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ABSTRACT

INTRODUCTION: Hyperglycemia causes glucotoxicity of neurons via different mechanisms, and, in combination with obesity,
is a strong predictor of cognitive dysfunction. Free fatty acids and circulating cytokines cross the blood-brain barrier leading
to neuroinflammation and proliferation of microglia. These alterations can be detected using neurocimaging methods. Thus,
evaluation of cognitive functions and glycemic profile seems relevant in children with disorders of carbohydrate metabolism
and different weights.

AIM: To analyze clinical and metabolic profile and cognitive functions in children and adolescents with carbohydrate metabolism
disorders depending on body weight.

MATERIALS AND METHODS: A prospective, open, controlled study was conducted in 2022-2023. The study included
53 children aged from 7 to 18 years with carbohydrate metabolism disorders with duration of the disease of 1 to 7 years:
group 1 — children with excessive body weight or obesity (n=33) and group 2 (n=20) — children with normal body weight.
The work included evaluation of anthropometric parameters, carbohydrate metabolism disorders (glycemia and its variability,
determination of glycated hemoglobin, immunoreactive insulin, and C-peptide), lipid spectrum, verification of non-alcoholic
fatty liver disease, and testing using children’s version of Wechsler questionnaire.

RESULTS: Children with carbohydrate metabolism disorders and overweight or obesity more often had relatives with
overweight (p=0.04), or diabetes mellitus (p=0.03) and were more often diagnosed with lipidemia (p=0.048) and fatty hepatosis
(p=0.031). Children with carbohydrate metabolism disorders, both normal and overweight, showed statistically significant
differences in the immunoreactive insulin index: among boys (p=0.030, p=0.001) and girls (p=0.020, p=0.002). Glycemia before
bedtime and the time of glycemia above the target range were higher in overweight children (p=0.029, p=0.002). In Wechsler
test, children with overweight or obesity and normal body weight children differed in the following parameters: vocabulary
(speech function), letter-digit test, Kohs Block Design Test (constructional-spatial praxis; p=0.043, p=0.008 and p=0.005
respectively).

CONCLUSIONS: Children with carbohydrate metabolism disorders in combination with excessive body weight and obesity are
characterized by impairment of some cognitive functions associated with asymptomatic glycemic variability.
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Knunuko-metabonuueckuin npodpunb

U KOrHUTUBHbIe PYHKLUM Y AeTed U NoAPOCTKOB
C HapyweHueM yrneBsogHoro obmMeHa

B 3aBUCUMOCTU OT Macchl Tena

t0.I'. CamonnoBa, M.B. MatseeBa, T.A. Oununnosa, [.B. lNogunHeHosa, B.3. 10K,
[1.E. FaniokoBa™®, M.B. KowMenesa

CnbMpCKUI rocynapCTBEHHbIN MeULIMHCKUIA YHUBepcuTeT, ToMck, Poccuickan Oepepaumn

AHHOTALMUA

BsedeHue. TvnepriavMkeMuA yepes pasfnyHble MeXaHW3Mbl BbI3bIBAET MIIOKO30TOKCUYHOCTb HEMPOHOB M B COYETaHUM
C OMWPEHMEM ABMAETCA CWUMbHBIM NPEOUKTOPOM KOTHWUTWMBHOM AWUCPYHKUMKU. CBOOGOAHbIE KUPHBIE KUCIOTHI U
LMPKYNMPYIOLLME LMTOKUHBI Yepe3 reMatosHuedanmyeckuii bapbep NpUBOLAT K HeMpOMH¢naMaumm u nponudepaumm
MUKPOTNIUK. 3TU M3MeHeHWUs MoryT ObiTb 06HApYMEeHbl C MOMOLLbI METOAOB HeMpoBM3yanu3aumu. TakuM o6pasom,
MPeACTaBNAETCA aKTyaNibHbIM OLEHKA KOTHUTMBHBIX QYHKLUMIA U TIMKEMUYECKOro nNpodunA y LeTen C HapyLieHWeM
yrneBoaHOro 06MeHa W pasfiMyHoOM Maccomn.

Llens. MpoaHanu3npoBaTb KIMHUKO-METaboNMYecKuit Npo¢uib M KOTHUTUBHbIE QYHKUMM y O€Ten W NogpOCTKOB
C HapyLLeHWeM yrneBoHOro 0bMeHa B 3aBUCMMOCTM OT Macchl Tena.

Mamepuanel u Memodel. [IpocneKTUBHOE, OTKPBLITOE, KOHTPONMPYEMOE WCCNedoBaHWE BbIMOMHeHO B nepvog 2022-
2023 rr. B uccnepoBaHue BRAouMnu 53 pebeHka B Bo3pacTe oT 7 A0 18 neT ¢ HapyweHWeM yrneBogHoOro obMeHa
1 BAnTenbHOCTbIo 3aboneBakns ot 1 go 7 net: 1 rpynna — ¢ u36bITOYHOM Maccom Tena uim oxupenueM (n=33) u 2 rpynna
(n=20) — c HopManbHow Maccoi Tena. B xone paboTbl NPOBOAMNN OLLEHKY aHTPOMOMETPUYECKMX NapaMeTpOB, HapyLIEHW
yrneBoaHoro 06MeHa (FnvMKemMus 1 ee BapuabebHOCTb, onpeLeneHne FMKMPOBAHHOMO FreMornobuHa, IMMYHOPEaKTUBHOMO
MHCynMHAa M C-nenTtnga), IMNUMOHOrO CMeKTpa, BepUGMKaLMI0 HEaNKoronbHOM HUPOBO HONE3HN NeYeHu, TeCTUpOBaHUe
C UCNoNb30BaHMEM AETCKOro BapuaHTa 0npocHuKa Bekcnepa.

Pesynemamel. [leT C HapylleHWeM yrneBogHOro obMeHa M M3BLITOYHOM Maccor Tena WM OXMPEHWEM Yalle UMenu
POACTBEHHMKOB € 136bITKOM Macchl Tena (p=0,04) unu caxapHeiM guabetom (p=0,03), TakKe yalle y HUX OUarHoCTMpoBanu
ancnmnuaemmio (p=0,048) n wuposow renatos (p=0,031). [leTn ¢ HapyLLeHWeM YrNeBOAHOr0 06MeHa KaK C HOpMaJlbHbIM,
TaK M C U36bITOYHBIM BECOM CTAaTUCTMUECKM 3HAYMMO OTAIMYANIMCh MO MOKa3aTenio UMMYHOPEAKTUBHOIO UHCYNMHA: Cpeau
ManbumkoB (p=0,030, p=0,001) n pesouek (p=0,020, p=0,002). MMuKeMMs Nepes CHOM W BPEMA HAXOMHOEHUA TNIUKEMUM
BblLLe LieNeBOro AManasoHa bbinun Bhbile y Aetein ¢ u3bbitouHbiM BecoM (p=0,029, p=0,002). Mo TecTy Bekcnepa petu
C U36bITOYHON Maccov Tenla WM OKUPEHUEM WM HOPManbHOM Maccoi Tenla pasnuyanucb Mo credylowmM napaMeTpam:
CnoBapHbli (GYHKUMA peun), LWMdpOoBKa, KYbMKM Kocca (KOHCTpYKTMBHO-MPOCTPAHCTBEHHLIM npakcuc; p=0,043, p=0,008
1 p=0,005 cooTBETCTBEHHO).

Bbigodel. [InA peten ¢ HapylleHueM yrneBofHOro obMeHa B COYETaHWM C M3OBLITOYHOM Maccoi Tela U OMUPEHWEM
XapaKTEPHO CHUMKEHME HEKOTOPbIX KOFHWUTMBHBIX (YHKLMMW, accoLMMpOBaHHOe € 6eccMMNTOMHOM BapuabenbHOCTbIo
FIVKEMUMN.

KnioueBble cnoBa: OXMPEHUE; TMNEPrIMKEMUS; KOTHUTUBHbIE GYHKLMM; JETU U MOAPOCTKM.
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INTRODUCTION

Advances in molecular biology and neurobiology
over the past 30 years opened the way for a deeper
understanding of how hyperglycemia affects the brain
a non-classic insulin-sensitive tissue. Having crossed
the blood-brain barrier, insulin binds to its receptor
and initiates a series of phosphorylation events [1,
2]. The signaling pathway mediates a wide range
of cellular functions, including synaptic plasticity,
cholesterol synthesis, viability of neurons and transport
of neurotransmitters [3]. That is, hyperglycemia induces
glucotoxicity of neurons by different mechanisms, such
as mitochondrial dysfunction, oxidative stress, polyol
and hexosamine pathways, and also accumulation of
glycated agents [4, 5]. Dysglycemia can combine with
obesity, which together are strong predictors of cognitive
dysfunction [6].

Overweight is a growing problem worldwide,
including children’s population. The penetration of free
fatty acids and circulating cytokines across the blood-
brain barrier leads to neuroinflammation and microglial
proliferation [7]. Obesity is associated with a number of
adverse alterations in the brain function and structure
that can be detected using neuroimaging methods [8].

Thus, it seems relevant to evaluate cognitive
functions and glycemic profile in children with
carbohydrate metabolism disorders and different
weights. The hypothesis of the conducted study was
that children with excessive body weight and impaired

Table 1. Demographic characteristics of study groups
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carbohydrate metabolism are characterized by more
pronounced cognitive impairment compared to children
with normal body weight.

The aim of this study to analyze clinical and
metabolic profile and cognitive functions in children and
adolescents with carbohydrate metabolism disorders
depending on body weight.

MATERIALS AND METHODS

The study was conducted in 2022-2023 at the
Siberian State Medical University (SibSMU) at the clinical
site of endocrinology department of Children’s Hospital
No. 1 (Tomsk) and Children’s Clinic of SibSMU. The study
was approved by Ethics Committee of SibSMU (Protocol
No. 6905/1 of November 26, 2018). All study participants
and their legal representatives signed a voluntary
informed consent.

Study design: prospective, open, controlled,
conducted in parallel groups. The sample size was not
pre-calculated and was limited by the time interval for
inclusion of patients (outpatient, inpatient). The study
included 53 children aged 7 to 18 years with impaired
fasting glycemia and impaired glucose tolerance and a
disease duration of up to 7 years, who were divided into
two groups: group T — 33 children with overweight and
obesity and group 2 (comparison group) — 20 children
with normal weight. The groups formed in this way had
no statistically significant differences in gender and age
(Table 1).

Parameters Group 1 Group 2 p
n 33 20 -
Age, Me [Q1; Q3], years 12.717.1; 1691 13.1[7.4;16.8] 0411
Male gender, n 16 10 0.345
Female gender, n 17 10 0395

[Npumedarus: Me — MefmaHa, Q1 — HUKHUI KBaPTWAb, 03 — BepXHWIA KBapTWIb

Non-inclusion criteria: the known presence of
autoimmune diseases, clinically significant concomitant
pathology of the cardiovascular, nervous, genitourinary
systems, gastrointestinal tract, blood diseases, systemic
diseases, exacerbations of chronic diseases, oncological
diseases, no signed informed consent.

Carbohydrate metabolism disorders were verified
according to the clinical guidelines ‘Algorithms for
specialized medical care for patients with diabetes
mellitus’, 10" edition (supplemented), 2021 [9]. The duration

D0l https://doi.org/10.17816/PAVLOVI611T76

of carbohydrate metabolism disorders with the underlying
obesity was 2 years or more in 9 patients (27.3%), 1 year
in 15 (45.4%) children and adolescents, and in 9 people
(27.3%) they were identified before inclusion in the
study. The group with normal weight included 13 (65.0%)
people with duration of these disorders for 1 year, and
7 (35.0%) people with the newly diagnosed condition. All
children with impaired carbohydrate metabolism were
on diet therapy. Patients with impaired carbohydrate
metabolism took metformin 500 mg daily.
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The body mass index (BMI) was calculated in the
Anthroplus WHO program (WHO, 2007). The results
are presented as standard deviation scores (SDS).
Sexual development was assessed using the Tanner
classification [10].

Glycated hemoglobin (HbA1C; reference value 4.27-
6.07%) and average daily fluctuations in the glycemic
profile were determined using liquid chromatography.
The content of immunoreactive insulin (IRI; reference
value 1.9-23.0 plU/ml) was also assessed using
enzyme-linked immunosorbent assay (ELISA). C-peptide
(reference value 1.10-4.40 ng/ml) was determined
using enhanced chemiluminescence on an ELISA
analyzer. The lipid spectrum of blood plasma [11-13]
was determined using an enzymatic colorimetric test
on an automatic clinical chemistry analyzer Hitachi-911
(Hitachi, Germany) using a Roche reagent kit. Continuous
monitoring of blood glycemia was performed using
iPro™2 Professional Continuous Glucose Monitoring
(Medtronic, USA), CGMS Guardian REAL-Time (Medtronic,
USA), FreeStyle Libre (Abbot, USA) devices. Ultrasound
examination of the abdominal organs to verify non-
alcoholic fatty liver disease [14, 15] was performed on
an M7 ultrasound device (Shenzhen Mindray Bio-Medical
Electronics, China).

The neuropsychological testing was conducted using
children’s version of the Wechsler questionnaire, which
consists of 12 subtests. The Wechsler Intelligence Scale
for Children is intended for children from 6 years old and
evaluates verbal (6 subtests) and non-verbal (5 tests)
perception. The tests were interpreted using ‘keys’. The
first part includes assessment of general knowledge,
general comprehension, concentration, ability to
establish similarity; working memory, verbal experience.
The second part analyzes visual-motor skills, visual
perception, sensorimotor coordination, logical thinking,
synthesis of the whole from parts. Children were tested
in the morning hours in calm environment.

Statistical data processing was performed using
the SPSS 23.0 software package (IBM SPSS Statistics,
USA). The normality of distribution of quantitative
variables was assessed using the Kolmogorov—Smirnov
test. Sets of quantitative indicators whose distribution

Table 2. History data of children in study groups

Tom 33, N2 2, 2025

Poccunckmnin Meamnko-omonornyecKimin BeCTHUIK
yMeHn akagemuka W1 [1asnosa

differed from normal were described using the median
(Me) values and the lower and upper quartiles [Q1; Q3].
The Mann-Whitney test was used to assess the
significance of differences in quantitative variables
between two independent groups. Statistically significant
differences in quantitative indicators in more than
two independent groups were assessed using
nonparametric analysis of variance. Correlation analysis
between quantitative variables was performed using a
nonparametric method with calculation of the Spearman
rank correlation coefficient. Nominal data were described
using absolute values and percentages. Comparison
of nominal data was performed using the Pearson
x? criterion. In cases where the number of expected
observations in any cell of the four-field table was < 5,
Fisher's exact test was used to assess the level of
significance of differences. Differences were considered
statistically significant at p <0.05.

RESULTS

Based on history data, children with obesity and
impaired carbohydrate metabolism statistically more
often had relatives with excess body weight or impaired
carbohydrate metabolism compared to children with
normal weight (Table 2).

When assessing anthropometric data, all study
participants did not statistically significantly differ from
each other in SDS of height. In children and adolescents with
overweight, the median BMI was 2.99 [2.55; 3.86] kg/m?,
with normal weight — 0.75 [0.40; 1.00] kg/m? (p=0.001).

When analyzing complications of carbohydrate
metabolism disorders, dyslipidemia and fatty hepatosis
were verified (Figure 1), which statistically significantly
prevailed in the group of children with overweight and
obesity (15.2% versus 10.0%, p=0.048, and 24.2% versus
10.0%, p=0.031 respectively).

When assessing laboratory parameters, children
with carbohydrate metabolism disorders, both with
normal and excess weight, showed statistically
significant difference in immunoreactive insulin (IRI)
parameter (Table 3).

Parameters Group 1 Group 2 p
Breast feeding, n (%) 309.1) 5 (25) 0.165
Artificial feeding, n (%) 16 (48.5) 10 (50) 0072
Mixed feeding, n (%) 14 (42.4) 5(25) 0.077
Vaccination by the calendar, n (%) 33 (100) 20 (100) 0.127
Allergic diseases, n (%) 8 (24.2) 6 (30) 0.606
Family history of diabetes mellitus, n (%) 18 (54.5) 6 (30) 0.040
Family history of obesity, n (%) 11(333) 7(35) 0.030

DOl https://doi.org/1017816/PAVLOVI611176
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When monitoring glycemia, no statistically
significant differences between fasting glycemia
parameters were noted. Upon that, before bedtime
glycemia was statistically significantly higher in children
with overweight and obesity. Also, the time of glycemia
staying within the target range statistically significantly
differed in the groups (Table 4).

The next stage was evaluation of the intelligence
by Wechsler test, where children with overweight or
obesity and children with healthy weight differed in the
following subtests: vocabulary (speech function), Kohs
block design test (constructional-spatial praxis), coding
(oculo-motor coordination, memory, learnability, motor
activity, Table 5).

In correlation analysis, the longer time of
hyperglycemia being within the target range had
statically significant relationship with Kohs blocks
test (r=0.625, p=0.001), which confirms the effect of
carbohydrate metabolism disorders on the structure of
cognitive functions.
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DISCUSSION

The most common carbohydrate metabolism
disorder in childhood and adolescence, according to
the literature, is carbohydrate intolerance, diagnosed in
5-25% of patients with obesity [16]. In this study, the
differences in the clinical-metabolic profile in children
with carbohydrate metabolism disorders with and
without overweight or obesity were evaluated. Thus, it
was found that children with overweight or obesity more
often had relatives with diabetes mellitus and/or obesity,
they more often had dyslipidemia and steatohepatosis,
which agrees with the literature data [17]. It is known
that the risk of type 2 diabetes mellitus increases by 45%
with increase in body weight [18].

In this study, despite that fact that fasting glycemia
level did not differ between the groups, increased insulin
level, evening glycemia and reduction of the time of
glycemia being in the target range were noted in children
with impaired carbohydrate metabolism and obesity.

Table 3. Comparative analysis of laboratory parameters of carbohydrate metabolism (Me [Q1; Q3]) in study groups depending on gender and age

Group 1 Group 2
Parameters Boys Girls Boys Girls p
<10years| >10years| <10years| >10years | <10years| > 10years | <10years| > 10 years
n 9 10 7 7 4 7 3 6 -
Fasting blood glucose, 5.10 5.60 530 513 5.60 5.30 6.00 5.90 0478
mmol/L (5356801 [5.10;6.301 [4.90;6.20] [5.00;5.90] [4.10;7.15] [4.80;5.90] [4.80;6.20] [5.10;6.30] ’
. 5.70 5.81 5.40 5.01 5.90 5.20 5.70 5.60

Olycated hemoglobin, % 15 35 ¢ 00]  [5.15;7.33]  [5.10,7.15] [490;625] [550:630] [690;730] [521;695 [5157.14 7%
Immunoreactive insulin, 23.60 29.90 3210 30.90 1875 31.60 39.20 3340 0.002
plU/ml [1440;56.15] [14.65;41.90] [21.15;54.60] [27.60;4850] [11.50;29.60] [24.60;61.65] [21.60; 58.54] [26.80; 55.16] ’
C-nenmi. HE/Mn 320 3.10 381 4.20 402 5.20 514 4.20 0438

A [2.46; 480] [1.40;5.80] [2.41;490] [3.20;5.40] [1.13;5.70] [2.10;5.90] [3.30;5.85] [1.10; 5.65] )

Notes: Me — median, Q1 — lower quartile, Q3 — upper quartile
Table 4. Comparative analysis of glycemic variability (Me [Q1; Q3]) in study group
Parameters Group 1 Group 2 p

Fasting glycemia, mmol/l 521[3.2;7.1] 4913572 0.072
Glycemia before bedtime, mmol/l 6.81[5.2;8.1] 6.3[8.3;10.6] 0.029
Mean glycemia level, mmol/l 5.6[43;6.2] 5.6[3.9; 6.1] 0.658
Time of glycemia above the target range, % 24.8 [33.0; 75.0] 28.9 [40.0; 82.0] 0.127
Time of glycemia within the target range, % 56.8 [29.0; 65.0] 60.3 [45.0; 87.0] 0.002
Time of glycemia below the target range, % 11.5[1.0;17.0] 13.2 [2.0; 20.0] 0.805

Notes: Me — median, Q1 — lower quartile, Q3 — upper quartile

D0l https://doi.org/10.17816/PAVLOVI611T76
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Scale

Group number

Meaning

General knowledge, initial assessment

General knowledge, scale score

Comprehension, initial assessment

Comprehension, scale score

Arithmetic, initial assessment

Arithmetic, scale score

Similarity, initial assessment

Similarity, scale score

Vocabulary, initial assessment

Vocabulary, scale score

Repetition of numbers, initial assessment

Repetition of numbers, scale score

Missing parts, initial assessment

Missing parts, scale score

Sequential pictures, initial assessment

Sequential pictures, scale score

Kohs block design test, initial assessment

Kohs block design test, scale score

Composing figures, initial assessment

Composing figures, scale score

Coding, initial assessment

Coding, scale score

Labyrinth, initial assessment

Labyrinth, scale score

1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2
1
2

15.5[13.7; 27.2]
16.0 [14.0; 18.0]
10.5[6.0; 18.3]
8.0 [7.0; 12.5]
20.0 [17.0; 24.5]
24.0 [15.5; 27.5]
15.0 [10.7; 20.0]
20.0 [11.0; 20.0]
10.5[8.5; 15.2]
10.0 [9.0; 12.0]
11.0[5.5; 15.7]
10.0[6.0;13.0]
16.0 [14.0; 21.5]
19.0 [14.5; 22.5]
14.0[10.7; 16.25]
13.0[8.0; 16.5]
34.5[14.0; 66.8]
39.0[31.5; 57.0]
11.519.0;17.0]
10.0 [7.5; 14.9]
9.0[8.5; 11.3]
10.0[8.5;11.0]
8.5[5.7;10.5]
11.0[3.0;11.0]
16.5[13.0; 20.0]
13.0[11.0; 17.0]
13.5[11.2; 20.0]
12.0[8.0; 16.5]
42.0 [40.0; 51.0]
40.0 [29.0; 42.5]
14.0[12.7;17.7]
13.0[9.0; 14.5]
38.5 [35.5; 49.7]
39.0(33.0; 41.0]
13.0 [10.0; 15.7]
12.0[10.5; 13.0]
18.5[14.5;29.7]
27.0[14.0; 31.9]
6.5 [4.7; 14.5]
12.0[5.0;17.0]
60.0 [42.5; 78.7]
75.0 [67.5; 88.5]
15.0[7.2;12.0]
20.0 [17.5; 20.0]
18.0 [13.7; 20.5]
18.0 [15.0; 20.0]
11.0 [6.7; 14.5]
11.0 [7.5; 14.5]

0.090

0.109

0.860

0.360

0.460

0.240

0.093

0810

0.043

0.680

0.740

0.690

0.570

0.920

0.670

0.930

0.050

0.150

0.630

0.390

0.070

0.008

0810

0.740
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Apparently, this is due to the peculiarities of the eating
behavior of children with obesity (predominance of food
intake in the evening), and not associated with cognitive
impairment [19]. Evening elevation of glycemia most
likely explains the identified intergroup differences in the
time of glycemia being above the target range in children
with overweight and obesity. In this regard, we believe
that the inclusion of diagnostics of eating disorders and
programs for the correction of the identified changes can
bring not only a decrease in BMI, but also an improvement
in glycemic parameters [20, 21].

Increase in BMI and body weight are known to be
predictors of type 2 diabetes mellitus, and the use of
tools that allow glycemia to be assessed at more than
one point, can reduce the risk of its development [22].
It is especially important to emphasize this fact, since
hyperglycemia is often asymptomatic in obesity, so it was
reported in one study that almost 80.0% of overweight
children have elevated glucose and insulin levels [23].
In addition, prolonged glycemic variability is associated
with cognitive impairment [24]. Recent studies evidence
that overweight and obesity in children and adolescents
affect cognitive processes and can impair executive
functions, cognitive plasticity, planning and decision
making [25]. In this study, in Wechsler test, children
with excess body weight or obesity and carbohydrate
metabolism disorders showed reduced performance in
tests associated with spatial-constructional skills, verbal
fluency, motor functions and memory. Further study of
the issue is required to more accurately determine which
cognitive functions may be impaired, whether this is of
functional character and whether cognitive training can
be used for the rehabilitation of children with obesity. A
review of 64 studies showed the potential of cognitive
interventions as a structural unit of weight loss programs
[26]. In addition, the introduction of web technologies,
familiar to children and adolescents, will help to more
easily assimilate the usual recommendations for
changing eating behavior [27].

Limitations of this study are a small sample size
and the lack of confirmation of the identified impairment
of cognitive functions in the neuroimaging examination.
In addition, more than half of children with carbohydrate
metabolism disorders included in the study received
metformin, and in this parameter the study group differs
from the comparison group, taking into account the
effect of this drug on both tissue sensitivity to insulin and
glycemic indices. It is also necessary to observe changes
in the indices in dynamics.
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CONCLUSIONS

Children with overweight or obesity and impaired
carbohydrate metabolism more often have burdened
history of metabolic disorders and are also more often
diagnosed with dyslipidemia and fatty hepatosis. Evening
glycemia and the time of glycemia being above the target
range were higher in overweight children.

Children with overweight or obesity and impaired
carbohydrate metabolism are characterized by a decrease
in cognitive functions associated with asymptomatic
glycemic variability.

The obtained results confirm the importance of
monitoring glycemia in children from risk groups (with
burdened family history), as well as changing approaches
to teaching children in the ‘Obesity School’ due to the
fact that much knowledge will not be learned due to a
deficit in cognitive domains.
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