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ABSTRACT

Background. In Russia, of all detected cases of COVID-19, 18 % were in the pediatric
population. According to a number of studies, adolescents develop long-term clini-
cal and psychological consequences after an illness. Therefore, at present, the most
relevantis a thorough study of the structure and severity of consequences of COVID-19
in adolescents.

The aim of the study. To assess the severity of consequences of COVID-19 in ado-
lescents depending on the time after the disease.

Materials and methods. The sample included 96 people aged 11-16 years:
48 adolescents who have undergone COVID-19 (main group); 48 adolescents who did
not have COVID-19 (control group). The main group was divided into six subgroups,
depending on the period after COVID-19. The following research methods were used:
clinical history using a standardized interview method; “Correction test” method
by B. Bourdon; Beck’s Depression Inventory (BDI-1A); Adolescent’s Form of Manifest
Anxiety Scale by A.M. Prikhozhan.

Results. Clinical symptoms of COVID-19during the acute phase ofthe disease were
considered in adolescents. It has been established that the most common symp-
toms include fever, runny nose, cough, sore throat, severe fatigue, impaired sense
of smell,impaired taste, headache (most often localized in the frontal region). Clinical
and psychological symptoms characteristic of post-COVID syndrome were consid-
ered as consequences of COVID-19 in adolescents. The majority of the examined
adolescents showed the following clinical symptoms of COVID-19 after discharge:
asthenia, disturbances of smell and taste; lasting from 2 to 64 weeks. As psychological
symptoms, adolescents were characterized by reduced attention span, reduced speed
of information processing and concentration, as well as the presence of symptoms
of severe depression and high anxiety. The most unfavorable emotional state was re-
vealed in adolescents during the second month after COVID-19.

Conclusion. The data obtained made it possible to determine that post-COVID
syndrome in adolescents is characterized by the presence of an asthenic condition,
impaired attention, high anxiety, severe depressive symptoms.
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PE3IOME

O6ocHosaHue. B Poccuu u3 scex goifsnieHHbix ciydaes COVID-19 18 % npu-
X00SMcA Ha HacesneHue 0emckoz2o 803pdcma. 1o 0aHHbIM pada ucciedosaHud,
y nodpocmkos hopmupyromcs 00/120CPOYHbIE KTUHUYECKUE U NCUxooeudeckue
nociedcmaus nocsie nepeHecéHHo20 3abonesarus. Criedo8amesibHO, 8 Hacmosujee
spems Haubosiee akmyasbHbIM A8/19eMcs muwamesibHoe usydeHue cmpyKmypbi
U cmeneHu sbipaxxeHHocmu nociaedcmauti COVID-19 y nodpocmkos.

Lene uccnedosanusa. OyeHums cmeneHs 8bIpaXXeHHOCMU nocsiedcmeul
COVID-19 y noOpocmkoes 8 3a8ucumMocmu om 8peMeHH020 hepuodd nocJsie nepe-
HecéHHO20 3a60/1e8aHUS.

Memooel. Bvibopka sknouana 96 4enosek 8 ospacme 11-16 1em: 48 noopocm-
ko8, nepeHécwux COVID-19 (ocHosHas 2pynna); 48 nodpocmkos, He 6osesluux
COVID-19 (koHmponsHas epynna). OcHOBHAsA 2pynna paszoenieHa Ha 6 noozpynn
8 3asucuMocmu om 8pemeHHo20 nepuoda nocse COVID-19. B kauecmee memo-
008 UCC/1Ie008aHUSA UCNOIb308AIUCH: KITUHUYECKUU dHAMHe3 C UCNO/1b308aHUEM
Memoda cmaHOapmMu3upo8aHHO20 UHMepP8bIo; Memoouka «KoppekmypHas npo-
6a» b. bypdoHa; wkana denpeccuu A. beka (BDI-1A); wikana asHol mpegoxHocmu
019 noopocmkos A.M. [Tpuxoxa-.

Pesynemamel. PaccmompeHel knuHudeckue cumnmomsl COVID-19 8o epemsa
ocmpoli ¢asel meyeHUs 3a60/1e8aHUSA. YcmaHoseieHo, Ymo K Haubosiee pacnpo-
CMPAHEHHBIM CUMNMOMAM OMHOCAMCA: NOBbIWEHHAA meMnepamypa mend,
HAcMopkK, kawesib, 60/1b 8 20pJie, CUMIbHAA YCMAoCMb, HAPYUWeHUs 06OHAHUS,
HapyweHus 8Kycd, 20/108HAs 601b (Haubosiee 4Yacmo JI0KAU308aHHAA 8 JI0O6HOU
obnacmu). B kauecmese nocnedcmeuti COVID-19 y nodpocmkog paccmompeHsi
KJIUHUYeCcKue U ncuxosioeudeckue CUMNMOMbI, XapakmepHsle 0151 NOCMKOBUOHO20
CUHOpoma. Y 60s16lUHCMBa 06¢/1e008aHHbLIX NOOPOCMKOB 8biABIEHbI C/Iedyowue
KnuHu4eckue cumnmomsl COVID-19 nocie 8binucku: acmeHus, HapyuleHus 060Hs-
HUS U 8KYCa NpOOoJIXKUMeIbHOCMbio om 2 00 64 Hedesnb. B kauecmae ncuxonozuye-
CKUX CUMNMOMO8, 0719 NOOPOCMKO8 XapaKmepHbl: CHUXeHHbIU 065EM BHUMAHUS,
NOHUXeHHbIU ypo8eHb CKOpoCMu nepepabomxu UHGOpMAayuu U KOHYUeHmpayuu
B8HUMAHUSA, a MAKXe Hasu4due CUMNMOoMO8 8bIpaxXeHHOU 0enpeccuu U 8bICOKOU
mpegoxHocmu. B nepuod emopozo mecaya nocsie COVID-19 evisisnieHo Haubosee
HebnazonpusmHoe SMOUUOHA/IbHOE COCMOsAHUe.

3akmoyeHue. [losyyeHHble OaHHbIe NOKA3AsIU, MO 0718 NOCMKOBUOHO20 CUHOPO-
May nodpoCcmKo8 XapakmepHO Hasu4ue dcmeHUYeCcko20 COCMOsAHUSA, HapyweHUs
B8HUMAHUS, 8bICOKOU MpPesoXXxHOCMU, CUMNMOMOB8 8bIpAXeHHOU Oenpeccuul.

Knioueevie cnoea: COVID-19, npodomxkeHHbili COVID, nocmkogud, noopocmku

Ona yntuposaHua: Yepesukosa M.A., Tkauyk E.A., Monakos B.M., Bacunbesa H.C., lMpo-
xopoBa .B., BotuHesa A.C., Macuwes H.A. OueHka nocneactauin COVID-19y nogpocTkos
METOLOM aHKeTupoBaHuA. Acta biomedica scientifica. 2023; 8(6): 223-233. doi: 10.29413/
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INTRODUCTION

In Russia, cases of COVID-19 infection among the pop-
ulation have been recorded from 2020 onwards. Thus, ac-
cording to official statistics, more than 18 million cases
of COVID-19 infection have been detected in Russia since
the beginning of the pandemic. At the same time, 18 %
of diagnosed cases of COVID-19 infection are in the pedi-
atric population, of which 6 % are pre-school children
and 12 % are school-aged children. It is important to note
that COVID-19 prevalence in the population is currently de-
clining, which has allowed the removal of earlier restrictive
measures (e. g., wearing masks). Nevertheless, at the same
time, the effects of the disease in the population are still
being felt. This is associated with the fact that COVID-19,
in contrast to “classical” acute respiratory viral infections,
is characterised by peculiarities of course and complica-
tions that can affect almost all human organs and sys-
tems [1-3]. In particular, the National Institute for Health
and Care Excellence (NICE) has proposed a classification
of COVID-19 course periods, according to which they dif-
ferentiate: (1) acute period, when signs and symptoms
of the disease persist for no more than 4 weeks (the diag-
nosis is removed when a negative PCR test for SARS-CoV-2
carriage is obtained); (2) long-COVID - persisting symptoms
of the disease for 1-3 months; (3) post-COVID — when signs
and symptoms that develop during and/or after the disease
last for more than 3 months and are not explained by an al-
ternative diagnosis [4]. These symptoms can change over
time, disappear and reappear, affecting many body systems
[5-7]. At the same time, it is noted that even those people
who have experienced COVID-19 in a mild form are notim-
mune to adverse effects [5, 8].

According to a number of studies, symptoms occur-
ring during the acute period of COVID-19 course include
fever, runny nose, cough, sore throat, gastrointestinal dis-
orders, conjunctivitis, headache, severe fatigue, sleep dis-
ruption, smell and taste disorders [6, 9-11]. Various disor-
ders of smell and taste were the most prominent symp-
toms of the acute period of COVID-19, and their prevalence
reached 73-98 % [10-12]. The duration of these disorders,
asarule,is no more than 10-20 days, but cases of longer loss
of sense of smell and taste — more than 60 days - are com-
mon [13], which are part of the structure of the so-called
“long-COVID" and “post-COVID” [14].

A number of clinical and psychological symptoms
characteristic of the long-COVID and post-COVID course
of the disease are also distinguished. Currently, the symp-
tomatology of these periods of the COVID-19 course is com-
bined into a single nosology, post-COVID-19 syndrome.
The diagnosis of post-COVID syndrome is listed in the In-
ternational Classification of Diseases 10th Revision (ICD-
10) under the code U09.9 “Condition after COVID-19 un-
specified”, which also includes post-COVID. In this case,
post-COVID syndrome is defined as a complex of symp-
toms occurring during and/or after the disease, which
persist for more than 3 months and are not explained
by an alternative diagnosis [15, 16]. According to a study
conducted in the Volgograd region, the prevalence
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of post-COVID syndrome among re-infected adolescents
is 25 %, with symptoms persisting for 5 or more months
[17]. That said, the various symptoms of post-COVID
manifest with a different frequency and can vary. Thus,
the most common clinical and psychological symptoms
of post-COVID in adolescents include headache (3-80 %),
abdominal pain (1-76 %), taste and smell disorder (3-74 %),
sleep disruption (2-63 %), fatigue (3-87 %), depressive
state (43-87 %), high anxiety (41-84 %), reduced attention
concentration (2-81 %) [8, 18]. At the same time, however,
the duration of symptoms has an individual severity. Thus,
according to N.R. Magson et al. [19], the following symp-
toms are observed in adolescents during 4 to 12 weeks after
the acute phase of COVID-19: headache, fatigue, sleep dis-
ruption, and difficulty concentrating. Different results from
the previous study were obtained in a study by Q. Han et al.
[20]. According to the authors, 8591 patients had symptoms
such as fatigue/weakness (28 %), dyspnoea (18 %), arthro-
myalgia (26 %), depression (23 %), anxiety (22 %), memo-
ry disorder (19 %), decreased concentration (18 %) and in-
somnia (12 %) for at least 1 year [20].

Despite the significant contributions of these authors,
the problem of identifying and studying the effects of COV-
ID-19in adolescents remains unresolved. Therefore, the aim
of this study was to evaluate the severity of the COVID-19
consequences in adolescents according to the follow-up
intervals.

MATERIALS AND METHODS

The study, conducted between November 2021
and June 2023, included adolescents from among the pa-
tients of the Clinic of the Scientific Centre for Family Health
and Human Reproduction Problems (Irkutsk) who met
the inclusion criteria. Inclusion criteria: age 11-16 years;
informed consent of the adolescent’s legal representa-
tive to participate in the study. Exclusion criteria: failure
to meet the inclusion criteria; presence of comorbid dis-
ease (asthma, arterial hypertension, etc.); presence of dis-
order of mental development (mental retardation, autism
spectrum disorder, cerebral palsy, etc.); refusal of the ad-
olescent or his/her legal representative to participate
in the study.

The pilot study was a prospective, non-randomized,
case-control study. The study sample consisted of 96 ad-
olescents: 18 (18.7 %) boys and 78 (81.3 %) girls aged 11-
16 years (mean age — 14.6 £ 1.6 years). All the study par-
ticipants were divided into two groups — main and con-
trol. Inclusion criteria in the main group: a history of a posi-
tive PCR test for SARS-CoV-2 carriage and evidence of mild
or moderate COVID-19. Inclusion criteria for the control
group: no history of a positive PCR test for SARS-CoV-2 car-
riage and no evidence of mild or moderate COVID-19. In or-
der to assess the severity of the COVID-19 consequences
in adolescents according to the follow-up interval, the main
group was divided into six subgroups: (1) one month after
COVID-19; (2) two months after COVID-19; (3) three months
after COVID-19; (4) four months after COVID-19; (5) six



months to one year after COVID-19; (6) more than one year
after COVID-19. Table 1 summarizes the general character-
istics of the study groups of adolescents. The main and con-
trol groups of the study were comparable in sex and age
characteristics.

All respondents were surveyed using the following
methods: clinical history using the standardised interview
method; B. Bourdon's Test [21]; Beck Depression Inventory
(BDI-1A) adapted by N.V. Tarabrina [22]; A.M. Prikhozhan’s
manifest anxiety scale for adolescents [23].

Clinical history using standardised interview method in-
cluded collection of anamnestic information about respond-
ents (sex, age, presence of COVID-19 cases in the family, fea-
tures of the course of the acute phase of COVID-19, features
of the condition after COVID-19 diagnosis removal, pres-
ence of stressful experiences at the time of examination).

To assess the properties of respondents’ attention,
the method of B. Bourdon's Test was used [21]. The survey
was conducted using special forms with rows of letters ar-
ranged in random order. Each respondent viewed a series
of letters and crossed out certain letters indicated in the in-
structions for 7 minutes. At the end of each minute, the re-
spondent made a mark where he/she held the pencil/pen.
The following indicators were determined based on the re-
sults of the method: attention span, attention concentra-
tion, accuracy and speed.

The “attention span” indicator corresponded to the to-
tal number of letters viewed by the respondent in 7 minutes.

To determine the “concentration of attention” indica-
tor (P), the “concentration of attention in 1 minute” indica-
tor was first calculated for each of the 7 minutes according
to the formula:

P=KxQ,
where: P - attention concentration in 1 minute; K-accura-
cy in 1 minute; Q - number of letters viewed in 1 minute.

TABLE 1

Then the “concentration of attention” indicator (Pt)

was calculated using the formula:
Pt=(P1+P2+P3+P4+P5+P6+P7)/7,
where: P(1-7) is the concentration for each individual minute.

To determine the “accuracy” indicator, the “accura-
cy in 1T minute” indicator (K) was first calculated for each
of the 7 minutes according to the formula:

K=(n-x)/n,
where: n — number of letters to cross out in 1T minute; x —
number of errors in 1 minute.

Then the “accuracy” indicator (Kp) was calculated us-
ing the formula:

Kp=(K1+K2+K3+K4+K5+K6+K7)/7,
where: K(1-7) is the accuracy for each individual minute.

To determine the “speed” indicator (S), the formula
was used:

$=(0,5936 x Qt - 2,807 x xn) / t,
where: Qtis the total number of letters viewed in 7 minutes; xn —
the total number of errors in 7 minutes; 0.5936 — the average
volume per letter; 2.807 - the loss of information per missed
letter; t - the total time of the technique (in seconds).

To assess the presence of symptoms of depression in ado-
lescents, the Beck Depression Scale (BDI-1A) was used, devel-
oped by A. Beckin 1978 and adapted by N.V. Tarabrina in 2001
[22]. The scale contains 13 groups of statements correspond-
ing to groups of depression symptoms. Each item on the scale
is rated from 0 to 3 points according to increasing severi-
ty of symptoms. Thus, the final result of the method from 0
to 9 points indicates the absence of symptoms of depression;
from 10 to 15 points — the presence of symptoms of mild de-
pression (subdepression); from 16 to 19 points - the presence
of symptoms of moderate depression; more than 20 points -
the presence of symptoms of severe depression [23].

A.M. Prikhozhan's manifest anxiety scale for adoles-
cents [24] was used to identify anxiety as a relatively sta-

GENERAL CHARACTERISTICS OF THE STUDIED GROUPS OF ADOLESCENTS

Sex, % (n)

Groups Age (years), M + SD Total, % (n)
boys girls

Main group 146+1.6 18.7(n=9) 81.3 (n=39) 100.0 (n = 48)
Subgroup 1 14.7 £0.1 143(n=1) 85.7 (n=6) 14.6(n=7)
Subgroup 2 152106 20.0(n=1) 80.0 (n=4) 104 (n=5)
Subgroup 3 147 +£0.3 143(n=1) 85.7(n=6) 14.6(n=7)
Subgroup 4 144 +0.1 3750 =3) 62.5(n=5) 16.7 (n = 8)
Subgroup 5 145+0.3 84(n=1) 91.6(n=11) 25.0(n=12)
Subgroup 6 144+04 222(n=2) 778(n=7) 18.7 (n=9)
Control group 146+1.6 18.7(n=9) 81.3 (n=39) 100.0 (n = 48)
Total 146+1.6 18.7 (n=18) 81.3(n=78) 100.0 (n = 96)
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ble personality formation in adolescents. The scale deve-
loped by A.M. Prikhozhan on the basis of adult and child
versions of the manifest anxiety scale (J. Taylor, 1951, 1953;
A. Castenada, B.R. McCandless, D.S. Palermo, 1956) con-
tains 65 items. Analyzing the respondent’s answers allows
us to calculate “raw” scores on the anxiety scale. “Raw”
scores are then converted to scale scores (walls) by compar-
ing the examinee’s data with normative scores of a group
of adolescents of the appropriate age and gender. Based
on the obtained scale score, the level of anxiety expres-
sion of the respondent was determined. Thus, 1-2 walls in-
dicate the presence of a low level of anxiety; 3-6 walls indi-
cate a normal level of anxiety; 7-8 walls indicate somewhat
elevated anxiety; 9 walls indicate high anxiety; 10 walls in-
dicate very high anxiety.

The study protocol was designed in accordance with
the World Medical Association Declaration of Helsinki “Ethi-
cal Principles for the Conduct of Scientific Medical Research
Involving Human Subjects” as amended in 2013.

TABLE 2

Statistical processing of the study results was per-
formed using Statistica 8 application software package
(StatSoft Inc., USA). The sample size has not been pre-
calculated. The Shapiro - Wilk test was used to check
the normality of the distribution of the studied indica-
tors. Arithmetic mean and standard deviation in M £ SD
format were used to describe quantitative data.
The Mann — Whitney U-criterion was used to analyze in-
tergroup differences. Differences in percentage or rel-
ative values were assessed using Pearson’s x? criterion.
The critical value of the level of statistical significance
was considered to be p < 0.05.

RESULTS

The frequency and duration of clinical symptoms
of COVID-19in adolescents during the course of the acute
period of the disease were determined based on the re-

FREQUENCY AND DURATION OF CLINICAL SYMPTOMS OF COVID-19 IN ADOLESCENTS

Clinical symptoms Detection frequency,

n (%)
Elevated body temperature 41 (85 %)
Severe fatigue 34 (71 %)
Runny nose 32 (67 %)
Olfactory disorders 28 (58 %)
Headaches, of which: 29 (60 %)
temporal region 3 (10 %)
occipital region 3 (10 %)
frontal region 12 (42 %)
frontal and parietal region 2 (7 %)
frontal and temporal region 2(7 %)
whole head 7 (24 %)
Cough 27 (56 %)
Abnormal taste 26 (54 %)
Sore throat 27 (56 %)
Sleep disruptions: 14 (29 %)
hard to sleep 10 (21 %)
nocturnal awakening 7 (15 %)
nightmares 3(6%)
hard to wake up 6 (13 %)
Gastrointestinal disorders 7 (15 %)
Conjunctivitis 4 (8 %)
Total period of iliness 48 (100 %)
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Duration from disease onset Duration (day),
(days), M £ SD min-max
8.7+47 1-21
19+£6.9 7-38
6+43 1-21
19+6.9 7-38
19+6.9 7-38
6+43 1-21
19+£6.9 7-38
6+43 1-21
19+6.9 7-38
6+43 1-21
6+43 1-21
17+8.3 1-38



sults of the clinical history of the disease (Table 2). Specif-
ically, the acute period of the course of COVID-19 in ado-
lescents averaged 17 + 8.3 days (1 to 38 days).

Table 2 summarizes that more than half of the respond-
ents reported the following clinical symptoms: fever (85 %),
runny nose (67 %), cough (56 %), sore throat (56 %), severe
fatigue (71 %), olfactory disorder (58 %), taste disorder
(54 %), headache (60 %) (most often localised in the frontal
area). The following COVID-19 clinical symptoms were less
frequent: gastrointestinal disorders (15 %), conjunctivitis
(8 %), and sleep disruptions (29 %) (most commonly asso-
ciated with difficulty falling asleep).

TABLE 3

Based on the results of the clinical history of the dis-
ease, the frequency and duration of COVID-19 clinical symp-
toms in adolescents after the diagnosis was removed (dur-
ing the course of the post-COVID syndrome) were deter-
mined (Table 3). Specifically, 77 % of adolescents showed
COVID-19 clinical symptomatology after the diagnosis
was removed for a duration ranging from 0.5 to 64 weeks
(mean - 10.1 + 14.6 weeks).

The most common clinical symptoms of COVID-19 af-
ter the diagnosis has been removed are: asthenia, smell
and taste disorders, as can be summarised in Table 3. Symp-
toms such as headache, joint pain, runny nose, cough, ele-

FREQUENCY AND DURATION OF COVID-19 CLINICAL SYMPTOMS IN ADOLESCENTS AFTER THE DIAGNOSIS HAS BEEN

REMOVED

Clinical symptoms Detection frequency,

Duration after discharge Duration (weeks),

n (%) (weeks), M £+ SD min-max
Joint ache 2 (4 %) 1.8+04 1.5-2.0
Runny nose 1(2 %) 0.5+0.0 0.5-0.5
Elevated body temperature (37 °C) 3(6 %) 13.8+£133 1.5-28.0
Cough 1(2 %) 1.0+0.0 1.0-1.0
Diarrhea 1(2 %) 1.0+0.0 1.0-1.0
Severe chest pain 1(2 %) 1.0£0.0 1.0-1.0
Reduced appetite 2 (4 %) 26.0+2.8 24.0-28.0
Nausea 2 (4 %) 25+13 1.0-4.0
Dizziness 3(6 %) 50+4.6 2.0-12.0
Headache 2 (4 %) 5.0+4.8 1.0-12.0
Asthenia 15 (31 %) 14.0 £ 12.1 3.0-64.0
Abnormal taste 16 (33 %) 11.7+£10.5 2.0-56.0
Olfactory disorders 17 (36 %) 146 £10.3 2.0-64.0
General post-COVID period 37 (77 %) 10.1+£14.6 0.5-64.0
more than |5 56 %
6-12 months 1 l l l 67 % l l
4 months ‘24 % ‘ | ‘ ‘ 38 % ‘
3 months 14 %‘ | ‘ ‘ 43 % ‘ ‘ |
2 months 20l % l 40l % l
1 month [ : 57 O[/o [ [ | 1 %9 % ‘
0 % 10 I% 20I % 30I% 40 I% 50I% 60I % 70I % 8(3 % 90I % 100I %
Olow Onormal Oexcessive ®high mvery high

FIG. 1.
Anxiety levels in adolescents at different periods after COVID-19
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vated body temperature, dizziness, nausea, diarrhoea, se-
vere chest pain, and decreased appetite, were however rare
and ranged from 0.5 to 28 weeks after COVID-19.

An analysis of adolescents’ anxiety severity as a function
of time after COVID-19 is summarised in Figure 1.

High anxiety (high and very high levels) was observed
in adolescents between 1 and 3 months and six months
and more than 12 months after COVID-19, as can be found
in Figure 1. The majority of adolescents were character-
ised by high anxiety in the second month after the dis-
ease. Along with this, the detected differences in the val-
ues of respondents’ anxiety severity indices in correlation
with the time period after COVID-19 were not statistical-
ly significant (p > 0.05; x2 Pearson).

An analysis of depression symptom severity in ado-
lescents after COVID-19 is summarised in Figure 2.

Oabsence
mild
48 %
® moderate

® marked

FIG. 2.
The severity of depressive symptoms in adolescents after COVID-19

Figure 2 indicates that the majority of adolescents
(52 %) were diagnosed with symptoms of depression
after undergoing COVID-19. For instance, 29 % of sur-

veyed adolescents were diagnosed with symptoms
of marked depression, 10 % with symptoms of moder-
ate depression, and 13 % with symptoms of mild de-
pression.

The analysis of depression symptom severity in ado-
lescents as a function of time after COVID-19 is summa-
rized in Figure 3.

Figure 3 reveals that the majority of adolescents
(60 %) had symptoms of severe depression at 2 months
after COVID-19. Symptoms of moderate depression
were diagnosed in 29 % of adolescents in the first month
after COVID-19; in 12 % of adolescents in 4 months after
COVID-19;in 8 % of adolescents in 6 months to 1 year after
COVID-19;and in 11 % of adolescents in 1 year or more af-
ter COVID-19. Mild depression symptoms were diagnosed
in 14 % of adolescents at 1 month after COVID-19;in 40 %
of adolescents at 2 months after COVID-19;in 12 % of ado-
lescents at 4 months after COVID-19; and in 17 % of adole-
scents at 6 months to 1 year after COVID-19. The differ-
ences found are not statistically significant (p > 0.05; Pear-
son’s x2).

In order to reveal the features of the COVID-19 con-
sequences in adolescents, the properties of attention,
the presence of symptoms of depression and the level
of anxiety in adolescents of the main and control groups
were analysed. Characteristics of attention properties in ad-
olescents of the main and control groups are summarised
in Table 4.

Table 4 reveals that adolescents who had undergone
COVID-19 (main group) showed reduced attention span,
reduced information processing speed and concentration.
Statistically significant differences were revealed between
the respondents of both groups based on the level of at-
tention span, attention concentration and speed of infor-
mation processing (p < 0.05).

Figure 4 illustrates the mean values of depression
and anxiety symptom severity in adolescents of the main
and control groups.

7 \ \ \

P E—

6-—12 months 50 %

4 months - ‘ ‘ ‘64 %

3 months - ‘ ‘ 57 °‘A>

2 months 1 ‘ 40‘ % ‘

1 month 1 f 413 % f :
0% 10 I% 20 I% 30 % 40 % 50 % 60I% 7OI % 8OI% 90I % 100 I%
Oabsence Emild ®moderate ® marked

FIG. 3.

Depression symptom severity in adolescents at different periods after COVID-19
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TABLE 4

ATTENTION FEATURES OF ADOLESCENTS IN THE MAIN AND CONTROL GROUPS

Indicator Main group, M + SD
Attention span 1060.40 + 240.27
Concentration (attentiveness) 138.28 £ 29.73
Accuracy 0.92 +£0.07
Speed/velocity 1.34+0.29
Note. * - differences are statistically significant by Mann — Whitney U-criterion.
14 13,31
12
10 9,31
8 6,76
6 5,23
4 I
2 |
0
Depression Anxiety
@Main @ Control
FIG. 4.

Depression and anxiety symptoms in adolescents of the main
and control groups

In assessing the depression and anxiety symptom se-
verity, higher levels of depression (p = 0.002) and anxiety
(p =0.033) were revealed in the group of respondents who
had undergone COVID-19 (Fig. 4).

DISCUSSION

The results obtained in this study allow the authors
to conclude that the clinical symptoms of COVID-19 cha-
racteristic of adolescents during the acute period of the dis-
ease include the following: fever (85 %), runny nose (67 %),
cough (56 %), sore throat (56 %), severe fatigue (71 %), olfac-
tory disorder (58 %), taste disorder (54 %), headache (60 %)
(most often localised in the frontal area). These findings
correlate with the results of a study by A. Nalbandian et al.
who found a similar incidence of COVID-19 clinical symp-
tomatology in adolescents during the course of the acute
period of the disease [9].

Compared to the data of a study conducted in the Vol-
gograd region [17], the prevalence and duration of clinical
symptoms of COVID-19 after the diagnosis was removed
were found to be higher. The incidence of these symp-
toms among overexposed adolescents, according to the re-
sults of our study, is 77 %, and their duration varies from
2 to 64 weeks. It is our hypothesis that this may be associ-
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Control group, M + SD Statistical significance level, p

1311.90 + 354.73 0.026*
164.90 +41.84 0.042*
0.87 +0.08 0.117
1.63+0.43 0.038*

ated, firstly, with regional peculiarities of PCR testing cov-
erage for SARS-CoV-2 carriage; secondly, with the fact that
this study did not retrospectively analyze data from patients’
ambulatory records and medical histories, but used infor-
mation about clinical symptoms COVID-19 during theillness
and after discharge, provided by the respondents them-
selves during the oral interview.

It has been revealed that the most common clinical
symptoms of COVID-19 after discharge include: asthe-
nia (31 %), olfactory disorder (36 %) and abnormal taste
(33 %). This is supported by the research data of K.I. Usov
[8] and A.M. Bogariu et al. [18], according to the data
of which, in adolescents in the post-COVID period are ob-
served: from 3 to 87 % - fatigue; from 3 to 74 % - disor-
der of taste and smell. Meanwhile, according to the results
of this study, the majority of respondents noted distortion
of the taste to meat and dairy products (“rotten”, “unpalat-
able”), which led to their complete exclusion from the diet
until the relief of the symptom.

Analyses of anxiety and depression symptoms in ad-
olescents based on the time period after COVID-19 re-
vealed the following trends: 1) at least 15 % of the stud-
ied adolescents showed high anxiety in the periods from
1 to 3 months and from 1 year and more after COVID-19;
2) the majority of the studied adolescents (52 %) showed
symptoms of depression after COVID-19; 3) symptoms
of severe depression were revealed in adolescents in all
the studied periods after COVID-19; 4) the most unfavour-
able emotional state in adolescents was revealed in the pe-
riod of the second month after COVID-19. The statistical
analysis of the detected differences in the values of anxie-
ty and depression symptoms of the respondents of these
groups did not show statistically significant differences.
The reason for this may be that COVID-19 disease in ad-
olescents may cause changes in the emotional sphere
atadeeper level, affecting issues of self-image, perception
of the world around and general stress tolerance, which
leads to the appearance of symptoms of severe depression
regardless of the time period after the disease.

The comparative analysis of attention properties, pres-
ence of depression symptoms and anxiety level in adoles-
cents of the main and control groups allowed to reveal
the peculiarities of the course of post-COVID syndrome



in adolescents. For instance, in the group of adolescents
who underwent COVID-19, compared to the respondents
of the control group, the following were revealed:

1. Reduced attention span, reduced level of informa-
tion processing speed and attention concentration, which
may be associated with the presence of a state of increased
vigilance and tension in respondents who have undergone
COoVID-19.

2. Presence of symptoms of severe depression and
high levels of anxiety. These conditions may be associated
with the neurotropism of the SARS-CoV-2 virus; the social
significance of the disease itself; social influence (news, be-
ing in quarantine and isolation, etc.); the emergence of feel-
ings of guilt, feelings of failure and despair, negative atti-
tudes towards oneself (in the case of infected relatives, old-
er generation).

Study limitations

Despite the obtained statistically significant differences
in the level of anxiety, depression symptoms and attention
properties in adolescents depending on the presence or ab-
sence of a COVID-19 history, this study was a pilot study
in this age group and has a number of limitations. These
include the small sample size and the predominance of fe-
male adolescents in the sample. Also, this study utilized in-
formation about existing COVID-19 clinical symptoms dur-
ing the iliness and after discharge provided by the respond-
ents themselves in an oral interview. This could have been
one source of inaccuracy in the study. The presence of these
limiting factors constrains the extension of the findings
to the general population of adolescents and requires ad-
ditional research.

CONCLUSION

The results of this study enabled assessment of the se-
verity of the COVID-19 consequences in adolescents de-
pending on the period after the disease. Clinical symp-
toms of COVID-19 in adolescents during the acute phase
of the disease course are considered. It has been estab-
lished that the most common symptoms include fever, run-
ny nose, cough, sore throat, severe fatigue, impaired sense
of smell, impaired taste, headache (most often localized
in the frontal region).

It has been revealed that 77 % of adolescent
post-COVID-19 cases exhibit post-COVID symptomatolo-
gy lasting between 2 and 64 weeks. Meanwhile, the most
common clinical symptoms of COVID-19 after discharge in-
clude: asthenia (31 %), olfactory disorder (36 %) and abnor-
mal taste (33 %). The most common psychological symp-
toms characteristic of post-COVID syndrome include: re-
duced attention span, reduced information processing
speed and concentration, as well as the presence of symp-
toms of marked depression and high anxiety. In summa-
ry, it can be said that the second month post COVID-19
revealed the most unfavourable emotional state in ad-
olescents. The severity of depression and anxiety symp-
toms did not statistically significantly change depending
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on the time after COVID-19. Therefore, the next stage
of this ongoing study is to increase the sample size in or-
der to observe the socio-demographic, psychological
and physiological determinants of health-related quality
of life in children who have undergone COVID-19.
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