timing of measurements
might not have accounted for other stress sources
potentially influencing adolescents’ psychological
states. Thirdly, the sample did not encompass all
high schools due to the start of lockdown measures
before administrating YP-CORE in certain schools
for the purpose of the first measurement.

Conclusion

The study showed that the COVID-19 pandemic
had negative impact on mental health of Croatian
adolescents, with certain sociodemographic risk
factors being associated with poorer mental health
outcomes. Subsequent research is needed to un-
derstand the long-term effects of the pandemic on
adolescents’ mental health and to explore the risk
factors of mental health outcomes in adolescents,
with the objective of formulating comprehensive
national public health strategies.
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