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CHARACTERISTICS OF POST-COVID SYNDROME IN CHILDREN
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Abstract: This article presents information on the neurological features of children in the
post-COVID period. Post-COVID syndrome (PCS) is a symptom complex that occurs during
and after COVID-19, lasting more than 12 weeks, and is not the result of another disease.
Clinical manifestations of PCS are diverse, and under their mask, either the debut or
exacerbation of chronic organic pathology triggered by the virus may be hidden. PCS is a
diagnosis of exclusion. The main manifestations of PCS include: autonomic dysregulation,
cognitive and psycho-emotional disorders, and impairments of the respiratory, cardiovascular,
and digestive systems. The direct pathogenetic factors of the main neurological manifestations of
PCS are persistent cerebral hypoperfusion, hypoxia, and hypoxemia, which lead to energy
deficits in neuronal structures, metabolic disturbances, as well as virus-induced structural
damage to cortical neurons and subcortical structures of the brain.
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Anpatrma: Ocbl Makanaga Oananmapfiarbl TTOCTKOBUATIK Ke3eHHIH HEBPOJIOTUSIIBIK,
epeKlleniKTepi Typaabl MafiMerTep ycbiHbUIabl. [TocTkoBUATIK cuHapom (ITKC) — COVID-19
iHzIeTi Ke3iHje HeMece oJjaH KeHiH mnakizia 6ok, 12 anrTaziaH acTaM yaKbITKA CO3bIIAaThIH, OacKa
aypyJlapMeH TYCiHAipinMelTiH cumnromaap KeieHi. [TKC-TiH K/IMHUKabIK KOpiHicTepi anyaH
TYp/i, OnapAblH, acTapblHZA BUPYCTbIH, TPUITEPJIK 9CepiHeH TybIHAaFaH CO3bLIMAJIbI
OpraHUWKaJIbIK, MaTOJIOTUSHBIH, e0r0Ti Hemece epiyi »kackIpeiHybl MyMKiH. [TKC — 6y 6acka
MaTOJIOTUSIHBI KOKKA IIbIFapy apKblibl KOWbLIaThiH AuarHo3. [TKC-TiH Herisri KepiHicTepiHe
BeTeTaTUBTIK JUCPETY/IsALIs, KOTHUTHUBTIK YKoHe TICMX03MOLIMOHA/BIK, OY3bIIbICTapP, THIHBIC ay,
)KYPeK-KaHTaMbIp JXKoHe ac KOPBITY )Kykesiepi TaparibiHaH 0omaThiH e3repictep >kaTagpl. [IKC-TiH
HETi3ri HEeBPOJIOTHS/IBIK CHUMITOMZAPBIHBIH ITaTOreHeTHKANBIK (haKTop/apbiHbIH 0ipi — y3aK
CaKTa/aTbIH MM TUIONepdy3usChl, TUTIOKCUS KoHe TUIOKceMusi. By e3repicrep HeMpOH/BIK
KYPBbUIBIMJAPZbIH, SHEPTHUs TalIbUIbIFbIHA, MeTaO0MM3MHIH OY3bUIbICTapbIHA, COHZAN-aK, BUPYC
TYbIHAQTKAH MM  KbIPTBICBI MEH  KbIPTBICACThl  KYPbUIBIMAAPBIHAAFBI ~ HEMPOHJAP/bIH,
KYPbUIBIM/BIK 3aKbIM/JaHybIHA 9KeJle/i.

Tyuin ce3gep: COVID-19, SARS-CoV-2, NOCTKOBUATIK CUHAPOM, TUTIOKCHSI, HEMPOH.
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AHHoTanua: B [aHHOM cTaTbe TIpeJCTaBleHbl CBeJeHUSI O HEBPOJIOTUYECKUX
0Cc0OEHHOCTSIX B TIOCTKOBUJHOM Tiepuosie y gereit. IloctkoBugHbeii cuHzgpom (ITKC) —
CUMITOMOKOMIL/IEKC, UMeIoL[Ui MecTo BO BpeMsi U mnocyie COVID-19 npojo/mKUTeTbHOCTBIO
Oosiee 12 He[|, He ABSIOIIUNACS Pe3y/IbTaTOM APYyroro 3abosieBaHus. KnrMHUYeCKye MPOSIB/IEHUS
[MTKC MHOTOJTUKH, ¥ IO, ©X MaCKOM MOTYT ObITh CKPBITHI [1e0I0T JIHO0 060CTpeHHe XPOHUUECKOU
OpraHWYecKOM MaToJIOTUH, TPUITepoM KOTopou siBuica BUpyc. ITKC — nuarHos uCKIrO4YeHus.
OcHoBHble  mposiBnenuss  [IKC:  BeretatwBHas  JUCpery/slys,  KOTHUTHUBHbIE U
MCUX03MOLIMOHAbHbIEe PAacCTPOMCTBA, HApYLUIeHHs CO CTOPOHBI PEeCrnMpaTOpPHOM, CepJeyHo-
COCYAMCTOM, MUILeBapUTebHOU cucteM. HernocpecTBeHHBIMY NTaTOreHETUUECKUMH (DaKTOPaMU
OCHOBHBIX HeBposiornueckux nposisieHud [TKC sBasitoTcsi coxpaHstolyecs: ruronepdysus
MO3ra, TUIIOKCHsI U TUTIOKCeMMUS], BJIeKyIIie 3a co60ii sHepro/iepuIUT HelpOHaIbHBIX CTPYKTYP,
HapyllleHuss MeTabonM3Ma, a TakkKe WHAYIIMPOBAHHOE BHPYCOM CTPYKTYPHOE TIOBPeXXIeHHe
HEHPOHOB KOPBI Y TIOJJKOPKOBBIX CTPYKTYP F'0JIOBHOTO MO3Ta.

KnrwoueBbie cioBa: COVID-19, SARS-CoV-2, NMOCTKOBUJHBIM CHUHJPOM, THIIOKCHS,
HeHpOH.

Introduction

Currently, the entire global community is focused on one common problem—the spread of
the novel coronavirus infection, COVID-19. The coronavirus has affected not only adults but
also children, showing high aggressiveness and causing serious neurological complications [1].
In severe acute respiratory syndrome caused by SARS-CoV-2, neurological and psychiatric
complaints are widespread and often occur both during the acute phase of the disease and in the
recovery period [2]. Post-COVID syndrome (PCS) is a set of symptoms that arise during
COVID-19 and after it, persist for more than 12 weeks, and are not associated with other
diseases. The clinical manifestations of post-COVID syndrome are diverse; under their
influence, the development or exacerbation of chronic organic pathology triggered by the virus is
possible. The main manifestations of post-COVID syndrome include autonomic dysregulation,
cognitive and psycho-emotional disorders, as well as dysfunctions of the respiratory,
cardiovascular, and digestive systems [3]. The key pathogenetic factors of the neurological
manifestations of post-COVID syndrome are persistent cerebral hypoperfusion, hypoxia, and
hypoxemia, which lead to an energy deficit in neuronal structures, metabolic disturbances, and
virus-induced structural damage to cortical neurons and subcortical brain structures [4].

Despite the relatively low prevalence of acute COVID-19 in children, it has been
established that SARS-CoV-2 infection primarily causes two long-term effects. The first is
multisystem inflammatory syndrome in children (MIS-C), temporarily associated with SARS-
CoV-2, which is an immune-mediated condition. It occurs in a small percentage of children
(approximately 0.1%) and develops 2—6 weeks after a SARS-CoV-2 infection [5].

The second is the so-called “long COVID,” also known as post-COVID syndrome or the
long-term consequences of SARS-CoV-2 infection. These terms refer to symptoms that persist
after recovering from COVID-19. However, it has been found that they mainly affect the
emotional, neurological, and cardiopulmonary systems, as well as the mental health of patients.
In addition to respiratory illnesses, COVID-19 in children is associated with various neurological
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disorders, including headache, encephalopathy, and multisystem inflammatory syndrome [6].
Furthermore, severe neurological conditions have been observed in children, such as
encephalitis, epilepsy, dysgeusia or ageusia, aseptic meningitis, stroke, dysarthria, dysphagia,
cerebellar ataxia, hypotonia, drowsiness, coma, and peripheral neuropathy [7].

Objective of the study: To investigate the characteristics of post-COVID syndrome in
children.

Materials and Methods: The study included 100 children aged 8 to 17 years who received
treatment at the Specialized Multidisciplinary Infectious Diseases Hospital in the Zangiata
District of Tashkent Region during the period from 2021 to 2023. Clinical-neurological
examinations, neuropsychological tests, biochemical analyses, and statistical research methods
were used in the study.

To identify post-COVID conditions among children, a survey was conducted involving
100 patients. It was found that the novel coronavirus infection occurred significantly more often
in children aged 8 to 17 years (55%). The average age of the patients was 8.7 + 4.6 years (95%
CI: 7.8-9.7). A comparison of age groups showed that the highest number of hospitalizations
occurred in children aged 4-7 years (31%) and 8—-12 years (29%) (p < 0.01).

Among the respondents, 69% reported complaints related to various organs and systems.
The most frequent were disorders of the central nervous system — in 71.9% of children — and
gastrointestinal disturbances — in 37.7%. Nearly one-quarter of patients exhibited
cardiovascular and respiratory system disorders, 30.4% experienced thermoregulation issues, and
8.7% had skin pathologies (Fig. 1).

B Skin pathologies @ Thermoregulation disorders
O (Grey) Respiratory system pathology O Cardiovascular diseases
W (Blue) Gastrointestinal tract pathology @ Central nervous system pathology

Figure 1. Post-COVID diseases of various organs and systems

In the post-COVID period, children experienced psycho-emotional disorders such as general
fatigue, weakness, drowsiness, increasing anxiety, and lowered mood. Some children after
recovering from COVID-19 also showed impairments in smell and taste, as well as complaints of
headaches (Table 1).

Age-related complaints in children who had COVID-19

47

Received: 08.12.2025 / Accepted: 10.12.2025



Yassawi Journal of Health Sciences, Ne3(3), 2025

ISSN-p 3080-8707
ISSN-e 3080-8715

Symptoms: Up to 12 1-3years | 4-7years | 8-12years 13-18
months years
P

Weakness 4 (100,0) 10(100,0) 31(100,0) | 28 (96,6) 25 (96,2) 0,794
Cough 0 (0,0) 0 (0,0) 12 (38,7) 21 (72,4) 20 (76,9) <0,001
Anosmia (loss of

smell) 3(0,0) 2 (20,0) 6 (19,4) 8 (27,6) 6 (23,1) 0,188
Abdominal pain 0(0,0) 2 (20,0) 0 (0,0) 3(10,3) 2(7,7) 0.219
Diarrhea 0(0,0) 2 (20,0) 3(9,7) 4 (13,8) 3(11,5) 0,844
Runny nose 0(0,0) 2 (20,0) 6 (19,4) 8 (27,6) 5(19,2) 0,749
Sore throat 0(0,0) 0 (0,0) 2 (6,5) 0 (0,0) 1(3,8) 0,616
Shortness of breath 0(0,0) 2 (20,0) 1(3,2) 3(10,3) 4 (15,4) 0,409
Nausea / vomiting 0(0,0) 0(0,0) 2 (6,5) 4 (13,8) 2(7,7) 0,619
Dizziness 0(0,0) 0(0,0) 0 (0,0) 2(6,9) 2(7,7) 0.488
Myalgia (muscle

pain) 0(0,0) 0(0,0) 0(0,0) 1(3,4) 0(0,0) 0,649
Ageusia (loss of

taste) 0(0,0) 0(0,0) 0(0,0) 1(34) 2 (7.7) 0,497
Increased sweating 0(0,0) 2 (20,0) 6 (19,4) 2(6,9) 3 (11,5) 0,534
Loss of appetite 2 (50,0) 7 (70,0) 26 (83,9) 23 (79,3) 19 (73,1) 0,547
Anxiety 1(25,0) 2 (20,0) 5 (16,1) 4 (13,8) 4 (15,4) 0,976
Fever 3 (75,0) 9 (90,0) 26(83,9) [26(89,7) |23(88,5) |0,896

As shown in the figure, in children after COVID-19, abnormalities of the central nervous system
most often manifested as general fatigue (39.1%), drowsiness (29%), cognitive impairments
(27.5%), as well as psycho-emotional changes — irritability (23.2%) and decreased mood

(15.9%).
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Symptoms

Sensitivity impairment-7,2 |—
Low mood-15,9 -
Joint and muscle pain-5,8
Emotional instability-10,1 s
Insomnia-11,6
Irritability-23,2
Memory decline-27,5 ——
Sleepiness-29
Headache-17,4 s
Anosmia, ageusia-15,9 IE———
Weakness-33,3 I—
Fatigue-39,1 |

S [ I E— -

Fig. 2. Major neurological disorders in children with post-COVID complications.

In some children after recovering from COVID-19, disturbances of smell and taste
perception persisted (15.9%), and 17.4% complained of headaches (see Fig. 2).

To determine whether the SARS-CoV-2 pathogen has a direct impact on the psycho-
emotional and cognitive state of children, we analyzed the data using the Spielberger—Khanin
Anxiety Inventory and the Montreal Cognitive Assessment (MoCA).

To assess the cognitive domain, the Montreal Cognitive Assessment (MoCA) was used -
a screening method for mild cognitive impairment. Using this method, various cognitive abilities
of children were evaluated during the study. This assessment covers such important aspects as
attention, executive functions, memory, speech, visuospatial perception, logical thinking,
calculation, and orientation.

The methodology includes 10 separate sections, with points calculated depending on the
successful completion of the proposed tasks. The maximum possible score is 30. A score of 26
and above is considered sufficient to indicate the absence of cognitive impairments.

To assess the psycho-emotional state of school-aged children, the Spielberger—Hanin
method was used. This method is widely applied in clinical practice and has proven its
effectiveness. It allows the study of anxiety in two dimensions:

- as a stable personality trait,

- and as a temporary, situational (reactive) state.

The questionnaire consists of two parts, each containing 20 questions. For each question,
four response options are offered:

1 - No, this is not true

2 - Possibly yes

3 - True

4 - Completely true

Scoring was carried out using a key by summing the points corresponding to the selected
responses. Data interpretation was performed according to the established anxiety scale:

Low level - up to 30 points

Medium level - 31-44 points

High level - above 45 points
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To identify the characteristics of the psycho-emotional and cognitive spheres in the structure
of post-COVID syndrome, two groups of children over 8 years old were formed:

- Group I-A — children with central nervous system (CNS) disorders

- Group I-B — children without CNS disorders in the post-COVID period

Results of anxiety assessment revealed significant differences depending on the presence of
post-COVID manifestations (p<0.001 for both; Mann—Whitney test).

When comparing the indicators between Groups I-A and I-B, a statistically significant
difference in anxiety levels was observed:

In Group I-A, children had a high level of anxiety — 48.0 (43.5; 50.0), exceeding the upper
limit of the norm.

In Group I-B, situational anxiety averaged 43.0 (40.8; 44.0) points.

At the same time, according to the Montreal Cognitive Assessment (MoCA), adolescents in
Group I-A showed lower cognitive function scores, allowing for the diagnosis of cognitive
deficit — 26.0 (25.0; 26.0) (p1<0.001).

Even considering the older age category of patients in Group I-B, the average MoCA score
was 28.0 (27.0; 29.0).

Conclusions

1. Post-COVID syndrome in children and adolescents occurs quite frequently. According to
the results of this study, its signs were observed in 69% of the examined participants, indicating
a high prevalence of post-infectious neurological and psycho-emotional disorders in the pediatric
population after COVID-19.

2. The main clinical manifestations of the post-COVID period in children were: central
nervous system dysfunctions, increased fatigue, general weakness, drowsiness, decreased
memory and attention, heightened anxiety, irritability, and headaches. These symptoms typically
persisted for several months after recovering from COVID-19.

3. According to neuropsychological assessment using the Montreal Cognitive Assessment
(MoCA), adolescents in Group I-A (children with CNS disorders) exhibited significant cognitive
impairments, with scores reduced to 26.0 (25.0; 26.0) points (p1<0.001). In contrast, children in
Group I-B (without CNS disorders) had an average score of 28.0 (27.0; 29.0), which corresponds
to the normal range.

4. Analysis of the psycho-emotional state using the Spielberger—Hanin method revealed
significant differences between the groups. Adolescents in Group I-A showed a high level of
anxiety -- 48.0 (43.5; 50.0), significantly exceeding normative values, whereas in Group I-B,
anxiety was at a medium level - 43.0 (40.8; 44.0) (p<0.001).

5. The obtained data indicate complex involvement of the neuro-psychological sphere in
children who have recovered from COVID-19, encompassing both psycho-emotional disorders
and cognitive deficits, as confirmed by psychometric scale results (p<0.001 for both methods).

6. The development of cognitive and emotional impairments is likely associated with the
neurotropic effects of the SARS-CoV-2 virus, as well as secondary metabolic and hypoxic
disorders that occur during the acute and subacute phases of the disease.

7. Therefore, post-COVID syndrome in children and adolescents requires a multidisciplinary
approach, involving a neurologist, psychoneurologist, psychologist, and pediatrician. Long-term
dynamic assessment of cognitive functions and implementation of rehabilitation programs aimed
at restoring memory, attention, emotional stability, and the child’s adaptive abilities are
necessary.

8. Early detection and correction of post-COVID impairments allow for the prevention of
persistent neurological and psycho-emotional consequences, improving the quality of life and
social adaptation of children.
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