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Relevance. It is widely recognized that COVID-19 disease is significant problem for public health. The COVID-19 pandemic
evolves, the long-term health impacts are continually increasing and children health is particular concern. The duration of exposure,
heterogeneity and plurality of biopsychosocial factors have to unpredictable consequences on the mental health of vulnerable populations
such as children and adolescents.

Objective. Determination the significant factors affecting the mental health of schoolchildren during the pandemic in order to further
develop the health-saving measures.

Methods. During implementation of quarantine measures due to COVID-19 pandemic, we studied the peculiarities of schoolchil-
dren’s life and mental health in 2020-2021 (n=1393) from all regions of Ukraine. Q-RAPH, GPAQ, RCADS-P-25 questionnaires were
used. Prior to the pandemic, MH survey of 500 schoolchildren was conducted using “Children’s Neuroses Questionnaire” method.
Descriptive statistics, Student’s coefficients, univariate and multivariate analysis of variance, followed by a posteriori estimation of mean
differences according to the Bonferroni test, conjugation tables, logistic and linear regression models were used.

Results. Constant stay in an apartment during quarantine leads to an increase in the chances of anxiety-depressive disorders on
average by 2.5 times. During the pandemic for the observation period, both duration and frequency of walks were significantly lower
for the children with mental disorders. The likelihood of pathological increases in anxiety and depression in school age children without
interactive learning is 1.8 times greater. Pairwise comparisons of adjusted means using the Bonferroni test demonstrated that the higher
is the BMI - the shorter is the sleep (f=-1.9; p=0.004), the longer is the sedentary behavior duration (=3.4; p=0.001) - the shorter is
MVPA (B =-1,4; p=0,005). It was established that depressive disorders are 2.4 times more common among the children with chronic dis-
eases than among the healthy children (x> =51.1; p<0.001). In the course of 3d linear modeling of normalized indicators we can see that
a decrease in both light physical activity (LPA) and MVPA leads to deterioration in mental health indicators of the children.

Conclusions. Main factors of the negative impact on children’s mental health during the COVID-19 pandemic are: permanent stay
at home (OR=2.02; CI 1.39-2.93), frequency of walks less than 4 times a week and duration less than 220 minutes per week (OR=1.96;
CI 1.12-3.45), non-interactive remote learning (OR=1.78; CI 1.17-2.69), overweight and obesity of schoolchildren (OR=1 .52; CI 1.11-
2.08), presence of chronic diseases (OR=2.79; CI 1.99-3.91), anxiety disorders in parents (OR=3.67; CI 1.02-13.25) and their lack of
higher education (OR=1,27; CI 1,03-1,56).

The obtained results must be taken into account when developing further preventive strategies and tactics for overcoming the pan-
demic consequences.

Keywords: COVID-19, children health, symptoms of depression and anxiety, lifestyle and physical activity.

Relevance. It is widely recognized that COVID-
19 disease is significant problem for public health
[1]. The COVID-19 pandemic evolves, the long-
term health impacts are continually increasing and
children health is particular concern [2, 3]. Therefore,
a comprehensive study of the COVID-19 pandemic
factors is still relevant.

First introduction of lockdown in Ukraine and
transition of children to remote studies was a stressful
factor that caused an increase in the level of anxiety
and triggered a cascade of adaptive reactions [4, 5].
Introduction of further lockdowns with a periodic
return to the normal way of life, but still under the
conditions of a tense epidemic situation, became a
chronic stress factor [6].

The duration of

exposure, heterogeneity

and plurality of biopsychosocial factors have to
unpredictable consequences on the mental health
of wvulnerable populations such as children and
adolescents [7]. Mental health is an indicator of the
adaptive response of the body, since any adaptation
process begins with the activation of genes that
provoke an increase in the level of anxiety and thus,
through a number of hormonal and biochemical
mechanisms, trigger metabolic changes. With an
excessive reaction to stress, depressive symptoms are
added to anxiety symptoms. In case of the chronic effect
of a stressful factor, depressive manifestations deepen
and excessive stimulation of the pituitary-adrenal
axis continues involving all organs and systems,
which potentiates development of psychosomatic
diseases.
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Objective. An important task is to determine
the significant factors affecting the mental health
of schoolchildren during the pandemic in order to
further develop the health-saving measures, which
has become the objective of this study.

MATERIALS AND METHODS

During introduction of the quarantine measures
due to the COVID-19 pandemic, we conducted a
study of peculiarities of life and mental health of
the schoolchildren from all regions of Ukraine in
April 2020 and April 2021 (n=1393; 53.7% boys).
Questionnaires Q-RAPH, GPAQ, RCADS-P-25 were
used [8]. The questionnaire Q-RAPH had created
by us specifically for this study and is copyrighted
[9]. Assessment of the physical development of
schoolchildren was carried out using z-scores of the
body mass index (BMI) according to the WHO tables.
Study of the mental health of the schoolchildren
was conducted based on the anxiety and depression
indicators assessment, as well as general well-
being. We also assessed the lifestyle, motion activity
(MA), its types, duration and frequency, presence of
chronic diseases. Several questions were related to
the psychological condition of the parents themselves
using the GAD-2, PHQ-2 questionnaires. Before the
pandemic, examination of the mental health of 500
schoolchildren (55.0% boys) was conducted according
to the method “Children’s Questionnaire of Neuroses”
[10]. All survey participants signed informed consent
statement. Statistical analysis was carried out using
STATISTICA 8.0 and IBM SPSS STATISTICS 26

software. Descriptive statistics, Student’s coefficients,
univariate and multivariate analysis of variance,
followed by a posteriori estimation of mean differences
according to the Bonferroni test, conjugation tables,
logistic and linear regression models were used.

RESULTS AND DISCUSSION

The study covered all regions of the country
(Figure 1). The vast majority of respondents lived
in cities (75.4+2.1)%, which corresponds to the
distribution of the population in Ukraine.

Data comparison by observation periods
demonstrated that the share of schoolchildren with
depressive symptoms increased during the pandemic
by 13.3% (> =31.1; p<0.001) compared to the period
before the pandemic. During the period before the
pandemic, depressive borderline and clinical disorders
were detected in (8.2+4.5)% of schoolchildren, during
the first year of the pandemic in (15.5£3.2)%, during
the second year in (21.5£7 .7)%. The upward trend
was detected both in the group of boys (R*=0.971) and
in the group of girls (R?=0.982). Along with this, the
share of children with anxiety disorders in the second
year of the pandemic decreased compared to the first
year (p<0.05) and corresponds to the level before the
pandemic (Figure 2).

In China, for instance, a study has evaluated 1036
quarantined children and adolescents (6-15 years) of
which 10.8%, 18.9% and 6.6% presented depression,
anxiety, and both, respectively [11]. There have also
been reports in China of children and adolescents
aged 3 to 18 years experiencing symptoms of
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Fig. 1. Settlements, which residents participated in the study
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inattention, attachment, worry and irritability during
this pandemic [12].

Another study showed a high prevalence of
psychological distress in children and adolescents
quarantined by the COVID-19 pandemic in India:
experienced helplessness — 66.11%, worry — 68.59%
and fear — 61.98% [13].

In our study, among the schoolchildren with
normal body weight, the share of children with
anxiety and depressive disorders was 12.3%, among

76

the schoolchildren with excessive body weight and
obesity — 21%. Pairwise comparisons of adjusted
means using the Bonferroni test demonstrated
that the higher is the BMI — the shorter is the sleep
(B=-1.9; p=0.004), the longer is the sedentary behavior
duration (f=3.4; p=0.001) - the shorter is MVPA
(B =-1,4; p=0,005). And CDC report also emphasizes
that children with obesity may have worse outcomes
from COVID-19 [14].
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It was established that depressive disorders are
2.4 times more common among the children with
chronic diseases than among the healthy children
(¥ =51.1; p<0.001). The indicator specific for
depression and anxiety increases with a decrease in
parental education (f=-1.0; p=0.028), an increase
in BMI (p=0.4; p=0.009) and presence of chronic
diseases in the pupil.

Probability of pathological increase of anxiety
and depression in schoolchildren in the absence of
interactive learning is 1.8 times higher (OR=1.78; CI
1.17-2.69; p<0.01) than in its presence. However, it
was established that the impact of online lessons on
the mental adaptation of the children differs depending
on their duration. If all online lessons have the same
duration, children are 4.3 times less likely to develop
anxiety and depression.

It is known that in order to maintain optimal
development, children and adolescents need walks in
the fresh air. But the share of the schoolchildren, who
walked for at least 60 minutes a day 5-7 times a week
during quarantine measures amounted only to 10.3%.
Before the quarantine introduction, the share of
schoolchildren, who walked for more than 1-2 hours/
day amounted to 48.5%. At the same time, during the
pandemic for the observation period, both duration
and frequency of walks were significantly lower for
the children with mental disorders (Figure 3).

Also, constant stay in an apartment or within a
household during quarantine leads to an increase in
the chances of anxiety-depressive disorders by 2.2
times in boys and 2.9 times in girls (OR=2,02; CI
1,39-2,93).

LPA vs. MVPA vs. depressive symptoms

Z =0,7372+3,2006E-5"+6,9329E-5"y

sy Yo Fvaisnti poaady

About the need to increase physical activity has
been repeatedly pointed out [15, 16]. Given the
negative trends in health of the Ukrainian children and
prevalence of distance education, increasing physical
activity issue is relevant.

During the 2021 lockdown and remote learning, the
share of primary school age children with a sufficient
level of moderate and high-intensity physical activity
(MVPA) (60 min/day) amounted to (29.0+=4.2)%,
during the adaptive quarantine - (39.6£6.7)%. A
decrease in the level of MVPA of the school-aged
children (by 12.7%) during the quarantine in 2021
compared to 2020 (p<0,001) was established.

In the course of 3d linear modeling of normalized
indicators with different measurement units in the
range from 0 to 1 (0 is the worst value of the indicator,
1 is the best value), we can see that a decrease in
both light physical activity (LPA) and MVPA leads
to deterioration in mental health indicators of the
children (Figure 4).

The correlation between the psycho-emotional
condition of children and their parents has been
established: if parents have anxiety symptoms during
quarantine, the level of depression in children of all
age groups increases by 22.4% (t=3.4; p=0.001), the
level of anxiety - by 15.7% (t=2.5; p=0.015). If parents
have depressive symptoms, the level of depression
in children increases by 27.8% (t=5.2; p<0.001),
the level of anxiety — by 18.7% (t=3.5; p=0.001).
Children, whose parents have higher education, are
1.5 times less likely to have depressive disorders than
children whose parents have secondary or special
secondary education (¥>*=10,6; p<0,005).

LPA vs. MVPA vs. anxiety symptoms

Z =0.7362+5 4439E-5"¢+3 8033E-5'y

Fig. 4. 3d linear modeling of the correlation between indicators of children’s anxiety and depression
and motor activity indicators
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Multiple survey studies indicate that the impact of
the COVID-19 pandemic on mental health of children
and adolescents is multifaceted and substantial,
so research continuation can help to overcome the
pandemic consequences [17-19].

CONCLUSIONS

Main factors of the negative impact on children’s
mental health during the COVID-19 pandemic are:
permanent stay at home (OR=2.02; CI 1.39-2.93),
frequency of walks less than 4 times a week and
duration less than 220 minutes per week (OR=1.96;
Cl 1.12-3.45), non-interactive remote learning
(OR=1.78; CI 1.17-2.69), overweight and obesity of
schoolchildren (OR=1.52; CI 1.11-2.08), presence
of chronic diseases (OR=2.79; CI 1.99-3.91),
anxiety disorders in parents (OR=3.67; CI 1.02-
13,25) and their lack of higher education (OR=1,27;
CI 1,03-1,56).

The obtained results must be taken into account
when developing further preventive strategies and
tactics for overcoming the pandemic consequences.

Conflicts of interest: absent.
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OCHOBHI YUHHUKU HETATUBHOI'O BILIUBY MAHJAEMIi COVID-19 HA IICUXIYHE 3I0POB’sSI TITEI

Tosak C.B., €Enizaposa O.T., Cmankeeuyu T.B., Ilapay A.M.
Y «Incmumym epomadcorozo 300poers im. O.M. Mapzeesa HAMH Ykpainuy, Kuis, Yxpaina,
e-mail: school_health@meta.ua

AKTyaabHicTb. 3araabHOBU3HAHO, 1110 xBopoba COVID-19 € cepiio3Hoto 1mpo6ieMoio Juisi TpoMajichkoro 310poB’s. [lanxemis
COVID-19 po3BuBaeThCs, 10BrOCTPOKOBHUI BIIMB Ha 310POB’s OCTIMHO 3pOCTAE, 1 30POB’S AiTeH BUKIMKAE 0COONMBE 3aHETIOKOCHHSI.
TpuBaicTh BIUIMBY, HEOJHOPIAHICTh Ta MHOXMHHICTH OiONCHXOCOMiQNBHUX (AKTOPIB MAalOTh HerepeadavdyBaHi HACTiIKK JUIs
TICUXIYHOTO 3I0POB’Sl BPA3MMBUX TPYT HACETEHHS, TaKHUX SIK IiTH Ta MiATITKA.

Ljisib: BU3HAYEHHS OCHOBHUX (DAaKTOPIB BIUIMBY Ha NCUXivYHE 3M0poB’s mKosipiB i vac manaeMii COVID-19 3 meToro nopaisioi
PO3pOOKH 3710pOB’30€piralounx 3axoiB.

Marepiaau ta metoan. [lix yac BIpoBakeHHs] KAapaHTMHHMX 3ax0AiB y 3B 513Ky 3 manaemicto COVID-19 mu BuBuanu ocobmau-
BOCTI JKUTTS Ta MCUXIYHOTr0 370poB’st mKojspis y 2020-2021 pokax (n=1393) 3 ycix perioniB Ykpainu. BukopuctoByBaau oruryBalib-
nukn Q-RAPH, GPAQ, RCADS-P-25. Jlo mouarky manzaemii Oymno mposeaeno onutyBaHHs 500 MIKOTSIPiB METONOM « AHKETA TUTAINX
HEBPO3iB». BuKoprCTOBYBaiIN ONMCOBY CTAarucTUKy, koediuientn CrbioneHTta, oaHo(akTopHuii Ta OararodakTopHUil TucnepciiHmii
aHasi3 3 HACTYMHOIO arlOoCTEPIOPHOIO OIHKOIO CEPeNHIX Pi3HULE 3a kpuTepieM bon(eppoHi, TabnuIl CHpsHKEeHOCTI, TOTICTUYHY Ta
niHiiiHy perpeciiini Mmozxeni.

Pesyabtaru. [locriiine nepeOyBanHs B KBapTHpi I1iJl 4ac KapaHTUHY TPU3BOAUTD 110 301IbIIEHHS IMOBIPHOCTI BUHUKHEHHS TpH-
BOXKHO-JICTIPECUBHUX PO3TafiB B cepeanboMy B 2,5 pasu. Ilin uac manmemii 3a mepion CrocTepekeHHs SIK TPUBATICTh, TAK i 4acTOTa
IIPOry/ISHOK OyJM TOCTORIPHO MEHIIMMH Y JiTell 3 NCHXidHUMH po3iaiaMi. MIMOBIpHICTE MaTONOTI4HOrO MiBUIEHHS TPUBOKHOCTI
Ta aemnpecii y JiTe# mkinpHOTO Biky Ge3 iHTepakTHBHOTO HaB4aHHS B 1,8 pasu Ginbima. [TomapHe MOpiBHSHHS CKOPUTOBAHUX CEPETHIX
3a JI01IOMOro10 TecTy boH(epponi nporemMoHcTpyBaso, mo yum Buiuii IMT, Tum kopormmii con (f=-1,9; p=0,004), Tum nosmia Tpu-
Basticth cuasuol noseninku (f=3.4; p=0,001) - koporma — MVPA (B =-1,4; p=0,005). BcranosineHo, 110 y JiTeil i3 XpOHiTHUMH 3aXBO-
PIOBAHHSAMM JICTIPECUBHI PO3JIajin 3yCTpivaroThes y 2,4 pasu yactiiie, Hix y 310poBux gireii (x> =51,1; p<0,001). ITix yac 3d niniitnoro
MOJICTIOBAHHSI HOPMOBAHMX TOKAa3HUKIB Oa4nMMo, 1110 3HMKEHHS sK Jierkoi ¢isnunoi akruBHocti (LPA), Tak i MVPA npusBoauts 10
TIOTiPIIEHHs TOKA3HMKIB MCUXIYHOTO 3[0POB sl TiTEH.

BucHoBku. OcHOBHUMY (paKTOpPaMK HETaTUBHOIO BIUIMBY Ha TICUXiuHE 30poB’s aiteid mix yac nangemii COVID-19 e: nocriitne
nepebyBanns Broma (OR=2,02; JII 1,39-2,93), wactoTa mporyIsHOK MeHIIe 4 pa3iB Ha TIKICHb i TPUBATiCTh MeHIre 220 XBUINH
Ha TwkaeHb. (OR=1,96; /I 1,12-3.45), HeinrepakTuBHe AucTaHuiline HapyanHs (OR=1,78; /I 1,17-2,69), HanmipHa Bara Ta OXu-
pinnst mkossipiB (OR=1,52; J1I 1,11-2,08), HasBHicTh XpoHiuHMX 3axBopioBanb (OR=2,79; JII 1,99-3,91), TpuBoxHi po3iaau y 6aTbKiB
(OR=3,67; 111 1,02-13,25) ta BincyTHicTh y HUX BuIoi ocitu (OR=1,27; JII 1,03-1,56).

Otpumani pe3ynbTaTd HEOOXiTHO BPaxXOBYBAaTH NPH PO3POOII MOAANBIIMX MPOQINAKTHYHUX CTpATEriil i TAKTHUK IOJ0JIAHHS
HACJIIKIB MaHaeMil.
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