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Farahdina, Irwanto, Izzatul Fithriyah

DOI: https://doi.org/10.22141/2224-0551.20.5.2025.1866

Faculty of Medicine, Universitas Airlangga, Dr. Soetomo Hospital, Surabaya, Indonesia
Dr. Soetomo General Academic Hospital, Surabaya, Indonesia

Risk factors for autism spectrum disorder
diagnosed in Indonesia

Abstract. Background. Autism spectrum disorder (ASD) is a complex neurodevelopmental condition influenced
by both genetic and environmental factors, with epigenetic mechanisms playing a central role in gene regulation.
Early identification of risk factors is essential for timely intervention, particularly in children aged 1—3 years when
diagnosis remains challenging. Materials and methods. This case-control study aimed to identify prenatal, perinatal,
and postnatal factors associated with the incidence of ASD in young children. A total of 156 participants (79 with
ASD and 77 controls) aged 1—3 years were enrolled from Dr. Soetomo General Hospital. Data were collected from
medical records and structured parental interviews, covering variables such as maternal health, birth history, family
background, socioeconomic status, and environmental exposures. Results. Statistical analysis using bivariate and
multivariate logistic regression identified several significant risk factors. These included male gender (odds ratio (OR):
5.634, p = 0.011), being the youngest child (OR: 4.022, p = 0.023), lack of maternal folic acid supplementation
during pregnancy (OR: 15.265, p = 0.032), history of premature rupture of membranes (OR: 28.401, p = 0.006), and
screen time exceeding one hour per day (OR: 47.356, p < 0.001). Additionally, lower maternal education level and
residence near industrial areas were associated with increased ASD risk. Conclusions. These findings highlight the
multifactorial etiology of ASD and the importance of modifiable prenatal and postnatal factors. Promoting maternal
education, prenatal care, folic acid supplementation, and reducing early screen exposure could help in ASD prevention
strategies. Further research is needed to explore underlying mechanisms and validate these associations in larger
populations.

Keywords: autism spectrum disorder; risk factors; early childhood; prenatal and postnatal influences; screen time

Introduction

Neurodevelopmental disorders, including autism spec-
trum disorder (ASD), attention deficit hyperactivity disor-
der, and learning difficulties, have multifactorial etiologies
involving genetic abnormalities and environmental factors.
Epigenetic mechanisms, which regulate gene expression
through chemical modifications of DNA and histone pro-
teins, play a key role in this development. Environmental
factors such as mental stress can influence gene expression
in the brain [1].

Data from the World Health Organization show that the
global prevalence of ASD in 2015 was 0.76 %, with an esti-
mated 28.3 million children diagnosed in 2022, particularly
in low-income countries. In Indonesia, the number of chil-

dren at high risk for ASD is 3.52 %, with boys being more
frequently diagnosed than girls [2, 3].

ASD affects emotional and behavioral functions, with
70 % of children having emotional and behavioral disorders.
Individuals with ASD often experience a decline in quality
of life and self-confidence in adulthood [4]. Management of
ASD is complex, involving pharmacological therapy, nutri-
tion, and behavioral therapy, with varying levels of effective-
ness [5, 6].

Genetic and environmental factors play an important
role in the etiology of ASD. Genetic variations can in-
crease the risk, but diagnosis is often delayed. Early inter-
vention is needed to reduce social and emotional disor-
ders, even though it cannot completely cure ASD. Current

© «3popos'a gutukny / «Child's Health» («Zdorov'e rebenka»), 2025
© Bupaseub 3acnascbkmit 0.1). / Publisher Zaslavsky 0.Yu., 2025
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Full list of authors’ information is available at the end of the article.
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research has yet to identify clear neuropathological mar-
kers for ASD, making the understanding of physiologi-
cal mechanisms and brain pathogenesis crucial for future
treatment [7].

Epigenetic mechanisms, which regulate gene expres-
sion, are essential for normal development. Failure in these
mechanisms can lead to neurodevelopmental disorders.
Epigenetic modifications show how environmental factors
can impact population health, with studies on twin infants
supporting the hypothesis that environmental factors can al-
ter epigenetic status and neural gene expression [7].

Although the genetic influence on ASD is difficult to
predict, modifying gene expression may help prevent the
ASD phenotype. Environmental risk factors can be catego-
rized into prenatal, perinatal, and postnatal, so early detec-
tion by healthcare practitioners is essential for appropriate
therapy after diagnosis [8]. However, diagnosing ASD in
children under the age of three is often challenging, so this
study will discuss risk factors in children aged 1—3 years.

Materials and methods
Study design

This study is an observational case-control study aimed
at collecting data from the medical records of patients with
ASD and conducting interviews using a structured question-
naire. The focus of the research is to identify factors that in-
fluence the occurrence of ASD in children aged 1—3 years.

Patients’ selection

The population consists of children aged 1—3 years who
were treated at the Growth and Development Clinic and the
Psychiatry Clinic. The sample was taken from children diag-
nosed with ASD during the study period. Inclusion criteria:
children diagnosed with ASD and parents who were willing
to provide informed consent. Exclusion criteria: respondents
who were unable to recall the necessary information and
children in emergency conditions. This study was approved
by the Health Research Ethics Committee of Dr. Soetomo
General Hospital, Surabaya with approval number 0960/
KEPK/IV/2024. Written informed consent was obtained
from all participants’ parents or legal guardians prior to data
collection. The study was conducted in accordance with the
principles of the Declaration of Helsinki.

Data extraction
Data collection was conducted through the extrac-
tion of medical records from outpatient ASD patients at

the clinic using a consecutive sampling method. Data were
recorded starting from the patient’s first visit and continu-
ing over a three-month period until the required sample
size was reached. Subsequently, the subjects underwent
risk factor exploration, which was carried out through both
medical record review and direct interviews. The variables
examined included prenatal factors such as maternal use
of psychiatric medications during pregnancy, maternal
and paternal age at the time of pregnancy, twin or multiple
pregnancies, exposure to air pollutants during pregnancy,
and folate deficiency. The study also recorded medications
used to manage maternal mental health issues, gestational
age calculated from the first day of the last menstrual pe-
riod, and the father’s age during the pregnancy. Perinatal
factors included mode of delivery (vaginal or cesarean sec-
tion), neonatal asphyxia, and preterm birth (gestational age
less than 37 weeks). Meanwhile, postnatal factors assessed
were low birth weight (defined as less than 2,500 grams),
socioeconomic status based on the regional minimum
wage, ethnicity or race, and a family history of ASD — ei-
ther within the nuclear or extended family. These variables
were selected based on previous literature indicating a po-
tential association with the development of ASD and were
analyzed to identify their relevance in children aged 1 to
3 years.

Statistical analysis

Data analysis was performed using SPSS version 17.0,
including both bivariate and multivariate analyses. Nor-
mality and homogeneity tests were conducted prior to ana-
lysis (p > 0.05). Bivariate analysis used the chi-square test
or Fisher’s exact test to identify correlations between ASD
status and independent variables. Subsequently, multivari-
ate analysis was conducted using logistic regression, inclu-
ding variables with a p-value < 0.2 from the bivariate analy-
sis. A p-value < 0.05 was considered statistically significant.
The research findings are presented in the form of tables,
graphs, and explanatory text.

Results
Patients’ characteristics

In this study, a total of 156 samples were obtained, con-
sisting of 79 cases (children with ASD) and 77 controls
(children without ASD). Descriptive analysis was conducted
to observe the frequency distribution and spread of various
research variables. The characteristics of the study samples
are presented in Table 1.

Table 1. Patients’ characteristics, n (%)

Variables ASD (n =79) Non-ASD (n = 77)
1 2 3
Gender
Female 11 (33.3) 22 (66.7)
Male 68 (55.3) 55 (44.7)

Current age (median, min-max)

6.0 years (2.0-14.0)

Tom 20, N2 5, 2025
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Table 1 (continued)

1 2 3
Current age, years
2-5 7 (31.8) 15 (68.2)
>5 72 (53.7) 62 (46.3)
Age at onset (median, min-max) 2.00 years (1-5)
History of maternal illness during pregnancy
None 68 (46.9) 77 (53.1)
Infection/fever 1 (100) 0 (0)
Pre-/eclampsia 1 (100) 0 (0)
Hypertension 3 (100) 0 (0)
Diabetes mellitus 1 (100) 0 (0)
Bleeding 5 (100) 0 (0)
History of folic acid consumption
No 13 (92.9) 1(7.1)
Yes 66 (46.5) 76 (53.5)
Maternal activity during pregnancy
No activities 41 (46.1) 48 (53.9)
Yes 38 (56.7) 29 (43.3)
Gestational age, weeks
38-40 67 (46.5) 77 (53.5)
<37 11 (100) 0 (0)
>42 1 (100) 0(0)
Twin pregnancy
No 77 (50) 77 (50)
Yes 2 (100) 0(0)
Type of delivery
Spontaneous delivery 42 (38.2) 68 (61.8)
Cesarean section 33 (78.6) 9 (21.4)
Extraction 3 (100) 0 (0)
Birth weight, grams
> 2,500 75 (49.3) 77 (50.7)
1,500-2,500 4 (100.0) 0 (0.0)
1,500 0(0.0) 0(0.0)
Amniotic fluid type
Clear 69 (47.3) 77 (52.7)
Cloudy 9 (100) 0(0)
History of PROM
No 64 (45.4) 77 (54.6)
Yes 15 (9.6) 1(6.3)
History of jaundice
No 65 (45.8) 77 (54.2)
Yes 14 (100) 0 (0)
History of seizure
No 66 (46.2) 77 (53.8)
Yes 13 (100) 0(0)
History of hypoglycemia
No 75 (49.7) 76 (50.3)
Yes 4 (80.0) 1(20.0)
History of oxygen use
No 73 (48.7) 77 (51.3)
Yes 6 (100) 0(0)

3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 20, N¢ 5, 2025



OpuriHaAbHI AOCAiaXeHHs / Original Researches

End of Table 1

1 2 3
Maternal age at time of childbirth, years
<34 53 (47.7) 58 (52.3)
>34 26 (57.8) 19 (42.2)
Paternal age at time of childbirth, years
<34 45 (46.4) 52 (53.6)
>34 34 (57.6) 25 (42.4)
Childcare provider
Others 26 (48.1) 28 (51.9)
Parents 53 (52) 49 (48)
Screentime duration, hours
<1 9(11.4) 60 (77.9)
> 1 70 (88.6) 17 (22.1)
Birth order
First child 0 (0) 33 (42.9)
Second child 48 (60.8) 23 (29.9)
Youngest child 30 (38) 20 (26)
Only child (others) 1(1.3) 2 (1.3)
Birth order (category)
Not the youngest child 49 (46.2) 57 (53.8)
Youngest child 30 (60) 20 (40)
Mother’s highest formal education
High school or equivalent and below 53 (44.2) 67 (55.8)
Diploma/bachelor’s degree 26 (72.2) 10 (27.8)
Father’s highest formal education
High school or equivalent and below 51 (46.4) 59 (53.6)
Diploma/bachelor’s degree 28 (60.9) 18 (39.1)
Mother's employment status
Unemployed 48 (49) 50 (51)
Employed 31 (53.4) 27 (46.6)
Father’'s employment status
Unemployed 3 (42.9) 4 (57.1)
Employed 76 (51) 73 (49)
Mother’s income
Below minimum wage 61 (48) 66 (52)
Above minimum wage 18 (62.1) 11 (37.9)
Father’s income
Below minimum wage 19 (47.5) 21 (52.5)
Above minimum wage 60 (51.7) 56 (48.3)
Place of residence
Far from factory 39 (37.5) 65 (62.5)
Near factory 40 (76.9) 12 (23.1)
Family medical history
Chronic iliness (diabetes mellitus, heart disease,
hypertension, stroke) 61 (44.2) 77 (55.8)
Family history of ASD 18 (100) 0 (0)
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Multivariate analysis of risk factors
influencing the incidence of ASD

A multivariate analysis using the backward likelihood
ratio method was conducted to eliminate variables with
non-significant p-values one by one. This process resulted
in a final model consisting of seven variables, of which five
were identified as significant risk factors associated with the
incidence of ASD in this study. These significant factors in-
cluded sex (p = 0.011), birth order (p = 0.023), history of
folic acid supplementation (p = 0.032), history of prema-
ture rupture of membranes (PROM) (p = 0.006), and screen
time duration of more than one hour per day (p < 0.001).
In addition, history of hypoglycemia (p = 0.097), mother’s
highest level of formal education (p = 0.041), and place of
residence (p = 0.018) were also included in the final model,
although not all reached statistical significance. The find-
ings are presented in Table 2.

Discussion
ASD are significant neurodevelopmental disorders that
affect key aspects of a child’s social interaction, communi-

cation, and behavior. This study confirms that ASD involves
a wide range of complex risk factors. Data from the Centers
for Disease Control and Prevention show that the prevalence
of ASD is approximately 1 in 44 children, highlighting the
major challenges in diagnosing and managing this disorder
[9, 10]. In this study, we identified five fundamental chara-
cteristics of subjects that are relevant to an ASD diagnosis.
These characteristics include demographic factors, medical
history, and environmental factors that may contribute to
the development of ASD. Understanding them is essential
for designing more effective interventions and raising aware-
ness among parents and healthcare professionals regarding
the early signs of ASD.

This study found that males have a higher risk of deve-
loping ASD, likely due to gender-based symptom patterns,
with males tending to exhibit agitation, aggression, and
hyperactivity, while females with ASD more often display
“camouflaging” strategies to hide their symptoms [11].
Previous studies also report that ASD prevalence is more
than four times higher in males than females [1, 12—14],
although other studies have shown a lower ratio (< 3.5 : 1)

Table 2. Multivariate analysis of risk factors influencing the incidence of ASD

Cl
Variables Coefficient S.E. Wald df p OR :
Min Max
Gender
Female (Ref)
Male 1.729 0.676 6.543 1 0.011* 5.634 1.498 21.193
Birth order
Not the youngest (Ref)
Youngest 1.392 0.611 5.182 1 0.023* 4.022 1.213 13.330
History of folic acid use
Yes (Ref)
No 2.726 1.269 4.615 1 0.032* 15.265 1.270 183.512
History of hypoglycemia
No (Ref)
Yes 2.233 1.346 2.752 1 0.097 9.324 0.067 130.391
History of PROM
No (Ref)
Yes 3.346 1.215 7.588 1 0.006* 28.401 2.626 307.183
Screentime duration
< 1 hour (Ref)
> 1 hour 3.858 0.675 32.629 1 < 0.001* 47.356 12.604 177.924
Mother’s highest formal education
Senior high school/
equivalent (Ref)
Academy/university
graduate -1.331 0.653 4.164 1 0.041* 0.264 0.074 0.949
Place of residence
Far from factory (Ref)
Near factory 1.351 0.569 5.631 1 0.018* 3.861 1.265 11.784
Constant —4.054 1.008 16.173 1 < 0.001 0.017

Note: * — p < 0.05, statistically significant.
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[15]. This difference may be explained by MRI findings
showing structural brain differences between males and fe-
males with ASD, as well as links between autism and ele-
vated testosterone levels that negatively impact cognitive
development [16].

Birth order is also associated with ASD risk, where
younger siblings were more commonly diagnosed with
ASD than first-born children. This may be due to limited
parental interaction and attention, as well as differing pa-
renting styles influenced by cultural practices [17]. Other
studies have reported that later-born children are more at
risk of intellectual disabilities [18], although some research
shows higher risk in first or fourth-born children [19]. The
“stoppage rule” — the tendency of parents to stop having
more children after the birth of a child with ASD — may
also explain why youngest children are more often diag-
nosed with ASD.

Folic acid plays a critical role in DNA methylation,
RNA replication, and optimal neuropsychiatric and ner-
vous system development. Its deficiency increases the risk of
ASD [20]. Research shows that prenatal folic acid supple-
mentation (= 400 pug/day) reduces the risk of ASD by 43 %
(OR 0.57,95% CI1 0.41—0.78) and a study in Norway found
higher rates of ASD in children born to mothers who did not
take folic acid supplements [1]. However, excessive supple-
mentation (> 1,000 pg/day) can disrupt DNA methylation
and lead to synaptic defects and gene expression disorders
that contribute to ASD [15, 20]. Therefore, appropriate
dosing of folic acid supplementation is essential to optimize
fetal brain development.

A history of PROM can increase the risk of ASD due
to hypoxic exposure and systemic inflammation, which
can impair central nervous system development [6].
Previous studies have shown that maternal infections,
a known risk factor for PROM, are associated with in-
creased ASD risk (OR 1.32, 95% CI 1.20—1.46) through
maternal immune activation mechanisms. This raises le-
vels of pro-inflammatory cytokines such as 1L-6, IL-1b,
and IL-8, contributing to disrupted brain development
[21—23]. Prenatal hypoxia also leads to neurotransmit-
ter disruptions — dopamine and glutamate imbalance,
structural brain changes, and reduced synaptic plasticity,
all of which are linked to cognitive and behavioral issues
observed in ASD [24, 25].

Screen time duration of more than one hour per day was
significantly associated with ASD, possibly due to reduced
social and cognitive stimulation from parents, as well as
negative impacts on language development, behavior, and
sleep [26, 27]. Another underlying mechanism may involve
exposure to electromagnetic waves (1,800—2,200 MHz)
from electronic devices, which can increase oxidative stress,
damage DNA, and trigger neuronal apoptosis [19]. These
waves can also impair synaptogenesis by increasing calcium
signaling and over-activating NMDA receptors [28]. EEG
studies have shown increased theta wave activity in the fron-
tal and posterior cortices and disturbances in excitation-
inhibition coordination in the nervous system, which are
correlated with ASD symptoms [1, 29].

Maternal education level was related to help-seeking be-
havior and ASD severity, with mothers with higher educa-

tion levels being more vigilant of ASD symptoms and more
likely to seek early diagnosis [22]. Some studies found no
significant relationship between maternal education and
ASD incidence [30]. However, lower education was linked
to more severe ASD [31]. Maternal education also influ-
ences the quality of antenatal care, parenting styles, and
home environment, which all play a role in child develop-
ment. However, higher education levels may also increase
the likelihood of ASD diagnosis due to greater awareness of
autism symptoms.

Proximity of residence to industrial plants is a risk fac-
tor for ASD due to exposure to pollutants and neurotoxic
substances from industrial emissions contaminating air,
water, and soil, including heavy metals (lead, mercury,
arsenic), pesticides, air particulates, and microplastics
[27, 32]. Studies show that areas with high industrial ex-
posure have higher ASD prevalence (9.58 vs 6.66 cases per
1,000 people, p = 0.002) [27]. Moreover, pollutants such
as nitrogen oxide significantly correlated with ASD inci-
dence (OR 1.07, 95% CI 1.01—1.13) [33]. Additionally,
prenatal and postnatal microplastic exposure can cause
ASD symptoms through inflammation, oxidative stress,
and genetic mutations that damage DNA and RNA such
as exposure to lead and airborne pollutants like 1,3-bu-
tadiene [34, 35]. Gut microbiota disruption affecting the
gut-brain axis and the upregulation of genes (EGR-1 and
ARC) also play roles in ASD pathogenesis [34]. However,
beyond proximity, other factors like timing of exposure
(prenatal or postnatal), substance toxicity, and frequency
and intensity of exposure also influence ASD risk in the
population [32].

Conclusions

This study found that several significant factors are as-
sociated with the occurrence of ASD, including being male,
being the youngest child, no history of folic acid use, a his-
tory of premature rupture of membranes, screen time dura-
tion of more than one hour, maternal education below high
school level, and living near a factory. Future studies are
expected to increase the sample size, extend the study dura-
tion, and explore prenatal and perinatal risk factors more
deeply to obtain more representative and comprehensive
results.
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DaKTOpK PUNKY PO3ACAIB YTUCTUYHOTO CNEKTPA B IHAOHE3iT

Pe3siome. AKTyasmbHicTh. Posmamm  ayTHCTMYHOTO — CITEKTpa
(PAC) — 1e ckiamHi MopylieHHsI HEHPOPO3BUTKY, Ha SIKi BILIU-
BalOTh TEHETUYHI i eKOJIOTiUHi (pakTopu, IPUIOMY eMmireHeTUIHiI
MeXaHi3MU BiflirpaloThb LIEHTPAJIbHY POJIb y peryssilii reHiB. PanHe
BUSIBJIEHHSI (DAaKTOPIB PUBKKY € BaXKJTMBUM JIJISI CBOEYACHOTO BTPY-
YaHHs, 0COOJIMBO B AiTeil BikoM 1—3 poKu, KOJM AiarHOCTUKA 3a-
JIMIIAEThCs ckianHoo. MaTepianu Ta Metoau. lle nocmimkeHHs
TUITY «BUMAI0K — KOHTPOJIb» CIIPSIMOBAHE Ha BUSIBIICHHSI ITpeHa-
TaJIbHUX, TIEPUHATAJIBHUX 1 TOCTHATAIBHUX (DAKTOPIB, TTOB’I3aHUX
i3 BuHukHeHHsIM PAC y miteil paHHBOTrO BiKy. ¥ HHOTo OyJio 3a-
nydeHo 156 yyacHukiB (79 — i3 PAC Ta 77 — KOHTpOJIbHA IpyTia)
BiKOM 1—3 poKH, sIKi TPOXOAUIN OOCTEXKEHHS B JIIKapHi 3arajbHO-
ro npodimo imeHi Dr. Soetomo. [dani 6y710 3i0paHo 3 MEIUYHUX
KapTOK Ta CTPYKTYPOBaHUX iHTEPB’10 3 OaThbKaMu, 1110 OXOILIIOBA-
JIM TaKi 3MiHHi, SIK CTaH 3I0POB’sl MaTepi, iCTOPIsI TTOJIOTIB, CiMeii-
HUI aHaMHe3, COLliaIbHO-6KOHOMIYHUIA CTaTyC i BIUTMB TOBKIJUIS.
Pesynbratn. CraTUCTUYHMII aHali3 3 BUKOPUCTAHHSIM JIBOBU-
MipHOi Ta 6araTOBMMIipHOI JIOTICTUYHOI perpecii BUSIBUB KiJbKa
3HauyIIMX GakTopiB pu3MKy. JJo HUX Hajexaau 4YoJioBiya CTaTh

(BimHomeHHs 1maHciB (BLL): 5,634, p = 0,011), cratyc HaitMoJ01-
1moi autuHU B poauHi (BIL: 4,022, p = 0,023), BiaCcyTHiCTb TIpU-
oMy ostieBoi KMcIoTH Matip’1o mix yac BaritHocti (BIII: 15,265,
p =0,032), nmepeqyacHuit po3puB ILIOJOBUX 000JIOHOK B aHAMHE3i
(BLL: 28,401, p = 0,006), a TakoX MPOBEACHHS TEepel eKPaHOM
noHaz 1 rox Ha aens (BIL: 47,356, p < 0,001). Kpim Toro, Hux-
YU piBEHb OCBITM MaTepi Ta MPOXMBAHHS MOOJIM3Y MPOMUCIO-
BUX 30H OyJIM TOB’sI3aHi 3 MiABUILEHUM PU3UKOM po3BUTKY PAC.
BucnoBku. OTpumaHi pe3y/bTaTi MiIKpecTIooTh baratohakTop-
Hy eTiojorito PAC Ta Bax1uBicTb MOAM(DIKOBAHUX MTPEeHATATbHUX
Ta MOCTHATAJIbHKUX (DakTopiB. [1inBUILIEHHS piBHS OCBIYEHOCTI Ma-
TepiB, HAJIEXKHUI MpeHaTaIbHUN TOTJIsi, TIpuiioM (ostieBoi Kuc-
JIOTH Ta 3MEHILIEHHSI Yacy repej eKpaHOM y pAHHbOMY Billi MOXKYThb
cTaTu e(heKTUBHUMU cTpaTeriamu npoditaktuku PAC. HeoOxinHi
MOJAJIbIII AOCHIIKEHHSI UTsl BABUEHHSI MEXaHi3MiB LIMX 3B’SI3KiB i
TiATBEPKEHHST PE3YJIbTaTiB Y OUIBLINX MOMYJISLISIX.

KiouoBi cioBa: posman ayrucTuuHOro crekTpa; (paktopu
PU3UKY; PAHHE TUTUHCTBO; MpPEHATAJbHUI Ta MOCTHATAJIbHUIM
BILJIMB; Yac, MPOBEACHUII Iepel] eKpaHOM

Tom 20, N2 5, 2025

www.mif-ua.com, http://childshealth.zaslavsky.com.ua

13



(LHopess,

OpwuriHaAbHi AocAiaXeHHs / Original Researches

DOI: https://doi.org/10.22141/2224-0551.20.5.2025.1867

Ali M. Al-Fayyadh?, Hussein A. Alsalkhi?, Dena R. Alhillawy?, Alaa Jumaah Manji Nasrawi?

'Najaf Health Directorate, Najaf, Iraqg
2Faculty of Medicine, Kufa University, Najaf, Iraq
SNajaf Health Directorate, Najaf, Iraq

Ivabradine as an add-on drug
in the management of tetralogy of Fallot

Abstract. Background. Clinical presentations in tetralogy of Fallot (TOF) patients are variable and depend on
the severity of right ventricular outflow obstruction, size of pulmonary arteries, and associated cardiac abnormalities.
Symptomatic infants and children waiting for surgery usually suffer from recurrent hypercyanotic spells, exercise
intolerance, and aggravation of cyanosis and hypoxia by exertion. The purpose of the study was to determine the role of
ivabradine in the management of symptomatic patients with TOF as an add-on treatment with f-blockers (propranolol).
Materials and methods. This clinical trial was conducted at Al Zahraa Teaching Hospital and Al Najaf Cardiac Center
(Najaf, Iraq) from January 2023 to May 2024. It included 100 infants and children diagnosed with TOF. Fifty patients
were assigned to the control group who received placebo, and 50 patients to the study group who received ivabradine.
Patients were admitted to the hospital for observation 24—48 hours after the starting dose of therapy. Follow-up was
after one week for the first visit, then every 2 weeks, with echocardiography, electrocardiography, vital signs, and oxygen
saturation recorded at each visit. Results. 90 % of patients were responding to treatment in the study group, and there
was a significant association between the type of drug used and the response (P < 0.001); non-responders (46 %) took
propranolol only. A significant increase was found in the O, saturation after treatment from the baseline in both groups
(P < 0.001). There was a significant association between drugs used and adverse events in children (P = 0.011).
Conclusions. Administration of ivabradine in combination with propranolol to control symptoms of TOF proves to be

beneficial therapy with minimal adverse events.

Keywords: retralogy of Fallot, ventricular outflow obstruction; f-blockers; ivabradine

Introduction

Tetralogy of Fallot (TOF) represents the commonest
form of cyanotic congenital heart disease across all ages.
Cyanosis, the most evident clinical presentation, is usually
absent at birth and develops and progresses over the first few
months of life. Clinical presentations are variable and de-
pend on the severity of right ventricular outflow tract ob-
struction, size of pulmonary arteries, and associated cardiac
abnormalities [1—3].

Surgical management of TOF has evolved over the years,
and neonatal repair or complete correction by age of 3—6
months is now the applied strategy in most developed coun-
tries [4—6]. In developing countries, including ours, the
surgical correction of TOF is almost always delayed, and
correction after one year is the usual approach [7]. Symp-
tomatic infants and children waiting for surgery usually suf-

fer from recurrent attacks of hypercyanotic spells, exercise
intolerance, and aggravation of cyanosis and hypoxia by
exertion. Those patients are usually treated with daily oral
propranolol to decrease heart rate, improve right ventricu-
lar outflow tract spasm, and increase pulmonary blood flow
and arterial oxygenation. Still, long-term daily treatment is
limited by multiple observations, such as the need for rela-
tively high doses to achieve therapeutic effect, loss of effi-
cacy with time, and development of undesirable effects in
many patients [8—11].

Ivabradine has fewer adverse events and is widely used to
treat different cardiac diseases like heart failure, angina pec-
toris, cardiomyopathy, junctional ectopic tachycardia, and
refractory supraventricular tachycardia [12—16]. However,
no study has shown its role or effect in children with TOFE
In this study, we added ivabradine beside propranolol to the
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symptomatic TOF patients waiting for surgery and studied
its impact on improving clinical status, increasing arterial
oxygenation, and reporting adverse effects.

Materials and methods
Patients

This clinical trial study included 100 infants and children
diagnosed with TOF at Al Zahraa Teaching Hospital and Al
Najaf Cardiac Center (Najaf, Iraq) from January 2023 to
May 2024. All patients were symptomatic, and an arrange-
ment for surgical management was started at diagnosis. Fifty
patients were assigned to the control group who received
placebo and propranolol, and 50 patients to the study group
who received ivabradine in addition to propranolol.

Diagnosis was confirmed using a GE Vivid E9 echo-
cardiography machine by a pediatric cardiologist. Baseline
electrocardiography, chest radiography, complete blood
count, C-reactive protein, renal and liver function tests were
performed. Recording of age, sex, weight, clinical features
(namely cyanotic spell (CS), cyanosis on exertion (COE),
and dyspnea on exertion (DOE)), heart rate, and oxygen
saturation was applied for all patients.

Consent was obtained from all families; clinical ef-
fects and possible side effects were discussed thoroughly.
Patients were assigned to the study through a single-blind
standard randomization. Inclusion criteria: preoperative
symptomatic TOF, age over 6 months, no contraindica-
tion for ivabradine treatment, referral for surgical manage-
ment. Exclusion criteria: less than 6 months of age, adults
with TOF, postoperative TOF patients, contraindication
for using ivabradine or propranolol, patients or families
who refuse treatment or are non-adherent to regular medi-
cal visits, and families who refuse referring for surgical ma-
nagement. All patients received oral propranolol at a dose of
0.25—1.5 mg/kg 3—4 times/day. The starting dose of iva-
bradine was 0.05 mg/kg divided into two doses with meals
and increased by 0.05 mg/kg/week to a maximum dose of
0.2 mg/kg twice daily. Dose was increased or decreased
according to clinical response, heart rate reduction (by
10—20 % of the baseline reading), and development of side
effects. The propranolol dose in the study group was 0.25—
0.5 mg/kg 3—4 times/day.

Methods

Patients who were diagnosed with TOF and met the in-
clusion criteria were included in the study. A detailed echo-
cardiographic study was performed regarding the size of pul-
monary arteries and associated cardiac lesions. Pulmonary
arteries were classified as good (GPA), fair (FPA), and small
(SPA) ifthe z-score is > —2, —2 to —3, and —3 to —4, respec-
tively. A pharmacist prepared the drug treatment (ivabradine
and placebo) as an oral suspension. Patients were admitted
for 24—48 hours after the starting dose of treatment to ob-
serve the therapeutic effect and look for the development of
side effects. Before discharging the patient, the families were
informed to observe their child for improvement or worsen-
ing of clinical status, recording oxygen saturation and heart
rate (by pulse oximeter) daily, and to contact us anytime
through a free phone number and the preformed website.
The appointment for checking was after one week for the

first visit, then every 2 weeks, with echocardiography, elec-
trocardiography, vital signs, and oxygen saturation evaluated
at each visit. The average of multiple readings recorded by
families during follow-up visits was considered for the final
analysis of oxygen saturation and heart rate response to the
treatment. Clinical response as noticed by families was con-
stricted to 3 noticeable parameters: severity and frequency
of cyanotic spells, exertional dyspnea, and exertional cya-
nosis. The beneficial role of ivabradine was defined by im-
provement of the clinical status of patients as noticed and
recorded by their families, improvement of oxygen satura-
tion, and lack of significant side effects.

Ethical considerations

The study was carried out after obtaining research ethi-
cal clearance (No. 118 in 2023) from the College of Medi-
cine Ethics Committee, University of Kufa, and consent of
the recruited children was collected after a full explanation
about the purpose of the research to the parents.

Statistical analysis

Data from all patients were tabulated in an Excel file. A
statistical analysis was done using Statistical Package for the
Social Sciences version 23. We use mean, standard deviation
(SD), range, number, and percentage as descriptive statis-
tics and chi-square, independent sample t-test, and t-test as
analytic statistics. P value < 0.05 was regarded as significant.

Results
Baseline characteristics of children are shown in Table 1.

Table 1. Baseline patient data

Values
21.01 £ 16.10 (7-60)
9.34 + 3.87 (4-20)
71.12 = 4.44 (59-84)

Characteristics

Age, months
Weight, kg
O, (before)

Heart rate, beat/min
(before)

116.06 = 6.51 (101—130)

Male 53 (53)
Female 47 (47)

Note: data are presented as mean = SD (range) or n
(%).

Gender

There was no significant difference between two groups
regarding age (P = 0.897), weight (P = 0.762), and duration
of treatment (P = 0.342) (Table 2). Also, there was no signi-
ficant difference in terms of gender distribution (P = 0.841)
(Fig. 1).

An echocardiographic study was performed to evaluate
the pulmonary artery size for each patient with TOF in both
groups. There was no significant difference between them
regarding the severity of disease (P = 0.530), as shown in
Table 3.

Cyanotic spells and cyanosis on exertion were the most
common combination of symptoms in both groups. There
was no significant difference in the clinical presentation be-
tween two groups (P = 0.110) (Table 4).

The two groups had no significant difference regarding
the associated lesions (P = 0.882) as shown in Table 5.
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Figure 1. Gender distribution in the study
and control groups

There was a significant association between the type of
drug used and the response of patients (P < 0.001), in which
82.1 % of non-responders were using propranolol only
(Table 6).

There was a significant increase in the O, saturation af-
ter treatment from the baseline in both groups (P < 0.001)

(Table 7). To achieve a sustained decrement of heart rate in
the control group, the required propranolol dose was more
than 1 mg/kg 3—4 times/day. There was a significant de-
crease in the heart rate after treatment from the baseline in
both groups (P < 0.001) (Table 7).

Bronchospasm was detected in 16 (32 %) of 50 patients
in the control group and in 4 (8 %) of 50 in the study group.
The family or their doctor discontinued treatment in all pa-
tients who developed bronchospasm. Bradycardia was docu-
mented in a few patients in both groups, but there were a
little more cases in the study group (10 vs. 7). Still, no treat-
ment discontinuation occurred, and the heart rate was con-
trolled by dose re-adjustment. There was a significant asso-
ciation between drugs used and adverse events in children
(P=0.011) (Table 8).

Nearly two-thirds of all patients received surgical treat-
ment during the study period: 27 patients (54 %) in the study
group and 34 (68 %) in the control group. There was no sig-
nificant difference in the type of surgery between the groups
(P=0.317).

Discussion

In this study, we follow a single-blind systematic ran-
domization with a total sample size of 100 patients divided
into two groups: the control group, which involved those
treated with oral propranolol plus placebo, and the study
group, which included people receiving oral ivabradine in
addition to propranolol. There were no significant diffe-

Table 2. Comparison of age, weight, and duration of treatment between the study and control groups,

mean = SD (range)

Variable Study group Control group P value
Age, months 21.2 £ 17.1 (7-60) 20.8 = 15.1 (7-60) 0.897
Weight, kg 9.22 + 3.98 (4-20) 9.46 + 3.80 (4.5-20) 0.762
Duration, months 3.12+1.31 (1-5) 2.88 +1.18 (1-5) 0.342

Table 3. Echocardiographic characteristics of TOF patients in the study and control groups, n (%)

Parameters Study group Control group Total P value
TOF + FPA 25 (53.2) 22 (46.8) 47
TOF + GPA 11 (40.7) 16 (59.3) 27 0.530
TOF + SPA 14 (53.8) 12 (46.2) 26

Table 4. Clinical presentations of patients in the study and control groups, n (%)

Presentation Study group Control group Total P value
COE 4 (57.1) 3 (42.9) 7
COE + DOE 14 (45.2) 17 (54.8) 31
CSs 5(83.3) 1(16.7) 6
CS + COE 15 (37.5) 25 (62.5) 40 0.110
CS + DOE 3 (60) 2 (40) 5
CS + COE + DOE 6 (85.7) 1(14.3) 7
DOE 3 (75) 1(25)
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rences regarding demographic, anatomical, and clinical
characteristics between two groups as shown in Tables 1—35,
Fig. 1.

The clinical spectrum of presentations in both control
and study groups includes cyanotic spells, cyanosis on exer-
tion, and dyspnea on exertion (exercise intolerance). Some
patients had one of these clinical features, while others had
two or all. Cyanotic spells incidence was slightly higher in
the study group, but there was no significant difference in
the clinical features between the study and control groups

(Table 4). An article by Fanous and Mogyorésy that exa-
mined 6 case series concluded that the administration of
propranolol for preoperative TOF patients who had cya-
notic spells can reduce them. Propranolol effectively pre-
vented cyanotic spell recurrence in 67 % of patients [17]. It
is used to control hypercyanotic episodes in TOF patients;
propranolol effectiveness is related to its characteristic of
reduction in RV outflow impedance [9]. A high percentage
of the patients (90 %, 45 of 50) from the study group who
received a combination of propranolol and ivabradine re-

Table 5. Associated cardiac lesions in the study and control groups, n (%)

Lesion Study group Control group P value
Patent foramen ovale 7 (14) 5(10)
Small arterial septal defect 2 (4) 3 (6)
Patent ductus arteriosus 3 (6) 3 (6)
Left superior vena cava 1(2) 2 (4)
- - 0.882
Right aortic arch 3 (6) 2 (4)
Partial anomalous pulmonary venous drainage 0 (0) 1(2)
Coronary abnormality 2 (4) 1(2)
Total 18 (36) 17 (34)
Table 6. Association between the response of patients and the drugs used
Response Study group Control group Total P value
No response 5(17.9) 23 (82.1) 28 0.001
< V.
Response to treatment 45 (62.5) 27 (37.5) 72
Table 7. Comparison of O, saturation and heart rate before and after treatment
in the study and control groups, mean *+ SD
Groups Indicator Before After P value
Stud O, saturation 71.50 £5.17 79.00 + 4.51
u
y Heart rate 115.60 + 6.17 100.00 + 5.75 0.001
< VU.
O, saturation 70.74 + 3.58 76.18 + 3.56
Control
Heart rate 116.40 + 6.86 102.60 + 5.95
Table 8. Association between adverse events and the drug used
Adverse events Study group Control group Total P value
Bradycardia 10 (58.8) 7 (41.2) 17
Bronchospasm 4 (20) 16 (80) 20 0.011
No adverse events 36 (57.1) 27 (42.9) 63
Table 9. Comparison of surgically treated patients in the study and control groups, n (%)
Surgery Study group Control group P value
Blalock-Taussig shunt 3 (6) 8 (16)
Corrective surgery 24 (48) 26 (52) 0.317
Total 27 (54) 34 (68)
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sponded to treatment. There was significant improvement in
the symptoms, while in the control group, 46 % (23 of 50) of
patients were not responding to treatment (Table 6). Besides
significant improvement of oxygen saturation (Table 7) and
lack of significant side effects (Table 8), this result confirms
the beneficial role of ivabradine as an add-on drug in treat-
ing symptomatic infants and children with TOF waiting for
surgical treatment.

To achieve a therapeutic response in the control group,
a high dose of oral propranolol was required (1—1.5 mg/kg
3—4 times/day), which was significantly associated with
more side effects. Their development, especially broncho-
spasm, interfered with treatment adherence, and non-com-
pliance was higher in the control group. On the other hand,
adding ivabradine resulted in therapeutic response without
further increasing propranolol dose (the usual dose was
0.25—0.5 mg/kg 3—4 times/day) and, therefore, fewer sig-
nificant side effects. Beta-blocker efficacy, therapeutic dose
adjustment, and dose-related side effects have been evalu-
ated in many studies [10, 17—19].

Although bradycardia was reported more frequently
in the study group (10 vs. 7 patients), it was statistically
non-significant and easily controlled by de-escalation of
ivabradine dose without the need to discontinue treat-
ment. The most important observation in this study was
that the bronchospasm was less in the study group (pro-
pranolol and ivabradine) than in the control group (pro-
pranolol only), which means that the use of ivabradine
was successful in reducing the incidence of broncho-
spasm in treated patients. The ASSOCIATE trial that
studied the role of ivabradine as anti-ischemic and an-
ti-anginal medication in patients with angina who were
commonly using B-blocker therapy (atenolol) showed
that a combination of ivabradine and atenolol produces
gradual efficacy, and there were no side effects [13, 20].
Recently, Arvind et al. concluded that administration
of ivabradine orally to 94 children who developed junc-
tional ectopic tachycardia postoperatively was not infe-
rior to amiodarone, and adverse events like bradycardia,
derangement of liver or renal function, or hypotension
were not reported [15].

Improvement of arterial oxygen saturation was recorded
in both the control and study groups, probably secondary
to improved right ventricle outflow tract spasm, decreased
heart rate, and enhanced diastolic filling by propranolol and
ivabradine. An increase in oxygen saturation was more evi-
dent in the study group due to the aforementioned reasons.

Single-stage total surgical correction is the preferred
management in patients with TOF, and shunt operation is
usually preserved for small infants with small pulmonary ar-
teries or significant co-morbidities [5—7, 21, 22]. Although
it was statistically non-significant, more shunt procedures
in the control group (8 vs. 3 patients) may indirectly refer
to the beneficial effect of patient stability before surgery in
choosing the surgical treatment option (Table 9).

The clinical outcomes observed in this study align with
other pediatric research conducted at Al Zahraa Teaching
Hospital, such as the findings on retinopathy of prematurity
screening, which highlight the institution’s role in advancing
specialized care for high-risk pediatric populations [23].

Metabolic monitoring in pediatric patients is crucial,
extending beyond congenital heart disease, as demonstrated
by research on insulin resistance and lipid profiles in con-
ditions such as polycystic ovary syndrome [24]. The study
concentrated on cardiovascular parameters in TOF, high-
lighting the relationship between metabolic dysregulation
(insulin resistance) and systemic complications. This em-
phasizes the necessity for thorough biomarker evaluations
in high-risk populations. Future research may investigate
the potential of similar metabolic assessment, including
the HOMA index and lipid profiling, to provide prognostic
insights in patients with TOF, especially those undergoing
extended preoperative management.

Conclusions

This novel study has demonstrated for the first time that
using ivabradine in combination with propranolol to control
symptoms of TOF proves to be a beneficial therapy. It shows
ivabradine’s valuable role in TOF patients.

Recommendations

Ivabradine is safe and effective when used in combina-
tion with propranolol in symptomatic TOF patients. Fur-
ther studies are required to clarify the role of ivabradine as
monotherapy in this population.

References

1. Dib N, Chauvette V, Diop MS, Bouhout I, Hadid M, et al. Tetra-
logy of Fallot in low- and middle-income countries. CJC Pediatr Congenit
Heart Dis. 2023;3(2):67-73. doi: 10.1016/j.cjcpc.2023.12.002.

2. Horenstein MS, Diaz-Frias J, Guillaume M. Tetralogy of Fallot.
In: StatPearls. Treasure Island (FL): StatPearls Publishing; 2025 Jan-.

3. Haas NA, Driscoll DJ, Rickert-Sperling S. Clinical presentation
and therapy of tetralogy of Fallot and double-outlet right ventricle. Adv
Exp Med Biol. 2024;1441:617-627. doi: 10.1007/978-3-031-44087-
8 35.

4. Persson J, Gyllencreutz Castellheim A, Dellborg M, et al. Sur-
vival trends in children with tetralogy of Fallot in Sweden from 1970 to
2017. JAMA Netw Open. 2023;6(5):e2314504. doi: 10.1001/jamanet-
workopen.2023. 14504.

5. Thangappan K, Fatuzzo S, Zafar F, Winlaw D, Lehenbauer D,
et al. Management of neonates admitted with tetralogy of Fallot: changing
patterns across the United States. Ann Thorac Surg. 2022;114(4):1419-
1426. doi: 10.1016/j.athoracsur.2021.08.064.

6. Van der Ven JPG, van den Bosch E, Bogers AJCC, Helbing WA.
Current outcomes and treatment of tetralogy of Fallot. FI1000Res.
2019;8:F1000  Faculty Rev-1530. doi: 10.12688/f1000research.
17174.1.

7. Sandoval N, Carreiio M, Novick WM, Agarwal R, Ahmed I, et al.
Tetralogy of Fallot repair in developing countries: International Quality
Improvement Collaborative. Ann Thorac Surg. 2018;106(5):1446-1451.
doi: 10.1016/j.athoracsur.2018.05.080.

8. Mahmoud ABS, Tantawy AE, Kouatli AA, Baslaim GM. Propra-
nolol: a new indication for an old drug in preventing postoperative junc-
tional ectopic tachycardia after surgical repair of tetralogy of Fallot. Inte-
ract Cardiovasc Thorac Surg. 2008;7:184-187.

9. Kadam SV, Tailor K, Kulkarni S, Mohanty S, Radhakrish-
nan HB, Rao SG. Effect of preoperative propranolol on postoperative junc-
tional ectopic tachycardia after complete surgical repair of tetralogy of Fal-
lot: a prospective observational study. Niger J Cardiol. 2015;12:115-119.

18 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 20, N¢ 5, 2025



OpuriHaAbHI A0CAiAXeHHs / Original Researches

10. Ito R, Ogawa K, Mori T, Sugamoto K, Hishitani T, et al. Hypo-
glycemia in children with tetralogy of Fallot treated with beta-blocker. J
Pediatr Cardiol Card Surg. 2017;1:61-69.

11. Morgan N, Lopez-Colon D, Brinkley L, Chandran A, Gupta D.
Propranolol therapy in tetralogy of Fallot: treating the echocardiogram or
treating the patient. Pediatr Cardiol. 2024 Jul 17. doi: 10.1007/500246-
024-03580-z.

12. Abdin A, Komajda M, Borer JS, Ford I, Tavazzi L, et al;
SHIFT Investigators. Efficacy of ivabradine in heart failure patients
with a high-risk profile (analysis from the SHIFT trial). ESC Heart Fail.
2023;10(5):2895-2902. doi: 10.1002/ehf2.14455.

13. Borer JS, Fox K, Jaillon P, Lerebours G, Ivabradine Investiga-
tors Group. Antianginal and antiischemic effects of ivabradine, an I(f) in-
hibitor, in stable angina: a randomized, double-blind, multicenter, place-
bo-controlled trial. Circulation. 2003;107(6):817-823. doi: 10.1161/01.
cir.0000048143.25023.87.

14. Yang J, Lv T, Zhou J, Lin H, Zhao B, et al. The effect of iva-
bradine therapy on dilated cardiomyopathy patients with congestive heart
failure: a systematic review and meta-analysis. Front Cardiovasc Med.
2023;10:1149351. doi: 10.3389/fcvm.2023.1149351.

15. Arvind B, Kothari SS, Juneja R, Saxena A, Ramakrishnan S,
et al. Ivabradine versus amiodarone in the management of postoperative
Junctional ectopic tachycardia: a randomized, open-label, noninferiority
study. Clin Electrophysiol. 2021;7:1052-1060.

16. Younis NK, Abi-Saleh B, Al Amin F, El Sedawi O, Tayeh C, et al.
Ivabradine: a potential therapeutic for children with refractory SVT. Front
Cardiovasc Med. 2021;8:660855.

17. Fanous E, Mogyorésy G. Does the prophylactic and therapeutic
use of beta-blockers in preoperative patients with tetralogy of Fallot signifi-

Information about authors
Ali M. Al-Fayyadh, Department of Pediatrics, Najaf Health Directorate, Najaf, Iraq
Hussein A. Alsalkhi, Department of Pediatrics, Faculty of Medicine, Kufa University, Najaf, Iraq
Dena R. Alhillawy, Department of Family Medicine, Najaf Health Directorate, Najaf, Iraq

cantly prevent and treat the occurrence of cyanotic spells ? Interact Cardio-
vasc Thorac Surg. 2017;25(4):647-650. doi: 10.1093/icvts/ivx135.

18. Gawalkar AA, Shrimanth YS, Batta A, Rohit MK. Management
of Tet Spell — an updated review. Curr Res Emerg Med. 2021;1:1002.

19. Graham EM, Bandisode VM, Bradley SM, Crawford FA Jr,
Simsic JM, Atz AM. Effect of preoperative use of propranolol on post-
operative outcome in patients with tetralogy of Fallot. Am J Cardiol.
2008;101(5):693-695. doi: 10.1016/j.amjcard.2007.10.033.

20. Tardif JC, Ponikowski P, Kahan T. Efficacy of the I(f) current
inhibitor ivabradine in patients with chronic stable angina receiving beta-
blocker therapy: a 4-month, randomized, placebo-controlled trial. Eur
Heart J. 2009;30:540-548.

21. Al Mosa A, Bernier PL, Tchervenkov CI. Considerations in the
timing of surgical repair in tetralogy of Fallot. CJC Pediatr Congenit Heart
Dis. 2023;2(6 Pt A):361-367. doi: 10.1016/].cjcpc.2023.10.006.

22. Vanderlaan RD, Barron DJ. Optimal surgical management of
tetralogy of Fallot. CJC Pediatr Congenit Heart Dis. 2023;2(6 Pt A):352-
360. doi: 10.1016/j.cjcpc.2023.09.003.

23. Neamah GT, Al Nwuaini MQ, Abd KA, Nasrawi AJM, Hus-
sein SRM. Retinopathy of prematurity, a two-year experience at the ROP
screening unit from Al Zahraa Teaching Hospital, Al-Najaf, Iraq. J Med
Life. 2022;15(11):1431-1436. doi: 10.25122/jml-2022-0060.

24. Hussein SRM, Sadiq AM, Johar SA, Nasrawi AJM. Insulin level,
lipid profile, and HOMA index in lean and obese patients with polycystic
ovary syndrome. J Med Life. 2023;16(8):1258-1263. doi: 10.25122/jml-
2023-0040.

Received 01.06.2025
Revised 11.07.2025
Accepted 21.07.2025 M

Alaa Jumaah Manji Nasrawi, Professor, Department of Pediatrics, College of Medicine, University of Kufa, Najaf, Irag; e-mail: alaaj.nasrawi@uokufa.edu.ig; https://orcid.org/0000-0002-7638-2055

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.

Ali M. Al-Fayyadh?, Hussein A. Alsalkhiz, Dena R. Alhillawy?, Alaa Jumaah Manji Nasrawi?

'Najaf Health Directorate, Najaf, Irag
2Faculty of Medicine, Kufa University, Najaf, Iraq
SNajaf Health Directorate, Najaf, Iraq

iBaBpPaAMH K AOACTKOBMI NPENapaAT y AikyBaHHi Tetpaan Paaro

Pe3iome. AkryambHicTh. KitiHiuHi mposiBu B malieHTiB i3 TeTpa-
noto Dao (TD) e BapiaberbHUMU Ta 3aj1€KaTh Bill CTyTeHs 00-
CTPYKILil BUBIZHOTO TPAKTy MPABOro LHUTyHOUYKA, PO3MIipy JereHe-
BMX apTepill i CymyTHiX ceplieBux nopyueHb. HemosnsTa it 1itn i3
KJTIHIYHUMM CUMITTOMaMU XBOPOOHU, sIKi OUIKYIOTh Ha OTlepailito,
3a3BUYAll CTPaXKAAIOTh Bi/l pELMANBYIOUMX FiMePLiaHOTUUHUX Ha-
naaiB, HEMEPEHOCUMOCTI (Hi3MUHUX HaBaHTAXKEHb i MOCHUJICHHS
LiaHO3y Ta TiMmokcii npu ¢isuyHoMy HaBaHTaxeHHi. MeTa: Bu-
3HAUUTH POJIb iBAOPaAMHY B JTiKyBaHHI CUMITTOMATUYHUX MALliE€H-
TiB i3 T® 51k fomaTkoBoi Teparii B-6;10kaTopaMu (MMPOMPAHOJION).
Marepianu Ta MeToam. Ile kriHiYHE TOCTIAKEHHS TPOBOAMIOCS
B HaBYaJIbHil JlikapHi Al Zahraa Ta kapaiosioriuHoMy 1ieHTpi Al
Najaf (Hamxad, Ipak) 3 ciunst 2023 poky no tpaseHb 2024 poky.
V upoMmy B3sutu yuactsb 100 miteit i3 giarnozom TD. [T’ armecar na-
LIIEHTIB YBIMIILIM B KOHTPOJIbHY TPYITy, sIKa OTpUMYBaJa Iuiale-
60, e 50 — y mocIimKyBaHy TPpyITy, SIKa OTpUMYBaJia iBabpaavH.
XBopuX rocritanizyBajiv IJisl CiocTepexXeHHs uepe3 24—48 ronuH

TTiCJIsI TTOYaTKOBOI 103U Teparii. [lomanbiiie criocTepeskeHHsI po-
BOIOMJIOCS 4Yepe3 TYKACHD ITiCIIsl TIEPIIOTo Bi3UTY, MOTIM KOXHi
2 TUXHI, TIPU 1IPOMY MiJ Yac KOXHOTO Bi3UTY PEECTPYBAIM €XO-
KapaiorpadiuHi, exekTpokapaiorpadiyHi 1aHi, XUTTEBO BaXJIMBi
MOKa3HUKM Ta carypaiiiio kucHio. Pesyabratn. 90 % mnaiiieHTiB
IOCTiIKyBaHOI TPYIY BiAMOBiIM Ha JIIKYBaHHS, i CITOCTepiraBcst
3HAYHUI 3B’S130K MiX TUIIOM Ipernapary, 1110 BUKOPHUCTOBYBaBCS,
ta Bianosimio (P < 0,001); xBopi, siKi He pearyBajiu Ha JIiKyBaH-
Hs1 (46 %), puiiMaiTu JIMIie IPOTpaHoioi. byio BusiBIeHo 3Ha-
uHe 30iblIeHHs carypatii O, micis Teparil MOpiBHAHO 3 BUXill-
HuM piBHeM B 000x rpymnax (P < 0,001). CrioctepiraBcst 3HauHU it
3B’30K MiX BUKOPUCTAaHUMU IpernapaTaMu it modiuHuMu edex-
tamu B aiteir (P = 0,011). BucnoBku. [TpusHaueHHs iBaGpaguHy
B KOMOIHALIil 3 TPOIPaHOJI0IOM 1151 KOHTpouto cumitomiB Td e
e(eKTUBHOIO Tepari€o 3 MiHiMaTbHUMU MOOIYHUMU ePeKTaMU.
Kiouosi ciioBa: terpana ®anio; o6cTpyKiis BUBITHOIO Tpak-
Ty HUTYHOUKa; B-010KaTOpu; iBabpaauH
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MyAbTUCUCTEMHUN BNAUB NPOBIOTUYHMX NPEenaparTiB:
OLIHKA KOMMAEKCHOro AIKYBOHHS
FOCTPOro TOH3UAITY Y AiTen

Pesiome. Axmyaavnicmo. Tonszuaim cmanosums nputausto 0,4 % ambyramophux 36ephens y kpainax €eponu ma
CIIIA. 3a3euuail npu4uHON 3aX80PHEAHHS € 8IDYCHA IH(eKYi1, a nepedaua 30yOHUKA 8i00Y8AEMbCs NOGIMPAHO-KPA-
NAUHHUM WASXOM 8i0 nayienmis i3 eocmpum monsunsimom. bema-eemonimuunuii cmpenmorxox epynu A (group A beta-
hemolytic streptococcus) € npuuunoro monzuaimyy 15—30 % dimeii gixom 6i0 5 do 15 pokie, wjo 30inbutye pusux 6UHUK-
HEHHs CUCIEMHUX YCKAaOHeHb., Memoro 0ocaioncerHs cmano 8U6HeHHs eeKmugHOCHI 3aCMOCY8AHHS KOMIACKCHO20
npobiomuxa, wo micmums Kyabmypu ycusux oaxkmepiii Streptococcus salivarius K12 i Lactobacillus rhamnosus LGG
ma eimamin D y euensidi xonexanrvyughepony, y KOMnAeKCHOMY AiKY8aHHi 20cmpo2o mon3suaimy y dimeii. Mamepiaau
ma memoou. Y docaioncenti 6310 yuacmo 48 dimeii gixom 6id 5 do 14 pokis, AKi wiasgxom eunaokosoi eubipku oyau
po3nodineni Ha 08i epynu: 0o ocHo8HOI yegitiwno 28 dimeil, saxi npomseom 20 OHi8 Y KOMNAEKCHOMY AIKY8AHHI OMPUMY -
6aau npobiomuury 000asKy; 00 KOHMPOAbHOI epynu yéitiuio 20 dimeil, SKUM NPUSHAYAAU CIMAHOAPMHY mepaniio 6e3
npobiomuxa. Ycim 0imsam nposodunacy ouinka 3a wkanrorw Mclsaac, wo 003604un0 susHauumu odcse oocmedcents ma
aikyeanns. Pesyasmamu. baxmepiansna npupoda 3axeoprosanus 6yaa eepugpikosana 'y 12 (42,86 %) ma 7 (35 %)
dimeil 0cHOGHOI | KOHMPOALHOI epyh 8i0n06ioHo. Jimam npusnaueHo anHmubaxkmepianvHuil npenapam. 3a iKom, cmam-
Mo, mpueanicmio 3axe0prH8aHHs Ma KAIHIMHUM nepebieom MOH3UAIMY HA NOYAMKY CHOCIEPeICeHHs NAUiEHMU He 8i0-
pisusaucs (p > 0,05). Y xeopux 060x epyn 3 00HaK0800 4ACnMOmo0 chocmepieaiucs 0inb y 20pai, HAOPAK/HAUWLAPy8anHs
Ha Mue0aiuxax, Aimgpadenonamis, AUXomanKa. Xapakmepuzyouu OUHAMIKY A0KAAbHUX CUMIIMOMIE Y X00I NIKY8aHHS,
caio 3aysaxcumu, wio Oinvul Hide y mpemunu dimeii, SKi ompumyeanu npobiomuuty 000asxy, 6inb 6 eopai 3HUK Jice
Ha 3-il Oenb, Ha 6IOMIHY i0 nauicHmie KOHMPOALHOI epynu, e maiixce Koxcen mpemiil nayichm (30 %) npodosiicysas
ckapycumucs Ha 6inb @ eopai Hagimv Ha 7-1i denb 3axeoprosanis. Cepedns mpusanicms 60110 6 20pAai y dimeil 0cHOBHOT
epynu cmatosuna 2,67 x 0,62 0us, y xeopux kompoashoi epynu — 4,91 £ 1,16 ous (p < 0,05). Ananoeciuny dunami-
Ky MU ompumanu, OyiHIO4Y HASIGHICMb YU @I0CYmHicMb HAGPAKY ma Hawapysans ha muedaruxax. Yepes 6 micsauyie
Oyau ouineri maki Kpumepii, K peyuous MoH3UAIMY Ma Hacmoma 20Cmpux pecnipamopHux 3axe0peanb, NPOBEOeHUIl
aHaniz wuHHuKie, sKi Kopeaooms 3 numu. Caid 3aysaxcumu, wo cmax Ha 7-U OeHb AIKY8AHHA GUAGUBCS HALOINbU
CUNLHUM nPpeouKmopom po3eumky peuudugy (R> = 0,78). Tobmo docsieHenHs NOGHOI KAIHIYHOI pemicii 0o 7-20 OHs ne-
pebiey eocmpoeo MOH3UAIMY CYMMEBO 3HUNCYE POPMYBAHHA CXUABHOCMIE 00 XPOHI3auii ma 8UHUKHEHHS NO8MOPHUX
enizodis. Jlpyeum eaxcausum Kpumepiem 6y8 npuiiom npodiomuxa, SKuil maxKoic acouitoemscs 3i 3HUNCCHHIM PUSUKY
noemoprux peyuousis (p = 0,0128). Bucnoeku. Ipusnauenns npobiomuka y AiKyeanti 20cmpo2o moH3uAimy 30i1buLye
LIMOBIDHICMb KAIHIYHO20 00YICAHHA 00 7-20 OHA 3AX80PHOBAHHS MA BION0GIOHO 3HUICYE YACMOMY Peyudusie y Hai-
Oauxcuomy mailbymuvomy. Jana modens mae 006py npoenocmuuny yinnicmo (AUC = 0,75, 95% A1 0,6495—0,8505;
p <0,0001) ma céiouums, wo 3acmocysarus npodiomuxa Streptococcus salivarius K12 i Lactobacillus rhamnosus LGG
ma eimaminy D 3HUMICYE pUUK NOBMOPHO20 eni30dy moH3uAimy y dimeil.

KirouoBi ciioBa: cocmpuii monsunim; dimu; npobiomux Streptococcus salivarius K12 i Lactobacillus rhamnosus
LGG
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Bctyn

Ton3wuuiT, a00 3amajieHHs MUTIQIMKIB, CTAHOBUTH ITPU-
6m3HO 0,4 % aMOyIaTOpHMX 3BepHEHbB y KpaiHax €Bponu
ta CIIA [1]. 3a3Buyuait y 70—95 % BUNAIKiB MPUIMHOIO
3aXBOPIOBAHHSI € BipycHa iH(eKIlisi — pUHOBIpYC, pecriipa-
TOPHO-CUHINTIAILHUI Bipyc, aaeHOBIpyC i KOpOHaBipyc,
a riepeiaya 30yHUKA BilOYBA€THCS MOBITPSIHO-KPATUIMH-
HUM IIUISIXOM BilI ITAlli€HTIB i3 TOCTPUM TOH3UJITOM abo
pinire yepe3 0e3cMMOTOMHUX HOCIiB [1, 2]. MeHII nomm-
PEHUMHU EeTiOJIOTIYHMMM areHTamMu € Bipyc EmmnreiiHa —
bapp, nuromeranosipyc, Bipyc rematuty A Ta KpacHyXH.
baxrepianbHi iH}eKIlil, cipuurMHeHi 0eTa-reMoJiTUYHUM
crpentokokoM rpynu A (GABHS, group A beta-hemolytic
streptococcus), € IPUYNHOIO TOH3UIITY B 5—15 % BUMaakis
y mopociux i B 15—30 % y miteit BikoM Bix 5 10 15 pokiB,
ajie caMe BOHHU pPO3LIMPIOIOTh MOXKJIMBICTb BUHUKHEH-
HSI CUCTEMHMX YCKJIaJHEHb, TaKMUX SIK MapaTOH3WISIPHUM
abcliec, TOCTpuUii TIOMepyJIoHe(PUT, peBMaTUYHA JIUXO-
MaHKa Ta ckapjaaTuHa. Oco0JuBO MPUCKITUIMBO HEOOXiTHO
MiIXOAUTU O BEAEHHS NiTell 3 TMMOBTOPHUMMU erizofamu,
ajpKe 11e He JIMIIE TMiABUIILYE PU3UK PO3BUTKY CUCTEMHMX
MPOLIECiB, ajie i TITHE 3a CO00I0 NMPU3HAYEHHST TOBTOPHUX
KypcCiB aHTMOiOTMKOTepalrii, iHKOJ1 HaBiTh HEOOTyMaHUX.

Came TOMY 3aJIMIIAETHCS HAA3BUYAMHO MMEPCIEKTUB-
HUM TIOIIYK HOBUX Oe3MeYHMX Ta e(PEeKTUBHUX 3aC00iB 1151
JIIKyBaHHSI TOCTPOTO TOH3WJIITY Ta 3aro0iraHHs HeoOIpyH-
TOBAaHOMY TPU3HAYEHHIO aHTUOAKTEpiaTbHUX TpernapariB
nitaMm [3]. bararo mocnimkeHb CbOTOIHI MPOBOAUTHLCS B Ha-

KPUTHX HEPaHIOMi30BaHUX KJIIHIYHUX MOCTiIKEHb y MiTei
i3 PeLIMIMBYIOUMMHU 3aXBOPIOBAHHSIMU NTUXAJIbHUX HUISIXIB,
1o nipuiiManu Streptococcus salivarius K12 3 npodinakruy-
Hoto MeToto. OTprMaHi pe3yJbTaTh JIEMOHCTPYIOTh BUCOKY
e(eKTUBHICTh y 3amobiraHHi peluaruBaM pPecItipaTOPHUX
3aXBOPIOBaHb — SIK aCOIIMOBaHUX i3 OeTa-reMOITHYHUM
CTPENTOKOKOM TPYIu A, TaK i BipycHOI eTiosorii. Baxkinso
3ayBaKUTHU TIPO BUCOKMIT TIPOib Oe3MeKN Ta BiICYTHICTh
MOOIYHMX e(eKTiB HaBiTh IPU TPUBAJIOMY BMKOPHUCTAHHI
Streptococcus salivarius K12, 1110 Hag3BUYaliHO BaXKJIMBO B
pOoOOTi 3 TIleAiaTpUYHOIO KATEropi€lo Malli€HTiB.

CydacHuii piBeHb 0ioiH(OPMATUKKU Ta MOJEPHi30BaHi
TEXHOJIOTi1 PO3IIMPIOIOTh MOXKJIMBOCTI 3aCTOCYBaHHS IIPO-
O0iOTMYHMX TpernapaTiB, BiIKpUBalOTh MOXIUBOCTI I YIO-
CKOHaJIeHH:I (hopM, a came TTOEAHAHHS 3 iHIIUMU Oi0JIOTIYHO
AKTMBHUMM KOMITOHEHTaMHU, 1110 3aTHi MOJEIIOBATH iMyH-
HY BiZITOBiIb IITOIO Pi3HUX BUOIB OaKTepiii Ta BipyciB [8].

MeTo10 H0CTiIKEeHHsT CTal0 BUBUYEHHST €(DEKTUBHOCTI
3aCTOCYBaHHSI PeCIlipaTOPHO-KUIIIKOBOTO MTPO0ioTHKa, 1110
MiCTUTh KYJBTYPU XUBUX OakTepiit Streptococcus salivarius
K121 Lactobacillus rhamnosus LGG ta Bitamin D y Burisimi
xoJiekanbiudepony (bakrooic + Jlakro), y KOMIUIEKCHO-
My JIiKyBaHHi TOCTPOTr0 TOH3WIITY Y AiTeId.

MarTtepiaau Ta meToamn

V BinkpuTe HepaHIOMi3OBaHE KJIiHIYHE MOCIHiIKEeH-
Hs1 Oys10 3aimydeHo 48 miteii Bikom Bif 5 n1o 14 pokiB 3 mia-
IHO30M «TOCTPUIA TOH3WJIT», SIKW BCTAHOBJIIOBABCH Ha

MPSIMKY PO3IIMPEHHSI MOXJIMBOCTEl 3a-
CTOCYBaHHSI TIPOOIOTHKIB y TPaKTUYHIi
MEIUIINHI, BUBYAETHCS 1X e(PEeKTUBHICTH
Ta Oe3IeuHicTh. IneThest mpo 6axTepii, 1Mo
MOPOAYKYIOTh JTAHTHOIOTUKM, SIKi MAalOTh

TIamieHTH i3 IPOSBaMH FOCTPOTO TOH3HIITY,
n=48

| |

BEIMYE3HUII KIIIHIYHUN ITTOTEHINAl $SK
3ac00M, aJbTepHATUBHI aHTUMIKpOOHUM
npemnapaTaM, 30Kpema MpOoOiOTUYHUIA

KonTponksHa rpyna,
n=20

OcHOBHa IpyIa,
n=28"

wram Streptococcus salivarius KI12. Bin
YTBOPIOE JIBa aHTUOAKTepiaJbHUX OaKTe-

piolHu (caiBapuliH A2, caiBapyulIMH
B), sixi Hanexatb fo | kiacy 1aHTUOioTH-

KiB, III0 iHTEHCUBHO TMPUTHIYYIOTh PIiCT Gamu

3a ImKaIox
Mclsaac 1-2

3a mKaloxw0
Mclsaac 1-2
GarH

3a mKaIon
Mclsaac 3—5
GaiiB

3a [KaIoK
Mclsaac 3—5
Gamie

Streptococcus pyogenes, Streptococcus pneu-
monia, Haemophilus influenzae, Moraxella
catarrhalis, TOMy e(peKTUBHO 3aCTOCOBY-
€ThCA Y JIIKYBaHHI Ta IMIPOMLIaKTUII pe1-
IBIB TOH3WIITiB, OTUTIB Ta iHIIIMX PeCIi-

| L

Excnpec-TecT Ta/abo KyIbTypalbHe
JOCTiKEHHA

paTOPHMX NATOJIOTIi [4, 5]. AKTyalbHUMU
Ta MePCNeKTUBHUMU € Pe3yIbTaTh 3aKOp-
JMOHHUX NOCTiIKEHb, SIKi J€MOHCTPYIOTh

CHMIITOMaTHIHE

nIiKyBaHHA, n = 16

CHMIOTOMaTHIHE
JiKyBaHHA,
n=13

CHMITOMaTHIHE
JIiKyBaHHA +
aHTHOIOTHK, n = 7

CHMIITOMATHIHE
JIiKyBaHHA +
aHTHOIOTHK, n = 12

e(eKTUBHICTb  3aCTOCYBaHHSI  TAHOTO
MepopaIbHOIO MpoOiOTMKA 3 METOI0 3a-
MoOiraHHsT pecripaTOPHUM  iH(EKIIisSIM.

Horo IIpU3HA4YarTh TPUBAJIMMU KypCaMn — BiTamin D

IIpodioTHYHMI Npenapar:
— Streptococcus salivarius K12;
— Lactobacillus rhamnosus LGG;

10 90 guiB [6, 7]. ITix yac mepopajbHO-
ro nipuiiomy Streptococcus salivarius K12,
KOHKYPYIOUM 3 TATOTEHHOI Mikpoduio-
POIO, KOJIOHI3Y€E MOPOKHUHY POTA, HOCO-

!

OmiHKa IOBTOPHHX eIi30/iB TOH3HIITY depe3
6 MicAiB

[JIOTKU i JJOKAJIBHO TEPCUCTYE TPOTSITOM
MiCSLISl Bio TIPUIIOMY OCTaHHBOI TO3M.

Hamu Takox mnpoBeneHO [eKiibKa Bill- rHOCTUKMU.

PucyHok 1. in3saiiH [OCNiAXEeHHS

lMpumitka: * — BknoyveHo 30 nauieHTiB, 2 3 HUX BUOYIN Ha eTani gia-
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nigcraBi yuHHOT HauioHanbHOI KJIiHIYHOI HAacCTaHOBU Ta
VHidikoBaHOTO KiIiHiYHOrO mportokony (https://www.dec.
gov.ua/mtd/tonzylit/), BimnosinHo no Hakazy Ne 639 Bin
06.04.2021 poky MO3 Ykpainu (puc. 1).

3a J0IOMOro OHJIaliH-TreHepaTopa BUITaJKOBOI BM-
OipKM mauieHTu OyJIr paHJIOMHO PO3MOMIiJIeHI Ha JBi TPpy-
MU: 10 OCHOBHOI yBili1LIM 28 niteii, siki npotsirom 20 qHiB
Y KOMITJIEKCHOMY JIiKyBaHHi OTpUMYBaJIM MPOOIOTUYHY J10-
0aBKY; KOHTPOJIbHY I'pyITy CTaHOBMIM 20 TiTeil, IKIM IIpH-
3HAYaJIM CTAaHIAPTHY Tepallio 0e3 IpobioTuKa. 3TigHo 3
IU3aiiHOM JOCIiIXKeHHS BCIM JiTSIM 3 TOCTPUM TOH3WIITOM
MpoBOAWIACH OLiHKA 3a IKanoio Mclsaac, 1m0 mo3Boau-
JIO BU3HAYUTU 00CAT 0OCTEXEHHSI Ta JIiKyBaHHS, 30Kpema
noTpedy IpHU3HAYEHHS aHTUOAKTepiaJlbHOro IIperapary.
VY xoni 360py aHaMHe3y TaKOX 3’SICOBYBaJ HassBHICTh UM
BIJICYyTHICTb iHIIMX €Mi30/iB rOCTPOrO TOH3WUJITY, a Yepe3
6 MicsIiB MicasT 3aKiHYEHHS JIiIKyBaHHS TPOBEIM aHasi3
OTO PEeKypPEHTHOCTI.

3 IOCHiIKeHHSI BUKJTIOYAJINCH JiTU 3 IHIIMMU 3aXBO-
PIOBaHHSIMM PECITipATOPHOTO TPAKTY, 30KpeMa HUXHIX qu-
XaJIbHUX ILJISXiB, BPOJXKEHUMU aHOMAJTiSIMU IeJIeTTHO /T~
1IeBO1 IIITHKW YU MaTOJIOTi€lI0 OpOXOJIeTeHEeBOI CUCTEMMU,
TSKKUMUA COMaTUYHUMU Ta aBTOIMyHHUMMU 3aXBOPIOBAH-
HSMU, iMyHOAediuuTaMU, TYOSpKY/Ib030M, a TAaKOX IiTH,
y SIKMX B aHaMHe3i OyJIM peLIMAMBYIOUi eMi3011 Bi3UHTY. YCi
MNali€HTH MiUISIrajIv 3araJlbHOKJIiHIYHOMY OOCTEXXEHHIO Ta
OIS IaIMCS OTOPUHOJAPUHTONOrOoM. JlochikeHHsT mpo-
BOJIMJIOCH 32 3rofoto Komicii 3 muTaHb €eTUKHU Ta MiAMUCOM
O6aTbkamMu iH(OPMOBAHOI 3TOJHU.

CTaTUCTUYHUI aHaji3 TPOBOIMBCS 3a JOIMOMOTIOIO
komit torepHoi mporpamMu GraphPad Prism 8.00 (GraphPad
Software, Inc., San Diego, CA, USA). /lns ormcoBoi xa-
PaKTEPUCTUKU BUOIPKU BUKOPUCTOBYBAIUCS KaTeTOPUYHI
3MiHHi, SIKi MOJaBajvCs Y BUIJISIALI 9acTOT i BiICOTKIB, a
Oe3repepBHi 3MiHHI — K cepenHi 3HaUeHHS Ta CTaHIapT-
Hi BigxuJeHHs (JJIs1 HOpMaJIbHO PO3MOIIIEHUX JaHUX) a00
MeliaHU 3 IHTepPKBapTWJIBHUM Jialla30HOM (1T HEHOp-
MaJIbHOro po3nofiny). HopMmaiabHicTh po3mofiay oliHIo-

Basiach 3a goromoroio tecty lllamnipo — Binka. /15 oniHK®
acolialii Mixk KJIiHIYHUMM 3MiHHUMU Ta PU3UKOM peLu-
JIMBY TOCTPOTO TOH3WJIITY 3aCTOCOBYBAJIM METOMIM JIiHIMHOL
perpecii. lomatkoBo BukoHaHo ROC-aHaii3, pe3yJibraTi
SIKOTO MojaHo uepe3 1oty min kpusoto (AUC) 3 Biaro-
BigHUM 95% nOBipYMM iHTEpPBaJIOM IS OLIIHKMA TOYHOCTI
Mogeni. PiBeHb cTaTUCTMYHOI 3HAYYIIOCTi BBaXKaBCs TIO-
cratHiM ipu p < 0,05.

Pe3yAbTATU TO OGrOBOPEHHS

3a BIKOBUMHM XapaKTepPUCTUKAMM, CTATTIO Ta TPUBAJIiC-
TIO 3aXBOPIOBAHHSI HA MOMEHT 3BEpPHEHHSI HiTH OCHOBHOI
Ta KOHTPOJBHOI I'PyI CYTTEBO He BimpizHsuiucs (p > 0,05)
(Tabm. 1).

KniniuHa giarHocTrKa mali€eHTiB 0a3yBajacs Ha IIKai
Mclsaac, sika Ha CbOTO/IHI Ma€ JOCUTh BUCOKY YyTJIMBICTh
g yac po3paxyHKy, aje ii creuudiyHicTh He € JocTaT-
HbOIO JUTSI TPUMHSTTS PillIeHHS 111010 aHTUOIOTUKOTepartii
[9]. ABTOpPM MiAKPECTIOOTD, IO TTiJ YacC OLIIHKU TOPOTOBUX
3HA4YeHb YaCTO HiBETIOIOTHCS (MPOITYCKAIOTHCS) TTIOZUTUBHI
BUIAIKY i, HABMaKW, OTpUMaHe BUCOKE 3HaYEHHSI MTOKa3-
HMKa 3a IIKaJIOI0 MPU3BOIUTH M0 TTOMMJIKOBOTO MPU3HA-
yeHHs1 aHTUOioTMKiB. ToMy maHa oliHKa B JOCIiMKEHHi
OyJ1a BUKOpUCTaHA SIK JJII KJIiHIiYHOI OIIiIHKM, TaK i IJIs Bifl-
0OOpYy MaIli€HTIB IPYNU PU3UKY Ta BUKOPUCTAHHS €KCIIpec-
TeCcTy Ta/abo MPOBEACHHS KYJIBTYPaJIbHOTO JOCIIiIXKECHHS.

3a KJIiHIYHUM TIepediroM rocTporo TOH3WJIITY Ha IT10-
YaTKy CHOCTEpeXEeHHsI TalLliEHTM OCHOBHOI Ta KOHT-
posibHOI Ipyn He BiapizHsuics (p > 0,05). Y xBopux 060x
I'PYII 3 OTHAKOBOIO YaCTOTOIO CIIOCTEPirayincs Oib y ropiti,
HaOpsIK/HallapyBaHHs Ha MUTIAIUKaX, JiManeHomnaris,
JnxomaHka (tabJ. 2).

Vci BKaszaHi KITHIYHI KpUTepii BXOOATh Y IIKAILy
Mclsaac, 110 103BOIMIIO 3a KiJIbKIiCTIO HaOpaHUX OaiiB, a
caMme Oilbllle TPhOX, Ta BUKOPUCTAHHS €KCIIPEC-TECTy YU
0aKTEepioJIOTIYHOrO IIOCiBY BepuiKyBaTU OaKTepialbHY
NpupoLy 3axBopioBaHHs y 12 (42,86 %) ta 7 (35 %) ni-
Teil OCHOBHOI Ta KOHTPOJBHOI rpyn BimmosinHo. Cepen

Ta6bnuus 1. BaranbHa xapakTepUCTUKa rpyrn CrioCTepPexXeHHs

MokasHuk OcHoBHa rpyna, n =28 | KoHTponbHa rpyna, h = 20

CepefHe + cTaHdapTHe BiAXUNEHHS 8,6+1,8 82+21
Bik, poku MiHiManbHe 3Ha4YeHHs 5

MakcumarbHe 3Ha4eHHs 14

yonosiva 12 (42,86) 9 (45,0)
Crartb, n (%) -

XiHo4a 16 (57,14) 11 (55,0)
[eHb 3axBOpIOBaHHSA HA MOMEHT [OCiAKEHHS 2,650 + 1,004 2,760 = 1,093

Tab6anuys 2. OuiHka KNiHIYHUX NOKa3HUKIB, n (%)
KniHiyHWIA KpuTepin OcHOBHa rpyna KoHTponbHa rpyna p

Binb y ropni 23 (82,14) 17 (85) > 0,05
Habpsik/HalLapyBaHHsa Ha MUrganmMkax 22 (78,57) 16 (80) > 0,05
JlimhageHonaris 19 (67,86) 13 (65) > 0,05
MigBuweHa TemnepaTypa Tina 26 (92,86) 19 (95) > 0,05
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30yIHMKIB TIepeBaxkaB OeTa-TeMOJIITUYHUI CTPENTOKOK
rpynu A (GABHS, group A beta-hemolytic streptococcus),
1[0 CTaJIO MiACTaBOK A0 MPU3HAYEHHS aHTUOaKTepiasib-
HUX TpenapariB. Y OiUIbIIOCTI BUITAKIB 3TiTHO 3 YNHHOIO
HACTaHOBOIO TALIIEHTU OTPUMYBAJIM 3aXUILIEHI Y4 He3a-
XMIIICHI aMiHOTICHIUWJIIHU, a B OKPEMHUX BUIIagKaX, 30-
KpeMma Ha (POHi po3BUTKY YCKJIaJHEHb (TTapaTOH3WISIPHU
abcrec), — uedaaocnopuHU TPEThoi reHepaitii. Takox yci
IIiTH MICIIEBO 3aCTOCOBYBaJIUd OEH3WAAMIiHY TiIpOXTIOPUI,
a 3a 1oTpedol0 — XKapO3HWXKYBaJbHY, MTPOTU3AIAJIbHY Ta
3He0OJIIOBAJIbHY Tepallilo IIperaparaMyd IapaleTaMoILy
a0o ioynpodeny. [lalieHTaM OCHOBHOI IpyIM MapajiebHO
i3 cTaHAAPTHUM JIiKyBaHHSIM OyJIO MpU3HAYeHO MpPobio-
THK, 1110 MIiCTUTb KYJBTYPU XUBUX OakTepiii Streptococcus
salivarius K12, Lactobacillus rhamnosus LGG® 1a Bitamin D.

XapakTepusyloun JUHAMIKy JOKaJbHUX CUMITOMIB,
CJTiJI 3ayBaXKUTH, 110 OUTBII HiXK Y TPETUHMU AiTel, SIKi OTpU-
myBanu bakto6uic + JlakTo, 6iab y ropJii 3HUK BXe Ha 3-it
JIeHb (puc. 2), Ha BiAMiHY Bil MALIIEHTIB KOHTPOJBHOI Ipy-
M, JIe Maiike KoxeH TpeTiit nauieHT (30 %) npoaoBxkyBaB
CKap>KUTUCS Ha OiIb y TOPJIi HAaBIiTh Ha 7-11 IEHD JIiIKyBaHHSI.
CepenHs TpUBaJliCTh OOJIIO B TOPJIi Y AiTel OCHOBHOI IPyIT
craHoBmia 2,67 + 0,62 mHs, y XBOPUX KOHTPOJIBHOI Ipy-
m — 4,91 = 1,16 aus (p < 0,05).

AHaJIoTiyHy AMHAMiKy MU OTpMMaJju, OLLiHIOIOUM Ha-
SIBHICTb UM BiICYTHICTb HAOpPsIKy Ta HallapyBaHb HA MMI-
nanukax (puc. 3).

XapaKTepu3yluu JOKadbHi 3MiHU, CJiJ 3ayBaxKWUTH,
110 HallapyBaHHsS Ha MMTIIaJIMKax OyJIu >XOBTO-0i0TO
KOJIbOPY Y BUIJISII CYUITbHUX a00 (hONIKYJISIpHUX Halla-
pYyBaHb, sIKi JIErKO 3HIMaJMCh LIMaTe]eM, He 3aJIUIIaloun
€pO30BaHOI IMTOBEPXHi. Y X0i JTiKyBaHHS Yy Malli€HTiB OCHO-
BHOI TPy MM OTPHMAaJIM YiTKy BipOTiIHY Pi3HUIIIO BXKe Ha
3-11 JeHb JiKyBaHHS, amXe HaBeleHi JaHi IeMOHCTPYIOTh
perpec JoKajibHOI cumnToMatuku y 50 % mauieHTiB. AHa-
JIOTiYHOIO OyJ1a TeHIEHIIis Ha 5-11 Ta 7-1i AeHb JIiIKyBaHHSI.

3rinHo 3 AM3alitHOM MOCJiIKEHHS IMPOBOIMIACH TAKOX
OlliHKa TeMmepaTypH Tija Ta JiMcaaeHomnarii B AMHaMIlLli.
AHaJizyloun oTpMMaHi AaHi, MM HE BiI3HAYWJIU CYTTEBOI
BipoTigHOI pi3HUII, X04Ya CHOCTEpirajiach 4iTKa MO3UTUB-
Ha IMHaMiKa BUILEBKA3aHUX KJIIHIYHUX KPUTEPIiB y TiTei
OCHOBHOI I'pynu B OUJIbIII KOPOTKi TEPMiHMU, 1110, 6E3YMOB-
HO, BiII3epKAaJIIO€ YiTKY perpeciio JIOKAJTbHUX CUMIITOMIB
y JiTeit, ki oTpuMyBasin 1poodioTuk. BaxinBo Takox 3a-
YBaXKUTH, 1110 YaCTOTa BUHUKHEHHS YCKJIaHEHb, 30KpemMa
PO3BUTKY TMapaTOH3UJISIPHOTO abciiecy, TeX KopetoBaia
mix rpynamu: 0/3 (ocHOBHa/KOHTpoab). Ha Hamy mymKy,

1Ie MOB’SI3aHO 3i IIBUAKUM PErpecoM KJIiHIiYHOI CHMIITO-
MAaTHUKM 32 PaXyHOK MO3UTUBHOIO BILIMBY PECMipaToOpHO-
KUIIIKOBOIO MPOOiOTHKA HAa MYKO3aJbHUM iMYHITET, IO
3po0MB MOXJIMBOIO JIOKAJTi3allilo 3aMajbHOTrO MpOLEeCy, a
TaKOX 3arofiraHHs iHBa3il, PO3BUTKY YCKJIAAHEHb Ta JI0-
3BOJIMB TIPUCKOPUTU OAYXaHHS 3arajoM. besymoBHO,
yypMasia pojib B aKTHUBAllil JOKaJbHUX KOMIIEHCATOPHUX
MOXJIMBOCTEH IMYyHHOI CHCTEMHU BiIBOAUTHLCS BiTaMiHy
D sx BaxJIMBOMY iMyHOMOIYJIOIOUOMY KOMITOHEHTY, 1110
BXOJUTh J0 CKJIaJy KOMIUJIEKCHOTO Mpernapary, siKuii 1mo-
CIJTIOE TIPOTHU3ANaIbHUMN e(eKT JaHTUOIOTHKIB, amXe He-
IIOCTaTHIill piBeHb BiTaMiHy D B opraHi3mi CympoBOIXKY-
€TbCS 3MEHILIEHHAM J03piBaHHS [EHIPUTHUX KIITHUH,
3HIKEHHSM NPOLYKYBaHHS LIMTOKIHIB Ta aHTUT€HHOI Ipe-
3eHTallii. 3aBasgKu BiTaMiHy D aKTUBYETbCSI TPaHCKPUII-
1[isT MENTUAIB, 110 MaOTh IIMPOKUNA CIEKTP ii BiTHOCHO
OaraTtboX BUJiB OakTepiii, BipyciB i rpubiB, a MiABUILEHHS
AHTHUMIKpPOOHOI BiITOBiIi BimoOpaXkaeThcsl HOpMaTi3ali€ro
CIIBBITHOIIEHHSI IUTOKIHIB-XeJIepiB 1-ro Ta 2-To TUIIIB
[10]. Ha croromni ¢pynxkuii Bitaminy D BuBYeHi pi3HOCTO-
POHHBO, aIKe, OKPIiM T00pe BiZOMUX KIAaCMIHUX e(eKTiB
IIOAO0 BIUIMBY Ha KiCTKOBUII TOMEOCTa3 Ta Kajblliil, BiH
BiZirpa€e BaXJIMBY pojib Y (PYHKIIOHYBaHHI OpraHi3my 3a-
rajgoM. AKTUBHI MeTa0oJiTu BiTaMmiHy D y KombOiHamii 3
MpoOioTUKAMM 3a paxyHOK aJalTUBHUX Ta Hecrelupiy-
HUX MeEXaHi3MiB He JHIle 3yMOBJIOIOTH €(EeKTUBHICTh
epanukauii iHekiiHOro 30yqHUKAa Y1 BM3HAYalOTh Xa-
paxkTep 3amajbHOTO MPOIECY, a U BIIMBAIOTh Ha Tepedir
3aXBOPIOBaHHS Yy MailOyTHbOMY, ioro xpodizarito [11].
Pesynbratu MeraaHamizy cBimyaTh Mpo CYTTEBI IepeBaru
TaKOTo IMOETHAHHS, Ha BiIMiHy BiI TOCIiIXeHb 3 T1aneoo,
Y SIKMX 3aCTOCOBYBaBCSI OKpeMo BiTamiH D abo mpo0bioTnk,
ajne 1ueil edpekT Moxe OyTH mo3o3ajexkHuM. OmHak 1Ii BU-
CHOBKM CJIifl iHTEPIIpEeTyBaTH 00EepeKHO, amKe OTpUMaHi
pe3ysibTaTu, 0€3yMOBHO, 3aUIIAIOThCS HEIOCTATHHO Ha-
niiHUMM Ta crierugpiyHuMu. BiacHe cucTteMHa 3arajibHa
BiJI[TOBI/Ib, SIKA CYMTPOBOIXKYETHCS MPOAYKYBAHHSIM MPO- Ta
MpOTHU3aNaJbHUX LIMTOKiHiB, O1JIKiB rocTpoi (pa3u, a TaKoX
aKTUBHUX (HOPM KHUCHIO Ta a30Ty, Bilirpae MpoBilHY pPoOjb
y peatizalii HeCIPUSTIMBUX HACIAKIB TOCTPOI 3arajbHO1
peaxliii Ta nmepexoay y XpoHiuHy crafito [12].

TakoxX BaXXJIMBOIO Y XOIi JIIKyBaHHSI Oyia OLIiIHKA CHUC-
TEMHOTO BIUIMBY Oaktepiit Streptococcus salivarius K12
ta Lactobacillus rhamnosus LGG®, amxe 19 mireit (12/7)
OTPUMYBAJIM aHTUOIOTHKOTEpaIlilo. 3BiCHO, aHTUOIOTUKI
€ MOTYXXHUM iHCTPYMEHTOM y OOpOTE0i 3 OeTa-reMOoJIiTHY -
HUM CTPENITOKOKOM I'pyIu A, ajie 3TiTHO 3 JIiTepaTypHUMU

2 25

=

g 20 haX

c 15 L \\

2 10

k3 \0\ \.\

g S o

5 0 L 4

X 1- peHb 3-11 oeHb 5-4 oeHb 7- DeHb

—&—COcHoBHa rpyna
—e— KoHTporsb

§ 25

8 20 &

g 15—

£ 10 Y:\s‘:\,
2 5

= v\
g 0

1- geHb 3-1 geHb 5-1 feHb 7-% oeHb

—&—OcHoBHa rpyna

—e— KoHTponb

PucyHok 2. finHamika 60110 B ropni

PucyHok 3. InHamika HawwapyBaHb Ha Myurgaankax

24 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 20, N¢ 5, 2025



OpuriHaAbHI A0CAiAXeHHs / Original Researches

JoKepeaaMu OUTbII HiX y 35 % maliieHTiB MOXKe BUHUKATH
nucOalaHC KUMIIKOBOI MiKpOOioTH, 0COOIMBO SIKIIIO i1eTh-
¢S TIpo MpenapaTy MeHiUMUIiHOBOTO PsLy, SIKi OTPUMYBAJIN
naiieHTy y Oinbiiocti Bunaakis [13, 14]. Tomy He cnig
HEIOOIIHIOBAaTU MOTEHILIIHHO HETaTUBHUI BILUIMB aHTHOI-
OTHKIB, SIKi HE JIMIIIE 3MEHIITYIOTh Pi3HOMaHITHICTh MiKpO-
daopu, a i CIIpUSAIOTh BTPaTi LIMX MiKPOOHMX CITIJIHHOT,
CTMOHYKAlOYM /10 POCTY TATOTEHHUX IITaMiB (30KpeMma,
Clostridioides difficile), Ta OMIMPEHHIO TEHIB PE3UCTEHT-
Hocri [15, 16]. ¥ xoni aHTMOiOTUKOTEpArii CITIOCTEPIira€Th-
cs MiaBUILEHHS piBHSA Enterobacteriaceae, Bacteroidaceae,
€HTEPOKOKIiB, pe3ucTeHTHOI Escherichia coli Ta 3HMXKEHHS
piBHs1 OihimoOakTepilt, akTOOaKTEpiil, aKTMHOOAKTEPIii,
Lachnospiraceae i cTpenTOKOKiB. 3BiCHO, iCHYIOTh CyTTEBI
BIIMiHHOCTI MiX KJlJacCaMUW aHTUOIOTUKIB Ta KOXHUM 3 HUX
3okpema. [1Ipore, aHaizyoun eheKTUBHICTD i Oe3MeUHICTh
3aCTOCYBaHHS aHTUMIKPOOHMX MpernapariB y XO/i HAIIOTO
TMOCITIIKEHHS, XOUEMO IMIKPECIUTH, 110 XKOJAEH MAalli€HT,
SIKAi1 OTPUMYBaB IIPOOIOTUUHY J00aBKy, sIKa, OKPiM pec-
niparopHoro mramy Streptococcus salivarius K12, MicTUTb
KuWKoBUi 1wraMm Lactobacillus rhamnosus LGG®, He MaB
O3HaK aHTUOIOTHMK-acollilioBaHOI miapei, Ha BiAMIiHY Bif
TPYIIM IIOPiBHSIHHS, A€ MOJOBUHA AiTel, sIKi OTPUMYBaIl
aHTUOIOTUK, CKapXXWIach Ha PO3PiIKeHi BUIIOPOKHEHHS
(Tabu. 3).

IIpuitoM npo6ioTUKIB i Yac JiKyBaHHS aHTUOIOTUKA-
MM CIpUSIE 3HUXKEHHIO PU3UKY TIEPBUHHOI Ta BTOPUHHOI
iHdexuii, acouiitoBanoi i3 C. difficile [17, 18]. Ha Hairy
YMKY, 11€ HaJ3BUYaiiHO BaXKJIMBO, aJKe ChOTOIHI iCHYE
BeJIMKA KiIBKIiCTh IOCHTIIKEHb, 10 JAEMOHCTPYIOTH pPOJb
MpOOIOTUKIB y BiTHOBJIEHHI MiKpOOiOMY KUIIIEUHUKA, aje
JIAIIIe YaCTUHA 3 HUX YiTKO J0Beja CBOIO €(eKTUBHICTDb Y
npodilakTuili Ta JiKyBaHHI aHTHOIOTMK-acOIiliOBaHOI
niapei. 3okpeMa, imetbcs rpo Lactobacillus rhamnosus GG,
aJlkKe € HMU3Ka CHUCTeMaTMYHHUX OIJISIiB Ta MeTaaHai3iB,
SIKi TATBEpKYIOTh 11 e(eKTUBHICTh Y JIiKyBaHHI Ta/abo
npodilakTUlli aHTHOIOTUK-aCoIliioBaHOI diapei y aiteil Ta
nopociaux [19]. YucneHHi foka3u KJIiHIYHUX BUMTPOOYBaHb
JIEMOHCTPYIOTh, III0 CBOEYACHE BBEIEHHS MpPOOIOTHKIB 3
aJIeKBaTHOIO 103010 (Ha MOoYaTKy JiKyBaHHS a00 MPOTITOM
48 ronrH) MOXe 3arno0irTi abo YyCYHYTH HAaC/IiIKu 1ucOaKk-

Tepio3dy, COpusiour (POPMYBaHHIO PE3UCTEHTHOCTI KUIII-
KOBOi Mikpo06ioTu. IlepcneKTUBHUM y LIbOMY HAIpsSIMKY
€ BUBYEHHs Giomapkepa iHTepeiikiny (IL)-26, sikuii Ha-
JIEXUTh 10 ciMmeiictBa umrtokiHiB IL-10 i cuHTe3yeTbest
T-xnitunamu B Jnerensix [20]. Bzaemomitoun 3 ae30KCH-
pUOOHYKJIETHOBOIO KUCJI0TOW0, IL-26 akTHUBYyE CceKpeliro
intepdepoHy o uepe3s toll-oniOHuit perientop 9, cripusie
iHaykuii emitenianbHuMu kiitnHamu 1L-8 ta/a6o IL-10,
TUM CaMUM iHILiI0I0YM CUHTE3 TTPO3arajibHUX IUTOKIHIB.

Otxe, 30cepeKeHHsI YBaru Ha MpU3HAaYeHHi mpobio-
THUKiB 3 BATOMOIO JOKa30BOI0 023010 1O3BOJUTH OOMEXUTH
HEeBUIIpaBIaHe Ta MOTEHIiITHO Hee(heKTUBHE 3aCTOCYBaH-
HS aJITEPHATUBHUX XapuOBUX 100ABOK.

K110 MM TOBOPUMO TIPO sIKiCHE JIiKyBaHHsI, 0€3yMOB-
HO, MOTPiOHO BUBYATH MOro e(MeKTUBHICTh, BiITEPMiHO-
BaHy B 4aci, 0COOJMBO SIKIIO iA€ThCS MPO IMPOOIOTUYHI
rpernapary B KOMILUIEKCi 3 0i0JIOriYHO aKTUBHUMU KOMITO-
HEHTaMU, TaKUMU K BiTamiH D. ¥ xoni nmpoBeneHoro aHa-
JTi3y uepe3 6 MicsIIIiB KIIIOYOBUMU BUSIBUIIHCS IBa KPUTEPIi:
peUMINB TOH3WJITY Ta YacTOTa TOCTPUX PECHipaTOpHUX
3axBoproBaHb (I'P3). OTpumaBmm Taki gaHi: ) TOBTOpHUX
emizoniB ToH3wiTy Ta 8§ I'P3 y miTeit ocHoBHOI rpynu, 4
Ta 14 BiOMOBIAHO Yy MALiEHTIB 3 TPy KOHTPOJIIO, MU 3a-
CTOCyBajiu JIiHiliHy perpeciro Ta 3’sicyBaju, SIKi KpUTepii
HaKOIIbII BaroMi 111010 MMOBIpHOCTI pellUAUBY TOH3WIITY
MPOTSTOM HACTYMHUX 6 MmicawiB. Humu BUsBUIMCS: Tpu-
oM mpobGioTrka, yacrota I'P3 3a octaHHi 6 Mics1IiB, cTaH
Ha 7-1 NeHb JIIKyBaHHS Ta MOBTOPHI €Mi30d TOH3WIITy B
aHamHe3i (Ta0. 4).

Takox citif 3ayBakuTH, IO Cepel MOCTiIKeHNX YMH-
HUKIB CTaH Ha 7-# JeHb JIKyBaHHS BUSBUBCS HaMOITBII
CUJIBHUM TIPEIUKTOPOM PO3BHUTKY penmauBy (R2 = 0,78).
ToOTo mocsrHEeHHS TTOBHOI KIIIHIYHOI peMicii 1o 7-To mTHS
repediry rocTporo TOH3WIITy CYTTEBO 3HIKYE (hDOpMYyBaH-
HSI CXWJIBHOCTI 0 XpOHi3allil Ta BUHUKHEHHS ITOBTOPHUX
emizofiB. pyruM BaxXKJIMBUM CTaTUCTUYHO 3HAUYYIIUM
KpUTepieM OyB IpuiioM MHpoOioTHKA, SKUM TaKOX aco-
LIOETBCST 31 3HMXKEHHSIM PU3MKY MOBTOPHMUX PELUIUBIB
(p = 0,0128). Otke, oTpuMaHi pe3yJbTaTH IT03BOJISIIOTH
YiTKO BIiITBOPUTHU JIOTIYHY KJIiHIYHO €(MEKTUBHY MOCITi-
JIOBHICTh: 3aCTOCYBaHHsI MPOOiOTUKA Yy JIiIKyBaHHI F'OCTPO-

Tabnunuys 3. Ouyinka Bunagkis giapei 'y girev

L MR YacrtoTa giapei cepep
r 3aranbHa KinbkicTb piten, aki .
pyna KinbKiCcTb giTen, n | npuManu aHTU6IoTUK, N X, XTO NpunuMas
’ P ’ aHTUGIOTUK, N (%)
OcHoBHa (bakTobnic + JlakTo) 28 12 0
KoHTponbHa 20 7 4 (57,14)

Tabnuuys 4. AHani3 BnanBy KniHiYyHUX pakTopie Ha HMOBIPHICTb peunanBy TOH3UNITY
npoTarom HacTynHux 6 micsayis

®dakTop KoediuieHT Haxuny (Slope) R? 95% [l pna Slope p
Mpuiiom npobioTrka -0,6364 0,1273 -1,131... -0,1418 0,0128
YactoTta 'PBI 3a 6 micauis 0,6818 0,1515 0,2030-1,161 0,0062
CTaH Ha 7-11 fieHb NiKyBaHHs 0,9773 0,7818 0,8241-1,130 < 0,0001
[MOBTOpPHI eni3ofn TOH3UNITY B aHAMHE3I 0,5227 0,0836 0,0092-1,036 0,0462
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ro TOH3WUJITY + OMy>XKaHHSI 10 7-TO AHS 3aXBOPIOBAHHS =
3arnobiraHHs peluauBaM y HalOJIMKIoMy MaiOyTHbO-
My (puc. 4). ¥V Xoi CTaTUCTUIHUX OOpaxyHKiB MU OTpU-
MaJli MOJEJb, SKa Ma€ N0O0pY MPOTHOCTUYHY LiHHICTb
(AUC =0,75; 95% A1 0,6495—0,8505; p < 0,0001) Ta BKa-
3y€ Ha Te, 10 3aCTOCYBaHHS MPOOIOTUKA MIMCHO 3HUXKYE
PU3MK TTOBTOPHOTO €MMi30/1y TOH3UJIITY.

Takox cyTTEBO BIUIMBA€e Ha TporHo3 vactota ['P3 3a
OCTaHHi 6 MicsIIiB, ajie HAasBHICTh 3aXBOPIOBAaHb OPraHiB
IUXaHHS B aHAMHe3i Ma€ IMMOMipHY IPOTHOCTUYHY IiHHICTb.
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PucyHok 4. ROC-kpuBa nporHo3yBaHHS peuynanBy
TOH3UJIiITY Ha POHIi BUKOpUCTaHHS NpobioTuka

1
100

BucHoBKMU

TakuMm 4yMHOM, BKJIIOYEHHSI PECIipaTOPHO-KUIIIKOBO-
ro npobiotuka bakro6mic + JlakTo m0 cxeMm JIiKyBaHHS
TOCTPOTO TOH3WIITY € TUM palliOHAJIbHUM ITiIXOAOM, IO
JO3BOJINTh 3MEHIITUTU PU3UK TTOBTOPHUX €ITi30/iB Ta Mpo-
¢inakTyBaTH aHTUOIOTUK-acollilioBaHy diapeto. BomHouac
iMOBIpPHICTb 3HMKE€HHS YaCTOTH pecIipaTOpHUX iH(heKIIi,
Ha Hally TyMKY, MOXe OyTHU JOCSITHEHA 3a paxyHOK MO-
BTOPHMX KypciB Streptococcus salivarius K121 Lactobacillus
rhamnosus LGG ta Bitaminy D, oco6iuBo y aiTeit, siKi yac-
TO XBOPilOTh, 00 Y [iTe€il 3 HEMOBHUM KJIIHIYHUM OIy>KaH-
HSIM Ha 7-#1 JeHb JIiKyBaHHsI TOH3WJITY. 3BiCHO, TTOTPiOHI
MoJabII KJIiHIYHI CrOCcTepeXeHHsI, 11100 BipOrigHO Mi/-
TBEPAUTU ILi BUCHOBKU Ta OTPUMATHU UiTKY iH(pOpMalIiio
PO MOXJIMBICTh TOCATHEHHSI CTIKMX ONMTHUMAaJbHUX pe-
3yJbTaTiB. Ajle MOXHa 0e33aIllepeuyHo CTBEPIKYBaTH, 110
KOMILIEKCHE 3aCTOCYBaHHSI IIPOOIOTUYHHUX IIperiapariB
BiIKpMBa€ HOBi NEPCHEKTUBY B JIIKyBaHHi TOCTPUX Ta pe-
KYPEHTHUX PEeCIIipaTOPHUX 3aXBOPIOBaHb y AiTEH.

Konduaikr iHTepeciB. ABTOpu 3asiBISIOTH PO BiACYyT-
HicTb KOH(UIIKTY iHTepeciB Ta BjaacHOi diHaHCOBOI 3alli-
KaBJICHOCTI IMPU MiATOTOBII JaHOI CTATTi.

Buecok aBtopiB. Kprouko T.O. — KOHIIeMIIisT TOCITi-
JDKeHHS, aHani3 naHux; Tkadenko O.f. — nuzaitH mo-
CJTiIDKeHHsI, 30ip Ta aHaJli3 MaHUX, MiATOTOBKA PYKOIUCY;
Connik H.B., ITmenummna O.B. — pob6oTa 3 mamieHTamu,
30ip Ta 00pobka marepiani; Lllepbak B.B. — craructuu-
HUI1 aHaJi3, migroroska pykomucy; Kimmmvko /1.0. — ompa-
LIFOBaHHSI JIiTepaTypHUX JKepe.

Cnuncok Aiteparypu

1. Windfuhr JP, Toepfner N, Steffen G, Waldfahrer F, Berner R.
Clinical practice guideline: tonsillitis 1. Diagnostics and nonsurgical
management. Eur Arch Otorhinolaryngol. 2016 Apr;273(4):973-87. doi:
10.1007/500405-015-3872-6. Epub 2016 Jan 11. PMID: 26755048;
PMCID: PMC7087627.

2. Anderson J, Paterek E. Tonsillitis. [Updated 2023 Aug §]. In: Stat-
Pearls [ Internet]. Treasure Island (FL): StatPearls Publishing. 2025 Jan-.
Available from: https://www.ncbi.nlm.nih.gov/books/NBK544342/.

3. Patangia DV, Anthony Ryan C, Dempsey E, Paul Ross R, Stan-
ton C. Impact of antibiotics on the human microbiome and consequences
for host health. Microbiologyopen. 2022 Feb;11(1):e1260. doi: 10.1002/
mbo3.1260. PMID: 35212478; PMCID: PMC8756738.

4. Hsueh PR, Huang WK, Shyr JM, Lau YJ, Liu YC, Luh KT. Mul-
ticenter surveillance of antimicrobial resistance of Streptococcus pyogenes,
Streptococcus pneumoniae, Haemophilus influenzae, and Moraxella ca-
tarrhalis to 14 oral antibiotics. J Formos Med Assoc. 2004 Sep; 103(9):664-
70. PMID: 15361938.

5. Bertuccioli A, Cardinali M, Micucci M, Rocchi MBL, Palaz-
zi CM, Zonzini GB, Annibalini G, Belli A, Sisti D. Efficacy of Streptococ-
cus salivarius Blis K12 in the Prevention of Upper Respiratory Tract In-
fections in Physically Active Individuals: A Randomized Controlled Trial.
Microorganisms. 2024, 12:2164.

6. Di Pierro F, Colombo M, Zanvit A, Risso P, Rottoli AS. Use of
Streptococcus salivarius K12 in the prevention of streptococcal and vi-
ral pharyngotonsillitis in children. Drug Healthc Patient Saf. 2014 Feb
13;6:15-20. doi: 10.2147/DHPS.559665. PMID: 24600248, PMCID:
PMC3928062.

7. Wilcox CR, et al. Effectiveness of the probiotic Streptococcus sali-
varius K12 for the treatment and/or prevention of sore throat: a systematic
review. Clinical Microbiology and Infection. 2019;25(6):673-680.

8. Chiappini E, Simeone G, Bergamini M, et al. Treatment of acute
pharyngitis in children: an Italian intersociety consensus (SIPPS-SIP-
SITIP-FIMP-SIAIP-SIMRI-FIMMG). Ital J Pediatr. 2024;50:235.

9. Kanagasabai A, Evans C, Jones HE, Hay AD, Dawson S,
Savovié¢ J, Elwenspoek MMC. Systematic review and meta-analysis of the
accuracy of Mclsaac and Centor score in patients presenting to secondary
care with pharyngitis. Clin Microbiol Infect. 2024 Apr;30(4):445-452. doi:
10.1016/j.cmi.2023.12.025. Epub 2024 Jan 3. PMID: 38182052.

10. Martens PJ, Gysemans C, Verstuyf A, Mathieu AC. Vitamin D’s
Effect on Immune Function. Nutrients. 2020 Apr 28;12(5):1248. doi:
10.3390/nu12051248. PMID: 32353972; PMCID: PMC7281985.

11. Abboud M, Rizk R, AlAnouti F, Papandreou D, Haidar S, Mah-
boub N. The Health Effects of Vitamin D and Probiotic Co-Supplemen-
tation: A Systematic Review of Randomized Controlled Trials. Nutrients.
2020 Dec 30;13(1):111. doi: 10.3390/nu13010111. PMID: 33396898;
PMCID: PMC7824176.

12. Kostenko V, Akimov O, Gutnik O, Kostenko H, Kostenko V, Ro-
mantseva T, et al. Modulation of redox-sensitive transcription factors with
polyphenols as pathogenetically grounded approach in therapy of systemic
inflammatory response. Heliyon. 2023,;9(5):e15551. doi: 10.1016/].heli-
yon.2023.e15551.

13. McFarland LV, Ozen M, Dinleyici EC, Goh S. Comparison of
pediatric and adult antibiotic-associated diarrhea and Clostridium diffi-
cile infections. World J Gastroenterol. 2016 Mar 21;22(11):3078- 104. doi:
10.3748/wjg.v22.i11.3078. PMID: 27003987; PMCID: PMC4789985.

14. Theriot CM, Young VB. Interactions Between the Gastrointestinal
Microbiome and Clostridium difficile. Annu Rev Microbiol. 2015;69:445-
61. doi: 10.1146/annurev-micro-091014-104115. PMID: 26488281;
PMCID: PMC4892173.

26 3A0POB g AUTUHW, 1SSN 2224-0551 (print), ISSN 2307-1168 (online)

Tom 20, N¢ 5, 2025



OpuriHaAbHI A0CAiAXeHHs / Original Researches

15. Konstantinidis T, Tsigalou C, Karvelas A, Stavropoulou E, Voida-
rou C, Bezirtzoglou E. Effects of Antibiotics upon the Gut Microbiome: A Re-
view of the Literature. Biomedicines. 2020 Nov 16;8(11):502. doi: 10.3390/
biomedicines8110502. PMID: 33207631; PMCID: PMC7696078.

16. Patangia DV, Anthony Ryan C, Dempsey E, Paul Ross R, Stan-
ton C. Impact of antibiotics on the human microbiome and consequences
for host health. Microbiologyopen. 2022 Feb;11(1):e1260. doi: 10.1002/
mbo3.1260. PMID: 35212478; PMCID: PMC8756738.

17. Mathipa-Mdakane MG, Thantsha MS. Lacticaseibacillus
rhamnosus: A Suitable Candidate for the Construction of Novel Bioengi-
neered Probiotic Strains for Targeted Pathogen Control. Foods. 2022 Mar
8;11(6):785. doi: 10.3390/foods11060785. PMID: 35327208, PMCID:
PMC8947445.

18. Waitzberg D, Guarner F, Hojsak I, laniro G, Polk DB, So-
kol H. Can the Evidence-Based Use of Probiotics (Notably Saccharomy-
ces boulardii CNCM I-745 and Lactobacillus rhamnosus GG) Mitigate

Information about authors

the Clinical Effects of Antibiotic-Associated Dysbiosis? Adv Ther. 2024
Mar;41(3):901-914. doi: 10.1007/512325-024-02783-3. Epub 2024 Jan
30. PMID: 38286962; PMCID: PMC10879266.

19. Hempel S, Newberry SJ, Maher AR, Wang Z, Miles JN, Shan-
man R, Johnsen B, Shekelle PG. Probiotics for the prevention and treatment
of antibiotic-associated diarrhea: a systematic review and meta-analysis.
JAMA. 2012 May 9;307(18):1959-69. doi: 10.1001/jama.2012.3507.
PMID: 22570464.

20. Savchenko L, Mykytiuk M, Cinato M, Tronchere H, Kundu-
zova O, Kaidashev I. IL-26 in the induced sputum is associated with the
level of systemic inflammation, lung functions and body weight in COPD
patients. Int J Chron Obstruct Pulmon Dis. 2018;13:2569-2575. doi:
10.2147/COPD.S164833.

OtpumaHo/Received 30.03.2025
PeueH3oBaHo/Revised 05.04.2025
MpuiiHsTo £o apyky/Accepted 28.04.2025 M

Tetyana 0. Kryuchko, MD, DS, PhD, Professor, Head of the Department of Pediatrics 2, Poltava State Medical University, Poltava, Ukraine; e-mail: drkryuchko@gmail.com; fax: +380 (53) 260-64-91;

phone: ++380 (50) 327-70-23; https://orcid.org/0000-0002-5034-4181

0lha Ya. Tkachenko, PhD in Medicine, Associate Professor, Department of Pediatrics 2, Poltava State Medical University, Poltava, Ukraine; e-mail: tkolga5@gmail.com; phone: +380 (50) 614-74-52;

https://orcid.org/0000-0002-9976-6430

Nataliya B. Sonnik, PhD in Medicine, Associate Professor, Department of Otorhinolaryngology and Ophthalmology, Poltava State Medical University, Poltava, Ukraine; e-mail: n.sonnik@pdmu.edu.ua;

phone: +380 (532) 56-44-94; https://orcid.org/0000-0002-4794-8654

Olha V. Pshenyshna, Assistant, Department of Pediatrics 2, Poltava State Medical University, Poltava, Ukraine; e-mail: olga.stovha0505@gmail.com; phone: +380 (99) 913-88-45;

https://orcid.org/0009-0007-7307-1239

Viktoriia V. Shcherbak, PhD in Medicine, Assistant, Department of Pediatrics 2, Poltava State Medical University, Poltava, Ukraine; e-mail: sherbakviktoria@ukr.net; phone: +380 (99) 780-87-01;

https://orcid.org/0000-0002-9268-6454

Dariia 0. Klymko, PhD-student, Assistant, Department of Pediatrics 2, Poltava State Medical University, Poltava, Ukraine; e-mail: dklimko0307@gmail.com; phone: +380 (99) 061-49-96;

https://orcid.org/0000-0003-2981-5804

Conflicts of interests. Authors declare the absence of any conflicts of interests and own financial interest that might be construed to influence the results or interpretation of the manuscript.
Authors’ contribution. T.0. Kryuchko — study concept, data analysis; 0.Ya. Tkachenko — study design, data collection and analysis, manuscript preparation; N.B. Sonnik, 0.V. Pshenyshna —
patient care, data collection and processing; V.V. Shcherbak — statistical analysis, manuscript preparation; D.0. Klymko — literature review.

T.O. Kryuchko, O.Ya. Tkachenko, N.B. Sonnik, O.V. Pshenyshna, V.V. Shcherbak, D.O. Klymko

Poltava State Medical University, Poltava, Ukraine

Multisystemic effect of probiotics: evaluation of comprehensive treatment of acute tonsillitis in children

Abstract. Background. Tonsillitis accounts for approximately
0.4 % of outpatient visits in Europe and the United States. The dis-
ease is usually caused by a viral infection, and the pathogen is trans-
mitted by airborne droplets from patients with acute tonsillitis. Group
A beta-hemolytic streptococcus is the cause of tonsillitis in 15—30 %
of children aged 5 to 15 years, which increases the risk of systemic
complications. The purpose of the study was to investigate the ef-
fectiveness of a complex probiotic containing live cultures of Strepto-
coccus salivarius K12 and Lactobacillus rhamnosus LGG bacteria and
vitamin D (cholecalciferol) in the comprehensive treatment of acute
tonsillitis in children. Materials and methods. The study involved
48 children aged 5 to 14 years who were randomly divided into two
groups: the main group included 28 patients who received a probi-
otic supplement for 20 days in comprehensive treatment; the control
group consisted of 20 children who were prescribed standard therapy
without a probiotic. All children were assessed using the Mclsaac
scale, which allowed us to determine the scope of examination and
treatment. Results. The bacterial cause of the disease was verified in
12 (42.86 %) and 7 (35 %) children of the main and control groups,
respectively, and an antibacterial drug was prescribed. The patients
did not differ in age, sex, disease duration, and clinical course of
tonsillitis at baseline (p > 0.05). Sore throat, swelling/patches on the
tonsils, lymphadenopathy, and fever were observed with equal fre-
quency in patients of both groups. Describing the dynamics of local
symptoms during treatment, it should be noted that in more than a

third of children receiving a probiotic supplement, sore throat disap-
peared on the third day, unlike the control group, where almost every
third patient (30 %) continued to complain of sore throat even on
day 7 of the disease. The average duration of sore throat in the main
group was 2.67 £ 0.62 days, in the control group — 4.91 £ 1.16 days
(p < 0.05). We obtained similar dynamics by assessing the presence
or absence of edema and patches on the tonsils. After 6 months, the
following criteria were evaluated: recurrence of tonsillitis and the
frequency of acute respiratory diseases, and the analysis of factors
correlated with them was conducted. It should be noted that con-
dition on day 7 of treatment was the strongest predictor of relapse
(R?=10.78). That is, the achievement of complete clinical remission
by day 7 of acute tonsillitis significantly reduces the formation of a
tendency to chronicity and the occurrence of repeated episodes. The
second important criterion was taking a probiotic, which is also asso-
ciated with a reduced risk of recurrence (p = 0.0128). Conclusions.
The use of probiotics in the treatment of acute tonsillitis increases the
likelihood of clinical recovery by day 7 of the disease and, according-
ly, reduces the frequency of recurrence in the near future. This model
has a good predictive value (AUC = 0.75, 95% CI 0.6495—0.8505,
p <0.0001) and indicates that the use of Streptococcus salivarius K12
and Lactobacillus rhamnosus LGG probiotic and vitamin D reduces
the risk of recurrent tonsillitis in children.

Keywords: acute tonsillitis; children; Streptococcus salivarius
K12and Lactobacillus rhamnosus LGG probiotic
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Correlation of insulin-like growth factor-1
and serum ferritin levels with height-for-age
in transfusion-dependent thalassemia children:
a cross-sectional study in limited resources setting

Abstract. Background. Thalassemia is a serious condition that affects children’s growth due to chronic anemia and/
or frequent blood transfusions. This study purposed to determine the relationship between ferritin, insulin-like growth
Sactor-1 (IGF-1), and growth disorders in children with transfusion-dependent thalassemia. Materials and methods.
This is a cross-sectional study involving children with transfusion-dependent thalassemia aged 2— 18 years treated in
the Hemato-Oncology Outpatient Clinic, Pediatric Department, Dr. Soetomo General Academic Hospital (Surabaya,
East Java, Indonesia) from April to July 2024. For the initial impression of the data, St. Nicholas House Analysis was
employed. Additionally, multivariate regression model and Spearman correlation matrix were run using RStudio. Results.
This study involved 65 individuals, 53.8 % of them had short stature presented in height standard deviation score (SDS)
(mean: —2.13, —5.54 to 0.58). High serum ferritin (mean: 2663 (91.34—10,823.33) ng/mL) and low hemoglobin (mean:
7.8 (5.2—10) g/dL) were found. Low IGF-1 levels were detected in all patients (mean: 9.2 (0.42—32.94) ng/mL). The
disease lasted 105.7 (4.4—198.2) months on average. 10.8 % of participants had hepatomegaly. The height SDS showed
significant correlations with serum ferritin level, duration of illness, and hepatomegaly (r, = —0.33, p < 0.01; r, = —0.35,
p <0.05;r,=—0.28, p < 0.05, respectively), while no correlation was found with IGF-1 level (r = 0.03; p = 0.8). In the
multivariate regression analysis, hepatomegaly (r = —0.012, p < 0.05) and duration of illness (r = —0.108, p = 0.01)
exhibited a significant negative correlation with height SDS. Conclusions. Children with thalassemia had lower IGF-1
levels, although short stature had not always happened. Serum ferritin, duration of illness, and hepatomegaly are risk

factors associated with short stature.

Keywords: height-for-age; serum ferritin; insulin-like growth factor- 1; thalassemia; transfusion

Introduction

To maximize the child’s potential growth, growth
anomalies must be taken seriously [1]. Since low height
and growth failures are linked to a wide range of ailments
and disorders, diagnosing children with growth irregu-
larities can be challenging [2]. Environmental factors, ac-
quired diseases, and genetic anomalies can all contribute
to growth failure [3]. The interrelated activities of several
intricate regulatory mechanisms operating in different ways
influence a child’s development. During both the prenatal

and postnatal stages of life, a variety of circumstances can
influence unique growth potential and genetic foundation
[4]. Thalassemia is one of the disorders that hindered the
growth of the kid during the postnatal period. A major con-
tributing factor to this unfavorable body image is growth
failure [5]. Despite tremendous advancements in treat-
ment, growth failure in thalassemia has long been known to
occur [6]. Children, particularly those who are short, may
not have the same quality of life as taller children, accord-
ing to research [7].
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Thalassemia ranks among the most prevalent genetic
disorders worldwide [8]. Southeast Asia, Mediterranean and
Middle Eastern nations, and the Indian subcontinent all
have notable prevalences of thalassemia [9]. In 2021, there
were 1,310,407 thalassemia cases worldwide, with an age-
adjusted rate of 18.28 cases per 100,000 people [10]. Addi-
tionally, 5—7 % of people worldwide are estimated to carry
mutated genes that affect how the hemoglobin molecule is
formed. This suggests that 17 % of more than 300,000 chil-
dren born each year have thalassemia [11]. In 2021, Sout-
heast Asia had the greatest age-standardized mortality rates
at 0.37 per 100,000 people (95% UI 0.29—0.45), whereas
East Asia had the highest age-standardized incidence rate
of thalassemia at 7.35 per 100,000 people (95% UI 5.37—
10.04) [10]. The number of people with thalassemia in In-
donesia increased from 4896 in 2012 to 8761 in 2018. The
most recent data from 2019 indicates a notable rise to 10,500
patients. Up to 1500 additional cases are expected to be re-
corded. This implies that these figures will probably keep
rising [12].

Thalassemia results from the impairment of one or more
globin chain formations in hemoglobin tetramers, leading
to the breakdown of red blood cells and significant anemia.
Anemia initiates in early life and continues throughout the
lifespan [13]. Chronic anemia in thalassemia children can
lead to growth failure [14]. Patients with thalassemia may
experience numerous consequences from blood transfu-
sions throughout their lives. Each red blood cell contains
200 mg of iron. Regular blood transfusions result in an
iron deposition of 0.3—0.6 mg/kg per day [15]. When these
children approach puberty and maturity, a number of chal-
lenges may arise because of chronic iron accumulation in
their tissues caused by frequent blood transfusions. Exces-
sive iron accumulation adversely impacts the cardiovascular
system, liver, and endocrine organs, including the pituitary-
gonadal axis, growth hormone — insulin like growth factor
(GH-IGF) pathway, thyroid, parathyroid, pancreas, and
adrenal glands [16]. According to most research, between
35 and 70 % of kids with thalassemia experience short stat-
ure and developmental failure [14, 17—25]. Approximately
65 % of Indonesian thalassemia patients exhibit short sta-
ture, 20 % experience delayed puberty, 41 % present with
hypoparathyroidism, and 29 % show delayed bone age [26].

The purpose. To determine the correlation between
growth disorders in children with transfusion-dependent
thalassemia and serum ferritin and IGF-1 levels.

Materials and methods
Study design and method

This cross-sectional study was conducted at the He-
mato-Oncology Outpatient Clinic, Pediatric Department,
Dr. Soetomo General Academic Hospital (Surabaya, East
Java, Indonesia) from April to July 2024. The study subject
was children aged 2—18 years diagnosed with thalassemia
by the pediatric hematologist based on clinical examina-
tions and hemoglobin electrophoresis who received regular
blood transfusions and were willing to be a participant. Total
sample used in this study was 65 subjects. Using consecu-
tive sampling, patients who fit the criteria are added to the
study until the entire sample is drawn. This study conforms

to the Declaration of Helsinki and received approval from
the Health Research Ethics Committee of Dr. Soetomo Ge-
neral Hospital, with ethics number 0925/KEPK/11/2024.

Demographic and anthropomefric measurement

Informed consent and demographic information, in-
cluding the patient’s age, gender, date of birth, thalassemia
type, and medical history, were obtained from parents or legal
guardians. The research team performed an anthropometric
analysis of the participant. Using the Seca brand weight scale,
the body weight was measured and expressed in kilograms.
Before being examined, the patient took off their shoes and
accessories. The Seca brand height scale was used to measure
body height, and the results were displayed in centimeters.
Throughout the assessment, the individual kept their face
straight, knees straight and not bowed, and their arms by
sides. In order to detect hepatomegaly and splenomegaly, we
also conducted physical examinations, including an abdomi-
nal one. The body mass index (BMI) of the subject was cal-
culated utilizing height and body weight measurements. The
subject’s BMI-for-age standard deviation (SD) Z-score was
used to classify BMI into the categories of obesity, overweight,
normal, thinness, and severe thinness, in accordance with the
World Health Organization’s (WHO) classification system.
Obesity is characterized by a Z-score exceeding +2 SD, while
overweight is indicated by a Z-score greater than +1 SD. A
Z-score between —2 SD and +1 SD is classified as normal
weight, whereas a Z-score below —2 SD denotes thinness,
and a Z-score below —3 SD signifies severe thinness. Sub-
ject height was categorized using WHO height-for-age 5—19
years, with a Z-score < —2 SD (short) and > —2 SD (normal).
Trained laboratory personnel at Dr. Soetomo General Hospi-
tal took a blood sample from the subject’s extremities and put
it in a vacuum tube without anticoagulant. The sample was
then sent to the Institute of Tropical Disease Centre (Sura-
baya, East Java, Indonesia) for analysis. Enzyme-linked im-
munosorbent assay (ELISA) kits from Bioassay Technology
Laboratory (Shanghai, China) were used to analyze IGF-1
level expressed in ng/mL. The sensitivity of the ELISA Kkits
was 0.058 ng/mL. A pre-coated ELISA plate containing hu-
man IGF-1 antibody was used as the reagent. The sample’s
IGF-1 concentration is estimated by counting how many
IGF-1 binds to the IGF-1 antibody. The subject’s three most
recent test values were averaged from the electronic medical
record to determine the serum ferritin level.

Data analysis

To get a first understanding of the data, we employed St.
Nicholas House Analysis (SNHA) [27]. The Shapiro-Wilk
normality test was applied to assess whether the data set
exhibited a normal distribution. We then employed a mul-
tivariate regression model and a Spearman correlation ma-
trix. We used an open-source application called RStudio to
analyze the data. A p-value below 0.05 was determined to be
a significant result in this study.

Results

This study included 65 subjects, 31 males and 34 females.
Total of 35 subjects (53.8 %) had short stature. IGF-1 con-
centrations were below normal in every participant. Serum
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ferritin, Hb, and IGF-1 were found to have average ranges of
2663 ng/mL, 7.8 mg/dL, and 9.2 ng/mL, respectively. The
average duration of illness was 105.7 months. Normal BMI
was observed in 81.5 % of participants. Most of the subjects
were beta-thalassemia patients (90.8 %) and used deferi-
prone (64.6 %) as their iron-chelating agent. Only 7 subjects
(10.8 %) had hepatomegaly, but 30 subjects (46.2 %) had
splenomegaly on examination. Most of the subject’s pa-
rents’ educational status was senior high school and income
per month was low (Table 1).

Table 1. Characteristic of the subjects (n = 65)

Characteristic Numerical values

1 2
Gender
Male 31
Female 34
Age, mean (range), years 12.3 (5-17.9)
Hb, mean (range), mg/dL 7.8 (5.2-10)

Ferritin, mean (range),

ng/mL 2663 (91.34-10,823.33)

IGF-1, mean (range), ng/mL 9.2 (0.42-32.94)

Duration of illness, mean

(range), months 105.7 (4.4-198.2)

Stature-for-age, mean

(range), SDS -2.13 (—554 to 058)

Educational status (father)

Elementary school 6
Junior high school 14
Senior high school 30
Undergraduate 15
Educational status (mother)
Elementary school 7
Junior high school 11
Senior high school 32
Undergraduate 15
Salary?
Low 38
Medium 11
High 16
Iron-chelating agents
Deferasirox 18
Deferiprone 42
Others 5
Hepatomegaly
Yes 7
No 58
Splenomegaly
Yes 30

End of Table 1

1 2
No 35
Thalassemia type
Beta thalassemia 59
Alpha thalassemia
Other
Height for age (SDS)
Short 35
Normal 30
BMI for age (SDS)
Obesity 0
Overweight 2
Normal 53
Thinness 8
Severe thinness 2
Note: ? — low if under regional minimum wage

(Rp <2,000,000), medium if within regional minimum
wage (Rp 2,000,000-4,000,000), high if above re-
gional minimum wage (Rp > 4,000,000).

We conducted Spearman’s correlation analysis to deter-
mine the correlation among variables. Height SDS signifi-
cantly correlated with serum ferritin level, duration of illness
and hepatomegaly (r, = —0.33, p <0.01; r, = —0.35, p <0.05;
r.=—0.28, p <0.05, respectively), but not with IGF-1 level
(p=10.8;r,= 0.03). The duration of illness exhibited the most
significant negative correlation with height SDS (r, = —0.35),
succeeded by ferritin (r, = —0.33) and hepatomegaly
(r, = —0.28). IGF-1, hemoglobin levels, parental education,
and economic background exhibit positive correlations; how-
ever, the results are predominantly weak (Fig. 1A).

We used SNHA to display the data in order to better
clarify the relationship between the variables (Fig. 1B). The
study’s results indicated that the duration of illness, ferritin
levels, hepatomegaly, and splenomegaly constitute distinct
clusters associated with parental economic status and edu-
cational attainment. Given that all of our samples exhibit
low levels of IGF-1, the latter was also in a separate clus-
ter. Height SDS had negative correlation with duration of
illness and hepatomegaly, while hepatomegaly had positive
correlation with splenomegaly, and duration of illness had
positive correlation with ferritin level.

To find out which risk factors can predict the height
SDS, a multivariate regression analysis was performed. Ac-
cording to it, height SDS was significantly impacted nega-
tively by hepatomegaly (p = 0.045; r = —0.012) and duration
ofillness (p = 0.01; r=—0.108). The overall analysis showed
that height SDS was significantly impacted by the regression
model analysis. The regression model’s explanation of the
height SDS variability is 16.9 % (Table 2).

Discussion

Thirty-five (53.8 %) of the subjects in our study had
short stature. This result was comparable to that of Soesanti
et al. (2013) who found that 65 % of thalassemia partici-
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eduF eduM salary liver spleen  illness_time bmiSDS Hb Ferittin IGF1 hSDS

eduF ® ©
eduM 0.7 . @

salary 0.37 0.38
liver 0.05 -0.12 -0.1 .
spleen 0.06 0.03 -0.15 0.38
ilness_time ~ -0.01 -0.01 0.02 0.15 0.2 &
bmiSDS  -0.11 -0.09 0.04 -0.19 -0.18 0.04
Hb 0.23 0.23 0.18 -0.23 -0.19 -0.18 0.16
Ferittin -0.05 0.09 0 0.12 0.07 0.39 0 0
IGF1 0.06 -0.14 0 -0.11 -0.1 -0.15 -0.01 -0.13 -0.12
hSDS 0.08 0.14 0.17 -0.28 -0.03 -0.35 -0.03 0.14 -0.33 0.03
A

@

038 5 ,.,

.' ‘\ o

. 0.38 illn me
@

. e

Figure 1. A) Spearman’s correlation matrix for pairwise correlation between anthropometric and the risk
factors; B) SNHA for anthropometric and the risk factors

Notes: blue circles represent positive correlations, while red circles denote negative correlations; grey lines
indicate positive correlations, red lines indicate negative correlations; eduF — father’s education; eduM —
mother’s education; salary — father’s salary; liver — hepatomegaly; spleen — splenomegaly; illness_time —
the duration of the illness; bmiSDS — BMI standard deviation; Hb — hemoglobin; hSDS — height standard de-
viation.
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Table 2. Correlation between height SDS and other variables (assessed by regression model)

'g o Independent variables
23
= Father Mother .

= Hepato- Spleno- Duration Serum
o © pato Y
o S | educa- educa- Salary " Hb e IGF-1
a tion tion megaly megaly of iliness ferritin

0.137 0.0195 0.35 -0.012 —-0.41 —-0.108 0.18 —0.044 0.024
%w (p=063) | (p=094) | (p=0.1) | (p=0.045)*| (p=0.24) | (p=0.01)" | (p=0.36) | (p=0.61) | (p=0.92)
g 7 Adjusted R-squared = 0.169

P-value = 0.024*

Note: * — statistically significant.

pants had short stature [19]. Elizabeth et al. (2018) reported
that 81.2 % of subjects exhibited short stature [26], while
Rathaur et al. (2020) found that 65.71 % of subjects also
presented with short stature [27]. Serum ferritin levels and
duration of illness significantly correlated with height SDS,
whereas serum IGF-1 levels were not.

All children in this study exhibited IGF-1 levels that
were below the normal range, as indicated by our data. Re-
search demonstrated that children with thalassemia exhi-
bit IGF-1 levels that fall below the normal range [6, 28—31].
IGF-1 levels were low in both short- and normal-statured
subjects. The release of IGF-1 is diminished in most indi-
viduals with thalassemia, especially in those experiencing
growth and pubertal delays [32]. De Sanctis et al. found that
the gonadotropin-releasing hormone — growth hormone —
insulin-like growth factor axis was ineffective in 3.1 % of pa-
tients with thalassemia [33].

Growth disorders in thalassemia patients arise from
various factors, with IGF-1 deficiency being a significant
contributor [34]. In children with thalassemia, IGF-1 was
a helpful predictor of short stature [26]. In many cells and
tissues, IGF-1 is a key modulator of both GH-independent
anabolic responses and GH-stimulated somatic growth.
Greater height gain in childhood is predicted with higher
IGF-1 levels. As a result, it is thought that thalassemia pa-
tients’ growth limitation is largely caused by altered IGF-1
regulation [34].

Children with thalassemia exhibited low IGF-1 levels
in both the growth hormone deficient and growth hormone
sufficient cohorts. Growth hormone deficient patients did
not achieve maximum IGF-1 levels until 18 years of age,
whereas growth hormone sufficient group exhibited a pro-
longed spike in IGF-1 levels between 16 and 18 years, rea-
ching three times the baseline. In contrast, normal patients
peaked IGF-1 levels at 13 years of age (boys), attaining le-
vels eight to nine times the baseline [34]. Height growth is
delayed around the age of eleven for boys and around the
age of nine for girls with thalassemia major [33]. Therefore,
it is crucial that children with normal height, but low IGF-1
levels undergo regular growth evaluations and monitoring in
case a growth issue develops.

Many literature sources stated that patients with TDT
suffer from elevated serum ferritin level leading to short sta-
ture [35, 36]. Iron accumulation in the liver and pituitary
gland, which subsequently affects the GH-1GF axis, seems
to be the underlying cause of short stature [34]. Children
exhibiting high blood ferritin levels generally experience

delayed growth and shorter stature compared to those with
lower ferritin levels [30]. Elevated serum ferritin levels du-
ring the first ten years of life are associated with overall low
height, indicating that iron chelation therapy may prevent
or lessen this issue. Iron buildup in the liver and pituitary
gland appears to be the cause of development retardation, as
it impacts the GH-1GF axis [34].

Iron can build up in the organs as a result of rising se-
rum ferritin (iron) levels. Children with thalassemia may
have growth problems due to iron buildup in the endocrine
glands [36]. Studies have demonstrated that the growth and
maximum stature of thalassemia patients are significantly
influenced by serum ferritin levels. Compared to people
with lower ferritin levels, those with higher ferritin levels de-
velop more slowly and become shorter [27, 35].

On average, participants had thalassemia for 105.7
months. The age at initial thalassemia diagnosis, at first
blood transfusion, at first consumption of iron-chelating
agents, the efficacy of these agents, and compliance are fac-
tors that affect serum ferritin levels. It appears that the likeli-
hood of developing short stature increases with the length of
time TDT is diagnosed [27].

Serum ferritin levels, IGF-1 concentrations, and liver
dysfunction significantly correlated with short stature.
People who received a blood transfusion may get hepato-
megaly or chronic liver disease as a result of an excess of iron
[37]. Liver enzyme levels, specifically alanine aminotrans-
ferase and aspartate aminotransferase, are associated with
ferritin levels. These imply that impaired hepatic IGF-1
synthesis due to liver dysfunction and/or hepatitis resulting
from an excess of iron may impede the growth of thalasse-
mic patients [22, 34]. IGF-1 production deteriorates due to
liver enzyme impairment, such as high ALT. Iron chelating
medications can help manage liver illness and improve a pa-
tient’s ability for growth [38].

Conclusions

Thalassemia children have lower IGF-1 level than
normal range although short stature has not always oc-
curred. Other risk factors correlated with short stature in-
clude serum ferritin, duration of illness and hepatomegaly.
Growth monitoring and proper comprehensive manage-
ment are crucial for children with thalassemia to have bet-
ter results.
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KopeAsuis piBHiB iHCYAIHONOAIGHOro paKTopa POCTy-1 T CUPOBATKOBOroO pepUTUHY
3 NOKA3HUKOM 3POCTY 30 BiIKOM Y AiTen i3 TPAHCPYIiMHO-30AEXHOIO TOACCEMIEIO:
nonepeyHe AOCAIAXXEHHS B YMOBOX OOMEXXEeHUX pecypcis

Pesiome. Akryaabnictb. Tamacemisi — ue cepilo3Huii crTaH,
SIKUM BIUIMBA€ Ha PICT HAiTeil yepe3 XpOHiuHy aHeMilo Ta/abo
yacTi rnepenrBaHHs KpoBi. MeTa: BUBHAYUTH 3B’SI30K MiX piB-
HsMU depuTuHy, iHcyniHononioHoro dakropa pocty-1 (IGF-1)
Ta TOPYILICHHSIMM POCTY B IiTel i3 TpaHChy3iiiHO-3aIeKHOIO
tanacemieto. Marepiaam ta Meromu. IlpoBemeHO mMmomepeyHe
TMOCITIKeHHSI 3a y4acTiO Malli€eHTiB BikoM Bix 2 mo 18 pokiB i3
TpaHChy3ifHO-3aJIeXKHOI0 TaJllaceMi€lo, sIKi TIPOXOAVIIM JIiKY-
BaHHsS B aMOyJaTOpHill TeMaTOOHKOJOTIUHIN KITiHIill Iemia-
TPUYHOIO BifAiieHHs 3arajbHOi aKaaeMiuHOi JiiKapHi iMeHi
n-pa Soetomo (Cypabasi, CxinHa fBa, IHmoOHe3isT) 3 KBIiTHSI 10
sunieHb 2024 poky. Jlyist IepBUHHOTO aHaIi3y JaHUX OyJI0 BUKO-
puctano metoauky St. Nicholas House. [logaTkoBo 3acTocoBa-
HO 0araTOBUMIipHY perpeciiiHy Mojesib Ta MaTPUII0 KOpPEeJsiiiit
CripmeHa 3a noromoroio cepeaosuiina RStudio. PesyasTaTu. Y
JMOCIIIKEHH] B3sJIM ydacThb 65 miteit, 53,8 % 3 HUX Maju HU3b-
KW 3picT 3a 1HIEKCOM CepelHbOKBAAPATUYHOTO BiIXMUJICH-
Hs1 (SDS) (cepenHe 3HaueHHs —2,13, niamaszoH Bix —5,54 no
0,58). bysio BUSIBJIEHO BUCOKUII piBeHb (PePUTUHY B CHpPOBAT-

ui KpoBi (cepenHe 3HaueHHs 2663 (91,34—10 823,33) Hr/mi)
Ta HU3bKU piBeHb reMor1obiHy (y cepenHbomy 7,8 (5,2—10) r/m).
Yumict IGF-1 6yB HU3BKMM B YCiX TALIIEHTIB (CepeaHE 3HAYCHHS
9,2 (0,42—32,94) ur/mut). 3axBOpIOBaHHS TPUBAJIO B CEPETHBOMY
105,7 (4,4—198,2) micsug. Y 10,8 % yvyacHuKiB Oysia rermatome-
ramisg. SDS 3pocTy MaB 3HaUHY KOpEJIsLilo 3 piBHEM (DEpUTUHY
CUPOBATKM KPOBi, TPUBAJIICTIO 3aXBOPIOBAHHSI i reraToMeraiielo
(BigmosigHo r = —0,33, p <0,01; r, = -0,35, p <0,05; r, = —0,28,
p < 0,05), tomi sx kopensuii 3 piBHem IGF-1 He BusBieHo
(r=20,03; p=0,8). Y 6baraToBUMipHOMY perpeciiiHoMy aHaJli3i re-
maromeraiis (r=—0,012, p < 0,05) Ta TpuBaJiCTh 3aXBOPIOBAHHS
(r=-0,108, p = 0,01) nemMmoHCcTpyBaIu 3HAYHY HETaTUBHY KOpe-
qaiiio 3 SDS 3pocty. BucHoBKH. /it 3 TanmaceMi€o Maau HUXKYi
piBHi IGF-1, xoua HU3bKUIi 3picT criocTepiraBcst He 3aBXau. Cu-
pPOBATKOBUIA (DePUTHH, TPUBATICTb 3aXBOPIOBAHHSI i1 reraToMera-
JTist € (haKTOpaMM PU3KKY, TTOB’I3aHUMU 3 HU3BKUM 3POCTOM.
Ki1104oBi €J10Ba: mokasHuK 3pocTy 3a BiKOM; CHPOBaTKOBHUI
deputuH; iHCcyaiHONONIOHUI (haKTOp POCTy-1; Tamacemisi; repe-
JIMBaHHSI KPOBi
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Immunopathological prediction of complications
of nephropathy in children due to allergy

Abstract. Background. The purpose was to substantiate the immunopathological prediction of complications of
nephropathy in children against the background of allergies. Materials and methods. 145 children aged 7—11 years
with nephropathy (chronic kidney disease (CKD)) and allergies (atopic dermatitis (AD)) were examined. Of these,
CKD — 40 patients, group 1; CKD with AD — 40 patients, group 2; AD — 40 patients, group 3. For comparison,
25 healthy children of the same age were examined. Results. In CKD, CKD with AD and AD, the following highly
informative immunopathological indicators were identified: in CKD — CD3, CD4, CD19, PhAN, ABL-kidney, CIC,
IL4; in CKD with AD — CD3, ABL-kidney, IgE, IL2, IL4, PhAN, CIC; in AD — IgE, CDS, IL2, IL4, PhAN, CD19,
ABL-kidney. Increases in ABL-kidney, CIC, IgE and IL2, 1L4 were more pronounced in CKD with AD and are specific
immunopathological diagnostic criteria in such patients. Conclusions. 1. Children with CKD and AD showed more
pronounced combinations of immunopathological symptoms than the group with CKD and patients with AD. 2. The
identified combinations of immunopathological parameters are highly informative criteria for predicting CKD, CKD with
AD and AD in children. 3. The developed algorithm can be recommended for widespread use for immunopathological

prediction of complications of CKD, CKD with AD and AD in such patients.

Keywords: immunology; prognosis; kidney; atopy

Introduction

It is now known that chronic kidney disease (CKD)
is a persistent impairment of renal function, lasting for 3
months or more, defined as structural and/or functional
changes with varying degrees of decreased clearance
function. Chronic kidney diseases, regardless of etiology,
have common mechanisms of progression and require
certain therapeutic efforts aimed at delaying the onset of the
terminal stage of CKD [1].

Due to the increasing incidence of chronic progressive
kidney diseases with the development of tRF and early
disability of children, CKD in the pediatric population is
taking one of the first places among medical and socially
economically significant chronic diseases [2, 3].

As is known, the life expectancy of children receiving
dialysis therapy is about 20 years with a mortality rate that
is 30—150 times higher than that in the general population.
Therefore, one of the priorities is the early detection and

delay of the formation of irreversible structural changes
in the kidneys, as well as reducing the risk of possible
complications of renal diseases of various etiologies [4].

Today, scientists also pay serious attention to the
comorbid course of CKD with other immunopathological
processes, including atopic dermatitis (AD) [5, 6].

AD is a multifactorial chronic recurrent inflammation of
the skin that occurs as a result of a violation of the epidermal
barrier and leads to its further dysfunction, which reaches
its maximum development against the background of a
predisposition to IgE-mediated hypersensitivity, resulting in
sensitization to surrounding allergens.

ADintypical casesbeginsin early childhood, dysfunction
of the epidermis and high levels of IgE play an important
role in the development of allergic reactions in the body.

AD develops in 82 % of children if both parents suffer
from allergies, mainly in the first year of the child’s life; in
59 % — if only one of the parents has AD, and the other has
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an allergic pathology of the respiratory tract, in 56 % — if
only one parent suffers from allergies, in 42 % — if first-
degree relatives have symptoms of AD.

To date, the prevalence of AD in the US pediatric
population has reached 17.2 %, in Europe — 15.6 %, and in
Japan — 24 %, reflecting a steady increase in the incidence
of AD over the past three decades [7—9].

The purpose of the study is to substantiate the
immunopathological prediction of complications of
nephropathy in children against the background of allergies.

Materials and methods

145 children aged 7—11 years with nephropathy (CKD)
and allergies (AD) were examined. Of these, CKD was di-
agnosed in 40 patients, group I; CKD with AD in 40 people,
group II; AD in 40 patients, group I1I. For comparison, 25
healthy children of the same age were included in the con-
trol group. When making a clinical diagnosis of nephrotic
syndrome (steroid-resistant NS, n = 20; steroid-dependent
NS, n = 20), which was a main course of CKD, traditional
methods were used; for AD — the SCORAD (SCORing
Atopic Dermatitis) index.

Blood from a vein was taken for the material. Statistical
analyzes were performed using Student’s t test.

To predict CKD, CKD with AD and AD, we used
the artificial neural network (ANN) method. The main
principle of the method is to compare the probabilities of
distribution of symptoms of two conditions and determine
the prognostic information content of the signs [10].

Results and discussion

According to the state of kidney function in the observed
children, glomerular filtration was impaired in 7 (17.5 %)
patients of group 1. The transition of the disease to chronic
renal failure was noted in 2 (5.0 %) cases in group I and in 6
(15.0 %) in group IT (P < 0.001).

When studying steroid therapy, it was revealed that in
group I, it was effective in 25 (62.5 %) patients, and inef-
fective in 4 (10.0 %). At the same time, in group II, steroid
effectiveness was found in 18 (45.0 %) children, no effect —
in 6 (15.0 %).

Steroid-dependent form of chronic kidney disease was
diagnosed in 4 (10.0 %) and 5 (12.5 %) children of groups
I and II, respectively, often relapsing course of CKD —
in 3 (7.5 %) and 5 (12.5 %), CKD occurring with steroid
toxicity —in 5 (12.5 %) and 7 (17.5 %) (P < 0.01—-0.001).

Based on the above, we can say that a more severe and
prolonged course of CKD is typical for children with a
comorbid course of CKD with AD, which is consistent with
literature data [11, 12].

The results of assessing the severity of AD using the
SCORAD showed that in most children with AD, disease
was mild and moderate (36.5, 63.5 %), and in CKD with
AD — moderate and severe (66.0, 34.0 %; P < 0.001)
(Fig. 1).

Mathematical analysis of immunological parameters
using ANN confirmed the high informativeness of immu-
nopathological signs.

For CKD and AD, the following immunological
indicators had a high informative weight: for CKD — CD3

(1.000), CD4 (1.000), CDI19 (0.9806), PhAN (0.9506),
ABL-kidney (0.9397), CIC (0.9209), 114 (0.7388); for CKD
with AD — CD3 (1.000), ABL-kidney (1.000), IgE (1.000),
IL2 (1.000), IL4 (1.000), PhAN (0.9806), CIC (0.9506);
for AD — IgE (1.000), CD8 (0.8591), IL2 (0.8168), I1L4
(0.7767), PhAN (0.5247), CDI19 (0.8169), ABL-kidney
(0.8169) (Fig. 2).

Based on the results obtained through mathematical
analysis using ANN, it can be confirmed that immu-
nopathological changes in CKD, CKD with AD and AD
were characterized by a violation of the cellular, humoral
immunity, as well as hyperproduction of IL2, IL4 cytokines.
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Figure 1. Assessment of atopic dermatitis
in the examined children according to the SCORAD
(P<0.001)
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Figure 2. Highly informative immunopathological
indicators in the examined children

Note: the identified mean indicators are confirmed
by the differences between groups I, Il, Ill before
treatment.
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Combination of laboratory and immunopathological symptoms

tProteinuria, albumin|, GFR|, tfibrinogen, total protein|, CD3|,
CD4/|, 1CIC, 1ABL-kidney, PhAN |, CD191

steroid-dependent NS — 14
(70 %); CKD with AD: steroid-
resistant NS — 10 (50 %), steroid-
dependent — 10 (50 %).

Thus, the ANN method
we used made it possible to

identify the degree of specificity
and significance of  the
immunopathological signs of

Total protein|, 1fibrinogen, tproteinuria, turea, albumin|, GFR|,
ABL-kidneyt, 1IL2, 1IL4, 1CIC, PhAN/, IgET

CKD and AD, which in each
variant had their own cha-
racteristics and are criteria for the
prognosis of CKD, CKD with AD
and AD in children.

Conclusions

1. In children with comor-
bidity of CKD and AD, more

Erythrocyte|, hemoglobin|, IgEt, CD8], IL21, IL47, PhAN|

pronounced combinations of
immunopathological ~symptoms
were identified than in the
group with CKD and in patients
with AD.

2. The identified combinations

T . W—— . S

of immunopathological para-
meters are highly informative
criteria for predicting CKD,

steroid-resistant NS

Immunopatological
prognosis

deficiency

CKD: relapsing course, development of steroid-dependent NS,

CKD with AD: relapsing course, development of steroid-
dependent NS, steroid-resistant NS, chronic renal failure

AD: relapsing course, development of secondary immunological

CKD with AD and AD in
children.

3. Thedevelopedalgorithm can
be recommended for widespread
use for immunopathological
prediction of complications of
CKD, CKD with AD and AD in
such patients.
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KapimaskaHos I.A., PaxmaHosa A.K., Kapimosa Y.H., Six’asesa K.3., Axmeaosa H.A., PaxmaHoB A.A.
TQLUKEHTCBKN APXKABHUN MEANYHIM YHIBEPCUTET (TALLKEHTCHKA MEAMYHQ QKOAEMIST), M. TALLKEHT, Y36eKnCTAH

iMyHORATOAOriYHE NPOrHO3YBAHHS YCKAGAHEHb HedpPOonaTii HA TAI aAeprii B AiTen

Pestome. Mera: o6rpyHTYBaTU iMyHOIATOJIOTiYHE TIPOTHO3Y-
BaHHsI YCKJIaAHEHb HedpomaTii Ha TIi aJepriyHuX 3aXBOPIOBaHb
y giteit. Marepiaam ta metoau. O6crexeHo 145 maiieHTiB Bikom
7—11 pokiB i3 HedpomnarTiero (xpoHiyHa xBopoba HUPoK (XXH)) ta
ajepriyHuM ctaHoM (atomiunuii nepmatut (Al)). CTBopeHO Ha-
crymnHi rpynu: XXH (n = 40) — rpyma [; XXH y moeaHanHi 3 AJ]
(n = 40) — rpyna II; A (n = 40) — rpyma II1. Ins nopiBHSIHHS
00cTexXeHo 25 310poBuUX HIiTei Toro X Biky. Pe3yabraTu. Y natti-
enTiB i3 XXH, XXH i3 A/l Ta AJl mpoaHajizoBaHO BUCOKOiH(MOP-
MaTHUBHI iMyHOMaToJIoTiuHi mokasHuku: mpu XXH — CD3, CD4,
CD19, PhAN, ABL-uupku, CIC, 1L4; npu XXH 3 Al — CD3,
ABL-nupku, IgE, IL2, 1L4, PhAN, CIC; npu A — IgE, CDS,
1L2, IL4, PhAN, CD19, ABL-uupku. ITinBuiieHHs pisHiB ABL-

nupku, CIC, IgE, a takox 11.2, 114 Oy/10 Gifbli BUpakeHUM MPU
XXH y nmoennanHi 3 Al i € crietudiyHMM iMyHOIIaTOJOTIYHUM
NMiarHOCTUYHWM KPUTEPiEM y TaKUX maiieHTiB. BUcHOBKuU. 1. Y
miteii i3 XXH ta AJl criocTepiraiucs OibII BUpakeHi KoMOiHaIIii
iMYHOITaTOJIOTIYHMX CUMIOTOMIB, HiX y rpyni XXH Ta B maitieHTiB
3 AJl. 2. InenTudikoBaHi KoMOiHallii iIMyHOITATOJIOTIYHKMX Mapa-
METpiB € BUCOKOIH(DOPMATUBHUMU IIOA0 TTporHo3yBaHHS XXH,
XXH y noegnansi 3 AJI Ta ALy miteii. 3. Po3po0ieHuii anroputm
MOXe OYyTH PeKOMEHIOBAHUI ISl IIMPOKOTO BUKOPUCTAHHSI MPU
iMYHOITaTOJIOTIYHOMY MpPOrHo3yBaHHi yckiaaaHeHb XXH, XXH 3
AJl Ta Al y TaKMX TTAIli€HTIB.
KiouoBi cioBa: imynonoris;
CTaHU

MIPOTHO3; HUWpPKA; aTOIYHi
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Correlation of IFABP levels with inflammatory
markers in children with COVID-19

Abstract. Background. The purpose was to study the relationship between intestinal fatty acid-binding protein (IFABP)
levels and markers of inflammation and severity to the children with COVID- 19. Materials and methods. We conducted
a cohort, observational, retrospective study involving 88 patients aged 1 month to 18 years with laboratory-confirmed
COVID-19. The children were hospitalized in Kyiv City Children’s Clinical Infectious Disease Hospital (Kyiv, Ukraine).
They were divided into the study and control groups according to the course of the disease: the study group included 42
patients with complicated COVID-19, and the control group consisted of 46 participants with uncomplicated disease.
During a comprehensive examination on the first day of hospitalization, we collected blood serum for further study of
TFABP by enzyme-linked immunosorbent assay using the Human IFABP/FABP2 (Intestinal Fatty Acid Binding Protein)
ELISA Kit (FineTest, China) with a working measurement range of 0.156— 10 ng/ml and a sensitivity of 0.094 ng/ml.
The study was performed according to the principles of the Declaration of Helsinki and in compliance with modern
principles of evidence-based medicine and bioethics in accordance with the principles of good clinical practice. The study
was approved by the Local Ethics Committee of the hospital. Informed consent of parents and children was obtained.
Diagnostic measures carried out during this study were not accompanied by risks. We used statistical, analytical methods
and the method of empirical research. To calculate the results obtained, we used the statistical software EZR v. 1.54.
Results. According to the calculations, IFABP in the control group was 15.1 = 3.1 ng/ml, while in the study group it
was higher, amounting to 21.7 £ 5.5 ng/ml (p = 0.01). The results of the study demonstrated a correlation between
IFABP level and an increased level of leukocytes (r = 0.284, p < 0.001), erythrocyte sedimentation rate (r = 0.56,
p <0.001), D-dimer (r = 0.259, p < 0.001), C-reactive protein (p = 0.225, p = 0.03) and radiological changes in the
lungs (p = 0.355, p < 0.001). Conclusions. We have found a correlation between IFABP level and the COVID-19
inflammation and severity markers in children.

Keywords: COVID-19; intestinal fatty acid-binding protein; children; biomarker; inflammatory markers

Introduction

Fatty acid-binding proteins (FABPs) are a family of
highly expressed intracellular proteins that were identified
about 50 years ago. Initially thought to bind almost exclu-
sively long-chain fatty acids, a broader spectrum of their ac-
tions has now been discovered. FABPs have unique, tissue-
specific functions and may exert regulatory effects beyond
their tissue expression. Circulating levels of FABPs are con-
sidered diagnostic markers of the physiological state of vari-
ous organs and tissues [1, 2].

To date, 10 genes encoding FABPs have been identified
in the human genome (FABP1—-9 and FABP12). They were
originally named according to the tissue in which were first
identified or predominate. However, as many FABPs are ex-
pressed in multiple tissues, they are now designated by the
following numbers: FABP1 (LFABP, liver), FABP2 (IFABP,
intestine), FABP3 (HFABP, muscle and heart), FABP4
(AFABP, adipocyte), FABP5 (EFABP, epidermal), FABP6
(ILBP, ileum), FABP7 (BFABP, brain), FABP8 (PMP2
or P2, myelin), FABP9 (TFABP, testis), and FABP12. Al-
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though initially described as intracellular proteins, they are
also found outside the cell and function via the circulatory
system, as well as intracellularly [3].

Our study aimed to examine the intestinal fatty acid-
binding protein, which is expressed in the small intestine.
IFABP transports lipids and binds excess fatty acids to
maintain a constant level of fatty acids in the epithelium.
When the integrity of the intestinal epithelium is disrupted,
IFABP is released into the bloodstream, which confirms its
significance as a clinical marker. Thus, the use of IFABP
as a biomarker for detecting epithelial permeability may be
useful for assessing the integrity of the intestinal mucosa in
various pathologies [4].

The effectiveness of the marker has been described in the
literature in gastrointestinal dysfunction, sepsis, cardiovas-
cular pathology, obesity, insulin resistance, and polytrauma.
In all these conditions, the authors indicate that IFABP is a
promising parameter in the diagnosis of intestinal damage
and can serve as an early biomarker for the detection of the
above-mentioned conditions [5—9].

In the diagnostic search for relevant research methods,
coronavirus infection (COVID-19) was no exception, it has
been disturbing scientists around the world for more than 5
years. The spectrum of clinical manifestations in COVID-19
can be varied, including gastrointestinal dysfunction. Since
IFABP is able to reflect damage to the intestinal mucosa, it
can also be potentially useful in the diagnosis of this disease.
In particular, Tyszko M. et al. (2022) suggest using IFABP in
COVID-19 to predict the severe course of the disease. The
authors found that higher levels of the marker in critically
ill and fatal patients were associated with a poor outcome
according to multivariate logistic regression analysis, which
proved the prognostic aspect of the marker [10].

IFABP has not been studied enough in the pediatric
cohort, especially in COVID-19. We decided to investigate
the level of this marker in children with COVID-19 who
underwent inpatient treatment at the Kyiv City Children’s
Clinical Infectious Disease Hospital (Kyiv, Ukraine) and to
determine the relationship of inflammation indicators and
COVID-19 severity with IFABP.

The purpose was to study the relationship between
IFABP levels and the COVID-19 inflammation and severity
markers in children.

Materials and methods
Study design and data gathering

We conducted an observational, cohort, retrospec-
tive study involving 88 children with laboratory-confirmed
COVID-19 aged from 1 month to 18 years who underwent
inpatient treatment at the Kyiv City Children’s Clinical In-
fectious Disease Hospital.

According to the International Statistical Classification
of Diseases, Tenth Revision, all patients were assigned a fi-
nal diagnosis code of U07.1. The diagnosis was confirmed in
the hospital using a single polymerase chain reaction (PCR)
test of a nasopharyngeal swab, according to the current pro-
tocol. A case was considered confirmed if there was a posi-
tive PCR test for SARS-CoV-2.

According to the course of the disease, patients were di-
vided into study and control groups. The study group included

42 patients with a complicated course of COVID-19, the con-
trol group included 46 patients with an uncomplicated course
ofthe disease. Patients in both groups had moderate severity of
COVID-19. There were no cases of severe and critical disease.

During the first day of hospitalization, blood serum was
collected from all patients for routine hematological exami-
nations and determination of IFABP level by enzyme-linked
immunosorbent assay (ELISA). The laboratory stage of the
biomarker study was carried out in the immunological labo-
ratory of the Scientific Research Institute of Experimental
and Clinical Medicine of the Bogomolets National Medi-
cal University using the Human IFABP/FABP2 (Intestinal
Fatty Acid-Binding Protein) ELISA Kit (FineTest, China)
with a working measurement range of 0.156—10 ng/ml and
a sensitivity of 0.094 ng/ml.

Eligibility criteria

Inclusion criteria: age of children under 18 years, la-
boratory-confirmed COVID-19, the presence of informed
consent of the child’s parents or legal representatives to par-
ticipate in the study.

Exclusion criteria: age over 18 years, unconfirmed or
denied diagnosis of COVID-19, refusal of the child or his/
her parents/legal representatives to participate in the study.
Patients with concomitant chronic gastrointestinal diseases
and gastrointestinal symptoms that occurred before hospi-
talization were not included, since these conditions could
affect the results of the marker study.

Ethical clearance

The study was conducted according to the principles of
the Declaration of Helsinki and in compliance with mo-
dern principles of evidence-based medicine and bioethics
in accordance with the principles of good clinical practice.
The protocol of the research was approved by the Biomedi-
cal Ethics Committee of the Kyiv City Children’s Clinical
Infectious Disease Hospital (ethical approval No. 26 dated
December 1, 2023).

Statistical analysis

The obtained numerical data were checked for norma-
lity of distribution using the Shapiro-Wilk W criterion and,
depending on its result, are presented as the mean value
and its standard deviation (SD), or the median with the
interquartile range (25—75 quartile). Categorical data are
given as a quantity value with a percentage. To determine
the difference in the indicators of the compared groups, the
parametric Student’s t-test, nonparametric Mann-Whitney
tests, chi-square, Fisher’s exact test were used. The Spear-
man rank correlation test (p) was applied to assess the rela-
tionship. The significance of the type I error was selected at
the level of 5 % (p < 0.05), the confidence interval (CI)
at the level of 95 %. For statistical processing, the licensed
statistical software EZR v. 1.54 was used.

Results

There was no significant difference in gender and age
characteristics between the study and control groups. The
average age of the patients of the study group was 5.50 = 1.17
years, the control group — 5.30 + 0.97 years.
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Most participants were admitted for inpatient treatment
during the first day of the disease. The duration of inpatient
treatment ranged from 2 to 11 days and was significantly
longer in the study group (p < 0.05). Among the symp-
toms, fever, cough, runny nose, headache were most often
observed. More than a third of patients had gastrointestinal
symptoms (diarrhea, vomiting), which were relatively more
common in the study group. Symptoms of impaired smell
and taste perception (anosmia, ageusia) and febrile seizures
were also relatively more common in this group (p < 0.05).

The distribution of patients in the groups was carried out
according to the presence of complicated COVID-19. Com-
plications were observed only in the study group (47.7 % of

the total sample), they were respiratory and neurological.
Bacterial pneumonia was detected in 20 (47.6 %) patients,
stenosing laryngotracheitis — in 9 (21.4 %) cases, purulent
tubootitis — in 1 case (2.4 %). Encephalopathy with convul-
sive syndrome was diagnosed in 4 (9.5 %) children and le-
sions of the I and IX pairs of cranial nerves — in 8 (19.1 %).

We also analyzed the results of laboratory and instru-
mental studies in both groups (Table 1).

According to most indicators, the results did not differ
significantly between the groups. However, the patients of
the study group had a significantly higher level of erythro-
cytes (p = 0.011) and more often an increased level of C-
reactive protein (p = 0.002) compared to the control group.

90|
85|

75
70| ——-
65|
60|
55|

45|
40|
35|

25

1? l

Control group

Study group

Figure 1. Interval estimate of the mean value of serum IFABP in children with COVID-19
(median, standard deviation, 95% CI are indicated)

Table 1. The results of laboratory and instrumental research in patients of the study and control groups

Indicator All patients Control group Study group P
Leukocytes (G/L)* 6.85 (5.28-9.03) 7 (5.78-8.55) 6.65 (5.2—10.08) 0.973
Neutrophils (G/L)* 3.32 (2.04-6.05) 3.32 (1.83-5.26) 3.32 (2.12-6.51) 0.387
Lymphocytes (G/L)* 2.53 (1.49-3.28) 2.43 (1.45-3.67) 2.58 (1.57-3.22) 0.951
Erythrocytes (T/L)** 4.57 + 0.54 4.39 + 0.49 4.68 +0.55 0.011
Color index** 0.83 +0.07 0.84 +0.07 0.83 +0.07 0.521
Platelets (G/L)* 232 (184-288) 243 (187-305) 226 (184-270) 0.248
ESR (mm/h)* 5 (4-7) 5 (4-7) 5 (4-7) 0.403
Fibrinogen (g/L)** 3.1+0.8 3.3+0.9 3.1+0.8 0.389
D-dimer (mg/L)* 1.02 (0.42-3.45) 1.01 (0.43-2.52) 1.02 (0.36-3.61) 0.87
ALT (IU/L)* 25 (20-36.25) 33.5 (23-37.75) 24 (18.85-30.25) 0.059
AST (IU/L)* 41 (31.6-47.85) 443 (39.78-49.7) | 39.35 (29.15-44.08) 0.01
CRP level above normal*** 34 (38.6 %) 6 (6.8 %) 28 (31.8 %) 0.002
Procalcitonin (ug/L)* 0.23 (0.18-0.3) 0.18 (0.12-0.28) 0.25 (0.2-0.3) 0.327
Creatinine (mmol/L)* 40 (33.9-48.4) 40.4 (31.8-44.4) 40 (35-55) 0.331
IFABP (ng/mL)* 18.7 (12.3-43.7) 15.1 (12.3-20.4) 21.7 (14.1-43.7) 0.01
E?]‘;‘;'*E?dio'°gi°a' changes in the 42 (47.7 %) 0 (0 %) 42 (47.7 %) 0.01

Notes: * — median (interquartile range); ** — mean * SD; *** — number (%); ESR — erythrocyte sedimentation
rate; ALT — alanine aminotransferase; AST — aspartate aminotransferase; CRP — C-reactive protein.
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On the other hand, the patients of the control group had a
higher level of AST (p = 0.01). According to the results of
the chest X-ray, all patients of the study group had changes
in the lungs, which included areas of consolidation, inter-
stitial changes and ground glass opacity (p = 0.01). In pa-
tients of the control group, IFABP was observed at a level
of 15.1 ng/ml, while in the study group, the indicator was
higher, amounting to 21.7 ng/ml (p = 0.01). These data are
also shown in Fig. 1.

We decided to check whether IFABP levels and severity
of the condition are related. To test this hypothesis, the re-
lationships between biomarker levels and indicators of in-
flammation and severity (leukocyte count, ESR, C-reactive
protein, D-dimer, and lung radiographic findings) were
analyzed by calculating Pearson’s linear correlation coeffi-
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cient for parametric measures and Spearman’s rank correla-
tion coefficient for nonparametric measures. The data are
presented in Fig. 2—6.

When conducting a study of the correlation between
IFABP and D-dimer (Fig. 2), we found a linear correlation
of medium significance (p < 0.01). The value of the correla-
tion coefficient (r=0.259; 95% CI 0.05—0.45) is statistically
significantly different from 0.

The study of IFABP correlation with leukocytes
(Fig. 3) has shown a linear correlation of high signifi-
cance (p < 0.001). The value of the correlation coefficient
(r =0.284; 95% CI 0.07—0.47) is statistically significantly
different from 0.

When conducting a study of the correlation of IFABP
with ESR (Fig. 4), we found a linear correlation of high sig-
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Figure 2. Correlation field for IFABP and D-dimer
indicators (r = 0.259, p < 0.001)

Figure 4. Correlation field for IFABP and ESR
(r=0.56, p<0.001)
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Figure 3. Correlation field for IFABP and leukocyte
indices (r=0.284, p < 0.001)

Figure 5. Correlation field for IFABP and radiological
changes (p =0.355, p < 0.001)
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Figure 6. Correlation field for IFABP and C-reactive
protein indicators (p = 0.225, p = 0.03)

nificance (p < 0.0001). The value of the correlation coef-
ficient (r = 0.56; 95% CI 0.39—0.68) is statistically signifi-
cantly different from 0.

The correlation was found between IFABP and radio-
logical changes in the lungs (Fig. 5). Radiological changes
included areas of consolidation, interstitial changes, and
ground glass opacity. The value of the rank correlation coef-
ficient: p = 0.355, p < 0.001.

We have found a correlation between IFABP and
C-reactive protein (Fig. 6). The value of the rank correla-
tion coefficient: p = 0.225, p =0.03.

Discussion

Due to the continued spread of SARS-CoV-2 among
children, we decided to conduct a single-center pilot study
aimed at finding correlations between the level of IFABP
and indicators of inflammation and severity of COVID-19.

We divided patients into the study and control groups
by the presence of a complicated course and compared
their IFABP levels. According to the results of the work,
IFABP was higher in the study group (21.7 = 5.5 ng/ml vs.
15.1 = 3.1 ng/ml, p=10.01).

We have suggested that IFABP levels may correlate with
markers of inflammation and severity. By determining the
Pearson linear correlation coefficient for leukocyte counts,
ESR, and D-dimer, and the Spearman rank correlation
coefficient for C-reactive protein and lung radiographic
changes, we found a relationship between an increase in the
marker and the above-mentioned indicators.

According to the results of the study, IFABP levels in
children with COVID-19 correlate with markers of inflam-
mation, such as leukocyte counts (r = 0.284, p < 0.001),
ESR (r=0.56, p <0.001), D-dimer (r = 0.259, p < 0.001),
C-reactive protein (p = 0.225, p = 0.03), and lung radio-
graphic changes (p = 0.355, p < 0.001).

Our study is pilot and has no analogues for comparison
in children. Regarding adult COVID-19 patients, Brazilian

researchers conducted a study, but it involved patients with
severe and critical COVID-19 who showed ~ 48-, 74- and
125-fold increases in IFABP levels. They were significant-
ly higher in patients who died of COVID-19 compared to
those who recovered. Based on the results of the perfor-
mance curve analysis, IFABP was proposed as a biomarker
of COVID-19 severity (p < 0.0001; Youden index = 6.89;
area under the curve = 0.699) [11].

Limitations of this work. This study has limitations,
since it was conducted in a single clinical center and was
retrospective. The lack of similar studies on COVID-19, es-
pecially in the pediatric population, is also one of the limit-
ing factors.

Conclusions

In this study, compared to the works of our colleagues,
there were no fatalities, and the goal was to investigate the
relationship between IFABP and markers of inflammation
and complicated course of COVID-19 in children, not mor-
tality, which explains the significantly lower rates obtained.

An increase in IFABP levels is associated with activa-
tion of the immune response and can serve as a marker of an
unfavorable course and an increased risk of complications.
The use of IFABP allows for the diagnosis of gastrointesti-
nal lesions in patients with COVID-19, which expands the
possibilities of timely identification of groups at risk for the
progression of a complicated course and the application of
measures to prevent them.
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Kopeasuist IFABP i3 MapKepamu 3anaAeHHs B aAiten is COVID-19

Pe3iome. Mera: BuBuMTH 3B’A30K MiX TOKa3HMKaMU Oilka
IFABP Ta mapkepamu 3ananeHHs i Tsxkkocti npu COVID-19 y ni-
Teit. Martepianu Ta MmeToau. [TpoBeneHo KOropTHe odcepBalliiiHe
PETPOCIIEKTUBHE MOCTIMKEHHS i3 3aay4eHHsIM 88 Malli€HTiB Bi-
KoM Bix 1 micsiug 1o 18 pokis i3 COVID-19, o 6yB slaboparop-
HO MiITBEPIKEHUI METOIOM TTOJTiMEpa3HOI JIAHIIOTOBOI peaKIlii.
Hitn 6ymu rocmitamizoBadi B KHIT «KuiBchbka Michbka AuTsSUa
KJiHiYHa iHdeKifiHa nikapHs» (M. KuiB, Ykpaina). 3a nepebirom
3aXBOPIOBAHHSI iX PO3IMOAUIUIN Ha OCHOBHY Ta KOHTPOJIbHY Ipy-
Iy: 10 OCHOBHOI yBiii1iu 42 nutuHu 3 yckiaagHeHum COVID-19,
10 KOHTPOJIbHOI — 46 i3 HeyckiagHeHuM. [1i1 yac KOMITJIEKCHOTO
00CTEeXEHHSI TTPOTSITOM TMEPIIoi 1001 TepedyBaHHS B CTallioHapi
OyJia 3ibpaHa cMpoBaTKa KpOBi MaLi€HTIB /151 MOAAIbIIOI OLIHKU
6iomapkepa IFABP meTonom imyHoepMeHTHOro aHatizy 3 BUKO-
pucrtaHHsM HaykoBoro Habopy Human IFABP/FABP2 (Intestinal
Fatty Acid Binding Protein) ELISA Kit (FineTest, Kurait) i3 po-
604mnM Jiarna3zoHoM BuMipioBaHb 0,156—10 HI/MJI Ta YyTJIMBICTIO
0,094 nHr/mn. JlochimkeHHsT BUKOHAHO 3TiTHO 3 TPUHLMIIAMU
TenbciHcbKOI Mekiapaltii Ta 3 JOTPUMAHHSIM Cy4acHUX TTPUHIIU-
MiB 10KA30BOi MEAUILIMHY 11 GI0ETUKU BiAMOBIIHO 10 MPUHIIUIIIB

HaJIeXXHO1 KJIiHiYHOI MpakTUKU. BUKOHaHHSI pOOOTH CXBajieHe
JIOKQJIBHUM €TUYHUM KOMiTeTOM JiikapHi. byia orpuMana ingop-
MOBaHa 3roja 0aTbKiB Ta aiTeil. JliarHOCTMYHI 3aX0au, 110 IIPOBO-
JIAIUCH T Yac 1IbOTO AOCHIIKEHHS, He CYITPOBOKYBATUCH PU-
3uKaMu. Y pobOTi BUKOPUCTAHO CTATUCTUYHI, aHAIITUYHI METOAU
I METON eMIipUYHOTrOo JOCITiIKEeHHs. Po3paxyHOK OTpUMaHUX
pe3y/bTaTiB BAKOHYBAJIM 3a JIOMIOMOTOI0 CTATUCTUYHOI IIPOrpaMu
EZR v. 1.54. Pe3ynbTaTi. Y KOHTpONBHIN Tpymi piBerb IFABP
craHoBuB 15,1 + 3,1 Hr/mi, Toai SIK B OCHOBHIill TTOKa3HKUK OYB
ButmM — 21,7 = 5,5 ar/mn (p = 0,01). 3a pesyiabraTamu gocii-
IKEHHsI BUSIBIICHU Kopesiiiinuii 3B’s130K Mixk IFABP Ta ming-
BUILIEHUM piBHeM JierikouuTiB (r = 0,284, p < 0,001), mBuaKicTiO
ocimaHHs eputpouuTiB (r = 0,56, p < 0,001), ymicrom D-aumepa
(r=0,259,p<0,001), C-peaktuBHoro 6iika (p = 0,225, p=10,03)
Ta PEHTIeHOJIOTIYHUMU 3MiHaMu B jiereHsx (p = 0,355, p < 0,001).
BucHOBKH. BusiBiieHO KOpesILiiiHUi 3B’30K MiX MOKA3HUKaMU
IFABP Tta mapkepamu 3ananeHHs it tsokkocti npu COVID-19 y
niTeit.

KitouoBi ciioBa: COVID-19; IFABP; nitu; 6iomapkep; MapKe-
pY 3amnajieHHs
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The association between duration of iliness
and mental health disorders among children
with systemic lupus erythematosus

Abstract. Background. Systemic lupus erythematosus (SLE) is a long-term autoimmune disease that affects multiple
organs, often requires prolonged treatment, and is characterized by remission and flare condition. Its chronic nature may
impact children’s mental health. This study proposed to explore whether the duration of illness is linked to mental health
disorders in children with SLE. Materials and methods. This cross-sectional study included 62 children aged 13—18
(median of 15) years with SLE at the Ngoerah Hospital, Bali, between January 2022 and March 2025. Mental health
was assessed using the Depression, Anxiety, and Stress Scale-21 (DASS-21). Data were analyzed using chi-square for
bivariate and logistic regression for multivariate to examine the association between duration of illness and mental health
disorders. Other factors were also analyzed. Results. Mental health disorders were found in 32.3 % of participants. Of
these, 8.1 % had depression, 4.8 % experienced anxiety, 1.6 % experienced stress, and 17.7 % experienced co-occurring
symptoms of stress, and/or anxiety, and/or depression. There was no significant association between duration of illness
and mental health disorders (p = 0.247). Children with active disease had a much higher risk of mental health issues
(p = 0.007; odds ratio 47.3, 95% confidence interval 2.814—795.105). Conclusions. The duration of illness was not
related to mental health disorders in children with SLE. In contrast, active disease was strongly associated with mental
health disorders. These findings highlight the need for mental health screening in children with SLE.

Keywords: systemic lupus erythematosus; pediatric patients; mental health; duration of illness; Depression, Anxiety,

and Stress Scale-21

Introduction

Systemic lupus erythematosus (SLE) is a long-term au-
toimmune disease that can affect many parts of the body,
including the kidneys and brain. In children and teenagers,
SLE tends to be more aggressive than in adults, often lea-
ding to more serious complications. Although it’s consi-
dered rare in children affecting around 0.3 to 0.9 out of every
100,000 children each year, this is a condition that mostly
affects girls between the ages of 12 and 16. It’s also more
commonly seen in children of Asian, African, Hispanic and
Native American backgrounds [1-3].

Living with SLE at a young age is not easy. The disease
itself, together with frequent doctor visits, long hospital
stays, and the need to take lifelong medications, can take a
toll on a child’s mental health. The longer a child lives with
the disease, the more likely they are to experience emotional

challenges like depression, anxiety and stress. Studies have
shown that duration of illness, severity and treatment de-
mands are closely linked to poor mental health in pediatric
SLE patients. These issues can affect their daily lives, asso-
ciations and even how well they respond to treatment [4—6].

To better understand emotional effects, tools like the De-
pression, Anxiety and Stress Scale (DASS-21) are often used.
DASS-21 is a short, easy-to-use questionnaire that helps
identify emotional distress in young people and has been
adapted into many languages, including Indonesian [7—9].

Even though mental health is a major part of living with
SLE, there’s still limited research on this issue in Indonesian
children. This study aims to find the association between
duration of illness and mental health disorders, especially in
those who have been living with the disease for a long time,
to help support early intervention and better care.
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Materials and methods

Research design

This was an analytic observational study with a cross-
sectional design. All subjects who met the inclusion criteria
were included and completed the DASS-21 questionnaire.

The research was conducted from January 2022 to
March 2025 at the Ngoerah Hospital (Bali, Indonesia). The
target population included children aged 13 to 18 years di-
agnosed with SLE. A consecutive sampling with a minimum
of 62 subjects was used.

The inclusion criteria were children aged 13—18 years
diagnosed with SLE who had received treatment and agreed
to participate in the study. Patients were recruited from the
outpatient allergy and immunology clinic or from the pedi-
atric inpatient wards. Exclusion criteria: severe conditions
(severe neuropsychiatric lupus, advanced heart failure, those
in intensive care, coma or delirium); receiving intravenous
immunosuppressants (cyclophosphamide or rituximab); in-
tellectual disabilities; taking antipsychotic medication; lost
to follow-up; refusal to participate.

Mental health disorders were assessed using the DASS-
21 questionnaire, which includes three subscales: stress,
anxiety, and depression. Each subscale score was catego-

Table 1. Baseline characteristics

End of Table 1

1 | 2
Mental health disorders
Yes 20 (32.3)
None 42 (67.7)
Types of mental health disorders
Depression 5(8.1)
Anxiety 3 (4.8)
Stress 1(1.6)
Depression, anxiety 3(4.8)
Depression, anxiety, stress 4 (6.5)
Depression, stress 3 (4.8)
Anxiety, stress 1(1.6)
Normal 42 (67.7)
Depression
Mild 9 (14.5)
Moderate 7 (11.3)
Severe 2(3.2)
Very severe 2(3.2)
Anxiety
Mild 4 (6.5)
Moderate 9 (14.5)
Severe 1(1.6)
Very severe 2(3.2)
Stress

Mild 5(8.1)
Moderate 6 (9.7)
Severe 3(4.8)
Very severe 0 (0)

Variables n (%)
1 2
Age, years, median (IQR)* 15 (4)
Gender
Female 50 (80.6)
Male 12 (19.4)
Duration of illness, years
<2 42 (67.7)
>2 20 (32.3)
Education
Junior high school 26 (42)
Senior high school 36 (58)
Nutritional status
Well-nourished 35 (56.5)
Malnourished 22 (35.5)
Overweight 5(8)
Oral immunosuppressive agents
None 7(11.3)
Methylprednisolone 21 (33.9)
Hydroxychloroquine 7 (11.3)
Azathioprine 5(8)
Mycophenolate sodium 4 (6.5)
Combination 18 (29)
Use of steroids for > 3 months

Yes 4 (6.5)
No 58 (93.5)

Note: * — data was not normally distributed.

rized as normal if the depression score was < 9, the anxiety
score was < 7, and the stress score was < 14 [2, 7, 10—12].

Data analysis

Data were collected and analyzed using the chi-square
test for bivariate analysis to assess the association between
duration of illness and mental health disorders in children
with SLE, followed by logistic regression for multivariate
analysis. Descriptive statistics were used to summarize the
participants’ baseline characteristics, including age, gen-
der, duration of illness, nutritional status, use of oral im-
munosuppressants, usage of steroids > 3 months, and types
of mental health disorders. The categorical variables were
summarized as frequencies and percentages. The associa-
tion between duration of illness and mental health disorders
in children with SLE was assessed using a significance level
of p <0.05.

A multivariate logistic regression analysis was performed
to control for potential confounding variables. The results
were presented as odds ratios (ORs) with 95% confidence in-
tervals (ClIs), estimating the likelihood of mental health dis-
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orders based on duration of illness and other variables. Sta-
tistical analysis was conducted using SPSS software (version
26.0). All tests were two-tailed, with the alpha level set at 0.05.

Results

The study included 62 children aged 13 to 18 years with
SLE, with a median age of 15 years (interquartile range
(IQR) 4 years), as shown in Table 1. Most of the participants
were female (80.6 %). In terms of duration of illness, 67.7 %
had been diagnosed for two years or less, while 32.3 % had
lived with SLE for more than two years.

Educational background showed that 58 % of partici-
pants were attending senior high school, and 42 % were in
junior high school. Nutritional status varied, with 56.5 %
having normal nutrition, 35.5 % undernourished and 8 %
overweight.

Treatment was as follows: 33.9 % of the children received
very low dose methylprednisolone during the study, followed
by hydroxychloroquine (11.3 %), azathioprine (8 %), and
mycophenolate sodium (6.5 %). Combination therapies
were used in 29 % of the patients, while 11.3 % were not on
any oral immunosuppressants. Additionally, 6.5% had been
treated with low dose steroids for more than three months.

Assessment using the DASS-21 questionnaire revealed
that 32.3 % of the children had symptoms of mental health
disorders. Among them, 8.1 % experienced depression,
4.8 % had anxiety, 1.6 % reported stress, and 17.7 % had
overlapping symptoms of stress, anxiety and/or depression,
the remaining 67.7 % had no detectable mental health issues.

The schemes of the sampling are visually summarized in
Fig. 1.

The analysis of the association between various clinical
and demographic variables and mental health disorders in

children with SLE is summarized in Table 2. Among the 62
participants, 20 children (32.3 %) were identified as having
mental health disorders based on DASS-21 scores.

Children with active disease (n = 20) showed a notably
higher prevalence of mental health problems — 12 (60 %)
compared to only 8 (19 %) in the remission group. This as-
sociation was statistically significant (p = 0.001), suggesting
that active disease may strongly contribute to emotional di-
stress in pediatric SLE patients.

Other variables — including gender, duration of illness,
parental education level, medication adherence, nutritio-
nal status, number of medications, and history of taking of
steroids for > 3 months — did not show significant associa-
tions. For example, children with duration of illness more
than two years had a slightly lower prevalence of mental
health disorders (30 %) than those with a duration of two
years or less (33.3 %), but this was not statistically significant
(p=0.793).

Although there was a trend toward increased risk among
children with long-term (= 3 months) corticosteroid use
(p =0.059), the result was not statistically significant. These
findings suggest that active disease is a key factor influencing
mental health outcomes in children with SLE, highlighting
the need for closer psychological monitoring during active
phases of the disease.

Multivariate logistic regression was conducted to identi-
fy independent factors associated with mental health disor-
ders in children with SLE, adjusting for potential confoun-
ders. The results are shown in Table 3.

Among all variables tested, active disease emerged as a
significant independent predictor. Children with active di-
sease were 47.3 times more likely to experience mental health
disorders compared to those in remission (OR =47.3, 95%

CI: 2.814—795.105, p = 0.007).

Other variables — including duration

Children aged 13-18 years old diagnosed with SLE in the Ngoerah
Hospital (Bali, Indonesia) from January 2022 to March 2025 (n = 64)

ofillness (OR =2.901, p = 0.247), gender
(OR = 1.237, p = 0.832), parental edu-

cation (OR = 2.501, p = 0.225), medica-
tion adherence (OR = 16.738, p = 0.064),

Exclusion criteria:

— refused to participate (n = 2)

number of medications (OR = 0.55,
p=0.485), usage of steroids for > 3 months
(OR =45.17, p = 0.061), and nutritional

A4
Eligible subjects (n = 62)

/\

status (OR = 0.371, p = 0.501) — did not
show statistically significant associations
with mental health disorders.

These findings emphasize that disease
activity, particularly active phase, plays a
key role in the mental health outcomes of
children with SLE, highlighting the need
for integrated psychological support.

Duration of illness < 2 years
(n=42)

Duration of illness > 2 years
(n=20)

Discussion
This study investigated the association

\ DASS-21 \

.

‘ Statistical analysis ‘

—

between duration of illness and mental
health disorders in children with SLE.
Although it was hypothesized that longer
duration might be associated with greater
psychological burden, the analysis did
not find a significant association between

Figure 1. The scheme of the study

them. This may be due to limitations in
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how duration of illness is captured, as many patients may
have been sick earlier than recorded [13, 14].

Active disease emerged as a strong and statistically sig-
nificant predictor of mental health disorders in our study,
with children with active phase having a 47.3 times higher
risk of developing stress, anxiety or depression compared
to those in remission (OR = 47.3, 95% CI: 2.814—795.105,
p=0.007).

This finding aligns with previous studies by Pan et al.,
Katsuyama et al., Cheng et al., and Meszaros et al. indica-
ting that disease activity correlates with elevated proinflam-
matory cytokines like IL-6 and TNF-o, which may disrupt
mood regulation through neuroimmunology pathways
[15—18].

Other factors such as gender, nutritional status, long-
term steroid use, number of medications, treatment adhe-

Table 2. Association between mental health disorders and other factors on bivariate analysis

. Mental health disorders
Variables X2 p-value*
Yes No
Duration of illness

> 2 years 6 14 0.069 0.793

< 2years 14 28
Gender

Female 18 32 1.655 0.198

Male 2 10
Parent’s education

Low 6 20 1.727 0.189

High 14 22
Treatment adherence

Good 15 32 0.01 0.919

Bad 10
Remission status

Active disease 12 8 10.398 0.001

Remission 34
Types of medication taken

>5 8 11 1.216 0.270

<5 12 31
Usage of steroids for > 3 months

Yes 3 1 3.575 0.059

No 17 41
Nutritional status

Malnourished 7 15 0.412 0.814

Well-nourished/overweight 13 27

Note: * — chi-square test.

Table 3. Association between mental health disorders and other factors on multivariate analysis

Variables OR (95% CI) p-value*
Duration of iliness 2.901 (0.478-17.608) 0.247
Gender 1.237 (0.175-8.765) 0.832
Parent’s education 2.501 (0.57-10.982) 0.225
Treatment adherence 16.738 (0.846-331.087) 0.064
Active disease 47.3 (2.814-795.105) 0.007
Total medication taken 0.55 (0.103-2.944) 0.485
Usage of steroid for > 3 months 45.17 (0.833-2449.187) 0.061
Nutritional status 0.371 (0.021-6.662) 0.501

Note: * — logistic regression test.
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rence, and parental education were not statistically associ-
ated with mental health outcomes.

The finding about gender contradicts an earlier study by
Liu, which showed that females are more prone to mental
health disorders because of hormonal and social pressures
[14]. Discrepancy may be due to the unequal proportion
of female and male subjects in our study, which could have
affected the results. Nutritional status did not show a sig-
nificant correlation with mental health disorders in children
with SLE in our study. Malnourished patients tend to have
mental health disorders; however, our findings differ from
those of other studies by Glenn et al., Meszaros et al., and
Baik et al., which found that malnutrition is associated with
an increased risk of mental health disorders due to micronu-
trient deficiencies [15, 19, 20].

We did not find any significant association between the
number of medications and mental health disorders. Usage
of multiple medications, especially a combination of immu-
nosuppressive agents and corticosteroids, could potentially
increase the risk of psychiatric side effects. Study by Del-
ghan et al. found that the number of medications is more
closely related to physical quality of life than to psycho-
logical well-being [21]. It is also possible that patients have
adapted to long-term treatment, so it no longer significantly
affects them psychologically. Medication adherence was not
associated with mental health disorders in our study. Study
by Warchot-Biedermann et al. showed that patients with de-
pression tend to lose motivation to follow complex therapy
regimens [13]. This lack of significant association in our
findings may be related to self-reporting bias.

Parental education was not associated with mental
health disorders in our study. This contrasts with the study
by Warchot-Biedermann et al., which found that parents’
educational level can shape their understanding of the ill-
ness and ability to secure mental-health care [13]. Absence
of a significant link in our findings may be due to the ho-
mogeneity of parental education in the sample and the fact
that most participants were adolescents who were already
taking more responsibility for their own care. Long-term
steroid use showed a trend toward significance (p =0.061),
supporting existing literature that links corticosteroids to
psychiatric side effects such as mood instability and de-
pression.

These findings highlight the critical need for mental
health screening and support, especially in active phase, as
children with active disease are significantly more vulne-
rable to mental health disorders. Early intervention during
active disease state may help prevent long-term mental
health complications in pediatric SLE patients.

Study limitations

One key limitation lies in the definition of duration of
illness, which was calculated based on the time since diag-
nosis. This may not accurately reflect the actual duration,
particularly in patients who may have experienced symp-
toms long before their formal diagnosis. This could lead to
misclassification bias and weaken the association between
duration of illness and mental health outcomes.

Another limitation involves nutritional status assess-
ment, which relied on basic anthropometric measurements

such as body mass index or weight-for-age. These indica-
tors do not capture micronutrient deficiencies (vitamin B ,,
iron or zinc) that could influence mental health. Therefore,
the study may have underestimated the role of nutrition as a
contributing factor to psychological distress.

Conclusions

We documented no significant association between
duration of illness and mental health disorders in children
with SLE.

Active disease is significantly associated with mental
health disorders in children with SLE, including depression,
anxiety and stress, compared to those in remission.

Ethical clearance. This study has been given ethic ap-
proval by the Ethical Commission of Faculty of Medicine,
Udayana University with letter number 2800/UN14.2.2.V.1/
PT.01.01/2024.
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B’130K Mi>X TPUBAAICT XB BOHHS TO NCUXIYHUMM ACACOMU
38’430 CIAICTIO 30XBOPIOBA anc 03A0AC
B AiTeN i3 CUCTEMHUM YepPBOHUM BOBYAKOM

Pesiome. Akryamphicth. CucTeMHUiI 4YepBOHMIA BOBYAaK
(CUYB) — 1e XxpoHiuHe aBTOIMyHHE 3aXBOPIOBAHHS, 1110 Bpaxkae
KiJIbKa OpraHiB, 4acTo MOTpeOy€e TPUBAJIOIO JiKyBaHHS i Xapak-
TEepU3YEThCS MepiofaMu peMicii Ta 3aroctpeHb. Moro xpoHiuHa
MPUPOIa MOXeE BIUIMBATU Ha MCUXiuHe 3710poB’s aiteir. MeTa:
3’sICyBaTH, YM TOB’sI3aHa TPUBAJIICTh 3aXBOPIOBAHHS 3 MCUXiu-
HUMU posnanamu B aiteit i3 CUB. Marepianu ta metoau. ¥V
LIbOMY TOMEePEYHOMY JOCIIKEHHI B3SIJIM y4acTh 62 TUTUHU Bi-
koM 13—18 (memiana 15) pokis i3 CUB, ski nmpoxogunu JiKy-
BaHHS B JikapHi Ngoerah (bani, IngoHe3sis) y nepion 3 ciuHs
2022 poky 1o 6epeseHb 2025 poky. [IcuxiuHe 310poB’sT OLIiHIO-
BaJIM, BUKOPUCTOBYIOUM ILIKaJy OENpecii, TPUBOTU Ta CTpecy
(DASS-21). Jani anajnizyBanu 3a JOTIOMOTOO Xi-KBaapaTa sl
IBOBUMIpPHOTIO Ta JIOTICTUYHOI perpecii misi 6araToBUMipHOTO
aHaJIi3y, 11100 JOCIiAUTH 3B’ I30K MiX TPUBAJIiCTIO 3aXBOPIOBAH -
HS 1 ICUXIYHUMU posyianaMu. Takoxk BMBYaIM iHIII (akTOpH.

PesyabraTu. Po3ianu ncuxivHoro 3m0poB’st BusiBieHo y 32,3 %
yuacHMKiB. 3 Hux 8,1 % manu nenpecito, 4,8 % BiguyBaiu Tpu-
Bory, 1,6 % — ctpec, a 17,7 % — cynyTHi CUMIITOMU CTpecy, Ta/
abo TpuBOTH, Ta/abo menpecii. 3B’S130K MixX TPUBAJIICTIO 3aXBO-
PIOBAaHHSI Ta MCUXIYHUMU po3jiagaMu He OYyB CTATUCTUYHO 3Ha-
gymum (p = 0,247). V giteit 3 akTuBHOIO (hOPMOIO XBOPOOU pu-
3UK MCUXIYHUX Po3JaaiB 6yB cyrTeBo BuluM (p = 0,007; BinHO-
meHHs waHciB 47,3, 95% nosipuuit iHTepBan 2,814—795,105).
BucHoBkM. TpuBaiicTh 3aXBOPIOBAHHSI HE TIOB’sI3aHa 3 TICUXi4-
HUMU po3iagamu B miteit i3 CUB. HatomicTh akTuBHaA hopMa
XBOpPOOM MaJjia CUJIbHY acolliallilo 3 ICUXiyHUMHU posiagamu. L1i
pe3yJIbTaTu MiAKPECTIOITh HEOOXiAHICTh CKPUHIHTY IICUXiYHO-
ro 3g0poB’s B miteit i3 CUB.

Ki049oBi clioBa: cucremuuit yeppoHuit BoBYak; MeiaTpUyHi
Mali€eHTH; ICUXiYHE 310POB’sl; TPUBAIICTh 3aXBOPIOBAHHSI; IIKaJIa
nenpecii, TpuBoru Ta crpecy (DASS-21)
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"HaujioHaAbHQ AMTSIHA CreLiaAiBoBAHA AIKQPHST «OxMmaTanT» MO3 YkpaiHu, M. Kuis, YkpaiHa
’HaujioHanbHm MeanyHu yHiBepcuteT imeHi O.O. boromonsLsi, M. Kuis, YkpaiHa
SAY «lHCcTuTyT repoHToAorii imeHi A.®. Ye6otapbosa HAMH YkpaiHu», M. Kuis, YkpaiHa

MiHepAAbHA LWIABHICTb KICTKOBOI TKOHUHU
Y HeAMOYAQHTHUX NALEHTIB NIAAITKOBOrO BIKY
3 NPOrpecyroyoo M’a30B010 AnCTpodieto AlOLLEeHHq,
[Ki NPOXUBAIOTb B YKPATHI

Pe3tome. Axmyaavnicmo. Po6oma npucesuena eusuennio MiHepasbHoi wjinbHocmi Kicmkoeoi mKanunu y Heamoy-
NAHMHUX NIOAIMKIE 3 npoepecyouoio M 1306010 ducmpodpicto drowenna (ITMJ] Jowenna). 3a danoi namonoeii 6iooysa-
e€mbcst decmpyKyis m’a3i8, siKa 3 vacom npu3eodums 0o nogHoi empamu 30amuocmi pyxamucs i cmepmi. [lamoeenemuuni
MexaHizmu 0aHo20 3aX60PI08AHHs, MPUBAle 3ACMOCY8AHHs 2AI0KOKOPMUK0idie ma npoepecyroua aouHamis npu3eoosms
00 3anyuenHs y namoao2iMHULL npoyec KicmKoeoi mMKAHUHU, 30Kpema (hopMyBaHHs 0CMeoneHii ma 6mopuHHO20 0Cmeo-
noposy. Ocmanriii Modice cmamu nPUMUHOK NAMOAOIYHUX NEPeNOMiE KiCIMOK Pi3HOI 0K anizayii, omoice, nompedye npo-
ginakmurxu, pannvoi diaenocmuku i aikyseanns. Mema: docaioumu cman minepanbHoi wjinbHOCMi KicmKo6oi mKaHuHu
ma uacmomy ocmeonoposy 6 Heambyranmuux nayienmis 3 IIMJ] Towenna. Mamepiaau ma memoou. O6cmedncero
13 nayienmis 11— 18 poxie 3 [IMJ] owenna 3 piznux pecionie Ykpainu. I3 anamnesy 3axeopiogatus 3’acoeyeanu, uu
OMpUMY8ana OUMuHa 2A10KOKopmuKoiou ma 6 sikiii 00008iii 003i, uu 3acmoco8y8aracs canieMmenmayis npenapamamu
séimaminy D i kaavuyiro, uu O6yau nepesomu Kicmok ma ix aokanizayiro. [lpoeoduiu anmponomempiro il oyiHKy pocmy
ma indekcy macu mina, KOHCyAbmy8aHHs eHOoKkpuHonoea. Ouinka napamempieé Kicmko8oi mKaHuHU nposoouracs 3a
donomoeoro 08oghomonnoi penmeeniecvkoi dencumomempii na anapami Hologic Discovery Wi. Ckanyseanns nposoouiu
Ha pieHI nonepexos8oe2o 8iddiny xpedbma, ycbo2o ckeaema, NPOKCUMAAbHO20 8I00INY NPaA8oi cmeeHO80i KicmKu ma WuiiKy
npaeoi cmeenooi Kicmku. Buznauanu dioximiuni nokaznuxu kposi: ionizoeanuii kanvyiii, 25(OH) éimamin D i napam-
eopmon. Pesyavemamu. Y 11 (84,6 %) nayienmie nokasHuku MiHepanbHoi WinbHOCMI KiCMKO80I MKAHUHU OYAU HUNCHU-
MU 3 HOPMAMUGHI, 8 MOMY HUCAI 0cMeonopo3 3apeecmpogano y 5 (38,5 %) 3 nux. Ompumyeanu Aiky6aHHs 2AHOKOKOP-
mukoidamu 69,2 % nayienmie 3 cepednvoro 0030t0 24,50 + 5,38 me/006y. Binvwicms xeopux (61,5 %) mana nuxcuuil
8i0 onmumanvHux 3Havens pieens 25(0OH) eimaminy D. Bucnosku. Bucoxa wacmoma nopyuwienv cmary minepanbHoi
WINbHOCMI KICMKO0B0I MKAHUHU 3YMOBAI0E HEOOXIOHICMb Pe2yASPHO0 NPO8EeOeHHs OeHCUMOMempii ma 6UHAUEHHS Pi6HS
25(0OH) éimaminy Dy nayienmie 3 [IMJ] lrowenna, 0co6au60 akuj0 60HU OMPUMYIOMb A10KOKOPMUKOIOU.

Kir040Bi ciioBa: npozpecyroua m’a306a ducmpodpis drowenna; minepanvha winoricms Kicmkosoi mKaHuHu; 0cnieo-
nopos; Heambyraumui navienmu; ¢imamin D; nioaimku

Bctyn

IIporpecyioua M’s130Ba nuctpodis dromenna (ITMJ]
JollleHHa) — 1€ pifKicHe TeHeTUYHE 3aXBOPIOBaHHS,
SIKe XapaKTepU3YETbCS MPOTPECYIOUOI0 JIeCTPYKIIiEIO
M’SI30BUX BOJIOKOH Ta € Hai{UacTillloK0 i HANTSIKUOI0 cepe/]

¢dopM crankKoBux M’SI30BUX AUCTpodiii. 3axBOpIOBaHHS
3ycTpivaeThes 3 yactoTolo 1 : 5000 HoBoHapomkeHux [1].
XBopoba cipruuMHeHa MyTalli€lo reHa nuctpodiny DMD,
pO3TalloBaHOr0 Ha KOPOTKOMY IlIedi X-XpOMOCOMU, MA€
X-34erUIeHWii pelecuBHUIM THUIT yCMaaKyBaHHS, TOMY
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XBOPIilIOTh IE€PEBaXKHO XJOMUMKHU, MPOTe OJU3bKO Tpe-
TUHU BUIAJKiB 3aXBOPIOBAHHSI 3yMOBJIEHiI MyTalli€lo de
novo. 3a3HayeHUi TeH BEJUKUI 3a po3Mipamu, 3adik-
COBAaHO 3HAYHY KUIbKICTh MyTallili, sIKi TPU3BOASTH A0
00MeXKeHO1 aKTMBHOCTI/BUPOOJICHHS Oinka nucTpodiHy.
BkaszaHuii 6ilok Mae BaxkjiMBe 3HAUYCHHS y (hOpMyBaH-
Hi Kapkaca JUisl akTUHY B aKTOMiO3MHOBOMY KOMILJIEK-
ci CKeJIeTHUX M’$13iB, 110 CIIPUYMHSIE BTpaTy WiJTiCHOCTI
MeMOpaHu MiodiOpwi, ix gecTpykiuiio. 2Kuposa Ta cro-
JlydHa TKaHUHU MOCTYIOBO 3aMilllylOTh M’130Bi BOJIOKHA.
KiiniyHnMM 03HaKaMM 3aXBOPIOBAHHS € CJIA0KICTh CKe-
JIETHUX M’$I3iB, TICEBIOOTiNepTpodii MeBHUX M’sI3iB, TpyId-
HOILi TIPY CTOSIHHI, Oiry, cTpuOKax, miaiioMi cxogaMu ax
JI0 TIOBHOI BTpATH 3AaTHOCTI CaMOCTIHO pyXaTuch [2].
Cumnromu [TMJI JTrolieHHa HaiiyacTilie 3 SBJISIOThCS Y
Billi 10 4—5 pOKiB, cepeiHsl TPUBAJICTh XXUTTSI CTAHOBUTh
6:113bK0 20 poKiB. BaxyMBUM MpeauKTOpOM iHBajian3a-
i1 y JaHOi KOTOPTH Talli€EHTIB, OKPIM ypaxkeHHs M’s3iB,
€ 3aJIlydYeHHsI KiCTKOBOI TKaHMHM. BimoMo, mio ckeneTHi
M’sI3U Ta KiCTKM YTBOPIOIOTh (DYHKIIOHAJIbHY M’SI30BO-
KiCTKOBY OIMHUIIIO, KA YiTKO JEMOHCTPYE BILUIMB CTaHY
M’s13iB Ha KicTKOBY TKaHuHY. [IM /] JlfommeHHa € omHUM i3
MPUKIIAIiB CUHXPOHHOCTI YpakKeHHsI, KOJIM IIporpecyoda
BTOpPMHHA CapKOIIeHisl MPU3BOAUTH IO OCTEOIIEHII i ocTe-
onoposy [3]. Pusuk ta yacToTa mepesoMiB y Malli€HTIB 3
TIM/I dronreHHa y 5 pa3iB BUIL HOPiBHSIHO 3i 310POBUMU
mimmiTkamMu. Y 3HauHOI yacTuHU XxBopux (20—60 %) Tpa-
TUISIIOThCSI HU3bKOCHEPIeTUYHI TepeloMU KiHIIIBOK (SIK
MpaBUJIO, TUCTATBLHOTO BiJIily CTETHOBOI, BETMKOTOMLJT-
KOBOI a00 MaJIOTOMiJIKOBOI KicTOK), 10 30 % MaloTh repe-
JjoMu Tin xpe61iB [4]. Takox y Takux aiteit 3apikcoBaHO
CMepTeJIbHI BUTIA[KKY Yepe3 XKUPOBY eMOOJTit0 ITiciis iepe-
JIOMIB JOBTMX KiCTOK [5].

Mera: gocnimnT cTaH MiHEPaabHOI HIUTBHOCTI KicT-
koBoi TKaHnHu (MILIKT) Ta gactoTy ocreomnopo3y B He-
amOynaHTHUX nauieHTiB 3 [IM]] /TionieHHa.

MaTepiaAn Ta MeToAmn

ITpoBeeHO OMHOMOMEHTHE KOTOPTHE PETPOCTIEKTUB-
HE KJIiHiYHEe AOCHiIKEeHHS, IiJ Yac SKOro MpoaHasizoBa-
HO pe3y/IbTaTh KOMIUIEKCHOTO OOCTeXXeHHs 13 malieHTiB
3 [IM]] IrouieHHa 3 pi3HUX perioHiB YKpaiHu. Yci BOHM
opanu yyacth y Il maiictep-kiaci «HeinBa3uBHaA BeHTH-
JISIList JIETEHb B IOMAIIIHIX YMOBaXx y TAIiEHTIB 3 HEPBOBO-
M’SI30BUMHU  3aXBOPIOBAHHSIMW», IO peajli3oByBaBCS B
Mexax mpoekTy «1500 pokiB BIKMBaHHS». 3axia BimOyBCs
3a MMATPUMKU TPOMaIChKOI opraHizaitii «/lfomenHa Ykpa-
iHU» Ha 6a3i HauioHanbHOI 1uTA4Oil crienianizoBaHoil Ji-
KapHi «Oxmataut». JliarHo3 3aXxBoploBaHHS OyB IiATBEp-
mxkenunit JIHK-miarHOCTHKOIO Y Billi MaLieHTiB Bim 5 10 16
pokiB. CepeHiii Bik 00cTexXyBaHUX cTaHOBMB 14,77 + 2,71
poky. Yci maiieHTr 0yau HeaMOyJIaHTHUMU, CePeIHIl BiK
MOYaTKYy iX MepeMillleHHS 3a JOITIOMOTO0I0 Kpicjia KOJIICHOTO
cranoBuB 10,30 & 1,47 poky.

JlaHi aHaMHe3y BKJIIOYaW 3allUTaHHs PO JIiKYyBaHHS
rmokokopTukoinamu (I'K) 3 yrouHeHHsIM 1031 Tiperapa-
Ty, 3aCTOCYBaHHSI cCarUIeMeHTallil ITpernapaTaMy BiTaMiHY
D i xampuio. [IpoBoauan aHTPOIOMETPIIO 3 OLIHKOIO 0-
BXUHU Tila Ta inmekcy macu Tia (IMT) mo Biky mamieH-
Ta METOIOM CTaHIApTHUX BigxwieHsb [6]. ITamieHTu Oyau

KOHCYJIbTOBaHi €HIOKPMHOJIOTOM, OIliHIOBaJach CTamdist
CTaTeBOI0 PO3BUTKY 32 TaHHEPOM.

HocnimkyBaiu OioXiMiuHi ITOKa3HUKM KpOBi: piBHi
25(OH) Bitaminy D, ioHi30BaHOTO KaJibliil0 Ta MapaTrop-
Mony (ITTT) B cupoBatii kpoBi. OLiHKY cTaTycy BiTaMiHy
D npoBomwian BiANOBIZHO IO 3aTBepIKEHUX HOPMATUBIB
B YKpaiHi: nocTatHiii piBeHb BiTamiHy D miarHocTyBanmu
nipu piBHi 25(OH) Bitaminy D B mexax 30—50 Hr/mi; He-
noctaTHicte — nipu 20—30 Hr/mur; aedinuT — HUXYE 3a
20 ur/ma [7].

MIUIKT (r/cM?) Ha piBHI IIOIEPEKOBOrO BiAmiIy XpedTa
(L1—L4), ycroro ckenera (YC), IMIMMKN CTETHOBOI KiCTKU
(IHICK) Ta mpoKCHMaabHOTO BiIiay MHpaBoi CTErHOBOL
kictku (ITBCK) BuMiproBajiu 3a J0IOMOTro0 ABO(OTOHHOT
peHtreHiBebKoi neHcuToMetpii (Hologic Discovery Wi). Yci
BUMIpIOBaHHSI BUKOHYBAJIMCSI JIOCBITUYEHUM OIEpaTOPOM
Ha OIIHOMY i TOMY X arapaTi 3a CTaHTApTHUM IPOTOKO-
JIOM 00CTEXEeHHSI, 11100 3MEHIITUTH WMOBIPHICTb TTOMUJIKU.
LlloneHHO mepen 0OCTEXXEHHSIM YYaCHUKIB BUKOHYBaIacs
CcTaHJapTHa MporpamMa KOHTPOJIIO SKOCTi. TOuHiCcTh mpu-
namy oyna B Mexax 1 %. IlalieHTaM, sIKi MaJi 3aTPUMKY
pOCTY, TTOKa3HUKHW ACHCUTOMETPii OyJI0 CKOperoBaHO Ha
cTyninb Moro 3atpuMmku (Height-for-age Z-scores, HAZ)
[8]. st Bepudikauii BepreOpaabHUX IIepeOMiB yciM ma-
LIiEHTaM BUKOHYBaJIU peHTTeHOTpadito rpya0IonepeKoBo-
ro Bimaiay xpeOTa B O0OKOBill POEKIIii.

JliarHO3 ~ OCTEOoImopo3y BCTAHOBIIOBAJIM  BiAMOBiMI-
HO 10 peKomeHnalii MiXHapomHOro ToBapucTBa KJli-
HiyHO1 AeHcuTomeTpii (International Society for Clinical
Densitometry), a came:

— nipu noeaHaHHi Z-kputepito MILKT minyc 2 craH-
naptHux BigxuieHHs (CB) abo H1KYe 3 HasiBHICTIO KJTiHIU-
HO 3HAUYIIUX MePeIOMiB B aHAMHE31, 1110 BKJIIOUAE 1Ba a00
OinblIIe TepeoMiB JOBTUX KicToK mo 10 pokiB, abo Tpu i
Oisibllie TAKUX TIEPEJIOMIB y OyIib-sIKOMY Billi 10 19 poKiB;

— a0o0 y pasi HasIBHOCTi OOHOTO abo0 OiJibllle KOMIIpe-
CilfHUX mepeoMiB Tijl XpeOlliB, 1110 BUHUKIN 0e3 BUCOKO-
€HEepreTMYHOoI TpaBMMU ab0 MiCIIEBOrO 3aXBOPIOBAHHSI, He-
3aiexkHo Bif Z-kputepito MIIKT [9].

[1pn 3HmkeHomy Z-kputepii MILIKT, ane 3a Bincyr-
HOCTIi MepesioMiB B aHaAMHe3i i Tpu 00CTeXXeHHI BUKOPUC-
TOBYBAJIM TEPMiH «HM3bKa MiHEpaJibHa IIJIbHICTh KiCTKO-
Boi TKaHUHW» [9, 10].

JlocmimkeHHsT BUKOHAHO BIiAIIOBIZHO OO MPUHIMIIIB
[enbcincpkoi neximapanii BcecBiTHROI MeIMYHOI acolialtii.
Ha nmpoBeneHHs qociimkeHb OTpuMaHo iHPOpMOBaHY 3ro-
Iy Bim OaTbKiB IMalli€HTIB.

CTaTUCTUYHMII aHali3 BUKOHYBaBCS i3 3alydeHHSIM
rnmapaMeTpUYHUX KpUTepiiB y mporpamMi SPSS Statistics 23.
OTpuMaHi pe3yabTaTi MPeACTaBAEHO Y BUIJISIII CEPETHBO-
ro 3HAYEeHHS i1 craHmapTHoro BigxuiaeHHs (M £ SD).

PesyAbTaTH

3a pesyjabraTaMM aHTPOIOMETPUYHMX JOCIHIIKEHbD,
5 (38,5 %) xBopux Maiau HopMaiabHUI 3picT (10 —1 CB),
4 (30,8 %) — y mexax Bim —1 o —2 CB, 3aTpumKa pocTy
crioctepiranach y 4 (30,8 %) narttieHTiB (yci BoHUM Oy Bi-
KoM TToHaf 13 pokiB), mpuiyomy y 3 3 HUX 3HAYEHHS POC-
Ty Oymm Bim —3 mo —5,1 CB. He Oyio xxogHoro xiom4u-
Ka, TIOKA3HUK 3POCTY SIKOTO MepeBUIIyBaB OM 3HAYCHHS
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MeliaHM, He TOBOPSYM BXKe IPO BUCOKHUI 3picT. OlliHKa
BinHomeHHs IMT no BiKy i cTaTi mali€eHTiB Iokasaja, 1110
qunre y 4 (30,8 %) XBOpUX ITOKa3HUKK OYJIM B MexKax HOP-
MM, HAJUTUIIIKOBA Bara peectpyBaiach y 7 (53,9 %), y Tomy
yucai y 6 (46,2 %) — oxupinnsg, y 2 (15,5 %) naunieHTiB
BCTaHOBJICHO AediuuT MacH Tina. 3a pesyJibTaTaMu OTJIsi-
ny eHpokpuHosora 'y 7 (53,8 %) manieHTiB AiarHOCTOBaHO
3aTPUMKY CTaTE€BOTO I03piBaHHSA. OTpUMYBaIN JIiKyBaHHSI
T'K 9 (69,2 %) maliieHTiB, cepeaHs 103a 3a IPEeIHI30JI0HOM
craHoBuia 24,5 + 5,38 Mr/mno0y (tab. 1).

Binburicte xBopux (61,5 %) Mama HMX4YI Big HOp-
MaJibHUX 3HadyeHb piBHI 25(0OH) Bitaminy D, 3o0kpema y 2
(15,5 %) BusiBneHo aediuur Bitaminy D (puc. 1). 8 mamieH-
TiB (61,5 %) oTpMMyBaJIi CaIIEMEHTALIIF0 KOMITJIEKCHUMU
npernapataMy Kanibliito i Bitaminy D, 2 (15,5 %) nauieH-
T NIEPIOJUYHO MPUKAMAIIU TUJIBKY MpenapaTu BitaMiHy D.
PiBHi ioHizoBaHoro Kaublito Ta [1TT 6ynmu B Mmexkax pede-
PEHTHUX 3HaY€Hb y BCiX IMAaIliEHTIB.

IMokaznukn MILKT Oynu HUXKYMMM Bil HOpMaTHB-
Huxy 11 (84,6 %) xBopux, B TOMY YHCJIi IIEPEJIOMUA MaJIH 5
(38,5 %) nanieHTiB: 3 HUX y 4 OyJI0 TiaTHOCTOBAHO BepTe-
OpajbHi TIepesioMH, a 1 TmamieHT MaB HM3bKOEHEePTreTUYHI
nepeaoMu 000X CTeTHOBUX KiCTOK B aHamMHe3i. Yotupu 3
II’SITU XBOPUX, SIKi Majiy MepeIOMU, OTPUMYBaJIX Tepallilo
I'K'y no3zi 20—30 Mr/mo0y.

3 orssily Ha HasIBHICTh HU3bKOGHEPTeTUYHUX Tepesio-
MiB B aHaMHe3i Ta Hu3bky MIIIKT, 5 (38,5 %) mauieHtam
OyJI0 BCTAHOBJIEHO MiarHO3 «BTOPUHHWM CUCTEMHMIA OC-
Teonopo3», iHmmuM 6 (46,1 %) malieHTaM JiarHOCTOBAHO
HU3BKY MiHEPaJIbHY IIIJIbHICTh KiCTKOBOI TKAHWHU. Y TBOX
naiieHTiB (32 HomepoM 4 Ta 11) MIIKT Oyna B mexax
HOPMU, TIPOTE iM MPOBOIUIOCS CKAaHYBaHHS JIMILIE OHIET
30HU, 110 TIOB’SI3aHO i3 TeXHIYHUMU CKJIAJHOIIAMU BU-
KOHaHHS 00CTeXeHb Ha iHIIUX AUITHKAX, TOX He MOXHa
crBepmxyBatu, 1o MIIKT y Hux He 3HMKeHa (Tadi. 2).

BaxxnBo 3a3HaYMTH, 110 AiaTHO3 CUCTEMHOI'O OCTE0IOPO-
3y BKa3zaHUM MalliEHTaM BCTAHOBJIEHO BIIEpIle, XKOJIEH i3
HUX paHillle He OTPUMMYBaB OCTEOTPOITHOI Tepaltii.

O6roeopeHHs

INpoBeneHe mociimkeHHsS € TepluIMM B YKpaiHi, sike
Majio Ha Meti pociinutu craH MILKT y neamOynaHT-
Hux nauieHTiB 3 [IMJ] JdromenHa. 3a iioro pesyiabraTaMu

46,2 %

[J Hopma M HepocrarHicTb BitamiHy D

[0 Oediuwt Bitaminy D

PucyHok 1. HYactota gegiunty Ta HegocTaTrHoOCTI
BiTamiHy D y naui€eHTiB 3 nporpecyro40io M’130B0I0
Auctpodgiero [oweHHa

Ta6bnuus 1. Pe3ynstatv aHaniay aHTpornoMeTpu4YHNX noKa3HUKIB, OLiHKN CTaTeBOro PO3BUTKY
i naHnx aHamHe3y y HeaMOynaHTHuUX nauieHTie 3 MM/ ioweHHa

[:]9 Bik, poku :?PL:E:::, IMT, kr/m? 3CP Aosa K, Bii::?: T TR
naujeHTa CB mr/po6y D Kanbuivi | Kinbkicte | Xpe6uis
1 17,1 1,4 29,4 + - + + 0 -
2 11,4 -0,8 21,4 — 36 + — —

3 12,3 -0,4 33,3 - 25 + >3

4 13,0 1,4 28,5 - 20 + >3

5 15,3 —0,9 17,4 + - - - -
6 17,5 -1,8 22,6 + 25 + 0 —
7 18,0 -1,6 20,2 + - + —
8 18,11 -49 22,5 + 22,5 + - >3 +
9 18,7 -5,1 33,3 + 22,5 + 0 -
10 13,8 -0,1 16,4 — 20 + 0 —
11 13,7 2,2 39,3 - 20 + 0 —
12 11,10 -1,0 26,5 - - — — 1 +
13 16,10 -3,0 25,3 + 30 + + 2 -

Mpumitkn: IMT — iHngekc macu Tina; 3CP — 3arpumka ctareBoro po3surtky; K — rnokokoptukoign, CB —
cTaHaapTHe BiAXWJIeHHSI; + — MO3UTUBHA BiAaMnoBiab Ha KPUTEPI OLiIHIOBaHHS.
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y 84,6 % 0OCTEeXEeHMX 3apeeCTPOBaHi HU3bKi MOKA3HUKU
MILKT 3a nanumu geHcutoMeTpii. [logiOHi maHi oTpu-
MaHo B nociimkeHHi M. Barzegar ta cniBaBTOpiB, Y AIKOMY
KiJTbKiCTh MALiEHTIB 3 HU3bKOIO MiHEPAIbHOIO IILJIbHICTIO
KiCTKOBOI TKaHMHU cTaHOBWIa 85 % y aMOyJaHTHUX Ta
88 % y HeaMOy/aHTHMX TTaLieHTiB [11].

OOGroBOpIOIOTHCS JAeKibKa MaTodi3ionoriyHMX MexaHi3-
MiB, sIKi MOXYTb cripus Ty TtoripieHHio MIIKT y mamieHTiB
3 [IM/1 romrenHa [12, 13]. BcranosieHo, 1110 M’s130Ba TKa-
HUHA BUIISIE 3HAYHY KUTBKiCTh 010JIOTIYHO aKTUBHUX PEY0-
BMH, SIKi Ha3BaHO MiOoKiHaMu. BoHM BKJIIOYalOTh MiOCTaTHH,
inTepaelikinu, mionektuH (CTRP15), ipucun, akrop poc-
Ty ¢ibpobaactiB 21 (FGF-21), incyniHononioHuii pakrtop
pocty 1 (IGF-1) Ta iHmi. MiokiHM onocepenKOBYIOTb Me-
TaboJ1iuHi Ta (izioNoriyHi peakiii He TUIBKK y M’s3axX, alie
i B IHIIMUX OpraHax, 30KpemMa B KICTKOBiii TKaHWHi, TIPOTe
BOHU [iIOTh HAa Hel IO-pi3HOMY. Tak, MiOCTaTWH, SIKWI ITpU
MaToJIOTIYHUX Tpollecax y M’si3ax MPU3BOIUTH JI0 iX aTpo-
ii, cnpusie nudepeHitiallii OCTeOKJIACTiB Ta iHIYKY€E BTpaTy
KictkoBoi Macu [14]. Intepnetikinu (IL-6, LIE 1L-4, 1L-7,
1L-8, ta IL-15), sKi y BeJIMKill KiJTbKOCTi BUSIBISIOTCS IIPU
TIM/1 JlromreHHa, BioirpaloTh BaXKJIUBY POJb Y KiCTKOBOMY
TOMEOCTa3i, ITOCUJIIOIYM JOMIiHYBaHHS Pe30pO1lii KicTKOBOI
TKaHUHU Hap ii opMyBaHHSIM, i CIIPUSIOTH PO3BUTKY OC-
TEOIOpOo3y Y TaKux nauieHTiB [3, 13]. Mae 3HaueHHs i 3MeH-
ILIEHHSI KiJIbKOCTI MOJIEKYJI, SIKi MalOTh TPOTEKTOPHY (PYHK-
1Li10 17151 KiICTKOBOI TKAHWHM, 30KpeMa eKCKpelisl ipu3uHy. Y
3II0POBMX JIiTEl M SI30BE CKOPOUYEHHSI CIIPUSIE BUBLIBHEHHIO
ipU3MHY, SIKMA CTUMYJIIOE aKTHUBALiI0 OCTeOOIACTIB i TpU-
THiYy€ aKTHUBHICTh OCTEOKJIACTiB, 30UIBIIYIOUM TOBIIMHY
KOPTUKAIBHOI KiCTKH i 3HIKYIOUM PU3MK TIepeIoMiB. VY Ta-
LIEHTIB 3 M’SI30BUMU AUCTPODISIMU 11€H 1IJISIX TOPYIICHUI Y
3B’SI13KY 3 IIPOrPecyIodolo afuHAMIEIO i METaOOIITHIMU PO3-
nmagamu [14]. Omxe, MIIKT npu IIM/I [dromeHHa Moxke
3HMKYBaTHCS HaBiTh 0e3 3actocyBaHHs ['K.

V peTrpocnekTuBHOMY AociimkeHHi J. Liaw Ta cmiBaB-
TOPIB, sIKi qocaimKyBaau naHi 155 nauienris 3 ITM/I dio-
IIeHHa B ABCTpaJii, 4acToTa repejioMiB cTaHoBmIa 46 %
[15]. V¥V nHamiiii BuOiplii, sIka Ha TOPSIOK MEHIIA BiJ Ha-
BEIIEHOI, YaCTKa MAalli€HTIB 3 CUCTEMHUM OCTEOITOPO30M i
repejaoMaMy TaKoX OyJia 3Ha4HoIo i ctaHoBwIa 38,5 %.

3a manumu K. Phung Ta cmiBaBTOpiB, y 24 % maiieH-
tiB 3 [IM/I ItomenHa, go teparmii sikux sxoauau 'K, 6yno
IiaTHOCTOBAHO BepTeOpaibHi mepeaoMu [4]. Takox mo-
BEJIEHO, 1110 HAaSIBHICTb OJHOTO TaKOTro MepeioMy CYTTeE-
BO ITiABUILYE PU3MK HOBUX MEPEIOMIB, IO IMiATBEPIKYE
HEOOXiMHICTh perysapHOro oOCTEeXKEHHSI CKejleTa Ta Bil-
MOBIAHMUX MPOGiITaKTUYHUX 3aX0/IiB 1010 OCTEONOpo3y. Y
Mali€HTIB, sIKi B3araji He orpumyBaiu 'K, npo neperomu
TiT XpebuiB He moBigomisuiocsd. Lllo crocyeTbest pe3yiib-
TaTiB HAIIIOTO AOCIIIKEHHSI, TO 4 3 5 MallieHTiB 3 TIepesio-
MaMU KiCTOK (3 KiIbKIiCTIO TiepesioMiB 2 i Oisibllie) TaKoX
orpumyBanu JiikyBaHHsi ['K. TIpore B omHoro maiiieHra,
skomy He npusHadanu 'K, Takox Oyjo BHUSIBIEHO OIWH
BepTeOpaibHUI TepesioM, Ha TPOTUBAry BMIlle3a3HAye-
HOMY JOCHiIKeHHIO. Lle miaTBepmKye 3HaYeHHSI MeXaHi3-
MiB IIEpBUHHOTO 3aXBOPIOBAHHS i amuHaMii y ¢opMyBaHHi
ocreornopo3y. OKpiM TOro, BaXKJIMBOIO YaCTUHOIO MOHITO-
PUHTY 32 TAKMMU NalliEHTaMU Ma€e OyTH aKTUBHE BUSIBJICH-
Hs1 BepTeOpaJlbHUX MEePeIoMiB, OCKiIbKM BOHM 4YacTO He
CYTIIPOBOIXYIOThCSI 00JIbOBUM CUHIPOMOM i 3aJIUIIAIOThCS
HEJliarHOCTOBAHUMMU.

OTXe, HaA3BUYAITHO BaXKJIMBUM (DAKTOPOM Y PO3BUTKY
ocTeoropo3dy i mepenomiB € 3actocyBaHHs ['K. MexaHizmn
nii 'K Ha KicTKOBY TKAHMHY € 6araTOKOMITOHEHTHUMU. SIK
Bimomo, iziosoriyHi Ta TepaneBTHYHI KoHUeHTpalii 'K
HEOJTHAKOBO BIUIMBAIOTh HA METa00J1i3M KiCTKOBOT TKaHM-
Hu. Dizionoriuna nig 'K mMae aHabo1iuHy ClIPSIMOBAHICTb,
a tepaneBTUYHI mo3u 'K, ocobiauBo mpu TpuBajomy ix
3aCTOCyBaHHi, TIpu3BoaiaTh A0 3HMKeHHs MIIKT i dop-

Tabnuuys 2. CtaH MLLUKT y HeambGynaHTHuUx nauieHTis 3 MTMA AroweHHa

Z-kputepin, CB
Ne nauieHTa | Bik, poku Bbe3 kopekuii Ha HAZ 3 kopekuieto Ha HAZ

: L1-L4 : YC L1—If‘4 YC fBCK ek
1 17,1 -1,9 -3,5 -1,2 -2,8 - -
2 11,4 0,6 2,7 0,5 2,4 - -
3 12,3 -0,9 - -0,5 - -3,4 -3,0
4 13,0 - -2,5 - -1,8 - -
5 15,3 -1,8 -4.6 -1,3 —4.2 - -
6 17,5 -2,9 - -1,9 - —4.1 -3,6
7 18,0 —4.,8 -5,9 -3,8 -5,1 - -
8 18,11 -5,6 - 2,7 - -5,4 -3,9
9 18,7 -3,5 - 0,9 - -4,3 -2,1
10 13,8 -1,1 -4,6 -1,0 -4,5 - -
11 13,7 -2,1 - -0,5 - - -
12 11,10 -3,9 -3,7 -3,3 -3,0 - -
13 16,10 -5,8 -6,7 -4,5 -5,6 - -

Mpumitkn: L1-L4 — nonepekoBuii Bigain xpebta; YC — yeecb ckenet; MBCK — npokcumanbHnii BigRin cterHo-
BOi KicTkn; LLUICK — wuniika cterHoBoi kictku; CB — ctaHgapTHe BigxuneHHs:; HAZ — cTyniHb 3aTpuMKu pocTy.
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MYBaHHSI TJIIOKOKOPTUKOIA-iHAYKOBAHOIO OCTEOII0OpPO3Y,
SIKMI CTAaHOBUTD IT’SITY YaCTUHY YCiX (pOpM OCTEOmOpO3y.
IlepesoMu KiCTOK MpU HbOMY PO3BUBAIOTHCS MpPU OLIBII
Bucokiit MILIKT, Hix nmpu mepBUHHOMY 0ocTeornoposi [16].
BBaxaroTh, 110 HaliHTEHCHBHIilIA BTpaTa KiCTKOBOI TKa-
HUHU BiIOYBA€THCST BIIPOJOBXK TMEPIINX 6 MicsIiB Teparii
I'K [17]. Otxe, TpuBajie 3aCTOCYBaHHSI Y BUCOKHUX 033X
I'K, nmaToreHeTH4YHi MeXaHi3MU OCHOBHOTO 3aXBOPIOBaH-
HSl 1 TIporpecyioua aguHaMisi CIpUSIIOTH 3aJTy4Y€HHIO 10
MaTOJIOTIYHOTO MPOLIEeCy KiCTKOBOI TKAHUHU — 3HUXKEHHS
11 misbHOCTI Ta (popMyBaHHSI BTOPUHHOTO OCTEOIIOPO3Y 3
nepeaoMaMu KiCTOK.

OXMpiHHS, 3aTPUMKa POCTY i CTaTeBOIoO I03PiBaHHS €
YacTUMU 10AATKOBUMU IIpodaeMaMu 115 MiUTiTKiB 3 TTM/]
HiomenHa. Ouinka BinHomeHHs: IMT go Biky i crati ma-
LieHTiB Tokazana: y 9 (69,2 %) xBopux 3HauYeHHs iHIEK-
Cy He BiIIOBiZaau HOPMATUBHUM, 30KpeMa, Y 6 (46,2 %)
peecTtpyBaioch oxupinusa, y 1 (7,7 %) — HamuMInKoBa
Bara, y 2 (15,4 %) BusiBneHo nediuMt macu Tina. Haii-
OibII 3HAYYIIOK TMPUYMHOIO MiIBUIIEHUX IMOKA3HUKIB
IMT € tpuBana tepamisa 'K, 3a sixoi BinOyBa€eThcst mopy-
IIeHHS ByTJI€BOAHOTO (IIiABUILEHHS PiBHS IJTIOKO3U KPOBI,
rinepincyiHeMist) i xxupoBoro ooMiHiB. Lllo crocyeTnhcs
0CTaHHBOTO, TO I'K YMHSTE JlimoreHeTUYHY Ai0, HAOIbIIT
BUpaxXeHy y AUISTHII TPYAHOI KJIITKH, I1I1i Ta TOJOBM; IPO-
T€ BiIMivYa€eThC i IiMOJITUYHA disl, BUpaXKeHa Y KiHIliBKax,
BC€ 1I€ MMPU3BOAUTH 10 301/IbIIIEHHS MacH TiJa i mepepo3Iio-
Ty BiIKJIamaHHS MiAIIKipHOI XXUPOBOi KIIITKOBUHU. [ist
I'K Ha k71iTMHM rimoTagaMmyca, 30KpemMa aKTUBallisi Helpo-
nenTuaiB Y, TpU3BOIUTD J0 301LIbIIEHHS alIeTUTY, a BILIUB
I'K Ha perientopu nMpeaguronuTiB MiaBuIye nudepeHili-
IOBAHHSI OCTAHHIX B aIUTIOIUTHU, 1[0 BU3HAYAE 301JIbILIEHHS
KIUJTBKOCTI XKMpOBOi TKaHUHU [ 18].

V Haliomy JOCTiIKEHHI YyeTBepO MAalieHTIiB i3 6, sKi
MaJIv OXMpPiHHS, oTpuMyBanu JikyBaHHs ['K. ¥V 2 mimmit-
KiB OXUpPiHHSI pO3BUHYJIOCS 3a BiacyTHocTi Tepamii I'K.
Hamni manieHTu € HeaMOyJIaHTHUMU, OTXE, MEBHY Kijlb-
KiCTb pOKiB iX (pizMyHa aKTUBHICTb NMPOrPECUBHO 3HU-
KXyBajiachk. ToxX NOJATKOBUMHU YMHHUKAMU (DOpMYBaHHS
oXupiHHg y manieHTiB 3 [IMJI JljommeHHa ciin BBaXkaTu
Mporpecyody agruHaMiio i, MOXJIMBO, TEHETUYHY CXUJIb-
HICTb, X04a MU HE JOCJIiIXKYBaJl OOTSIKEHOCTi CiMeIfHOTO
aHaMHe3y 11010 oXupiHHs. [IpoTe Ha nmaHuWit yac HeMae
CYMHIBIB Y 3HAUHOMY BIUIMBI BKa3aHUX (pakTopiB Ha dhop-
MYBaHHSI OKUPiHHS.

V 2 xBopux Bu3HaueHo AediunT Macu Tia. OnuH 3 HUX
He otpumyBaB 'K, iHIImMit oTpuMyBaB y 103i 20 mr/mo0y (i3
po3paxyHky 0,75 mMr/Kr/mno0y ocTaHHi 4oTUpu poku). Je-
GilMT Macu Tijla 3yMOBJIEHUI TPOrpeCyBaHHSIM OCHOBHO-
IO 3aXBOPIOBAHHSI — 3HUKEHHSIM M’SI30BO1 Macu, HU3bKOIO
Gi3MYHOI0 aKTHUBHICTIO, Aucdariero, ITYHKOBO-KUII-
KOBMMU TOPYIIEHHSIMU (3amop, CIOBiIbHEHAa MOTOpUKA
LIIJTYHKAa), TPUMBAJIUM YacoM MPUHAOMY TXi, CKJIaJHOLIAMU
B CaMOOOCJIyrOBYBaHHi, ITiIBUIIIEHOIO ITOTPE0OIO B eHepril
MPU PO3BUTKY AUXaJTbHOI HeAoCTaTHOCTI [19].

3aTpuMKy pocTy aiarHoctoBaHo y TpetunHu (30,8 %)
00CTeXKeHMX HaMM ITalli€HTIB, IIPUUIOMY Y 3 3 HHUX 3picT
OyB Yy MeXax Iy>Ke HU3bKMX 3HaueHb (Bim —3 mo —5,1 CB).
IIpurumH 11bOro TakoX AeKinbKa: TpuBana Teparisa ['K, 3a-
TpUMKa CTaTEBOIO PO3BUTKY, BepPTeOpaibHiI II€pEIOMM,

CKoJIioTMYHa Aedopmallisi XxpedTa, Ka € 4aCTUM YCKJIa -
HEHHSIM Y IIMX Malli€HTIB.

3aTpuMKa CTaTeBOro PO3BUTKY BCTAHOBJIEHA Yy BCiX
MalieHTiB BikoM noHan 14 poxiB. Misioyoriuno crate-
BE NO3piBaHHS € BaXJIMBUM IIE€PiOAOM i1 301TbIIIEHHS
KiCTKOBOI MacH, OCKIJIbKM ITiIBUILEHUI piBEHb CTaTeBUX
TOPMOHIB, OCOOJIMBO aHIPOTEHIB, CTUMYJIIOE aKTUBHICTh
ocreobnacTtiB i cipuse 30inpmenHo MIIKT. o cTocy-
€TbCSI IPUYMH 3aTPUMKHU CTATEBOTO PO3BUTKY B 00CTEXKe-
HUX MIJIITKIB, TO OLIbLIICTh 3 HUX oTpuMyBana ['K. fAx
Bimomo, TpuBaje jgikyBaHHs 'K Moxke BUKIMKATU cympe-
Cil0 KOpM HAIHUPKOBMX 3a703, 3YMOBJIEHY IPUTHIUEH-
HSIM CeKpellii KOPTUKOTPOIIiHY, aTpodi€lo KOpU HaTHUP-
HUKiB. PM3UK anpeHOKOPTUKAIbHOI CYIpecii BUCOKMIA,
SIKILIO TIPEAHI30JIOH BBOIUTHCS Y 103aX, 110 MEPEBUIIYIOTh
20 Mr/mo0y, mpoTAroM TphOX THXHIB Ta nosiie [20]. 3a-
3BUYali, KOJIM TOBOPSITb MPO BKazaHy MoOiuHy mito 'K,
TO MalOTh Ha yBa3i 3HMKEHHS CeKpellil KOPTU30Iy, IIPOTe
KOPTUKOTPOTIiH Oepe y4acThb y peryssiiii TopMOHOTeHe3y i
B iHIIIMX 30HaX KOPH, 30KPEMa CiTUacTiii, e CEKPETYIOThCS
BimmoBigHi anaporeHu. Came BOHU (SIK Y XJIOIMUMKIB, TaK
1y IiBYaTOK) CIIPUSIOTH CTaTeBOMY J03piBaHHIO, 3a0e31e-
YYIOUM IPOSIBU aapeHapxe (IMOsIBY JOOKOBOIO i ITaXBOBOTO
OBOJIOCIHHSI, CaJbHOCTI IIKipXd Ta BOJOCCS, 3MiHYy 3amaxy
IOTY, akHe). AKIo ISl YOJI0BiKiB, SIKi JOCSIJIM CTaTeBOI
3piJIOCTi, 11i TOPMOHU HE MalOTh CYTTEBOTO 3HAYEHHS, TO
Mpu nyoepTallii BOHU € BAXJIMBUMU. € NaHi, 3a IKUMU Te-
pamnis 'K nmpurHiyye cekpeliito roHaIoTPOITHOTO TOPMOHY
(I'TT), 6azanbhy Ta ['TT-iHIyKOBaHY CEKpELlilo JIIOTETHI3Yy-
I0YOT0 TOPMOHY, 3HMKYE CTYITiHb BiZIMOBIii TOHATHUX KJTi-
TUH Ha BIUIMBU JIIOTEIHI3yI0UOTO TOPMOHY, BUKINKAIOUU
TaKUM YMHOM 3HVDKEHHSI PiBHSI TECTOCTEPOHY Y YOJIOBIKiB
[20]. OTxe, 3HMXKEHI piBHI aHOPOTEHIB MOXYTb OyTH IIO-
JIaTKOBMM HETaTUBHUM (DaKTOPOM, SIKMI IOTIpIIyE CTaH
MIIKT.

3 omsiay Ha 3a3HaueHi yckiaagHeHHs1 npu [TMJL io-
IlIEHHA 3apa3 aKTUBHO BMBYAETHCS Teparlisl npernaparamu
TOPMOHY POCTY i TECTOCTEPOHY IS HOpMaJi3allii ropMo-
HaJIbHOTO (POHY, CTUMYJISILIT JiHIHOTO POCTY i CTaTeBOTO
JI03piBaHHSI, a TAKOXK MOJIIMIIEHHS CTaHy KiCTKOBOI TKaHU-
Hu [21, 22].

Llono Tepamii ocTeonopo3y MepcreKTUBHUM Harpsi-
MOM JIiKyBaHHSI € BUKOpUcCTaHHsI Oichochonaris [23]. ¥V
nmocinimkeHdi C. Tian Ta cmiBaBTOpPIB TpHUpiuHE 3aCTOCY-
BaHHS aJICHIPOHOBOI KMCIOTU y TamieHTiB i3 [IM/I Tio-
IIEeHHA TT0Ka3aj10 e(PeKTUBHICTh Y 3aIl00iraHHi 3HMKEHHIO
MILKT na Tai npuitomy I'K. Teparist no3Bojinia 3HU3UTU
PU3KK BepTEOPATBHUX MepeoMiB Ha 79,6 % [24]. Baxiu-
BUM Y JOCJiIKeHHI epeKTUBHOCTI iHDY3iliHuUX i TabaeTo-
BaHUX ¢GopM OicochoHariB € mocnimkeHHs: W.B. Zheng
Ta criBaBTOPiB [25]. YueHi He moGauymIu BiporigHOI pi3HU-
i Y ABOPIYHOMY 3acTOCYBaHHI iH(Y3iif 3 aJIeHAPOHOBOIO
KHCJIOTOIO MOPIBHSIHO i3 TPYIOIO TAlli€EHTIB i3 TabjeToBa-
HOIO aJICHAPOHOBOIO KHCJOTOW, MPOTE BiAMITHUIN Bipo-
rimHo kpami rokasHukn MIIKT y rpyni mamieHTiB, sKi
oTpuUMyBaI OicpocoHaTH, TOPIBHIHO 3 TUMU, SIKi X HE
OTPUMYBAJIU.

[IpoGrema ocreomopo3y y MalLi€HTIB i3 HEPBOBO-
M’SI30BUMU AUCTPOMIIMU 3a/IMIIAETHCS aKTyaJIbHOIO, TaKi
Mali€HTH MOTPEOYIOTh CBOEYACHOI JMiarHOCTUKU, Tpodi-
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JIaKTUKU Ta JiKyBaHHs. OTpuUMaHi AaHi CBimyaThb Mpo Te,
110 cuTyalisd B YKpaiHi momiOHa A0 CBiTOBUX TEHACHIIIN,
1110 TTiAKPECTIOE HEOOXiTHICTh BIPOBAIKEHHS CUCTEMHOTO
MOHITOPUHTY CTaHy KiCTKOBOI TKAHUHU Y IIUX XBOPUX.

BucHoBKMU

IMepeBaxkHa Ginbimicts (84,6 %) HeaMOyJaHTHMX TTa-
uienTiB 3 [IM]] droiieHHa y MiAJiTKOBOMY Billi Ma€ 3HU-
xeHHst MIIIKT, a 38,5 % — cdopMoBaHmii cucTeMHUI
ocreonopos. Lle crnpuunHeHO TpUBaIUM 3aCTOCYBAHHSIM
T'K, maToreHeTMYHMMM MeXaHi3MaMU OCHOBHOTO 3axBO-
PIOBaHHSI, 3HMKEHHSIM (bi3MUYHOI aKTUBHOCTI.

Momnitopunr mnanientis 3 IIMJI ioiieHHa MOBUHEH
BKJIIOYATH IMPOBEACHHS JEHCUTOMETPil JJIs1 paHHbOI Hia-
THOCTUKH 3aJIy4Y€HHS A0 MaTOJOTIYHOTO MPOIecy KiCTKO-
BO1 TKaHUHM. [loyaTKkoBe OOCTEXXEHHSI Ma€ MPOBOAUTHCH
Ha eTalli 1iarHOCTYBaHHSI JaHOI MaToJIorii, Ha MoYaTKy Te-
pamii 'K, nani koxHi 1—2 poku mig yac jikyBaHHs ['K. ¥V
pasi 3aTpMMKM pOCTY IalliEHTa OLliHKA Pe3yJIbTaTiB JEHCU~
TOMETpii MOBMHHA KOPEryBaTUCh 3 ypaXyBaHHSIM CTYIEHS
3aTPUMKU POCTY.

Ockinbku 6imbiricts (61,5 %) nanientis 3 [TM/ dio-
IeHHa Ma€ Hu3bKi rokasHuku 25(0OH) Bitaminy D y cu-
poBaTLi KpOBi, IMpoBeIeHHs e(PEeKTUBHOI calieMeHTallii €
BaxXKJIMBUM (paKTOPOM BEIEHHS TaKUX Ialli€HTIB.

Konduaikr iHTepeciB. ABTOpu 3asiBISIOTH PO BiACYyT-
HicTb KOH(JIIKTY iHTepeciB Ta BjaacHOi diHaHCOBOI 3alli-
KaBJICHOCTI IPU MiATOTOBII JaHOI CTATTi.
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Bone mineral density in non-ambulatory adolescents
with Duchenne muscular dystrophy living in Ukraine

Abstract. Background. The study focuses on bone mineral den-
sity (BMD) evaluation in non-ambulatory adolescents with Du-
chenne muscular dystrophy (DMD). DMD is a progressive muscle
destruction, which leads to complete mobility loss and death. The
pathogenic mechanisms of the disease, long-term use of glucocorti-
coids and progressive immobility cause the subsequent involvement
of bone tissue, leading to osteopenia and secondary osteoporosis
and, as a result, pathological fractures of various locations and,
therefore, require prevention, early diagnosis, and treatment. The
purpose was to assess bone mineral density and the frequency of os-
teoporosis in non-ambulatory patients with DMD. Materials and
methods. Thirteen male patients aged 11—18 years with DMD from
different regions of Ukraine were examined. Medical histories were
reviewed for glucocorticoid treatment (including daily dose), vita-
min D and calcium supplementation, the history of bone fractures
and their location. Anthropometric data were collected, including

height and body mass index assessment. All patients had a consulta-
tion with an endocrinologist. Bone tissue parameters were evaluated
at the level of the lumbar spine, entire skeleton, right proximal fe-
mur, right femoral neck by dual-energy X-ray absorptiometry us-
ing Hologic Discovery Wi scanner. Serum levels of ionized calcium,
25(0OH)D, and parathyroid hormone were also measured. Results.
Eleven (84.6 %) patients had low BMD; osteoporosis was diagnosed
in 38.5 % of them. 69.2 % were undergoing glucocorticoid therapy,
with an average daily dose of 24.50 + 5.38 mg. Additionally, most
patients (61.5 %) had low levels of 25(OH)D. Conclusions. The
high frequency of low bone mineral density among patients with
Duchenne muscular dystrophy highlights the necessity for regular
dual-energy X-ray absorptiometry and monitoring serum 25(OH)D
levels, particularly for those on glucocorticoid therapy.

Keywords: Duchenne muscular dystrophy; bone mineral densi-
ty; osteoporosis; non-ambulatory patients; vitamin D; adolescents
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Mapytuko tO.B., Mvak T.B., Oabxosckka I.B., AmutpuumH O.A., Xomuny O.B., losiua T.B.
HavioHanbHW meamydHni yHiBepcuteT imeHi O.O. boromMonbLst, M. KniB, YkpaiHa

Oco6AMBOCTI Pi3YHOro PO3BUTKY AiTe€N PAHHLOIO BiKY

MATepIB i3 NICASINOAOroBOKO Aenpecieto B YKPATHI

Pesiome. Axmyaavnicmeo. Iicasnonozoea denpecis (I1111) € ncuxocouianbhum paKxmopom, uo HeeamueHo 6NAUBAE
Ha pozeumok Hemoeaam. Mema: oyinumu ocobaueocmi pizuuno2o pozeumky oimeii ikom 00 6 MiCAYI8 3A1eHCHO 8i0
naserocmi ITITJ] y mamepi abo pusuky ii pozeumxy. Mamepiaiu ma memoou. [Iposedero kpoc-cekyitine 00cAionceH-
Hs 3a yuacmio 886 dimeii éikom 0—6 micauis. [lcuxoemoyiinuii cman mamepié susnauascs 3a EOunoyp3okoio wkaiow
I 30diiicneno nopisusavuuii ananiz macu mina (MT), doexcunu mina (AT), indexcy macu mina (IMT) i okpyucroc-
mi eonosu minc mpvoma epynamu dimeii (mamepi 3 I1IJ] — epyna 1, 3 pusuxom III1J — epyna 2, 6e3 oznak [111J] —
epyna 3). Pezyavmamu. Y xaonuukie epynu 1, nouunaiouu 3 nepuioeo micsayst dcummsi i 0ani 6KAIOMHO 3 N TMUM MICs-
yem socumms, MT 6yaa nuxcuoro (p < 0,01) nopigusano 3 xnonuukamu epynu 3. Y dieuamox nepuii 8ipoeioni giominnocmi
MT mixnc epynamu ghixcysanucs na opyeomy micayi scumms. IMT y xaonuukie epynu 1y nepuuii micayp cmanogus
13,5[12,8; 14,2] ke/m?, epynu 3 — 14,4 [13,5; 15,0] ke/m? (p < 0,05); y mpu micauyi — 15,6 [14,7; 16,3] ke/m? y epyni
1i16,8[15,9; 17,4] ke/m? y epyni 3 (p < 0,01). Y disuamok IMT y nepwuii micays cmanosus: epyna 1 — 13,2 [12,6;
13,9] ke/m?, epyna 3 — 14,0 [13,2; 14,8] ke/m? (p < 0,05); y mpemiit micauyp — 15,4 [14,5; 16,1] ke/m? i 16,5 [15,6;
17,2] ke/m? ionosiono (p < 0,01). o n’asmu micayie AT i okpyscricms 2oa06u mixc epynamu ve giopiznsaucs. Bucno-
eku. Y dimeii mamepie i3 I111/] éuseéaeno ipocione 6idcmaganns y QizuuHOMY PO36UMKY 3 OpY2020-Mpemvo20 Micauys
JACUMmMSI nepesaNcHo 3a paxyHok 3nudcenns MT @ionocHo 3pocmy, wio nocuaA8anocs 00 UWOCMoe0 Micsauys, 0co0AU80
y xaonuukie. YV dimeii mamepie epynu pusuxy I1I1J] cnocmepieanucs nodioni mendenuyii. Lle niokpecaioe éaxcausicmo
PAHHBOI NCUX0N02TUHOT NIOMPUMKU Mamepié ma HeoOXiOHicmb nodanbuux 00CAi0MHceHb.

KiouoBi cioBa: ¢isuunuii pozeumor; dimu pannvoeo 6iky; nicaanono2oea denpecis; aHmponomempuHni noKasmi-

Ku; maca mina; indekc macu mina

Bctyn

Y KOHTEKCTi pO3BUTKY IUTUHU 3POCTaHHSI pO3TJsiga-
€ThCS SIK HEOOOPOTHE Ta TOCTiliHE 30iIbIIEHHS (hi3UIHUX
napameTpiB TiJla, TOAI SIK PO3BUTOK O3HAYa€ IMOCTYMOBE
BIIOCKOHAJICHHSI TICUXOMOTOPHUX 3[i0HOCTe! i yHKIIiO-
HaJIbHUX MOXJIMBOCTEI opraHizmy. O0uaBa mpolecu 3ajie-
KaTh Bill TeHETUYHUX (PaKTOpPiB, (PaKTOPIiB XapuyBaHHS Ta
HaBKOJIMIITHLOTO cepenoBuina [1—4].

Tlepimit pik XUTTS AUTUHU BBAXKAETHCS KPUTUUHUM
eranoM ii (pi3MYHOro Ta ICUXOEMOLIMHOr0 PO3BUTKY. Y
el TepMiH AiTM MaloTh HOCTaTHbO BUCOKi TeMIU 30ib-
IIEHHSI MacO-POCTOBUX MOKA3HUKIB i HECTIPUSIT/IUBI hak-
TOPY 30BHIIIHBOTO CEPENOBUINA MOXYTh CIHPUYMHUTH
CYTTEBUII HEraTMBHUI BILIMB Ha PO3BUTOK AUTHUHU. Of-

HUM i3 TaKMX HECTIPUATIUBUX (HAKTOPIB € MiCANOJIOrOBa
nenpecist (ITIT1) marepi. Binomo, o IITJ1 Moxke maTu siK
KOPOTKOCTPOKOBI, TaK i TOBFOCTPOKOBI HACHIAKU ST -
TaHU [5, 6]. BomHoYac y HayKoBiii JiTepaTypi HasiBHi cy-
nepewinBi AaHi monao BrutuBy [1I1]] Ha aHTporomMeTpuyHi
IMOKA3HUKHU HEMOBJIIT |7, 8].

Binomo, o IITM matepi Ha 17 % mnigBuilye pu3MK
npobyieM i3 (Qi3sMYHMM 3I0pPOB’SIM, COLIAJILHOIO KOMIIe-
TEHTHICTIO, €eMOLIii1HOO 3piJIiCTIO, MOBHUM i KOTHITUBHUM
PO3BUTKOM, KOMYHIKaTUBHUMU HABUYKAMU TIPU BCTYII 10
LIKOJIM iTeit 5—6 pokiB. BcTaHOBIEHO 3HAYYILNIA 3B’ 130K
MaTepPUHCHKOI Ienpecii 3 collialbHUMU TpyaHOIIAMU, (i-
3UYHUM 3[0POB’SIM 1 OJIaronojayyusiM, a TakKoxX eMOLlili-
HoM 3piicTio nuTuHU [9]. HayKoBIi MigKpecaomTh, 110
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HU3bKMI (i3MYHUN PO3BUTOK MAaJCHBKUX MiTel Hamadi
BILIMBA€ Ha TOTOBHICTD /10 IIIKOJIU, TTIOBEIiHKY, COLliaTbHUMA
PO3BUTOK i aKaaeMiuHi JOCATHEHHS y cTapiiomy Biti [10].
[1poTe B yacTuHi HayKoBUX pociimkeHb [11—13] He Oyo
3HAWIEHO MiATBEepIKeHb cyTTeBoro BBy [T maTtepi
Ha (Gi3UYHUIN PO3BUTOK JIUTUHM.

Y nonysiii yKpaiHCbKMX MaTepiB i JiTeil 11e TUTaHHS
JOCJTI/KEHO BKpail Majio, Xoua BiiiCbKOBI 1TO1ii Ta maHaeMist
COVID-19 maoTh 3HaUYHUI BIUIMB HA TICUXOJIOTIYHUI CTaH
MaTepiB, 3HaYHO 301Ib1IyI0un Y HUX iMoBipHicTb TTI1/1.

Bin mouatky BiiicbKoBuX miii 2014 poKy, 0COOIMBO B yMO-
Bax MTOBHOMACIITAOHOI BiliiHM, 1110 TpuBa€ 3 2022 poKy, 0co-
OJIMBO TOCTPO MOCTA€E MUTAHHS MCUXOCOLIaIbHOI JOIIOMOIY
>KiHKaM ITiJI 4ac BariTHOCTI Ta B MiC/ISITIOJIOTOBMIA riepion [ 14].
Y HayKoBUMX NOCIIIKEHHSIX MPUAUISIETbCS TIeBHA yBara BU-
BUYEHHIO TICUXOJIOTIYHOTO IMCTPECY Y BATiTHUX XIHOK T yac
BiliHM B YKpaiHi [ 15, 16]. 3a pe3yibTraTaMut 00CTEKEHHST yKpa-
THCBKUX KiHOK OyJ10 BUsiBIIeHO, 1110 [1T1/] yacTo BUHUKaE mif
BIUIMBOM TaKMX YMHHMKIB, SIK TPYIHOIIIi 3 TPYJHUM BUTOJI0-
BYBaHHSIM, TAHIEMIUHMI JIOKIAyH i (hiHAaHCOBI MpoOIeMU
[17], omxak BrumB 1111 Ha cTaH 300pOB’sI Ta TapMOHITHMI
PO3BUTOK JIiTeil Y paHHBOMY Billi 3JIUIIAETHCS HEAOCTATHHO
BUBYEHHUM, 1110 TTOTPeOY€E yBaru KJIiHIIIMCTIB i HAyKOBLIiB.

MeTo10 AOCTIKEHHSI € OIiHKa (hi3MYHOrO PO3BUTKY
niTeil (IMOKa3HUKIB 3pOCTy, Bar'M, OKPY*KHOCTI TOJIOBU I iH-
JIEKCY MACH Tijla) BIKOM J0 6 MiCSIIiB 3a/Ie3KHO Bill HASIBHOCTI
MiCJISIIONIOrOBOI AeNpecii y MaTepi Ta pU3MKY i1 BAHUKHEHHS.

Marepiaam Ta meToamn

V nocaimxeHHi B3sii ydacTh 886 miTeit BikoM Bijg Hapo-
JDKEHHST 10 6 MicsiiB (Bchoro 466 xomuukiB i 420 miBya-
TOK) 3 pi3HMX perioHiB Ykpainu (XapKiBchKoi, JIoOHEIbKOI,
KipoBorpancekoi, ZKuromupcbkoi, KuiBcbkoi, JIbBiBCbKOL
obnacreii), HapomkeHux y rmepion 2023—2024 pp. Ycim mi-
TSIM TIPOBEIEHO aHTPOTIOMETPUYHI BUMIPIOBaHHSI: TOBXM-
Ha Tina (IT), maca Tina (MT), okpyxHicts ronosu (OI),
po3paxyHoK iHaekcy Macu Tina (IMT) 3 mogabiiio0 oLiH-
KOIO BiIIIOBIIHO A0 3arajJbHONPUIHATUX BcecBiTHbOIO
opranizaitielo oxopoHu 3a0poB’st (BOO3) cranmaptiB
(z-score) po3BUTKY Aiteii [18].

JJ1 OLIIHKM eMOLiifHOTO CTaHy MaTepiB HaMU OYJ10 BU-
kopuctaHo EquHOyp3bKy 1IKajy Mic/smoioroBoi aenpecii
(ELUTITIO), sixa pekoMeHa0BaHa bpuTaHCHKUM KOJeIKeM
ncuxiatpiB (Royal College of Psychiatrists) sik e(peKTUBHIIA
IHCTPYMEHT JUISl BUSIBJIEHHS TIC/ISIION0TOBOI Aerpecii [19].
Kpim Toro, HamioHanbHMiT iHCTUTYT OXOPOHM 3IOPOB’S
Ta BOOCKOHAJIEHHSI MEIUYHOI goroMoru BenukoGpuraHii
(NICE) Bxumtouae EIIIII 1o cBOiX KJIiHIYHMX HACTAHOB
100 1iarHOCTUKY i MEHEIKMEHTY IeTIPECUBHUX CTaHiB Y
JIOPOCJINX, 30KpeMa y TiepuHaTajibHuii repion [20].

Ha mincraBi kinbKocTi 0ajiB, OTpUMaHUX MaTepsiIMU
npu 3anoBHeHHi ELUTITI yepe3 2 TUKHI Mics MOJOTiB,
IITA OYyJIW pO3MOJAUIEHI HA TPU TPYNU 3aJIEKHO BiJl MICUXO-
eMolliifHoro craHy Mmatepi: rpyna 1 (n = 48; 25 xyomnuu-
KiB i 23 niBunHku) — aitu martepis i3 [T (> 13 GaniB 3a
ELLITIITT), rpyma 2 (n = 163; 94 xsrormamku i 69 niB4aTtox) —
IITA MaTepiB i3 MiOABUIIECHUM PU3UKOM PO3BUTKY AEIIpecii
a0o mposiBamMu TpuBOXKHOCTI (5—12 6GamiB 3a EILLIIILI),
rpyma 3 (n = 675; 347 xnomuukis i 328 giByatox) — mitn
marepiB 6e3 o3Hak nernpecii (0—4 6anu 3a ELLTITT). Kinb-

KiCTb JiTeil y rpymnax Oyjia JOCTaTHbOIO ISl BUPIILIEHHS T10-
CTaBJICHUX 3aBaHb Ha piBHi 3HauyocTi p < 0,001.

Kpumepii 3aayuenns oo docaidycenHs: NiTA Bia Hapo-
JOKEHHS 10 6 MICSIIiB, MaTepi SKUX MPOMAIILTA OMUTYBAaHHS
3a ELLIIII/I; 3roga matepi Ha NpoBeAeHHST AOCTiIKEHHS;
MOCTiliHE TIPOXMBAHHSI JTUTUHU 3 MaTip’10; MiaTBepIKe-
HUIi AiaTHO3 TC/STIONIOrOBOI AeTpecii y MaTepi Jiikapem-
IICUXiaTpPOM; IiTH, HapOIKeHi y TepMiHi Bim 37 mo 42 mo-
BHUX TUXKHIB recrarlii.

Kpumepii Hezanyuenns 0o docaioxcenns: OiTA y MaTepiB
i3 ICUXIYHUMMU 3aXBOPIOBAHHSIMU, BCTAHOBJIEHUMHU /10 Ba-
FiTHOCTI; AiTK BiKoM 6 MicCsIIiB i cTapiii, mepeayacHo Ha-
POKEHi IiTH, AiTH 3 BHYTPIIIHLOYTPOOHOIO iH(eKIIi€l0, 3
3aTPUMKOIO BHYTPIlLIHBOYTPOOHOTO PO3BUTKY, i3 BPOIXKE-
HMMU BaJlaMy PO3BUTKY, Bara npu HapomxkeHHi < 2500 r.

CratucTuyHy 0OpOOKY pe3ysibTaTiB BUKOHAHO 3a J0-
nomoroto nporpamu MedStat (JIsix 10.€., Iyp’anos B.TI%).
[NepeBipKy HOpMaILHOCTI PO3IOIiTY TTOKa3HUKIB 3iliCHE-
HO 3a gonomoroto kputepito I’Aroctino — [lipcona (mns
pPO3MOiTYy TaHUX MiX Ipyrnamu, BiIMiHHOTO Bill HOpMaJib-
HOTO). 3 METOIO OLIIHKY HAasIBHOCTI CTATUCTUYHO 3HAYYIIIUX
BiIMiHHOCTEM MixX rpyIaMu 3aCTOCOBAHO OMHO(MAKTOPHUI
nucrepciiinumii ananiz Kpackena — Yosuica. ¥V pasi otpu-
MaHHs 3HayeHHs p < 0,05 mpoBoauIncs MmapHi MHOXKUHHI
MOPiBHSIHHS 3a 1onoMOoroto Kputepito JlanHa. [ KoxkHo1
rapu Tpyr BU3HAYaI0Csd P-3HAYEHHS Ta OlliHIOBajacs Ha-
SIBHICTb CTAaTUCTUYHO 3HAYYILOI Pi3HULI, KPUTUIHUKA pi-
BeHb 3HauymocTi p < 0,05.

[1im yac mpoBeneHHsI CTAaTUCTUYHOTO aHali3y s MOo-
PIBHSIHHSI MiX TpyrnaMmu Oyiu BUKOPMCTaHi Herapame-
TPUYHI CTATUCTUYHI METOIW, OCKIJIBKM MPUITYILIEHHS TIPO
HOPMAaJIbHICTb PO3MOIITY HE BUKOHYBAJIOCS IIIOHATMEHIIIe
B OOHI# 3 BubOipok. [Tomanbimii IIOMiCSYHUI TIPUPICT aH-
TPOIIOMETPUYHHUX MOKA3HUKIB IiTeii Bil HAPOIKEHHS 10 6
MiCsI11iB 3aJIe3KHO BiJl eMOLIITHOTO CTaHy MaTepi HaBeIeHU It
y Taba. 1—8 y Burisiai meaianu (Me) Ta MixKKBapTUJILHOTO
intepBany (IQR I kBaptunb — 111 kBapTHIIB).

JlocmimKeHHsI BUKOHAHO 3TifHO 3 MiXHApPOIHUMU
MPUHLIMIAMU MPOBeAeHHs KaiHiyHuUX pochimkeHb GCP,
GLP, npoToko:1 3aTBepIxKeHO Ha 3acigaHHi BueHoi paau [H-
CTUTYTY TCISIUTIIIOMHOI ocBiTH ipu HattioHanbHOMY Me-
nuuHoMy yHiBepcuteTi iMeHi O.0O. boromosbiist (TTpoToKoJ
No 3 Big 14.11.2024 p.) 3 HasIBHICTIO TOBiIKM MPO OiOETUYHI
aCIEeKTHU JOCIiTHULIBKOI poooTu. [lepen mpoBeneHHSIM 0-
CHimKeHHsT OaTbKaMu/OMiKyHaMM JOCTIIKYBaHUX JiTeil
mianucano indopmosany 3roay (Ne 003-6/0 «IHdopmoBaHa
JIOOPOBLIbHA 3ro/a MallieHTa Ha IIPOBEASHHS iaTrHOCTUKM,
JIiKyBaHHsI Ta Ha IIPOBEJAEHHS orepallii Ta 3HeOOJIeHHSI i Ha
MPUCYTHICTh 200 y4acThb y4aCHUKIB OCBITHBOT'O MPOLIECY»),
3aTBEpIKeHY Haka3oM MiHicTepcTBa OXOPOHU 3I0POB’S
Ykpainu Bin 14 mortoro 2012 poky Ne 110, 3apeecTpoBaHUM
y MinicrepctBi roctuii Ykpainu 28 kBitHs 2012 poky 3a
Ne 661/20974 (y pemakuii Hakazy MiHicTepcTBa OXOPOHH
3mopoB’st Ykpainu Bif 9 rpymaHs 2020 poxy No 2837).

PesyAbTaTH

Amnaniz memianaux MT y XJIOmumKiB i AiBYaTOK BiKOM
Big HapomkeHHs 10 6 micsaiiB (Me [Q1; Q3]) mokasas 1o-
CTYyHOBE 3pOCTaHH 3 BikoM pi3Hulli B MT y Tpbox mociii-
JKyBaHUX rpynax (tadia. 11 2).
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Tabnuys 1. MNoka3uukmu MT (r) y xnonyumkie rpyn nopisHaHHs (Me [Q1; Q3])

lpyna po- Kinbkictb Mpw Hapo- o S o o o
cnipxenHs piTeit (n) oKeHH 1-n micaub | 2-n micaub | 3- micaub | 4-n micaAub | 5-U micAub
Fovna 1 o5 3300 [3150; | 4150 [4000; | 4900 [4550; | 5850 [5000; | 6275 [5500; | 6900 [6000;
Py 3480] 4400]**3 5550]**3 6100]**3 6700]**2**3 | 7450Q]**2 **3
Fovna 2 04 3460 [3170; | 4400 [4000; | 5300 [4950; | 6150 [5700; | 7000 [6400; | 7525 [6900;
Py 3730] 4900] 5900] 6850] 7700] 8350]
Fovna 3 347 3460 [3150; | 4500 [4100; | 5525 [5100; | 6400 [5800; | 7100 [6400; | 7700 [7100;
Py 3775] 4940] 6000] 6900] 7700] 8400]

Mpumitkn: 2 — BiAMIHHICTB Big rpynu 2 € CTaTUCTUYHO 3HAYYyLLOI0, ° — BigMIHHICTb Big rpynu 3 € cTaTUCTUYHO
3Ha4ywoio, *— p <0,05, **—p<0,01.

Tabnuys 2. MNoka3Hukmu MT (r) y gis4aTtok rpyn nopisHaHHs (Me [Q1; Q3])

Fpyna po- Kinbkictb Mpwu Hapo- 5 r 5 o U -
cRimKeHHs piTeit (n) OKeHHi 1- micaub | 2- micsub | 3- micaub | 4-1 micsub | 5-M micsaub
Fovna 1 o3 3350 [3020; | 4200 [4000; | 4900 [4750; | 5650 [5100; | 6300 [5800; | 6700 [6100;
Py 3530] 4400] 5130]*® 5950]**3 6680]*® 7400]*®
Fovna 2 69 3250 [3000; | 4100 [3900; | 5045 [4775; | 5800 [5475; | 6500 [6100; | 7200 [6850;
Py 3500] 4500] 5350] 6100] 6800] 7600]
Fovna 3 308 3347 [3040; | 4300 [4000; | 5200 [4850; | 6050 [5570; | 6690 [6200; | 7300 [6800;
Py 3597] 4700] 5600] 6400] 7200] 7880]

Mpumitkn:  — BigMiHHICTb Big rpynn 3 € cTatucTUYHO 3Hadvywo, * — p < 0,05, ** — p < 0,01.

AK y xi0m4uKiB, Tak i y aiByaTok MT mipu HapoIKeHHi
HE BiIpi3HsIacs CTAaTUCTUYHO 3HAYYIIO MK TPhOMa TOCTi-
JIKYBAaHUMM TpyTHaMU.

Y xnonuwukiB nepioi rpynu (Tada. 1), mounHawouu 3
TEPIIOTO MiCSIIST KUTTS i AaJIi BKIIIOYHO 3 IT’SITUM MiCsIIIeM
KuTTst, MT Oyna BiporiTHO HUXKYOI TIOPIBHSIHO 3 XJIOTI-
yukaMu TpeThol rpynu (p < 0,01). 3 4JOTUPHLOXMIiCSTIHOTO
Biky MT y xstomuukiB nepiuoi rpymu (6275 [5500; 6700] r)
OyJs1a 3HauYIIO HUXKYO0M0, HiXK apyroi (7000 [6400; 7700] r) i
Tpetboi (7100 [6400; 7700] 1), p < 0,01.

V niBuatok (Tabia. 2) mepiii CTaTUCTUYHO 3HAYYIII Bi-
POTimHI PO30iXKHOCTI 3’ IBUIMCS Ha 2-MY MiCS1Ii KUTTSI: [Ti-
BUaTKa Iepliuoi rpynu Maiau Hkdy MT mopiBHSIHO 3 Tpe-
ThotO TpyIIoo (p < 0,05). Hamani st TeHaeHIIist 30epiranacst
Ta nocumoBanacsi. Ha 4-my micsaui MT y nepiuiii rpymi
cra"osuiaa 6300 [5850; 6680] 1, 110 OyJ10 BipOriZHO MeH-
1e, HiXX y TpeTiii rpymi (6690 [6200; 7200] 1, p < 0,05). Ha
5-my wmicsii xutTts MT niBy4aToK repuioi rpyrnu cTaHOBUIA

MiCsILLi KUTTSI CepeaHs TOBXKMHA Tijla Y XJIOMYUKIiB MepIoi
rpynu craHoBuia 62,5 cM [61; 66], Tomi sIK TPEThOi Ipy-
m — 67 cM [65; 68].

Ha puc. 3 cxematMuHO HaBeACHO TOPIBHSIHHSI Me/Ti-
aHHOi TOBXUHU Tina (Me) xiomuukiB y Biui 1 i 5 micsiuis
cepesl TPhOX TOCHiIKYBaHUX TPYII.

Cepen niBuarok (Tabdj. 4) CTaTUCTUYHO 3HAUYILIMX BijI-
MiHHOCTEI MiX IpyImaMy Ha KOTHOMY €TaITi He BUSIBJICHO.
Lle Moxe cBiIUUTU TIPO BiITHOCHO MEHIIMA BILIUB MICUXO-
€MOIIITHOTO CTaHy MaTepi Ha JIiHiiiHe 3pOCTaHHS TiBYaTOK
y MePIi MiCsIIIi KUTTSI.

4K 3a3HaueHO y TabJ. 51 6, TPy HapOIXKEHHI CTaTUC-
TUYHO 3HAUYIIMX BiiMiHHOCTe! nmoka3dHukiB IMT mix mo-
CJIiIXKyBaHUMU IpyIiaMu He 0yJ10.

VY Biui 1, 21 3 micsaui IMT y xJIomuuKiB repiioi rpymnu
(Tabus. 5) OyB BipOTiIHO HUXKYMM TIOPiBHSIHO 3 TTOKa3HU-
kaMu TpeThoi rpymnu (p < 0,05), mpuyomy y TpUMicTYIHOMY

6700 [6100; 7400] T, 110 OyJ10 BipOTimHO
MeHIle, HiX y TpeTiit rpymi (7300 [6800;

7880] 1), p < 0,01).

Ha puc. 11 2 cxeMaTnuHO HaBeAEHO
MOPiBHSIHHS MediaHHOI Macu Tima (Me)
Ta BapiaTUBHOCTI Ioka3HukiB (Q1—Q3)
XJIOMYMKIB i AiBYATOK Yy Billi 5 MicsIliB
cepesl TPhOX AOCIIIKYBAaHUX TPYTI.

Ha Binminy Bim M T, moBxxuHa Tina mi-
Tell y Tiepiozi Bix HApOMKEeHHS 10 4 Mics-
LIiB XKUTTS HE BifIPi3HSIACS MixX rpyraMu

(Tabn. 314).

Hapani xjmomyuky mepinoi rpynu
(Tabu. 3) Ha 4-My Ta 5-My MiCSIISIX XKUTTS
MaJu BiporigHO Hyk4i moxkasHuku T

LT T = e e

—1

400
300

200

100

000

-

900
800 —
700 —

600 —

500

400
300

200

100

ITpgna 1

Tpgna 2

Tpgna 3

nopiBHsAHO 3 nmitemu apyroi (p < 0,05)
Ta Tpethoi rpyn (p < 0,01). Tak, Ha 5-my

PucyHok 1. [NopiBHSIHHS MegiaHHOI Macu Tina (r) Ta BapiatTUBHOCTI
nokasHukie (Q1-Q3) xnonyukiB y Bili 5 micsauis
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y rpynax mnopiBHsHHs. [lounHarouu 3

800 I
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MEPILIOTO MiCsLs XXKUTTS, y AiBUaTOK
MEepLIOl TPYMM CIOCTepirajucs HUXJi

1

500
400

3HaueHHs1 IMT mopiBHSIHO 3 TpeThOIO
rpynoo (p < 0,05). ¥V tpumMicsauHomMmy

300

Bili i BimMiHHOCTI mocwmmcs: IMT

200
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y TIepliiit rpyri OyB CTaTUCTUYHO HUXK-

YUM $SIK TOPIBHSHO 3 JIPYroi0 TPYIIOI0
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(p <0,05), rak i 3 TpeTroto (p < 0,01). ¥V

4 Micsui 30epiranacs BipoTimHa pi3HU-
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11 JIuiie 3 TpeTholo rpymnoio (p < 0,05),
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TUYHO 3HAUYyIIUX PO30iXKHOCTEH MixX

JKOIHOIO 3 TPYI BXe He criocTepiraio-
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cs. Taka qfuHaMiKa MOXe CBiTYUMTH PO
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000

Temriax hbi3MYHOrO0 PO3BUTKY, 11O TO-

Tpgna 1 Tpgna 2

IT'pgna 3

TpeOye MOAabIINX CIOCTEPEXEHD Y

PucyHok 2. lNMopiBHAHHS MeaiaHHOT Macu Tina (r) Ta BapiaTUBHOCTI
noka3HukiB (Q1-Q3) giB4aTok y BiLi 5 micauis

cTaplIoMy Billi ¥ aHaJi3y IMMOTEHIIHHNAX
YMHHUKIB.
OKpYXHICTh TOJIOBU IIPA HAPOIKEH-

Hi Ta HaJaJli MPOTSITOM TEePLINX 6 MiCS1IiB

5-4 MicsiLb

JKUATTSI HE JEMOHCTpYBajia CTaTUCTUYHO
3HAUYIIMX BiAMIHHOCTE!I MiX TpboMa
JOCJTIIKYBAHUMU TPYMaMU SIK Y XJIOMYH-

1- micaub

KiB, Tak i B fiByaTok (Ta6:1. 7 i 8). He3Ba-
JKAIOYM Ha TIeBHI KOJIMBaHHS MeTiaHHUX
3HAYEHb, XXOIHA 3 HUX HE TOCSTIIA PiBHS

0 5 10

OTlpyna 1®@ pyna 2 @ Npyna 3

15 20 25 30 35 40 45 50 55 60 65 70

craTUCTUYHOI 3Hauymtocti (p > 0,05),
IO CBIMYWTH TIPO BiJCYTHICTH BILJIUBY
TICUXOEMOIIIITHOTO CTaHy MaTtepi Ha 1ei
MOKa3HUK Y paHHBOMY Billi.

PucyHok 3. lNMopiBHSIHHS MeAiaHHOT AOBXWUHU Tina (CM) X/10M4YUKiB y Bili

1 micsaub Ta 5 MmicauiB.

Mpumitkun: 2 — BiAMIHHICTB Big rpynun 2 € cTaTUCTUYHO 3HAYYLLYOIO0, ° —
BigMIHHICTb Big rpynu 3 € cTaTUCTUYHO 3HaYyLwor, * — p < 0,05, ** —

p<0,01.

Billi — 3 BUcOKMM piBHeM 3HauymiocTi (p < 0,01). Y4 1a 5
MICSILB 1151 pI3HULI MiX MEPILIOIO i TPEThOIO IPyNamMu 3HU -
Kaja. 3 orjIsiay Ha MOKa3HUKHW 3pOCTY Y XJIOMYMKIB MEePIIol
rpynuy 4 i 5 Mics1iB 1ie Moxke OyTH 03HaKOI PiBHOMipHO-
ro BincraBaHHs K y [IT, Tak i B MT, a oT:)Ke — 30ibIIIEHHS
HeratuBHoro BruBy [TI1/] maTtepi Ha aHTporIOMeTpUYHI
JaHi XJIOMMYMKIB BiJl MEPIIOTO J0 IIOCTOTO MiCSIISl XXUTTS.
BoaHouac as ocTaTOYHOTO MiATBEPIKEHHS 11i€T TEHIEH-
11i1 HEOOXiIHi MOJAIbIII TOCTiIXKEHHS.

3rimHo 3 JaHUMMK TaOJI. 6, y diBYaTOK CIIOCTEpirajiu-
Cs1 CXOXIi MOPIiBHSIHO 3 XJIoMYMKaMu BimmiHHocTi IMT

OtTxe, pe3yabraTd OOCIiIKEHHS
CBimUaTh MPO HASBHICTb 3B’SI3KY MiX
MICUXOEMOLIITHUM CTaHOM Matepi Iicis
IIOJIOTIB i TeMIiaMu (hi3UYHOIO PO3BUTKY
IUTUHU Y OEpIli IIiCTh MICSIIB XXUTTS.
Haii6inpimii  BIUIMB — MPOCTEXYBaBCs
LI0/I0 MACH TiJIa i1 iHAEKCY MaCH Tijia, TOI SIK TOBXWHA Tijla
I OKPYXXHICTh TOJOBU 3aJIMIATIUCS MEHII YyTJIUBUMU J0
1IbOTO YMHHUKA.

O6roeopeHHs

V Haimomy A0CHiIKeHHI TTpoaHasli3oBaHO BILIMB TICHU-
XOEeMOIIIITHOTO cTaHy MaTepi, 30kpeMma cummTomiB ITITJI,
Ha (Qi3MIHUI PO3BUTOK MiT€ MPOTITOM IEPIIMX IIECTH
MicsuiB xkutTsa. OTpuMaHi pe3yabraTv CBig4aTh IIPO Ha-
SIBHICTb OMITHHUX BiIMiHHOCTEI y TeMIax pocTy i1 Habopy
Macu Tina cepen aiteit marepiB i3 I1I1Jl mopiBHSIHO 3 iH-

Ta6nunys 3. MNokazumnkn AT (cm) y xnonyukie rpyn nopisHaHHs (Me [Q1; Q3])

Mpyna po- Kinbkictb | NMpwu Hapo- e o o e o
cnippkeHHs piTeit (n) TOKeHHI 1-1 micaub | 2-¥ micAub | 3-1 micsaub 4-n micsiub 5-1 micsaub
Mpyna 1 25 s3[52:54] | V{014 | safsere0) | 61[5863] | 62150 eapa | Se Ll
Mpyna 2 94 53 [52;55] | 56 [54; 57] 59 [57; 60] | 62 [59,5; 63] 64 [62; 66] 66 [65; 67]
Mpyna 3 347 53 [51; 55] | 56 [54; 57,5] | 59 [57; 61] 62 [60; 64] 65 [63; 66] 67 [65; 68]

Mpumitkn: 2 — BiAMIHHICTB Big rpynu 2 € cTaTUCTUYHO 3HAYYyLLOI0, ° — BigMIHHICTb Big rpynu 3 € cTaTUCTUYHO

3Ha4ywol, *— p <0,05, **—p<0,01.
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mMu rpynamu. Huska nociimkens (Farias-Antanez et al.,
2018; Shriyan et al., 2023) Takox minTBepAXy€E MOTEHLIii-
Huii 3B’a30K [1I1/] 3 BircTaBaHHSIM Y pOCTi AiTeil MPOTSATOM
MepuIoro poKy XuTTs [21, 22].

V Halomy IOCTiIKeHHI Ha MOMEHT HapOJKEHHSI He
OyJ10 BUSIBJIEHO CTAaTUCTUYHO 3HAUYIIMX BiIMiHHOCTEN Yy
Maci Tisa, noBxuHi tiza, IMT a0 OKpy>XHOCTI FOJI0BM MiX
NIThbMU MaTepiB i3 MiCSIMOJIOrOBOIO AEINpPECi€lo, MaTepiB 3

Tabnuuys 4. Moka3sunku AT (cMm) y AiB4aTok rpyn nopisHaHHA (Me [Q1; Q3])

lpyna po- KinbkicTb Mpw Hapo- 5 G o o o
cRlKeHHs piTeit (n) OKEHH 1- micaub | 2-n micaub | 3- micaub | 4-A micaAub | 5-U micAub
Mpyna 1 23 53 [51; 54] 55 [54; 57] 58 [56; 59] 60 [59; 62] 63 [60; 64] | 65 [63; 66,5]
Mpyna 2 69 52 [52; 50] 55 [53; 56] 58 [56; 59] 60 [59; 62] 63 [62; 64] 65 [63; 66]
Mpyna 3 328 52 [52;51] | 55[53;56,5] | 58 [56; 59,5] | 60 [58; 62] 63 [61; 65] 65 [63; 67]
Ta6nuus 5. Mokasunku IMT (kr/m?) y xnon4ukie rpyn nopisHsaHHs (Me [Q1; Q3])
Fpyna po- KinbkicTb Mpw Hapo- e e A e e
cnippkeHHs piTeit (n) ToKeHH 1- micaub | 2- micaub | 3- micaub | 4-1 micaub | 5-1 micAub
Fovna 1 o5 11,9 [11,4; 13,7 [13,1; 14,6 [14,2; 15,4 [15,1; 16,4 [15,7; 16,3 [15,3;
Py 12,5] 14,1 15,7]* 16,3]* 17,1] 17,8]
12,2 [11,5; 14,1 [13,0; 15,4 [14,1; 16,4 [15,0; 17,2 [15,6; 17,0 [15,7;
fpyna 2 94 13,0] 15,5] 17,2] 17,9] 18,5] 18,7]
12,3 [11,6; 14,6 [13,6; 15,9 [14,8; 16,7 [15,6; 17,0 [16,0; 17,3 [16,3;
Fpyna 3 347 131] 15,5] 16,9] 17,9] 181] 18,7]
Mpumitkn: 2 — BigMiHHICTB Big rpynun 3 € cTatTuCTUYHO 3Hayywow, * — p < 0,05, ** —p<0,01.
Ta6nuuys 6. MNMokasumuku IMT (kr/m?) y giB4aTok rpyn nopisHsHHs (Me [Q1; Q3])
Mpyna po- KinbkicTb Mpw Hapo- e Mo e o o
cnlfpKeHHs piTeit (n) TOKEHH 1- micaub | 2-n micaub | 3- micaub | 4-U micaub | 5-U micAub
Fovna 1 23 12,0 [11,6; 13,5 [12,9; 14,7 [14,1; 15,6 [14,4; 16,1 [14,9; 16,5 [15,6;
Py 12,8] 14,6]* 15,5]*3 16,4]*2% **3 16,9]* 17,2]
12,0 [11,5; 13,9 [13,1; 15,5 [14,4; 16,1 [15,2; 16,4 [15,5; 17,1 [15,8;
Mpyna 2 69 12,6] 14,9] 16,3] 17,3] 17,5] 18,5]
12,1 [11,6; 14,3 [13,6; 15,6 [14,6; 16,4 [15,5; 16,8 [15,6; 17,1 [16,1;
fpyna 3 328 12,9] 151] 16,6] 17.6] 18,0] 18.6]

Mpumitkn: 2 — BigmMiHHICTB Big rpynun 2 € cTaTUCTUYHO 3HAYYLLYOIO, ° — BiAMIHHICTb Big rpynu 3 € cTaTUCTUYHO
3Hayywjor, *— p<0,05, **—p<0,01.

Ta6nunuys 7. lNMoka3umnku O (cm) y xnon4ukie rpyn nopisHaHHS (Me [Q1; Q3])

Mpyna po- KinbkicTb Mpw Hapo- e N e o o
cnippkeHHs piTeit (n) OKEHH 1- micaub | 2-n micaub | 3- micaAub | 4-U micaub | 5-U micsaub
. ) ) ) 40,5 [39; )
Mpyna 1 25 35[34; 36] | 36[35,5;37] | 38 [36,5;39] | 39[38; 41] 41,5] 41 [40; 43]
. . 38,5 [37; . . 42,5 [41,5;
Mpyna 2 94 35 [34; 36] 37 [36; 38] 39,5] 40 [39; 41] 41 [40; 42] 43.,5]
: ) 39 [37,5; ) ) .
lpyna 3 347 35 [34; 36] 37 [36; 38] 39,5] 40 [39; 41] 41 [40; 42] | 42[41; 43,5]
Ta6nunuys 8. Mokasuuku O (cm) y giB4aTok rpyn nopisHaHHSA (Me [Q1; Q3])
Fpyna po- KinbkicTb Mpw Hapo- = - = - -
cnippkeHHs piTeit (n) oKeHH 1- micaub | 2- micaub | 3- micaub | 4-1 micaub | 5-1 micaub
. ) . ) ) 41,5 [40,5;
Mpyna 1 23 35[34; 36] | 36[35;36,5] | 37 [37;38,5] | 39[38;40] | 40,5 [40; 42] 43]
Mpyna 2 69 35[34;36] | 36[35,5;37] | 37,5[37;38] | 39[38;40] | 40[39,5;41] | 42[41;43]
Mpyna 3 328 35 [34: 36] 36'57[%?’5; 38[37:39] | 39[38:40] | 40 [39; 41,5] | 41,5 [40: 43]
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PU3UKOM ii pO3BUTKY i MaTepiB 0e3 NenpeCUBHUX MPOSIBIB.
Hanani maca Tijla XJI0MYuMKiB i OiBYaTOK TPyHy MaTepiB
i3 TII1[1 BusgBMIACSd CTaTUCTUYHO HMXYOK MOYMHAIOUU
BX€ 3 IPYroro Micsils XKUTTSI, 3 MOCTYIOBUM TOTJIUOIEeH-
HSAM L€l pi3HULI A0 IT'SITUMICSIYHOTO BiKY, IIIO YaCTKO-
BO Y3TOJUKYEThCS 3 pesyabratamu mpociimkeHHs1 Q. He
Ta crniBaBT. (2023), sKi mokazaau HeraTUBHY KOPEJSILiIo
Mmix 6anamu EPDS i mpupoctom Baru (f =—-0,014) Ta 3poc-
Ty (B = —0,044) B miteit y Bini 1—3 Micsmis, ane Hamam y
CTapuIvMX BiKOBMX TpYyIax Takuii 3B’SI30K He CIOCTepiraB-
cs [8]. ¥ ubomy mociimkeHHi 0co0JIMBO BUpaKeHa pi3HU-
1151 MK TTOKa3HUKaMM Baru CIiocTepirajacs y XJIOMYHUKiB
matepiB 3 T1I1/1, 1110, Ha AYMKY aBTOpiB, BKa3y€e Ha BUIILY
YYTJIMBICTb YOJI0BIYOI CTATi 10 ICUXOEMOLIITHUX CTPECOPIiB
Marepi. OTpuMaHi TaHi MOXYTb PO3IISIIATUCS K MOKa3-
HUK TOTEHILIIITHOTO PU3UKY MEHIIIOTO HabOopy Baru y aiteit
marepiB 3 [1I1/] BianmoBigHO 10 KpuBUX 3pocTaHHs BOO3.

3a pesynsratamu pociimkeHHs: IMT OyB HUXUUM y
niteit matepiB 3 [T, oco6auBo y Biui 1—3 micsuis. st
XJIOITYMKIB 3HAUYIIi BiAMiHHOCTI (ikcyBamucs 10 Tpu-
MICSIYHOTIO BiKY, ICJISI YOTO Pi3HUIII 3TJIaIKyBajiacs, 110
MiIKPeCII0e€ HeOOXiMHICTh KOMILJIEKCHOI OIIHKU (hi3ud-
HOTO PO3BUTKY NUTUHU 3 3AJIYYEHHSIM OKPEMHUX MOKa3-
HUKIiB Macu Tila, moBxuHu Tina tTa IMT 3 orisiny Ha BiK.
Hnsa niByaTok e BimMiHHOCTI B IMT cmocTtepiranucs no
YOTUPUMICSIYHOIO BiKYy, 110 MiAKPECII0€ TUMYACOBUI Xa-
pakTep LMX 3MiH, OJHAaK Taka AMHaMiKa MOTpedye Mo-
JATBIIOTO CIIOCTepekeHHsI. BogHoYac y mpoCneKTUBHOMY
nochimkeHHi Pagani ta cniiBaBT. (2023), 110 OXOIUTIOBAIO
3HayHy KoropTy 3 2120 miteii, MpoaeMOHCTPOBAHO BILINUB
MAaTepUHCHKHUX JCTIPECUBHUX CUMIITOMIB Yepe3 5 Mics1IiB
miciisi mosioriB Ha IMT y xyionmuKKiB Ha OiTbII MTi3HIX eTanax
PO3BUTKY Y BiLi Big 6 10 15 pokiB. IMT 3MmeHIlyBaBcsS Ha
8—13 % 3ayexxHo BiJ BiKy, TOMIi SIK Cepejl JTiBUaTOK TaKWii
3B’S130K He OyB BCTaHOBJIeHMIA [23].

BinMiHHOCTI y HOBXUHI TijIa CIIOCTepiraaucs Julle y
XJIOMYMKIB: Ha 4—5-My Micslii XXKUTTs aith MaTepis 3 TTT1]1
MaJiu BipOTiIHO MEHIIi MOKa3HUKU TMOPIBHSIHO 3 iHIIMMU
rpynamMu. Y IiBYaTOK 3HAYYILIMX BiIMiHHOCTEN Yy HOBXU-
Hi TiJla MiXX TpyllaMu He CITOCTepirajaocs, 1o MOXe CBil-
YUTU MPO MEHIIY YYTJIMBICTh JIIHIHHOTO POCTY HiBYATOK
IO TICUXOEMOIIIHHOTO CTaHy Martepi. ICHYIOTh pe3ysibsraTh
{HIIIUX MOCTiIXEeHb, 30KpeMa KOTOPTHOTO IOCIiIKEHHS
Holm-Larsen Ta cniBaBt. (Tansanis), ne cumrromu TTITJT
y MaTepiB OyJiM ITOB’sI3aHi 31 3HIKEHUMU ITOKa3HUKAMMU JTi-
HITHOTO 3pOCTy B HiTeil BikoM 2—3 poku (pizHuid: —0,32;
95% I1: Bin —0,49 no —0,15), 110 BKa3ye Ha BaXJIUBIiCTh
MOIAJIBIIMX CIIOCTEPEXEHb 3a iThbMU [24].

BomHouac y 1esIKux JoCaimkeHHX [25, 26] He BUSBIEHO
iCTOTHOTO BIUIMBY JIEMPECUBHUX CUMITOMIB MaTtepi Ha i-
3UYHi MapaMeTpu IUTUHU Y Bili 1o 12 micsauis (Kheirabadi
et al., 2017; Ahmadi Gharaei et al., 2020). Lle moxe o3Ha-
yaTu, 110 BaXKJIMBY pOJIb BilirpaloTh JTONATKOBI (pakTopH,
SIK-OT MiATPUMKA 3 OOKY OTOYEHHSI, Pi3Hi YMOBU JOTJISITY,
JOCTYTI 10 JIiKapiB, XapyyBaHHSI i CITOCiO rogyBaHHS IUTUHMU.

Cring TakoX 3BaXkaTW Ha €THIYHI @ perioHajbHi Bim-
MiHHOCTI y 3poctanHi aitei (Kazemian et al., 2024) [1], a
TaKOX TaKi YMHHUKU, SIK CTaTb TUTUHU, TIOPSIAOK HApO-
JDKeHHS i Tiun BurogoByBaHHs (Alsaleem et al., 2024) [27],
SIKi MOXYTb BIJIMBAaTU Ha IMIOKA3HUKU (Pi3UIHOTO PO3BUTKY.

BonHouac y 3a3HaueHUX OOCTIIKEHHSIX HE 3BaXalud Ha
TMCUXOEMOLIIMHUI cTaH MaTepi, 110 IMiAKPECTI0E HeOOXi-
HIiCTbh MOAAIBIINX JOCTiIKEHb.

3arajioM OTpMMaHi pe3yJIbTaTH MiIKPeCTI0Th BaxKJI1-
BICTb MYJBTU(AKTOPHOTO TIAXOMY M0 OLIHKM (Pi3MYHOTO
pPO3BUTKY AiTeil paHHboro Biky. Cumnromu [T, oco-
OJIMBO y MOENHAHHI 3 iHIIUMU (aKTOpaMu PU3UKY, MO-
JKYyTh MaTW 3HAYYIIWI HETaTUBHUI BIUIMB HA TEMITU POC-
Ty nutuHuU. Lle moTpedye BMPOBaIKEHHSI CUCTEM PaHHBOI
NiaTHOCTUKHU, TICUXOJIOTIYHOI MiATPMMKM MaTepiB Ta IIpe-
BEHTUMBHUX MpPOrpaMm, CIPSIMOBAHUX Ha MOJIIILIEHHS SK
IICHUXO0E€MOLIIITHOTO CTaHy XKiHOK Y ITiC/ISIMOJIOTOBUI Mepio,
TaK i yMOB BUXOBAaHHSI HEMOBJISIT.

BucHoBKkM

Y nepuoMy miBpiuyi xuttd y nireir marepis 3 TTTTJ]
BUSIBJICHO BipOTiJHE BilcTaBaHHS y TemImax (hi3MYHOro
PO3BUTKY TOPIBHSIHO 3 TiTbMM, MaTepi IKUX Majyl PU3UK
[I1/] abo He Manu MOpYIlIeHb MCUXOEMOLIITHOTO CTaHYy.
BincTaBaHHSI TpOSIBIISLIOCS Y 3HUKEHHI Macu TiJjia, iHIeK-
Cy MacH TiJla Ta JOBXWHMU TijJla TOYMHAIOYHN 3 2—3-TO Mi-
CATIST KUTTSI, TIPOTPECyBaJio 10 6-ro MicsIisa 6e3 3aTPUMKHU
nprOaBKU OKPYKHOCTI TOJIOBU Ta OyJIO OiIbII BUpaxkKeHe Y
XJIOMTYMKIB.

V niteii martepiB 3 niaBuieHuM pusukom III1 cno-
cTepirajiucs TeHACHIIl 10 HIKYMX 3HaYeHb Macu Tila i
JIOBXKWHU TiJla TOPiBHSHO 3 KOHTPOJIBHOIO IPYIIOI0.

OTpuMaHi pe3yibraTi CBig4aTh PO BaXJIMBICTh MPOBE-
JIEHHS TTOJAJIBIINX AOCIIIKEHb i3 TPUBAJIUM CITIOCTEPEKEH-
HSM 32 (i3UYHUM PO3BUTKOM JIiTEl, a TAKOX MiIKPECITIO-
I0Tb HEOOXiJHICTb CBOEYACHOTO HAaJaHHSI TCUXOJIOTIYHOT
MATPUMKN MaTEPSIM Y TICISTIONOTOBOMY Tepioii.

Konduikr iHnTepeciB. ABropu 3asiBISIIOTH IIPO BiACYT-
HiCTh KOHMJIIKTY iHTepeciB Ta BjlacHOi ()iHaHCOBOI 3alli-
KaBJICHOCTI IIpM MiATOTOBLIi JaHOI CTATTi.

Buecok aBTopiB. Mapyuiko 10.B., Tuiiak T.B. — KoH-
Henuis i ausaitd pocnimkeHHs; OnbxoBcbka ILB., JImutpu-
muH O.A., Xomuu O.B., losina T.B. — 36ip i 06po6ka ma-
Tepiay, aHaJli3 JiTepaTypHUX JKepesl, HalTMCaHHS TEKCTY.
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Peculiarities of physical development of young children
of mothers with postpartum depression in Ukraine

Abstract. Background. Postpartum depression (PPD) is a psy-
chosocial factor that adversely affects infant development. The pur-
pose was to assess the features of physical development in children
aged up to 6 months depending on the presence or risk of PPD in
the mother. Materials and methods. A cross-sectional study was
conducted involving 886 infants aged 0—6 months. The psychoemo-
tional status of mothers was assessed using the Edinburgh Postnatal
Depression Scale. A comparative analysis was conducted of body
weight (BW), body length, body mass index (BMI), and head cir-
cumference among three groups of infants (group 1 — mothers with
PPD; group 2 — at risk of PPD; group 3 — without PPD symptoms).
Results. In boys from group 1, starting from the first month of life
through the fifth month, BW was significantly lower (p < 0.01) com-
pared to boys from group 3. Among girls, the first statistically signifi-
cant BW differences between groups appeared on the second month
of life. BMI in boys from group 1 during the first month was 13.5

[12.8; 14.2] kg/m? compared to 14.4 [13.5; 15.0] kg/m? in group 3
(p <0.05); at 3 months — 15.6 [14.7; 16.3] kg/m? in group 1 vs. 16.8
[15.9; 17.4] kg/m? in group 3 (p < 0.01). In girls, BMI at 1 month
was 13.2 [12.6; 13.9] kg/m? in group 1 and 14.0 [13.2; 14.8] kg/m? in
group 3 (p < 0.05); at 3 months — 15.4 [14.5; 16.1] kg/m? and 16.5
[15.6; 17.2] kg/m?, respectively (p < 0.01). By 5 months, no signifi-
cant differences between groups were found in body length or head
circumference. Conclusions. Infants of mothers with PPD showed
significant delays in physical development from 2—3 months of age,
primarily due to reduced BW relative to height, which worsened by
6 months, especially among boys. Similar trends were observed in
children of mothers at risk for PPD. These findings underscore the
importance of early psychological support for mothers and the need
for further research.

Keywords: physical development; infants; postpartum depres-
sion; anthropometric indicators; body weight; body mass index
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Carocap H.A., Bonocosedpb O.I1., Xaycrtosa O.O., Kpusoriycros C.[1.
HavioHanbHW meamydHni yHiBepcuteT imeHi O.O. boromMonbLst, M. KniB, YkpaiHa

OLUIHKQO TPUBOXXHOCTI Y Aite# 3 PYHKLIOHOAbHUMU
raCTPOIHTECTUHAABHUMU PO3ACACMMU,
LLLO CYNMPOBOAXYIOTbCS A6 AOMIHOABHUM GOAEM,
B YMOBOX BOEHHOIO CTOHY

Pestome. Axmyaavnicmo. Cyuacna nediampuuna npakmuka cmukaemoca 3i 3p0CManHAM 6Unaokie Komopoionoc-
mi PYHKYIOHANBHUX 2ACMPOIHMECMUHANBHUX MA MPUBOIICHUX po3aadie y dimell, 0c00AU60 Ha MAi MPUBAN02O CMpPeCy
nio uac 60€HH020 cmary. Biocymuicms cmanO0apmu308anux YKpaiHOMOBHUX [HCMPYMeHMi8 045 CKPUHiHey Oumsayoi
MPUBOICHOCII 3HAUHO YCKAAOHIOE CBOEUACHY 0iA2HOCMUKY MA HAOAHHSA KOMNAEKCHOI donomoeu. /lane docaioicenHs €
nepuum Kpokom 0o supiwenus yiei npobaemu 6 Yxpaini wiasaxom KpockyabmypHoi adanmauii ma KomnaeKcHoi ncuxo-
mempuyroi eariouszauii wxaru SCARED-C (Screen for Child Anxiety Related Emotional Disorders — Child Version),
wWo 00360/5€ 3anposaoumu epeKmueHuUil iHcmpymenm 045 GUABAEHHS MPUBONICHUX po3aadie y dimeil 3 hyHKUioHaNb-
HUMU 2acmpoinmecmunatbHumu pozradamu. Mema: susuerHs mpueodcHux poznadie y dimeil 3 PYHKUIOHANbHU-
MU 2aCMPOIHMECMUHANBHUMU PO31A0aMU, WO CYNPOBOONCYIOMbCA AO0OMIHANLHUM 00AeM, 8 YMOBAX B0EHHO20
CMAHY WASIXOM PO3POOKU, KPOCKYAbMYPHOI adanmauii, npoeedenHs OUiHKU NCUXOMEMPUHHUX 81acmuUsocmell
(6anidnocmi ma Haodiiinocmi) ma nodaavuloi anpobayii yKpaiHoMosHoi eepcii wKaau CKpuHiney mpueodCHUX
poszaadig y dimeii SCARED-C. Mamepiaau ma memoou. Y docaioxcenni e3sau ywacme 176 nayicumis sixom
8i0 6 do 17 pokie i3 (PYHKUIOHANLHUMU 2ACMPOIHMECMUHANLHUMU po3aadamu. Yci dimu npoiuinu KaiHiuHe 00-
CMedCceH s, U0 BKAUAN0 KOMNACKCHY OYIHKY CIMAHy 300p08°a 3 pemeabHuM 300poM aHaMHe3Yy, QI3UKANbHUM
00CmedICeHHAM Ma NPOBEOCHHIM CKPUHIHEY MPUBOICHUX PO31A0i6 3a 00NOMO20H) 8ANI0U308AHOI YKPATHOMOBHOI
eepcii wkaru SCARED-C. Pezyavmamu. Yxpainomosna eepcis wikaiu SCARED-C demoncmpye 3a008inbHi RCUX0-
mempuuni xapakmepucmuxu (o. Kponbaxa = 0,7; enympiunvokaacosuii koegiyicum kopenauyii = 0,973; p < 0,01), wo
niomeepocye ii HadiliHicmo 045 CKPUHIHEY MPUBOICHUX po3nadis. Jlimu 3 YyHKUIOHANbHUMU 2aCMPOIHMEeCMUHANbHU~
MU PO3AA0AMU, U0 CYNPOBOONCYIOMbCS AOOOMIHANLHUM OOAEM, MAAU 3HAYHO BUULT 3A2aNbHI NOKA3HUKU, 4 MAKOXC baau
cyOwKanu NamiyHoeo po3nady ma comamuunux cumnmomie mpueoeu (p < 0,01) nopieHsaHo 3 KOHMPOALHOK 2PYNOIO.
Bucoki 3nauenns 3aghikcoearno 0as cumMnmomis, noe a3anux i3 gicyeparsHumu npossamu (0inb y scueomi, Hyooma, cep-
yeoumms). Ipyna dimeii 3 cundpomom nodpazHeH02o KUUIeMHUKA 6i03HAUUAACS NIOBUUEHUMU NOKA3HUKAMU 2eHepani-
308aH020 MpugoducHo2o posrady (p < 0,01), wo éxazye Ha Heobxionicmb dugepenyiliosanoeo diazHocmuuHo2o nioxooy.
Ompumari dani o6rpynmosyrome doyinbHicms euxopucmanusa adanmoganoi SCARED-C y kainiuniii npakmuui oas
DAHHBO20 GUSABACHHS MPUBOICHUX PO31adie y dimeil 3 3a3HaueH00 hamonoeico. Bucnoexu. Pezyarsmamu docaioxncenus
niomeepdxcyroms eghexmusricmo adanmogaroi ykpainomosroi eepcii wikaru SCARED-C sk cmandapmu308anoeo iH-
cmpymenmy 04s CKpUHIiHeYy MPUBONCHUX P031adig y dimeil 3 hYHKUIOHANbHUMU 2ACHPOIHMECMUHANBHUMU PO31adami,
o 0036045€ onmumizyéamu OiaeHOCMUYHUL areopumm i 3abe3neuumu ougepenyiiioganuii nioxio 0o eedenHs nauicH-
mie i3 KoMopOIOHUMU CIMAHAMUL.

KirouoBi cioBa: the Screen for Child Anxiety Related Emotional Disorders; mpueoxcui pozradu; @ynkuionanohi
2acmpoinmecmutanvHi po3aaou; ab0ominarvHull 6inb; PYHKYIOHAAbHA OUCHeNCis; CUHOPOM NOOPA3HEH020 KUUEHHUK A,
dimu
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Bctyn

V neniaTpuuHiil momyJsiii TPMBOXHI PO3JIaaud € Haii-
MOIIMPEHIIIMMU cepell yCiX TMCUXiYHUX MaTOJOTiid, BU-
KJIMKalOUu MOPYIIEHHST PO3BUTKY Mi3HaBaJIbHUX (DYHKILIH,
3HMXKEHHSI IIKIJIBHOT YCMIITHOCTI Ta AeilluT colliaIbHUX
HaBU4OK [1, 2]. BimcyTHiCTh CBOEYACHOTO iX BMSIBICHHS
Ta aleKBaTHOTO TEePareBTUYHOTO BTPYYaHHS 3YMOBIIIOE
BUCOKUIA PU3UK TEPCUCTEHIIii MaTOJIOTiYHOTO CTaHy, op-
MYBaHHST KOMOPOITHMX IICUXOITAaTOJIOTIYHUX CUHIPOMIB Ta
3HAYHOI'O 3HIDKEHHS SIKOCTI XXKUTTS MamieHTiB [3]. 3 ommsi-
Iy Ha lie po3poOKa Ta BIMPOBAIKEHHS CTaHIapTU30BAHUX
NiaTHOCTUYHUX iHCTPYMEHTIB IS PAaHHLOIO BUSIBJICHHS
TPUBOXHUX PO3JIa[iB y HiTeli CTAHOBUTbH IPIOPUTETHUI
HampsIM CydacHOI KJiHiuHoi rcuxouorii [4, 5]. Ocobau-
BY yBary JOCTiTHUKU MPUAUISIOTh MATAaHHSIM Bajligu3aliil
CKPUHIHTOBUX METOMIB, 1O JJ03BOJSIOThH 3iliICHIOBATH
MacluTaOHi TOCTiIXKEHHS Ta pO3poOJISITU iHAUBIAyaTiZ0Ba-
Hi MporpaMu McUxoJI0TiYHoI goromoru [6, 7].

EmmnipuyHi gaHi cBimyaTh Mpo iCTOTHUIA BHECOK TCH-
XOEMOIIIHHUX YMHHUKIB, 30KpeMa TPUBOXHUX PO3JaliB,
y dbopmyBaHHS (PYHKIIIOHAJIBHUX TaCTPOIHTECTUHAIHLHMIX
posnazis (OI'IP) y nexiaTpuyHiii momynsiii, 0co6I1MBO 3a
HasBHOCTI peLIMINBYIOYOT0 abgomMiHaabHOTo 60110 [8—10].
s giTeid i3 TPUBOXKHUMU po3JIadaMy XapaKTepHa BUCOKa
4yacToTa CKapr Ha IUCKOMGOPT i OiIb y YepeBHi MOPOXK-
HUHI, 1110 MOXe OyTH TTOB’SI3aHO 3 MiIBUILEHOO Bicliepasib-
HOIO YYTJIMBICTIO Ta MOPYLIEHHSIM MOTOPUKM KUIIIEYHUKA
Ha T ctpecy [11—13]. BaxiuBy poJib y IbOMY MpOIIECi Bi-
Jlirpa€ IBOHAIPaBJIEHUI 3B’ 130K MiXK KUIITKOBUM MiKpOOi-
OMOM, HEPBOBOIO Ta IMyHHOIO CCTeMaMU (BiCh «TOJIOBHUIA
MO30K — KWIIeuHuK») [13, 14]. KommiekcHuit minxin 1o
JIIKyBaHHSI TaKMX TAIliEHTIB Ma€ BpPaxOBYBaTU HeE JIUIIeE
COMAaTUYHI CUMIITOMHU, a W TCUXOTeparieBTUYHY KOpPEeK-
Li0 TPUBOXHMX po3amiB [12, 15]. OcobimBoro 3Ha4eHHS
HaOyBa€ BMBYEHHS IaHOI IIPO0JIeMU B YMOBaX TPUBAJIOTO
CTpecy Ha TJIi BOEHHOTO CTaHy, SKUi € MOTY>XHUM TpUre-
POM SIK JUISI PO3BUTKY TPUMBOXHUX PO3JadiB, TakK i IS 3a-
roctpeHHst cummnromiB @I'TP [16—-21].

OfgHMM i3 HaAWOLIBII JOCHIIXKEHUX i IIMPOKO BUKO-
PUCTOBYBAaHUX iHCTPYMEHTIB IJII OLIIHKKW TPUBOTU Yy [i-
teii € mkanma SCARED (Screen for Child Anxiety Related
Emotional Disorders) [7, 22]. Bona po3po6ieHa 1151 BUSIB-
JIEHHSI Pi3HUX TUTIB TPUBOXKXHUX PO3JaliB, 30KpeMa TeHe-
paizoBaHOl TPUBOTH, COLiaJIbHOT TPUBOTM, CenapauiiiHol
TPUBOTH, MAHIYHUX aTaK Ta TPUBOTH, MOB’SI3aHOI 31 KO-
7n010. i mepeBaru — MpocToTa BUKOPUCTAHHS, IOCTYIHICTh
IJIS1 Pi3HUX BiKOBUX I'PYIT i MOXKJIMBICTh 3aCTOCYBaHHS SIK Y
KJIiHIYHIM, TaK i B JOCHiIHUILBKIN MpakTulli [22].

EdextuBHicTh Oynb-SIKOrO MiarHOCTUYHOTO iHCTPY-
MEHTa BU3HAYAETHbCS MOrO MCHUXOMETPUYHOIO OOIPYHTO-
BaHICTIO B KOHKPETHI KYyJIbTYpHiil Ta MOBHilA MOITYJISILIi1
[23]. B YkpaiHni 3apa3 BincyTHi craHaapTM30BaHi Ta Kpoc-
KYJIBTYPHO aanToBaHi METOJAMKH JUISI MACOBOTO CKPUHIiH-
Ty JUTSYOI TPUBOXHOCTI, 11O CYTTEBO OOMEXYE MOXKIIM-
BOCTi CBOEYACHOI JiarHOCTUKU Ta BTpyYaHHs. 3 OIJIsiny Ha
11e Hallle JOCJiKeHHS CIPSIMOBaHE Ha KOMIUIEKCHY TCH-
XOMETPUYHY BaJlifu3allil0 YKPaiHOMOBHOI Bepcil IIKaiu
SCARED-C (Screen for Child Anxiety Related Emotional
Disorders — Child Version), 30kpeMa OILIiIHKY KOHCTPYK-
THOI BaJliTHOCTi (BiAMOBIiIHICTH (PAKTOPHOI CTPYKTYypu

OpUTiHAJIbHIN Momesi), KpuTepiaJbHOI BaJdimHOCTI (KOH-
BEpreHTHi Ta OTUCKPUMiHAHTHI KOpeJslii 3 eTaJOHHUMU
1IKaJlaM1), BHYTPillIHbOI y3romxkeHocTi (o Kponbaxa) Ta
TECT-PeTeCTOBOI HAMIMHOCTI, YyTIMBOCTI Ta crieudiyHOC-
Ti (31aTHOCTI BiIPi3HATH KITiHIYHI BUMAIKX BiJl HOPMMU).

Pesynbratu 11bOTO AOCHIIKEHHSI MOXYTb 3HAYHO TO-
KpalluTh paHHIO [iarHOCTUKY TPUBOXHUX PO3JIAIiB Y
HemiaTpUIHIN MpaKTUIli, HaJalo9u JIiKapsIM CTaHIapTH30-
BaHMII iHCTPYMEHT [JII CKPUHIHTY Ta IU(epeHIIiTHOI dia-
THOCTMKHY 3 COMAaTMYHUMU IaTojorisiMu. OTpuMaHi gaHi
MOXYTb BUKOPMCTOBYBATHCS IS CTBOPEHHS aJrOPUTMIB
HarpaBJIeHHs OO0 CHELIaliCTiB Ta po3po0KM MpaKTUUYHUX
peKoMeHalliii Ha MepBUHHIK JaHLi goromoru. Baxiu-
BUM acIleKTOM € iHTerpalis [UX 3HaHb y CUCTEMY MicCJIsi-
JMUTUIOMHOT OCBITH JUJIsI TIiABUILIEHHS KBajiikallii JikapiB
Y BUSIBJICHHI Ta TIEPBUHHOMY CYIPOBO/Ii JiTell 3 TPUBOX-
HUMMU po3iagamu [24].

Merta: BUBYEHHS TPUBOXHUX po3iafiB y niteit 3 TP,
IO CYMPOBOMIXYIOThCSI abJOMiHATbHUM 0O0JIeM, B YMO-
BaX BOEHHOTO CTaHY ILJISIXOM PO3POOKU, KPOCKYJIBTYPHOI
ajanTarlii, MpPOBEIEHHS OLIHKU TICUXOMETPUYHUX BIACTU-
BOCTell (BaiMHOCTI Ta HaOilfHOCTIi) Ta MOAAJIBIIIO] arpoda-
111 yKpaiHOMOBHOI Bepcii IIKaJX CKPUHIHTY TPUBOXHUX
posnaniB y aiteit SCARED-C.

MarTtepiaAu Ta meToamn

IlIkana SCARED Bxitouae 41 MyHKT, sIKi OLIIHIOIOTh-
cs1 3a TpubasibHOIO 11Kasnoto Jlikepra (0 — «HiKoMM», 1 —
«iHOMi», 2 — «4acTo»). 3arajibHUI MOKA3HUK PO3PAXOBY-
€ThCS SIK cyma OalliB yCiX MYyHKTIB, a TAKOX OKpeMo 3a 5
cyOlIKajiamu, 10 BiJloOpaXkaroTh OCHOBHI TPUBOXHI PO3-
Jlany y niteid: (1) maHiYHUI po3ian Ta BUpaXKeHi comaTuy-
Hi CUMIITTOMM TpUBOTH, (2) TeHepali30BaHUM TPUBOXKHUL
po3snan, (3) po3man cemapaniiiHoi TpuBoru, (4) comiaabHa
¢006is, (5) mkinbHa ¢o0is. IHTepnpeTallis 3araJbHOTO I10-
Ka3HMKa IIKaJau: cyma 0ajiiB > 25 BKa3ye Ha MiABUIIECHUI
PM3UK TPUMBOXHOTO po3iany, > 30 0ajiB — KIJIiHIYHO 3HA-
YyIIMIA piBeHb TPUBOIH, 1110 CBiITUUTH MPO ii HASIBHICTb.

BiacyTHicTh cTaHAAPTU30BAHOTO YKPaiHOMOBHOTO Ba-
pianta mkaau SCARED-C st 1iarHOCTUKYA TPUBOKHUX
po3aaiiB y AiTe 3yMoBMJIA HEOOXiAHICTb 11 KPOCKYJb-
TypHOI aganraiii. Lle mocimKeHHsT T03BOJSIE PO3POOUTH
BaJliTHUI yKpaiHOMOBHMI BapiaHT iHCTpYMEHTa, 1110 BijI-
MOBiJla€ MiXXHAPOAHUM CTaHJAapTaM TICUXOJIOTIUHOI mia-
rHocTuku. Pobora mpoBommiiachk 3a oQilliifHOro JO3BOIIY
aBTOpa OPUTIHATBLHOT METOIUKY 3 TOTPUMAHHSIM CYy4aCHHMX
METOAOJOTIYHMX IMiAXO/iB A0 afanTallii JiarHOCTUYHUX iH-
CTPYMEHTIB |5, 25].

Ilepexnan Ta aganTauisg WIKaJIu BUKOHYBAJIUCH 3Tij-
HO 3 MiXKHAPOIHUMHU PEKOMEHAALIsIMU 3 KPOCKYJIBTYPHOI
ajanTauii MCUXOJOTIYHUX IHCTpyMeHTiB. Ha erami mepe-
KJaay OyJi0 3aTy4eHO JBOX HE3aJeXXHUX MepeKianadis, 1o
MpaloBaayd 3a MPUHIIMIIOM CJIiNOro Ta iHGOpMOBaHOTO
nepexiany. OTpuMaHi Bepcil Oy CMHTE30BaHi B €TMHUI
BapiaHT, SKUi 3rO0M TTiITaBCs POLEAYypPi 3BOPOTHOTO TTe-
pexnany (back-translation) 1Boma He3aneXHUMU HOCISIMU
aHrniicbkoi MoBu. Lle mo3BoMI0 320€3MeYnTH KOHILIETITY-
aJIbHY €KBiBaJICHTHICTh ITepeKJIaay OPUTiHAITY.

JI1s1 OIiHKM SIKOCTi amanTaliii 0yj0 cpopMOBaHO eKC-
IePTHY TPYILY, 10 CKJIAMY SIKO1 YBilILIN (haxiBIli 3 KIiHIYHOI
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TMICUXOJIOTii, JIHIBICTUKM Ta METOAOJIOTII NMCUXOJOTTUHUX
nocimkeHb. Ipyna rpoBesia peTeJbHUM aHalli3 yCiX eTalliB
ajganTalii, BKI0Yalouu OLiHKY CEMaHTUYHOI €KBiBaJeHT-
HOCTI, KyJBTYPHOI peJIeBAaHTHOCTI Ta BiKOBOi aJIeKBaTHOCTI
NyHKTiB mKanu. [lependiHaibHa Bepcisi onmuTyBaJbHUKA
miggaBanzacss KOrHITUBHOMY TECTYBaHHIO 3 ypaxyBaHHSIM
BIKOBUX OCOOJIMBOCTE! pecrnoHIeHTiB. SIKicHe po3yMiHHs
MYHKTIB MiITBEPIXYBaJIOCs Yepe3 CTPYKTypOBaHi iHTEpB’10
3 yYaCHUKaMM JOCIIKEHHS.

Ilics peTenbHOro BUKOHAHHS BCIiX €TaIliB KPOCKYJIb-
TypHOI amamnTalii OyJ0 MiArOTOBJIEHO OCTAaTOYHY YyKpa-
iHomoBHY Bepcito 1mkaau SCARED-C. Ortpumanuii
OINMUTYBAJIBHUK TMPOMIIOB €KCIEPTHY OLIIHKY Ta OTPpUMaB
CXBaJIeHHsI aBTOPiB OpUTiHAIbHOI METOIMKU, 1110 ITiATBEP-
JAJIO Oro MPUIATHICTD [JIs1 3aCTOCYBaHHS B YKPAIHCBHKIl
nonyJsiiii. DiHanbHAa Bepcis 1IKaIK BillOBiAa€ KPUTEPiIM
KOHIIENTYaJbHOI, CEMAaHTUYHOI Ta TEXHIYHOI €KBiBaJIEHT-
HOCTi OpUTiHaYy.

V pamkax BamigamiiiHOro AOCIIIKEHHS amaIrToBaHa
Bepcis mkaau 0ysa 3acTocoBaHa A0 TPbOX JOCTiTHUX IPYTI.
KonTponbHa rpyna ckiaganacs 3 KIiHIYHO 3IO0POBUX Ii-
Teit (n = 30), 1110 TO3BOJMIIO BCTAHOBUTH pedepeHTHi 1o~
ka3HukM. OCHOBHI AOCIiIHI TPyNM BKJIIOYAIN IMAlli€HTIB
i3 @®TTP — nmiteit 3 dyHKioHanbHOIO aucnencielo (DJI)
(n = 109) Ta cMHAPOMOM TMOAPA3HEHOTO KHIIEYHUKA
(CIIK) (n=67).

3anponoHOBaHUl AM3afiH AOCHIIXEHHS 3a0e3MeyrB
MOXJIMBICTh OJIHOUYACHOTO BUPILIEHHSI IBOX KIIIOUOBMX
3aBaaHb. [lo-mepiue, Bajigu3allis Kaad B KOHTPOJIbHIl
rpymi 103BOJIMJIA OLIHUTH 11 6a30Bi ICUXOMETPUYHI BJac-
tuBOCTi. [To-mpyre, 3acTocyBaHHS iHCTpyMEHTa B KIIiHIU-
HUX TpyIax Jajio 3MOTy MPOBECTH HOro anpobailito ceper
Mali€HTIB i3 TMCUXOCOMATUYHOIO TATOJIOTIEI0, 1110 OCO-
OJIMBO aKTyaJlbHO B YMOBaX BOEHHOT'O CTaHy, KOJIM YacToTa
TaKUX po3JadiB 3HAUHO 3pocTae. Takuii MmiaxXia Biammosizae
Cy4aCHUM BMMOTaM KJIiHiYHOI IICUXOJOTii, 1110 1a€ 3MOry
MpPOBECTU OaraToacreKTHUI aHali3 BaJliTHOCTI MOAM(iKO-
BaHOI METOIMKMU [35].

KpuTtepii BKII0OYEHHSI B OCHOBHI I'PYIU: BiK MaliEHTIB
6—17 pokiB, BcraHosneHuii giarno3 ®JI yu CIIK, mpo-
JKMBaHHSI B YMOBaX BOEHHOTO CTaHY, BiICYTHICTh OpraHiu-
HUX 3aXBOPIOBaHb OPTaHiB TPaBJIEHHS, CEPLIEBO-CYIMHHOT
CHCTeMU, OpTaHiB AMXaHHs, HUPOK TOIIO, iH(OpMOBaHa
3rofia 0aTbKiB/3aKOHHMX TIPEACTaBHUKIB Ta TUTUHU Ha
y4acTh y gociimkeHHi. Kputepii HEBKIIOUEHHS: BiK 10 6
POKiB, HagBHICTb OPraHiYHUX 3aXBOPIOBaHb OpPraHiB TpaB-
JICHHSI, CepLEBO-CYAMHHOI CUCTEMH, OpraHiB OUXaHHS,
HUPOK TOIIO, MO3UTUBHUU H. pylori-cTatyc, HasIBHICTb
CUMIITOMIB — «4E€PBOHUX IPAIOPIIiB»: OOTSLKEHUI ciMeii-
HUI aHaMHe3 3a OpraHiYHMM 3aXBOPIOBAHHSIM OpraHiB
TpaBJI€HHs, MOCTIHHUIA XapakTep Oouto, aucdaris, oau-
Hodarisi, yacte MOBTOpPHE OJIOBaHHSI, IITYHKOBO-KUIII-
KOBa KpOBOTeua, OyIb-sIKi HiUHi MPOSBU 3aXBOPIOBAHHSI,
apTpUT, NepUpeKTalIbHE 3aXBOPIOBAHHS, HEBMOTMBOBaHa
BTpaTa MacH Tija, TaTOJIOTiUHi JOMIIIKY Y KaJli, 3aTpUM-
Ka PO3BUTKY, BIIXWJIEHHS IIPU 00 €KTMBHOMY OOCTEXEH-
Hi, MiIBUIIEHHS TeMIIepaTypy Tijlia, aHeMis; BiICYTHiCTb
iH(pOpMOBaHOI 3roaM Ha y4acTh Y OOCIIMKEHHI OUTUHU
Ta/abo ii 0aThbKiB/3aKOHHMX IIpeacTaBHUKIB. Kpurepil
BUKJIFOUEHHS i3 JOCIiIKEHHS: BiIMOBa IMTUHU Ta/abo ii

0aTbKiB/3aKOHHUX IMPEACTABHUKIB BiJl MOAAIBILIOL Y4acTi B
JOCTimKeHHi [26].

[TpoTokou nocmiKeHHS OyB 3aTBEPIKEHU I KOMITETOM
3 6ioeTuky HamlioHaJIbHOro MEIMYHOIO YHIBEPCUTETY iMe-
Hi O.0. BoroMoJbIIsT 3 TOBHOIO BiIMOBIAHICTIO MiXKHAPOI-
HUM O0iOETUYHUM CTaHIapTaM. YCi y4aCHUKU JOCITiIKEeHHS
Ta/abo0 iX 0aTbKW/3aKOHHI MPEACTABHUKU MiAMUCAIU iH-
(opmoBaHy 3rofy micis AeTAIBHOTO MOSICHEHHS 1IiJIel Ta
MeToniB gociimkeHHs. KiliHiuHe 0OCTeXeHHS BKII0Yaso
KOMIUIEKCHY OLIiHKY CTaHy 300pPOB’sl 3 IeTaJbHUM 300pOM
aHaMHe3y, (i3UKaJIbHUM OOCTEeXEHHSIM, 3allOBHEHHSIM
CTaHAAPTU30BAaHOI KJIiHIYHOI KAPTKU, TPOBEACHHSIM CKPU-
HiHTy TPMBOXHUX PO3JIadiB 3a TOMOMOIOI0 BalilM30BaHOI
ykpaiHomoBHoOi Bepcii mkanu SCARED-C.

Jtst  cuctemaTusallili OTpMMaHUX pe3yJibTaTiB Oyna
CTBOpEHA crielliaizoBaHa 0a3a TaHUX y TTPOTPaMHOMY Ce-
penoBuii Microsoft Excel 2010 (Microsoft Corp., USA).
CTaTUCTUYHUI aHa/li3 TIPOBOAMBCSI 3 BUKOPUCTAHHSIM
crientianizoBaHux nporpamHux naketiB PSPP ta MedStat
Bepcii 5.2 i3 3acTOoCyBaHHSIM ITapaMETPUYHMX Ta Hemapa-
METPUIHMX MeTOmiB. HamiitHiCTh i BaligHICTh agalrToBaHOI
Bepcii SCARED-C ouiHoBanucs 3a I0IMoMoromw: koedi-
LIiEHTa BHYTPIlIHBOI y3romkeHocTi oo KpoHbaxa, meTomy
TeCT-PeTecT 3 iHTepBajaoM Yy 14 qHiB, BHYTPIlIHbOKIACOBO-
ro koediuieHTa kopessuii (BKK) mns ouinku crabinibHOC-
Ti BUMipIOBaHb.

Pe3yAbTaTH TO OGrOBOPEHHS

[Ticyis 3aBepIlieHHs eTany MepeKyaamy Ta KpOCKYIbTyp-
HOI anmanTailii /Ulsi BUBYEHHSI TICMXOMETPUYHUX BJIACTU-
Bocrell ykpaiHoMoBHoi Bepcii mkanu SCARED-C y no-
CITKeHHST Oyo 3aimydeHo 30 3M0poBUX IiTeit BikoM 6—17
POKiB 3 BUKOPUCTAaHHSIM METOIY TeCT-peTecTy 3 14-meH-
HUM iHTEPBaJIOM IJIsSI OLIIHKM CTaOiIbHOCTI ITOKA3HUKIB, a
TaKOX IIJIIXOM PO3paxyHKy KoediuieHta o Kponbaxa mist
BU3HAUCHHS BHYTPillIHbOI1 y3romkeHocTi i BKK — s Bin-
TBOPIOBAHOCTI pe3yabTaTiB. Pe3ynbraTy aHaizy momaHi B
Tabsn. 1.

OTxXe, MCUXOMETPUYHUII aHajli3 amanToBaHOI Bepcil
mkanu SCARED-C npoaeMOHCTpYBaB 3a10BiIbHI TOKa3-
HUKU HaaiitHocTi. KoedillieHT BHYTPIllIHbO1 y3rOmXKeHOCTi
o Kponbaxa cranoBuB (0,7 mpu MepBUMHHOMY TECTYBaHHi
ta 0,7 1iJ yac MOBTOPHOIO TeCTyBaHHS, IO CBITYUTh PO
MPUUHATHUI pPiBEeHb BHYTPIIIHBOI Y3TOMXKEHOCTI IIIKa-
mm. Ouinka BinTBoproBaHocTi 3a BKK BusiBuia Bucokwmit
piBeHb cTabinbHOCTI moka3HukiB — 0,973 (p < 0,01). Ilo-
PIBHSIJIBHUIA aHaJIi3 Pe3yJIbTaTiB TeCTY-peTeCTy 3 BUKOPHUC-
TaHHSAM T-Kputepito BikokcoHa He BUSIBUB CTaTUCTUYHO
3HAYYIIUX BiIMiHHOCTEeM MixX rpynamu (p = 0,695).

OTpuMaHi pe3ybTaTy MiATBEPIXKYIOTh alleKBaTHI TICH-
XOMETPUYHI XapaKTepUCTUKM afarTOBaHOI YKpaiHOMOBHOI1
Bepcii mkanu SCARED-C. Bucoki moka3HuKu HamiliHOC-
Ti Ta BiITBOPIOBAHOCTI JI03BOJISIIOTh PEKOMEHIyBaTH JaHUI
IHCTPYMEHT IJISI BUKOPUCTAHHS y KJIIHIYHIM TpakTuili 3
METOI0 CKPUHIHTY TPUBOXHUX PO3JIAIiB Y IUTSYiil TIOMy-
JUSIIT.

Hactynmumii eran mociimKeHHs IependadyaB KIiHIYHY
arnrpo6artito mkanmn SCARED-C y xBopux 3 @/ (n = 109)
ta CIIK (n = 67), a TakoX y [iTeii KOHTPOJIBHOI TPyIH
(n = 30). Tabu1. 2 MiCTUTD AeTaJbHUI aHATi3 KJIiHIKO-IeMO-
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rpadivyHMX XapaKTepUCTUK 0OCTEXKEHUX OCi0, BKIIOYAIOUU
BiKOBi IMOKA3HMKM Ta PO3IOJIiJ YYaCHUKIB 3a CTaTTIO, 1110
JTIO3BOJIUJIO TIPOBECTH MOPIBHSJIBHUI aHalli3 TOCTiIKyBa-
HUX KOTOPT.

JlaHi cBimuaTh MpoO BipOrigHO BUIIMI BiK MALli€HTIB i3
CIIK ropiBHSIHO 3 IiThbMU i3 KOHTposIbHOI Tpymiu (p < 0,05),
TOJIi SIK TeH/IEPHUI PO3IIOJIiJI HE MaB CYTTEBUX BiIMiHHOC-
Teit MixX yyacHuKamu (p = 0,437). Pesynbratu minkpecito-
I0Th BAXJIMBICTh BpaxXyBaHHSI BIKOBUX OCOOJMBOCTEN MPU
IiarHOCTUII (DYHKIIIOHATBHUX PO3/IAIiB y TiTEi.

[MopiBHsIbHMI aHaMi3 Toka3HUKIB mKaau SCARED-C
y miteii 3 @1, CIIK Ta 3mopoBux ocid HaBeneHO B TabJI. 3.

Hocnimxenns susiBuiio, mo aiti 3 ®J1 ta CIIK nge-
MOHCTPYIOTh 3HAYHO BMIII CepeaHi MOKAa3HUKM 3a IIKa-
JIOI0 MaHIiYHOTrO po3jamy Ta BUPAXEHUX COMATHYHUX
CHMIITOMIB TPUBOTH MOPIBHSAHO 3 KOHTPOJBHOIO IPYITOI0
(p < 0,01). OrpumaHi gaHi MiAKPECTIOITh BaXJIUBICTb
BpaxyBaHHS MaHIYHOI Ta COMAaTUIHOI CUMIITTOMATUKU TTIPH
MiarHOCTHIII Ta JIIKyBaHHI TPUBOXHUX PO3JadiB y OiTelt 3
OTIP.

Ta6nunuys 1. HagiiiHicTe Ta yaroaeHictb wkann SCARED-C

TecTt y piten Petect y piten
lMoka3Hukn KOHTPOJIbHOI rpynu, KOHTPOJIbHOI rpynu, p
n=30 n =30
3Ha4eHHs SCARED-C, M + SD 22,63 + 4,05 22,57 + 4,18 0,695
KoediuieHT o KpoHbaxa 0,7 0,7
BKK 0,973 < 0,01
Tabnuuys 2. Xapaktepuctuka gireii 3 OrIP, o cynpoBoaXyoTbCss a6a0MiHanbHUM 6o1em,
Ta 340pP0BUX OCiO rpynv KOHTPOJIO
®dDyHKLUiOHaNbHa CnHnpom
XapakTepucTuka p noapasHeHoro KoHTponbHa rpyna p
aucnerncis
KULLEeYHUKa
Bik (poku), Me [I; 1lI] 11 [9; 13] 14 [10; 16]* 11 [8; 14] < 0,05
Xnonymku, n 41 29 15
. 0,437
[LisyaTka, n 68 38 15

Mpumitka: * — NOpPiBHAHHSI 3 KOHTPOJILHOIO rPyrolo.

Ta6nunuys 3. Peaynbtatu 3a SCARED-C y agiteii 3 ®rIP, 1o cynpoBoaxyOTbCss a6a0MiHanbHUM 6osem,

Ta 3440POBUX OCi6

DyHKLOHaNbHA Aucnencis CuHpgpowm nopgpa3HeHoro | KoHTponbHa
3anutaHHsa wkanu SCARED KULLEeYHUKa rpyna
M = SD p M = SD p M = SD
1 2 3 4 5 6

1. Konm meHi cTpatLiHo, MeHi BaxKko 0,00 + 0,00 0,354 0,01 0,12 0,354 0,00 + 0,00
amxatu
2. Y MeHe BUHMKAE ronoBHUN 6inb, KOnn 0.06 + 0.23 <0.05* 0.06 = 0.24 <0.05" 020 + 0 41
A B LUKONIi (HaB4anbHOMy 3aknagi) e ’ TR ’ s
3. MeHi He nofo6aeTbes Gyt nopsa 3 0,38 + 0,49 0,116 0,28 + 0,45 0,116 0,50 = 0,51
Masno3HanomMmmmm nrogbmMm
4. MeHi cTae CTPaLLIHO, AKLLO A HOHYio 0,11 + 0,31 0,234 0,18 + 0,39 0,234 0,07 + 0,25
He BOoOMa
5. A xsuniolocs Mpo Te, 4 nofoGaioch 0,14 + 0,35 <0,01* | 042+0,53 > 0,05 0,47 + 0,51
IHLLWM niogsam
6. Konm meHi CTpallHo, 51 BRHYBalo, Wo | 4 455, g oo 0,354 0,01+ 0,12 0,354 0,00 + 0,00
MOXY 3HENPUTOMHITH
7. 1 4acTo HepeytoCs 0,83+ 0,38 0,171 0,85 = 0,40 0,171 0,97 + 0,18
8. 71 xonXy 33 Mamoi0 4N TATOM, KYRM 6 | () o5, () 43 0,098 0,21 + 0,41 0,098 0,07 £ 0,25
BOHM HE Niwnn
9. Jhionw KaxyTb MEHi, O A BUINARAI0 | 4 55 545 | <001* | 1424050 | <001 | 093025
HeCnoKiiHNUM (-0t0)/3HepBOBaHUM (-0t0) ’ ’ ’ ’ ’ ’ ’ ’
10. 51 HepBYIOCA NOPAA i3 Mano3Haio- 0,82 + 0,39 <0,01* | 060£049 | >005 0,43 + 0,50
MWUMW N0 ObMIA
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MpogoBxxeHHs Tabn. 3

1 2 3 4 5 6
11. Y MeHe BUHMKAE Ginb Y XNBOTI, KOMU | 94 . 005 | <001* | 084+037 | <001* | 013035
A B LWKONi (HaBYanibHOMY 3aKnagi)
12. Korm MeHi CTpaLLHo, MeHi 30a€TeCs, | 04 4 0 00 1,000 0,00 = 0,00 1,000 0,00 + 0,00
Lo 9 60XXeBonito
13. A 6otocs cnaTu Ha camoTi 0,17 = 0,37 0,660 0,16 + 0,37 0,660 0,23 + 0,43
14. 51 XBUMIOIOCA NPO Te, LI0G BYTH He 0,63 + 0,48 0064 | 0,78+042 | 0,064 0,57 + 0,50
rlpLIJVIM 3a IHWKnX giren
15. Konun meHi cTpalluHo, MeHi 30aeTbes,
L5 506 HABKONG HEODABYHE 0,05 + 0,21 0,512 0,07 + 0,26 0,512 0,07 + 0,25
16. MeHi cHATbCA KoLMapu npo Te, Lo
3 MOiMM 6aTbKamu TpannseTbCs LWoCh 0,98 + 0,23 0,186 0,93 + 0,26 0,186 0,90 + 0,31
noraHe
17. 9 xBuntotocs, KON MeHi 0BO-
ONTbCS UTK OO0 LLUKOAW (HaBYanbHOro 0,44 + 0,50 <0,01* 0,22 + 0,42 <0,01* 0,87 + 0,57
3aknagy)
18. Konu MeHi CTpalLIHo, Y MeHe npu- 138049 | <001* | 187034 | <001 | 093+025
CKOpeHo 6’eTbeCA cepue
19. ¥ meHe Oysae Take BIf4yTTa, HIGU A | 4 55 o5 5005 | 143050 | <001 | 087+035
BeChb (BCs) Tpemyy
20. Mei CHATLCA KOLUMAPM PO T8, O | 5 94, ( og 0,487 0,88 + 0,33 0,487 0,90 + 0,31
3l MHOK TpaniaeTbCA WOCh noraHe
21. 51 XBUniolocs NPo Te, WoG y MeHe 1,31+ 0,52 <0,01* | 1,60+052 | <0,01* 0,77 + 0,43
BCe ,q06pe BMnXoguio
ﬁﬁ'H'ifg”"' MEHI CTPALLIHO, 51 CNEHO 0,64 + 0,55 0,323 0,57 + 0,50 0,323 0,73 + 0,45
23. A gy>xe XBuoCA 1,28 + 0,45 <0,01* 1,57 + 0,50 <0,01* 0,73 +0,45
24. MeHi GyBae Ayxe CTPalHo 6e3 XON- | 4 s, 037 | <001* | 1634052 | <001* | 057050
HOI Ha Te NpUu4nHn
25. A Golocst 3aNULIATUCA BAOMA Ha 004+019 | <001* | 009029 | <005 | 023043
caMoTI
26. Meti CKTIaiHO POIMOBNATU 3 MaNO- | g7, () 34 <0,01* | 0,75+044 | <0,01* 0,37 + 0,49
3HaMoMmMMm nroabmMmun
27. Konn mei CTpaLLiHo, MeHi 3RaETLCA, | () o, ( oo 1,000 0,00 = 0,00 1,000 0,00 = 0,00
O A NOYMHAK 3aamxaTtuca
28. Jliopun KaxyTe MeHI, IO A HAAMIPHO | 4 65, ( 5 0,897 1,04 + 0,51 0,897 1,00 + 0,37
XBUNMKOKOCA
29. MeHi He Nof0GaETLCA GyTM AANEKO | (47, 038 | <001* | 0194040 | <001* | 0,83+0,38
Bl CBOEI CIM'|
30. 51 6010Cs, IO y MEHE MOXYTb GyTh 001+010 | <001* | 006+024 | <001* | 050z0,51
Hanagw Tpusoru (a6o naHiku)
31. 51 6otoca, L0 3 MOIMM BaTLiaMy 103+016 | <001* | 110031 | <001* | 087+035
MOXe TpannuTtnuca LWoCb noraHe
32. 51 CopomIIoCH Mano3HanoMyX 0,63 + 0,48 <0,01* | 058+050 | <0,01* 1,03 +0,32
nope
33. 51 HerokoioCk Npo T8, LLO MOXeE 1,11 £0,42 0,392 1,18+0,46 | 0,392 1,07 £ 0,37
TpannuTtnuca B Ma|/|6yTHbOMy
34. Komm mei cTpauuiHo, 5 Bifysato, 159+049 | <001* | 157+050 | <001* | 033+048
LL{O MeHe HyauUTb
35. 51 XBUNIOIOCA MPO Te, HACKIMLKM 0= | g4, 049 | <005 | 087+034 | >005 1,00 + 0,26
6pe s Bce pobto
36. Mei cTpaLLIHo XoATY 0 LUKOTK 0,00£0,00 | <001* | 0012012 | <001* | 0,10+0,31
(HaBuanbHoro 3aknagy)
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3akiH4yeHHs1 Tabs. 3

1 2

3 4 5 6

37. {1 nepexuBato 4epea Te, LLO BXe

Bin6ynocs 0,94 = 0,50

0,941 0,91 = 0,54 0,941 0,93 = 0,52

38. Konn MeHi cTpallHo, y MeHe 3a-

NamMopOYEHHS 0,00 = 0,00

0,124 0,03+0,17 0,124 0,00 = 0,00

39. 4 HepBytocs, Konu nepebysato 3
iHLWIMMW AiTbMY 260 JOPOCNNMU, | MEHI
OOBOAUTBLCA POBUTK LLOCh, NMOKW BOHU
OVBNSATLCSA HA MeHe (Hanpuknag: yitatu
Bronioc, roBOpuTH, rpaTu B rpy, 3anma-
TMCS CNOPTOM)

0,50 + 0,50

<0,01* 0,57 + 0,50 <0,01* 1,00 + 0,26

40. 41 HepBylOCA, KONK Ay Ha BEYipKY,
OVCKOTeKy abo B 6yab-AKe Mmicle, ae 6y-
OyTb NOAN, AKUX A He fiyXXe Jobpe 3Hato

0,77 £ 0,42

< 0,05* 0,82 + 0,39 <0,01* 0,53 + 0,51

41. 4 copom’aznmemn (-a) 1,00 + 0,00

> 0,05 0,58 + 0,50 <0,01* 0,93 £ 0,37

lMpumitka: * — NOpPiBHIHHS 3 KOHTPOJIbHOIO IPYoIo0.

Tabnuys 4. Peaynbtatn SCARED 3a cy6wkanamu y giteii 3 OriP, wo cynpoBoaxyoTbCcs a640MiHasibHUM
6osem, Ta 340POBUX OCiO

@ . . CuHApOM nogpa3HeHoro KoHTponbHa
YHKLiOHanbHa gucnencis

Cy6wkanu SCARED KuLieyHuka rpyna

M = SD P M = SD p M = SD

MakisHni po3nap Ta BAPaXeHi co- 7,06 + 1,56 <0,01* 8,69 + 1,70 <0,01* 4,93 £ 1,41
MaTWU4Hi CUMNTOMM TPUBOIU
[eHepanizoBaHWii TPMBOXHUIA po3nag 8,06 = 1,68 > 0,05 9,21 + 1,86 <0,01* 7,50 = 1,80
Poanap cenapadiinHoi Tpusoru 3,68 = 1,00 0,067 3,75+ 1,46 0,067 410x=1,12
CoujanbHa ¢o6is 497 +1,25 > 0,05 418 £1,35 > 0,05 4,80 + 1,69
LLkinbHa dhobist 1,43 + 0,61 > 0,05 1,16 + 0,81 > 0,05 1,30 = 0,88
3aranbHuin 6an 25,20 = 3,84 <0,01* 26,97 + 4,26 <0,01* 22,63 + 4,05

lMpumitka: * — NOPIiBHIHHS 3 KOHTPOJIbHOIO IPYoIo0.

HaiiBuii cepenti 3HaueHHs y xsopux 3 ®J] ta CIIK
CIOCTEPIraloThCsl WOA0 3anuTaHb 11 («Y MeHe BUHUKA€E
OiJTb Y KMBOTI, KOJIU s B IIKOJi (HaBYaJIbHOMY 3aKJiaji)»),
17 («S xBUI010CS, KOJIM MEHi JTOBOAUTBCS WTH JIO 1LIKOJIU
(HaBuajbHOrO 3akjiany)»), 18 («Koau meHi crpaiiHo, y
MEHe TIPUCKOPEeHO O’eThesl ceplie»), 23 («S myxke XBUIIO-
tocsi») i 34 («Konu MeHi cTpainiHo, s BimuyBato, 1110 MEHe
HYIUTb»).

Ominka 3a cyomkamamu SCARED 3acBigumia, 1o
y xBopux Ha OT'IP, a Takox 310pOBUX yJYAaCHUKIB MalOTh
Mmicue (Ta0. 4): MaHiYHUK po3/1aa Ta BUpaXKeHi COMaTUYHi
CUMITOMHU TpUBOTH (3armranHs 1, 6,9, 12, 15, 18, 19, 22,
24, 27, 30, 34, 38), reHepalli3oBaHUI TPUBOXHUMI PO3JaLd
(zanuranHns 5, 7, 14, 21, 23, 28, 33, 35, 37), po3nan cemna-
pauiitHoi TpuBoru (3anutanug 4, 8, 13, 16, 20, 25, 29, 31),
couianbHa (Hobist (3anurtanug 3, 10, 26, 32, 39, 40, 41) ta
mKinbHa Hobist (3anmurtanusg 2, 11, 17, 36).

AHaJli3 JaHUX BMSIBUB CTATMCTUYHO 3HAYYIi BiIMiH-
HOCTI MiX rpynaMM [iTeil 3a TOKa3HWKaMM TaHiYHOTO
po3Iaay Ta BUPAXXEHUX COMATUIHUX CUMITTOMIB TPUBOTH
(p < 0,01) ta 3arampHOro 6ama tpuBoxkHOCTI (p < 0,01).
Ipyma xBopux 3 CIIK Takox IpoaeMOHCTpyBaia HaiiBU-
11Ii TTOKa3HUKM CYOIIKaIu TeHepali30BaHOTO TPUBOXKHOTO
poznany (p < 0,01). ¥ rpyni nauienrtiB 3 ®J1 BigMiHHOCTI

oyau HesHauHUMHU (p > 0,05). OTpumaHi pe3yabTaTu BKa-
3yI0Th Ha HEOOXiAHICTh AudepeHIiioBaHOro MiaXomy 10
[iarHOCTMKM TPUBOXHUX PO3JaliB y LiTe# 3 GyHKLIOHAIb-
HUMM Ta cOMaTO(OPMHUMM MOPYIICHHSIMU 3 ypaxyBaH-
HSIM crielu@ivyHUX TpodisliB CUMIITOMIB.

BucHoBku

Pesynbratu gociimkeHHs cBim4aTh Mpo 3HAUYHY MOIIN-
PEHICTh TPUBOXHMX posianiB cepen xsopux 3 OI'IP, mo
CYIPOBOIKYIOTECS a0mOMiHaJIBHUM 00JeM, B YMOBax BO-
€HHOTO CTaHy, sIka MEePEeBUIIYE MOLIMPEHICTh 3a3HAYEHUX
posnamiB y aiteit KoHTpoJbHOI rpynu (p < 0,01). HaiiBuii
IMOKa3HUKU Te€Hepasli30BaHOIO TPUBOXHOIO po3iaay Oyau
3a3HayeHi B TPy Malli€HTIB 3 CUHAPOMOM ITOAPa3HEHOTo
KUILEYHUKA.

KpockynbsrypHa anmanTaiisi yKpaiHOMOBHOI Bepcii
mwraymm SCARED-C migTBepauia ii miarHOCTUYHY IIiH-
HICTbh, 1110 XapaKTepU3YETbCS aJeKBATHUMU ITTOKa3HU-
kamu BaminHocti (oo Kpon6axa = 0,7) Ta HamiitHOCTi
(BKK = 0,973). OrpumaHi naHi miaTBEepIXylOTh HE00-
XiIHICTh 3aCTOCYBaHHSI CTaHAAPTM30BaHUX CKPUHIHTO-
BUX IHCTPYMEHTIB y KIIHIUHIM IpakTUlli mexiatpa s
CBO€YACHOI imeHTU(IKaLlii TPUBOXHMUX PO3JaMiB y miTel
3 OT'IP. [piopuTeTHUM HAMPSIMOM MONAJIBIIUX TOCi-
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IKeHb € po3po0Ka iHTerpoOBaHUX MiXAMCUMILTIHAPHUX
KJIiHIYHUX POTOKOJIIB.

KonduikT inTepeciB. ABTopu 3asBISIIOTH PO BiICYT-
HiCTb KOH(QUIIKTY iHTEepeciB Ta BiacHOI (piHaHCOBOI 3alli-
KaBJICHOCTI ITPY MiATOTOBIIi JaHOI CTATTi.

Indopmania npo dinancyBanng. Podora € dparmen-
toM H/IP xadenpu neniatpii Ne 2 HaioHanbHOrO Meauy-
Horo yHiBepcuteTy iMeHi O.0. boromombis «/liarHocTrka
Ta JIIKyBaHHsI aJIepriYHUX 3aXBOPIOBaHb y HiTeil», HOMEpP
nepxaBHoi peectpauii 0120U100804.
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N.A. Sliusar, O.P. Volosovets, O.O. Khausfova, S.P. Kryvopustov

Bogomolets National Medical University, Kyiv, Ukraine

Assessment of anxiety in children with functional gastrointestinal disorders
accompanied by abdominal pain during martial law

Abstract. Background. Contemporary pediatric practice wit-
nesses an increasing prevalence of comorbid functional gastroin-
testinal disorders and anxiety disorders in children, particularly in
the context of prolonged stress during martial law. The lack of stan-
dardized Ukrainian-language tools for pediatric anxiety screening
significantly complicates timely diagnosis and comprehensive care
provision. This study represents the first step toward addressing this
challenge in Ukraine through cross-cultural adaptation and com-
prehensive psychometric validation of the SCARED-C (Screen for
Child Anxiety Related Emotional Disorders — Child Version). The
implementation of this validated instrument will enable effective
screening for anxiety disorders in children with functional gastroin-
testinal disorders. The purpose was to investigate anxiety disorders
in children with functional gastrointestinal disorders accompanied
by abdominal pain under martial law conditions through the de-
velopment, cross-cultural adaptation, assessment of psychomet-
ric properties (reliability and validity) of the Ukrainian-language
version of the SCARED-C screening tool, followed by its clinical
implementation. Materials and methods. The study included 176
patients aged 6 to 17 years with functional gastrointestinal disor-
ders. All of them underwent clinical evaluation comprising com-
prehensive health assessment with detailed history taking, physical
examination, and anxiety disorder screening using the validated
Ukrainian version of the SCARED-C. Results. The Ukrainian

adaptation of the SCARED-C exhibited robust psychometric cha-
racteristics (Cronbach’s oo = 0.7; intraclass correlation coefficient
= 0.973, p < 0.01), supporting its validity for anxiety screening.
Children with functional gastrointestinal disorders and abdominal
pain scored significantly higher on total anxiety measures, par-
ticularly on the panic disorder (p < 0.01) and somatic symptoms
(p < 0.01) subscales, compared to controls. Notably, symptoms
with visceral correlates (abdominal pain, nausea, and palpitations)
were prominently elevated. Of clinical relevance, patients with ir-
ritable bowel syndrome scored higher on generalized anxiety disor-
der metrics (p < 0.01), highlighting the importance of tailored diag-
nostic evaluation in this subgroup. The obtained data substantiate
the feasibility of using the adapted SCARED-C in clinical practice
for the early detection of anxiety disorders in children with the
specified pathology. Conclusions. The study results confirm the ef-
ficacy of the adapted Ukrainian version of the SCARED-C scale as
a standardized screening tool for anxiety disorders in children with
functional gastrointestinal disorders. This instrument enables opti-
mization of diagnostic algorithms and a differentiated approach to
managing patients with comorbid conditions.

Keywords: Screen for Child Anxiety Related Emotional Dis-
orders; anxiety disorders; functional gastrointestinal disorders;
abdominal pain; functional dyspepsia; irritable bowel syndrome;
children
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EdpeKTUBHICTb NEPCOHAAISOBAHOI NPOrPAMM AIKYBOHHS

OXXUPIHHS Y AiTeM i3 CYnyTHIMU NOPYLUEHHIMM
AiNiAHOro O6MiHY

Pesiome. Axmyaavnicmo. Oxcupinnsa 6 dimeii 3aauwacmocs 00Hi€0 3 NPOGIOHUX MEOUHHUX MA COUIANbHUX NPobAEM
XXI cmoaimms, cynpogooicyrouucy 6UCOKUM PU3UKOM PO3BUMKY OUcainioemii, iHCyaiHOpe3ucmeHmHocmi ma cepueso-
cyounHoi namonoeii y maiioymuvomy. Ilepconanizosarni myarbmuKomnonenmui nioxoou 0o AiKy8aHHs 0eMOHCMPYOmMb
suwy egheKkmueHicmos NOPIGHAHO 3 MPAOUYIHHUMU YHIBEPCANbHUMU CXeMamu, 0OHAK nOmpeOyoms OUiHKU egheKkmue-
Hocmi € ymosax npakmuuoi peanizauii. Mema: ouinumu KainiuHy eheKkmueHicmb nepcoHanizo8anoi npoepamu AiKy-
6amHs dimell 3 0ACUPIHHAM, U0 NOEOHYEMBCA 3 NOPYULEHHAMU NINIOHO20 0OMIHY, 8 YM08AX KOPOMKOMPUBAN020 IHMEH -
CUBHO20 CIMAUIOHAPHO20 BMPYUAHHS 3 NOOAALUUM QOMAWHIM cynposodom. Mamepiaau ma memoou. Y docioxncenns
eKaroueHo 25 nionimkie eéikom 12— 17 pokie 3 oxcupinnam I—I11 cmynens ma osnakamu ducainioemii. [lpomseom 14
OHig y cneyianizoeanomy ueHmpi nposoounacy iHOUBIdyanizo8ana npoepama, wo 6KA4ANA: PAUIOHANbHE XAPYYBAHHS,
@izuuny akmueHicms, 6asvheo- ma ¢hiziomepanito, ncuxono2iuHull cynpoesio, cansemenmauiro. I[looarvue cnocmepe-
JcenHs mpueano 6 micauie. BusHavaru anmponomempuyri noKasHuku, 0ioiMne0ancHi dawi, 1abopamopHi mapkepu
(ninidoepama, HOMA-IR, aenmun, 25(0OH)D, C-peaxmusnuii 6irok eucoxouymausuii (hs-CRP), momueauiiini ma
noeedinkosi sminu. Pezyavbmamu. Yoce na 14-it denv IMT 3uuzuecs 6 cepednvomy na 2,2 ke/m? (p < 0,001), wacm-
Ka xcupoeoi mxanunu — Ha 1,8 %, pieens nenmuny — na 35,8 % (p < 0,01), mpuenivepudie — na 23 % (p < 0,05),
amepoeennuil indexc smenuuecs 3 5,100 3, 1. Ilicas 6 micayie 78 % yuachukie 30epieaiu no3umusHy OUHamiKy: maca
mina —6,0 x 2,3 ke, IMT 25,8 ke/m?, nopmanizayis HOMA-IR ma ainidoepamu y 6invuiocmi eunaokie. Pigenv komn-
aaency — 84 %, wjo 6e3nocepednvo Kopeasas iz 3anyHeHHIM poouHu ma nepconanizayicio empyyans. Tlokaznuku
ehekmuenocmi nopiensHHi aoo suwyi 3a dani npoepamu Holbeek (lanis). Bucnosku. Inousidyanizoéana kopomxompu-
8a1a npoepama empyHaHHs 045 RIOAIMKIE 3 OMCUPIHHAM | ducainioemiero modice Oymu epeKmusHOH arbmepHamueo
MpaoUUitiHUM MPUBANUM NPOSPAMAM, OCOOAUBO 8 YMOBAX AKMUBHOI cimelinoi yuacmi. [liompumyroua mepanis édoma
€ KPUMUHHO 8aXCAUBO0I0 0151 00820MPUBAN020 30epedcelts egheKmy.

KmouoBi cioBa: dumsaue oxcupinus; oucninioemis; nepconanizoeana mepanis; MyabmuOucyuniinapuuii nioxio;
npogirakmuxa memaboaiuHo20 CuHOpomy

Bctyn

OXUpiHHA y [OiTei Ta MiAJTITKIB € ONHI€I0 3 HAWOLIbII
aKTyaJbHUX MEIMYHUX Ta COLIiaJIbHUX ITPOOJIEM CYy4aCHOCTI,
1110 Ma€ 3HAYHUI BIUIUB Ha SIKiCTb XUTTS, (DYHKIIIOHATbHUMA
CTaH OpraHi3my Ta MPOrHO3 3J0pOB’sl B 10pocioMy Billi [1,
2]. 3a manumu BOO3, y 2022 poui nmoHan 390 MiibiioHiB

niTet BikoM 5—19 pokiB Majiu Ha/UIUILIKOBY Macy Tijia abo
OXUPiHHS, i 15 Lrdpa mpoaoBxkye 3poctatu [3]. OcobauBoi
yBaru MoTpedyIoTh AiTU 3 OKUPIHHSIM, Y SIKMX BX€ Ha paH-
HBbOMY eTalli (hOPMYIOThCSI METAOOIiUHI ITOPYIIEHHSI, 30Kpe-
Ma AMCIIIIAEeMisl, iHCYJTIHOPE3UCTEHTHICTb, XPOHIUHE 3ara-
JieHHs1, aeinvt Bitaminy D, okcunatuBHwMii cTpec [4—6].
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Hucnininemiss y miTeid 3 OXMPIHHSIM BUSIBISETHCSI
HiABUIIEHHSIM PiBHS 3arajJbHOI0 XOJECTePUHY, TPUIIi-
LlepUIiB, JimonpoTreiHiB HU3bKoi miabHocTi (JITTHLL)
Ta 3HUXEHHSM PiBHS JIiMOMNPOTEiHIB BUCOKOI IIIJIbHOCTI
(JITIBILL). Taki 3MiHM acouilOOTbCSl 3 paHHIM Moyar-
KOM aTepoCKJepo3y, MiABUIIEHUM PU3UKOM CEpIIeBO-
CYIMHHUX 3aXBOPIOBaHb i MeTabOJIIYHOTO CUHAPOMY
[7—9]. BcranosneHo, 1o y 50—70 % niteit 3 0>KUpiHHSIM
BXX€ B IMTHUHCTBI HasiBHI MOPYIIEHHS JiliAHOTO IIpodi-
mo [10].

CyuacHi MixHapoaHi pekomenaanii (AAP, Endocrine
Society, European Society for Paediatric Endocrinology)
HaroJolIyl0Th Ha HEOOXiTHOCTI paHHBOTO KOMILIEK-
CHOI'O BTPYYaHHS, 1110 BKJIIOYA€E KOPEKILiIO XapuyBaHHS,
migBUIIeHHS ((Qi3MYHOI aKTUBHOCTI, TICMXOEMOIIiliHY
MiATPUMKY Ta, 3a MOTPeOU, HYyTPUTUBHY YU (HhapMaKoJo-
rivHy Kopexkitito [11, 12].

IIpoBinHi ornsimu cBimyaTh, 110 TEePCOHANi30BaAHUIA
Migxia, 3 ypaXyBaHHSM iHAMBIAYaTbHOTO METa00TiYHOTO
cTaTycy, TeHeTUYHUX ToaiMopdi3MiB, 0coOIUBOCTE TT0-
BEJIHKHU Ta COIiaJIbHOTO OTOYCHHS IUTUHHU, € HANOIIbIII
e(eKTUBHUM JIJISI TOCSITHEHHST TOBTOTPUBATUX PE3yJIbTa-
TiB [13—15]. Okpemy poJib Bimirpae MixXauCUUILTiHApHa
KoMmaHaa ¢axiBLiB (ImemiaTp, Ai€TOJOT, IICUXOJIOT, i3y~
HUI TepamneBT), sika 3abe3reuye Oe3leyHy Ta MOTUBallili-
Hy aTMocdepy 3miH [16].

HesBaxarouun Ha 3pocTauy KiJbKiCTh TOCTiIXEHb Y
cdhepi IUTIYOrO OXUPIHHS, MaHUX 11010 e(PeKTUBHOC-
Ti peaJbHUX KJIHIYHUX TIpOrpamM y CTPYKTYPOBaHOMY
MYJABTUAMCIUTUTIHApDHOMY ¢dopMaTi B yMOBax IIOJEH-
HOI TIpaKTUKHU BCe IIe HeaocTaTHho. Came TOMy METOI0
po6oTH OyJio y3araJbHUTU JOCBIJ BIPOBAIKEHHS TaKol
MepCOHAII30BaHOI MPOrpaMM JIIKyBaHHST OXKUPIHHS Y Ii-
Tell i3 CYIyTHIMHM IOPYLICHHSIMU JiMiZHOro oOMiHY Ha
0a3i KJIiHiKM, sIKa CIleliali3yeThbCsl Ha KOPeKIlii MeTabo-
JIIYHUX MOPYIIEHb.

MartepiaAn Ta meToAU

IIpoBeneHo MpocneKTUBHE KJIiHIYHE TOCTiIKeHHS 3a
Y4acTIO IiTel i3 HaAMipHOIO MAacoIo Tijla Ta OXUPIHHSIM,
SIKi TIPOXOJIMJIM JIiKyBaHHSI B «LleHTpi 3 mpodinakTuku
Ta JIIKyBaHHSI METa0OJiYHMX TOPYIIEeHb» MEAUYHOTO
ueHtpy «Edem Clinic» (M. JIbBiB) ynpomosxk 2023—2025
pokiB. OCHOBHOIO METOIO IOCIiIXEHHS OyJIO OUiHWUTHU
e(PeKTUBHICTh KOMIUIEKCHOI IIePCOHAJIi30BaHOI IIporpa-
MU BTpyYaHHS, OPiEHTOBAHOI Ha KOPEKIIil0 MacH Tija Ta
HOpMaJi3alio JilliTHOTO 0OMiHY.

V nocnimxeHHs: Oya10 BKIIOUYEHO 25 niTell BiKOM Bim
10 1o 16 pokiB (cepenniit Bik — 13,2 = 1,8 poky), saxi
BiAIOBigaJIM TAKMM KPUTEPisIM BKIIIOYEHHS: iHIEKC Macu
tina (IMT) Bumie 97-ro mepueHTWIs ISl BiKy Ta CTaTi
(Binnosigae oxupinHio [—III ctyneHs); nopyuieHHs Ji-
nigHoro npodiato (MiaBUILEHUI 3aTaJbHUI X0JIeCTEPUH
(3XC), tpurniuepuau (TT), ninonomnicaxapuam HU3bKOL
LIUIBHOCTI Ta/ab0 3HMXEHi JiinoroJjicaxapuad BUCOKOI
IIUIBHOCTI; BiICYTHICTh aKTMBHUX XPOHIYHUX 3aXBOPIO-
BaHb, SIKi MOTJIA O BIUIMHYTH Ha METaOOIiYHI ITOKa3HU-
KU; 3rojia 0aThKiB 200 3aKOHHUX MPEICTaBHUKIB.

Cepen yyacHUKiB 0yio 13 xaonuiB (52 %) i 12 giBuar
(48 %). Posmomin 3a cTyneHeM OXHUPiHHS: OXUPiHHS |

cryneHst — 8 giteit (32 %), oxupinns 11 ctynens — 10
niteit (40 %), oxupinus 111 cryrenss — 7 miteit (28 %).

Yci pity mpoinu 14-geHHy aMOyJIaTOpHY Tporpa-
MY 3 TTOJaJIBIIMM CITOCTEPEXKEHHIM MPOTSATOM 6 MiCSIIiB.
[Iporpama BKJItouaja nepcoHaji3oBaHy CXeMY XapuyyBaH-
HS 3 pO3paxXyHKOM KayiopiiiHocTi (medinut 15—20 % Bix
000BOI MOTPeOM), ananTOBaHy 32 TUTIOM OXUPIHHS, Cy-
MyTHIMK MeTabOJIIYHUMHM MOPYIIEHHSIMU Ta CMaKOBUMHM
BIOAOOAHHSIMU; 1030BaHy (Di3MUHY aKTUBHICTH — 60 XB
LIOAHS 3 TIOCTYMOBUM TIiJBUILIEHHSIM IHTEHCUBHOCTI
(aepoOHe HaBaHTaXXKeHHSI, KiHe3ioTepamis, ILJIaBaHHS,
OaJbHEOTepamnis 3ajJeXHO Bio OCOOJMBOCTEl AUTUHU.
OOOB’SI3KOBUM KOMIIOHEHTOM OyJia IICHXOeMOolliliHa
MiATPUMKA Y BUTJISIAL iHAUBIAyaIbHUX Ta TPYIMNOBUX MO-
TUBALIMHUX 3aHSTh i3 TICUXOJOTOM Ta HYTPUTHUBHA Mil-
TPUMKa 3 TIPU3HAYEHHSIM iHAWBiIyadbHO MiAiOpaHoil mi-
€TU, BKJIIOUYEHHSIM MiKpOEJEeMEHTIB Ta callJIeMEHTIiB 3a
pesyJbTaTaMu J1abopaTopHOi JIiarHOCTUKM (BiTamiH D,
oMmera-3, cdosieBa kuciaota, KoeH3uM Q10, IIMHK, MarHii
TOIIO).

JlocaimkeHHsT BKJII0OYAJI0 OLIIHKY HU3KM ITapaMeTpiB
IO TIOYATKY IIpoTrpaMu, uyepe3 14 qHiB Ta yepes 6 MicsLiB.
Busnavanuch aHTPOIIOMETPUYHI Ta TUJIECHI IMMOKA3HUKU:
IMT, Bincotok xupooi TkaHuHu (PBF), piBeHs Bicue-
pansHoro xupy (VFL), ¢a3za Kyra xiiTuHHOro Metabo-
nizmy (Phase Angle), m’si30Ba maca (SMM), owiHKa 1110-
JIEHHOT aKTUBHOCTI 3a nonomMoroio ActiGraph.

JlabopaTopHi TOKa3HUKM BKJIIOYAIW JIiIigorpamy:
3XC, Tpurniuepunu, JIMTHII, JITIBLL, ingekc atepo-
TFeHHOCTI, ITI0K030-iHCYIiHOBUIT TTpodinb: TI0K03a Ha-
tite, iHcynin, HOMA-IR. KpiMm Toro, mitssMm BusHavaiu
i mapkepu: JentuH, 25(0OH)D, C-peaktuBHMIA 0iJI0K
BucokouyTuBuit (hs-CRP), xanenporektun (y BuOip-
KOBUX BUmMankax). [omaTkoBo BU3HAYaIUCh MiKpoee-
MEHTU: LIMHK, C€JIeH, MarHiil, #oa Ta iHIIi B CUPOBATIi
KpoBi Ta 3a njanuMu OligoScan.

IncTpyMeHTanpHa nOiarHOCTHMKa BKJIlOYana Oioimme-
nancHuit ananiz (InBody 550), 10o6oBe MOHITOpYBaHHS
(diznunoi akTuBHOCTI (ActiGraph wGT3X-BT), Bu3Ha-
YEeHHS 0COOJMBOCTEN MCUXOEMOILIIHHOTO CTaHYy.

Cmamucmuyna 06po6xa. CtaTucTuaHy o6poOKy 1a-
HUX MTPOBOJIWIIN 3 BUKOpUCTaHHSM Tiporpamu SPSS 27.0.
KinbkicHi 3MiHHI onKCyBalIu K CepelHE T CTaHAapTHE
BimxuiaeHHs. s TMOpiBHSIHHSI MOKA3HUKIB IO 1 ITiCis
BTpYYaHHST 3aCTOCOBYBaJM MapHUil t-TecT abo Hemapa-
METpUYHUN KpuTepiit BinkokcoHa. PiBeHb cTaTuCcTUYHOI
3HAvYyIIocTi BecraHoBIoBaAu npu p < 0,05.

Pe3yAbTaTH TO OOrOBOPEHHS
[lepcoHanizoBaHe XapuyBaHHS BKJIIOYAJIO y cebe po3-
pOOKyY pallioHy KOXHOI IMTUHM Ha OCHOBI Pe3yJbTaTiB
GioimMIiegaHCHOTO aHaJli3y, 6i10XiMiYHOTO Ta BiTAMiHHO-Mi-
HepaJIbHOTO CTaTyCy, OMUTYBaJlbHMKA XapyOBUX 3BUYOK,
BUSIBJICHOI TiNepiHCyJliHeMil, TeNMTUHOPE3UCTEHTHOCTI a0
nediuuty MikpoHyTpi€eHTiB. OCHOBHI MPUHIIMIIM Xap4y-
BaHHSI OyIyBaJIMCs HA MIPUHIIUITI €eHEPTeTUIHOTO TediluTy
10—20 % Bim po3paxoBaHOi 10OOBOI MTOTPEON B KaJOPisiX.
binku 3a6e3neuyBanu 30—35 % Kanopaxy 3 TaKUX JKeped,
SIK IHAWYKA, SIS, prba, KUCIOMOJIOYHI MPOAYKTH, 6000~
Bi. Byrmesoau — BigmosinHo 35—40 %, nmepeBaXHO 3 TIPO-
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IYKTiB 3 HU3bKUM TJIiKEMiUHUM iHAEKCOM (0BOYi, rpeyka,
KiHoa, ¢pyktn). Ha xupu npumagano 25—30 % no6oBux
KaJopiii (oMBKOBa OJlisl, aBOKano, HaciHHs, puba). ITig
3a00pOHOI0 OYJIM MPOCTi IYKPU, COJOMAOII, COKM, CHEKU
3 TpaHCKHUpPaMU. Y MEHIO TMOCTYIIOBO BBOIUJIUCH CYIIEp-
dynu: cripyiHa, sronu, HaciHH via. [TimmiTku npuiiMmanmn
Ky 5 pa3iB Ha JeHb. Y Mpolieci roTyBaHHS repeBara Ha-
JaBajach TYIIKYBaHHIO, BAPiHHIO, IPUTOTYBAHHIO Ha T1apy.
Ile nmaBasio 3MOry 3HU3UTHU T[JIiKEMiYHEe HaBaHTAXKEHHS,
3MEHIIUTU CTUMYJISIIIIIO iHCYJIIHY, ITOJIIMIIUTA JIITiIHIK
npodisb i 3BHU3UTU CUCTEMHE 3aMaJleHHSI.

®izyyHa aKTUBHICTh BM3HAYajacs 3a pe3yjbTaTaMu
MoHiTopuHry (ActiGraph) i KopuryBanacs BiImoBiTHO 10
PiBHSI OXUPiHHSI, COMAaTUYHOIrO CTaHy, MoTuBalii. I1po-
rpamMa akTUBHOCTI TpUBaIicTIO 14 qHIB OyayBasiacst TaAKUM
yuHoM. Ilepwii 3 nni (amanraiiiiHi): jerka riMHacTUKa
(20—30 xB), sika BKJIOYaja IUXaJdbHi BIIPABU, PO3TSIKKY,
MpOTyJIsTHKU Ha cBixkoMy moBiTpi (30 xB). JIHi 4—7 (ak-
TUBAllis): X0nb0a Mo nepeciyeHiit MicueBocTi (45 xB), Oa-
ceitH (30 xB, 3 pa3u Ha TUKACHDb) 3 BKJIFOUEHHSIM BIIPaB 3
M’sT9eM, BOOHOI aepo0iKu, TaHIIOBAJIbHI BIIpaBu (2 pa3nu).
Oui 8—11 (inTeHcmdikallisg) BKIIOYAIM iHIMBimyaJabHi
TpeHYBaHHS Y 3aJli 3 TYMKaMM Ta JIESTKUMU OOTSIKEHHSIMH,
BIIpaBM Ha cTabindizaiiio M’sa3iB kopmycy. JHi 12—14 Bin-
MOBiaJIv 3a 3aKPiIllJIEHHSI pUTMY TPeHYBaHb.

Ycim aiTsam Oynia 1ocTymHa mporpama 3 eJieMeHTaMM Bifl-
HOBHOTO JIIKYBaHHSI, sIKa BKJItouasa: (izioreparnito (HU3b-
KOYAaCTOTHA €JIEKTPOCTUMYJISILIiSI M’SI3iB KMBOTA i CTErOH
JUTSL TIOJTITIIIEHHST M’ SI30BOTO TOHYCY Ta JIOKAJIbHOTO JIiMO-
JIi3y), MarHiToreparito (MpoTu3anaibHa Jlisl, TOJIIMIIeHHS
MiKpOUMPKYJIALLT), Jla3epoTepariio (3 METOK CTUMYJISIIT
KJIITUHHOTO MeTabosizmy). banbHeoTepamnisi Bkovyana B
ce0e coJbOBi BaHHM (MarHi€Bi, XJIOpUIHI) 3 METOIO cela-
TUBHOI il Ta MOJLIIIEHHS MiHEepaJIbHOTO OalaHCy, XKeM-
Yy>KHi BaHHU UISI MOJIMIIEHHS MepudepuyHoro KpoBo-
00iry, BogopocTeBi o0ropraHHs (CIipyJiHa, JaMiHapis) 3
METOI0 BUBEIEHHSI TOKCUHIB, aHTUOKCUAHTHOTO e(eKTy.
IMepionuuHicTh: 1—2 mpoleaypy HIOAHS, YepryBaHHS aK-
TUBHUX i MAaCMBHUX METOMIB, 3 ypaxyBaHHSIM ajanTalliii-
HUX MOXJIUBOCTEM TUTUHU.

[IcuxosoriyHa miATpUMKa MoJisirajia B iHAWBIAyaJIb-
HHUX CeCisX 3 TICUXOJIOrOM [UJIsi BUSIBJIGHHSI MOTMBAIlii,
XapuoBUX 3BUUYOK, OOPOTHOM 3 «EMOILIIMHUM TiepeinaH-
HsIM». 111 TesIKMX Talli€eHTiB 3aCTOCOBYBaJlacs TpyroBa
poboTa 3 eleMeHTaMU apT-Tepallii, poJIbOBi irpu Ha TeMy
«300poBuUil BUOip», poboTa 3 OaTbKaMu. [iTaM BumaBa-
JIUCH IIOJACHHUKYU XapuyBaHHsS i aKTUBHOCTI, SIKi JOMO-
Marajy BUPOOUTHU IMO3UTUBHY CAMOOILIIHKY.

HytputuBHa mniaTpumka (caruieMeHTallisg) IpU3Ha-
yajacs iHAMBIAyaJbHO Ha OCHOBi pe3yabTaTiB 0ioxi-
MiuHUX 00CTexXeHb Ta BUCHOBKIB OligoScan. 3a3Buuaii
BUKOPUCTOBYBAJIUCS TaKi HyTpieHTH, sk BitamiH D (3000—
4000 MO/no0y), omera-3 (EPA+DHA) 2,0 r/nens, me-
tuidonat 400 mxr/nens (nipu mytauissx MTHFR), koeH-
3um Q10 100—200 Mr/menn, marHito uutpat 400 Mr/neHb,
LUMHK, CejleH, Bitaminu B, B, npu BuzHayeHux nedium-
TaX, L-KapHiTUH i apriHiH — IJIs HOJUIIIIeHHS JIITOJi3y i
KpOBOOOITY.

YV vacTuHM niTeld 3 (YHKUIOHAIbHUMM poO3jagaMu
KT a6o miaBUIIeHUM KaJIbIIPOTEKTUHOM BUKOPHUCTO-

BYBaJMCs MPeOiOTUKM Ta MPOOIOTUKM 3 METOIO0 KOPEeKIlil
MiKpoOioTH.

Bke Mo KiHLS 2-TO THXKHS y OinbinocTi miteit (84 %)
criocTepiraaucsl paHHi MO3UTUBHI 3MiHU, a caMe: 3HU-
KeHHsI Macu Tijla B cepeaHboMmy Ha 2,2 = 0,7 xr (Bin
—1,5 no —4,0 K1), 3MEHILIEHHSI OKPYXXHOCTI TaJlii B ce-
penHboMy Ha 2,8 cM, MiABUIIEHHS] PiBHS eHeprii, mo-
JITIIIIEHHSI HACTPOIO, 3HUXKEHHS aneTuTy (O0COOJIMBO Y
BEUipHi TOAMHM), 3MEHIIEHHS IPOIBIB MITJIMBOCTI, 3a-
MMOPiB, IIKipHUX IIPOSIBIB.

IIpore y yactuHuM miteit (6 ocid, 24 %) BugBISIINCS
TPYAHOILI 3 aJarTali€lo A0 HOBOIO PEXMMY, sSKi IIpo-
SIBJISUIMCSL Y TIOMipHili ICHXOeMOIlliliHili HecTabilbHOC-
Ti y nmepiii 3—4 ngHi (CynmpoTuB 3MiHaM y XapuyyBaHHI),
M’30BUil Oiab y mepili OHI (Gi3UYHUX HaBaHTaXKEHb,
TUMYAcOBE TOTIpIIEHHSI CHY B MiTedl 3 MiABUILEHUM
piBHeM TpUBOXHOCTI. ¥ 3 nmiteit Ha ¢hOHi BUCOKOI JieT-
TUHOPE3UCTEHTHOCTI (piBEHb JENTUHY > 25 HI/MJ) Bil-
3Hayajiacsl TOBiJIbHA OUHaMiKa 3HWXXEHHS areTuTy Ta
CXUJIBHICTh 1O €ITi30MdiB «IIPUXOBAHOI'O» IIePEKyCy, IO
BUMaAarajo TJIAOIIOi IICUXO0JIOTIiYHOI pOOOTH 3 MOTHBALIi-
€10 Ta OaTbKaMU.

VYHacnigoK KOMIUIEKCHUX 3axO[iB IIPU 3aBepIIeHHI
CTallioHapHOI YaCTUHU IIporpamMu Ha 14-ii AeHb yci AiTu
JIOBOJIi YCHIIIHO BUKOHYBaJIM IIOAEHHY (Pi3MYHY aKTUB-
HiCTb 0€3 epeBTOMMU, TOTPUMYBAIUCI OCHOBHUX MPaBUI
XapyyBaHHsI, 3pO3YMIJIM CTPYKTYPY «300POBOI TapiIKu»,
KaJIOPiHOCTI Ta BIUIMBY MPOJYKTiB Ha CAaMOIOYYTTS,
MaJIi 3MEHLIEHHSI XXMPOBOI Macu B cepeHboMY Ha 1,8 %,
noJiinueHHs ¢as3u kyta (3a mokasHukamu InBody). Pi-
BEHb MOTHBAIlil OLIIHIOBAaBCS K CepeHill abo BUCOKUIA
y 88 %. Ha MOMEHT BUMTUCKHU AiTSIM Ta 6aThKaM OyJio Ha-
JaHO iHOWBiMyaNbHUI TIIAaH XapuyyBaHHS (amanToBaHWI
Mg ciMeMHUIN CTWIb KMTTs), peKoMeHaamii 3 ¢izuaHoi
aKTUBHOCTI (MiHiMyM 60 XB 1110HSI, BKJIIOUAIOYM aKTUBHI
IIPOTYJISIHKM, CEKIIil, JOMalllHi BIIpaBM), IMCUXOEMOLIiHI
BIIpaBM Ta IpaBuJja MOBEIiHKOBOI caMOperyJsiii, pe-
TEJILHO pO3MKcaHa cXema carljieMeHTallii 3 TPUBaIiCTIO
3 micsui. KoHTakT i3 KypaTtopoMm BigOyBaBcsl 3a TOTpeOuU
abo 3amaaHoBaHO (2 OHJIAH-BI3UTH, KOHCYJIbTALLI1).

Yepes 6 micsaiiB 21 nutuHa (84 %) 3anuimanacs Ha
MiATPUMYIOUili TIporpami 3a OTPUMaHUMM PEKOMEHIalli-
sIMU, 4 [iTell YaCTKOBO MOBEPHYJIUCH 0 HEPaIliOHAJIbHO-
ro CIIoco0y XUTTS (B OCHOBHOMY 4epe3 3MiHYy CiIMEMHUX
0o0cTaBUH a00 BiICYTHICTb IIOCTIITHOTO KOHTPOJIIO).

AHTpPONOMETPUYHI 3MiHU MOJISATANN Y 3HMKeHHI IMT
y cepenHbomMy 3 28,2 o 25,8 kxr/m? (p = 0,003), 3meH-
meHHi Mmacu Tina Ha 6,0 £ 2,3 kr (Big —3,5 10 —10,5 1),
smeHwIeHHi xuposoi macu (PBF) 3 39,5 mo 34,2 %
(p=10,01), monimueHHs ¢a3u Kyta 3 5,1 10 5,8, 1110 CBin-
YUJIO TIPO MOJIMIIEHHS KJIITUHHOTO MeTabo1i3My.

BinOynucs 3MiHu i B JiminHomy mnpodini: cepemHi
3HAYCHHSI 3arajlbHOTO XOJIECTePUHY 3HUBWINCS 3 6,3 10
5,4 mmonb/a (p = 0,008), piBeHb Tpuriiuepuais 3 2,1 1o
1,6 mmounn/n (p = 0,012); JITTHII 3 4,2 no 3,2 MMoJib/7
(p=0,01),JITIBIL 3 1,0 no 1,3 mmoun/n (p =0,041), ate-
poreHHoro iHmexcy 3 5,1 mo 3,1 (p = 0,007).

BinOynucs 3MiHM B iHCYIIHOPE3UCTEHTHOCTI: (paCTUHT -
iHCyIIiH 3MeHIuBcs 3 25,5 1o 16,0 MxOn/mi (p = 0,004),
HOMA-IR 36,2 10 3,4 (p=0,005). [T03uTUBHI 3MiHM Bi/-
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Oysucs 3 00Ky TOpMOHAIBHUX Ta BiTAMiHHUX OKAa3HUKIB:
cepelHiii piBeHbJIENTUHY 3MeHIIUBCA 3 18,7 10 12,0 Hr /M
(p = 0,014), 25(OH)D 36inbmuscs 3 26,0 go 41,0 Hr/mi
(p < 0,001). 3menmuBest mapkep 3anajieHHst hs-CRP 3
3,500 1,2 mr/n1 (p=0,017).

Byno mpoanaiizoBaHO KOpeJsIilo MiX ITOYaTKOBUM
piBHeM JienTuHY i1 AuHamikoro IMT. BusiBieHo ciabky
HeratTuBHy KopeJsauiio (r = —0,34), mo He gocsria cTa-
TUCTUYHOI 3HauymocTi (p = 0,08), ajge cBiTIUTH IIPO IO~
TeHLIMHWI BIJIMB JENITUHOPE3UCTEHTHOCTI Ha e(PEeKTUB-
HICTb BTpy4YaHHSI.

3arajom 78 % miTeit HOCSTIM 3HAYYIIOrO KIIHIYHOTO
noainumweHHss (IMT < 97-ro nepueHTUs, NOJIMILIEHHS
3 i Ginbllle MOKa3HUKIB). ¥ 64 % BiZHOBJIEHO HOpPMaJlb-
HU TinigHuii npodink, y 2 AiTei 3anuianacs cTilika ri-
nepjentuHeMis, y 3 — rpaHuuHi nokasHuku HOMA-IR
(4,0—4,5). YV 2 niteii 0yja0 BigMiueHO HU3bKUI KOMILIA-
€HC J10 caljIeMeHTiB (3a JaHUMU OaTbKiB).

Huxue HaBOAMMO BUIIA0K YCITIIITHOTO i HEYCTIilIHO-
ro JIiKyBaHHS Ta peabiiiTalii nmamieHTiB, SKi MM CIOCTE-
piranu y cBoOiif IpaKTHIIi.

1. Bummamox, 1o AeMOHCTPYE e(heKTUBHICTh IIepCoHa-
nizoBaHoro minxony. Ilamientka A., 13 pokiB. CrapToBa
curyauis: IMT — 29,4 kr/m? (oxupinus II crymeHs),
sgenTuH — 21,5 vr/mi, incynin — 27,2 mxOn/ma, HOMA-
IR — 6,5, nimigauit npodine: 3XC — 6,5, TT' — 2,3,
JINMHII — 4,4, JITIBIIL — 0,95 MMoJab/1; WIKipHI mpo-
sIBU — aKHe, cyXicTb. Cy0’€KTHUBHI cKapru — BTOMJIIO-
BaHiCTb, BeUipHE/HiUHE MepeinaHHs; MCUXOEeMOLiHHMI
cTaTyc — HecTiiika caMOOlliHKa, 3aHUKeHa MOTUBAllisl.

BrpyuanHs, siki Oyau npoBeneHi: iHauBigyalbHa MO-
TUBaliitHa poboTa 3 cuxosnorom (3 cecii), 4iTke 1O0TpU-
MaHHSI MEHIO (3 BKJIIOUECHHSIM YITIOOJIEHUX JTO3BOJCHUX
CcTpaB — 3ameueHe ¢ijie, aroau, cMy3i), moaeHHa Gizud-
Ha aKTUBHICTb (x0ab0a, OaceiiH, iiora), calIeMeHTH: Bi-
tamiH D 4000 MO, omera-3, martiii, MeTuidoar.

Yepes 6 micauis: IMT: 25,6 xkr/m?, PBF 3Hu3uBca 3
38,5 mo 33,2 %, ninmigzorpama MOBHICTIO HOpMaJji3oBa-
Ha, iHcyniH — 14,3, HOMA-IR — 3,0, nentun — 11,2.
JAuTHHI Boajiocs MOBHICTIO BiAIMOBUTHUCS Bill COJTOAKOTIO,
OyJa 3ajlyyeHa B CeKIlito 3 TaHLiB. BigMiuyeHo moJiimnieH-
HSI CaMOOIIIHKM, PEeryJspHMi COH, BiJICYTHICTb HOBUX
IIKipHUX BUCUTIAHb.

V oMy BUIIaIKy MaB Miclie BUCOKUI1 piBEeHb CiMeli-
HOI 3aJIy4eHOCTIi, IMATpUMKA 0AaThKiB, 9iTKE TOTPUMaH-
HS peKOMeHJallill, 10 CTaJli KIIOYOBUMU YMHHUKAMU
YCITiXYy.

2. Ilpo6onemuuii Bumamok. IlamieHt B., 14 pokiB.
CraproBa curyauig: IMT — 30,8 kr/m? (oxwupinus II1
cryneHs), gjentuH — 29,8, incynin — 31,5, HOMA-IR —
7,2. TlcuxoemouiitHuil npodinb: 3aMKHEHICTb, BiACYT-
HicTb MOTMBalLil, KOHDIIKTU B ciM’i. XapuoBa MoBeAiH-
Ka: TIOCTifiHi mepeKycH, KOMITYJIbCUBHE CIOXUBAHHS
COJIOJIKOTO.

3arjlaHoBaHa Mporpama peajii3zoBaHa MOBHICTIO, ajle
3 HU3bKUM 3JIyUeHHSIM Y TICUXOJIOTiUHY YacTUHY. Binwmi-
yajocsl HeCTiliKe BUKOHAHHS TUTaHy Xap4yyBaHHS (JacTi
CKapri Ha TOJION, BXHWBAaHHS XJ1i000YyJIOYHHX BHPOOIB
micist 20:00, mpuxoByBaHHSI cojiofgolniB). CarieMeHTH
3aCTOCOBYBAJIMCST HEPETYJISIPHO.

[Tpu BUnucLi BAaa0Cs TOCSITHYTH 3HMKEHHS MacH Tija
nuire 1,2 kr. BigMiyeHi yacTi 3puBU y TIOBEAIHLI, HA3bKA
MOTMBAIlisI, 3MiHM HacTpolo, BepeanuBicTb. [1pu BUnmcIi
Oy/IM HajaHi peKoMeHallii 11010 MPOJIOBXEHHS MCUXOTe-
pareBTUYHOIO CYMPOBOJY, IMTOCUJIEHHSI KOHTPOJIIO 3 OOKY
OaTbKa.

Yepes 6 micauiB: IMT — 30,2 (6e3 cyTrTeBoi AuHa-
Mmikn), HOMA-IR — 6.8, nentun — 27,0, JITTHII[ —
4,3 mmonb/n. TamieHT MpakKTUYHO MPUTTMHUB 301JIbIIIEHY
¢i3MYHy aKTUBHICTb, CIIOCTEPiraBcsI eMOLIMHII perpec.

YV npomy BUIanKy OyB HEAOCTaTHil piBeHb pPOAMHHOI
y4acTi, HU3bKMI KOMILJIAEHC, IICUXOJIOriYHa BTOMA, SIKi
cTanu 6ap’epamMu 10 3MiH. Takuii malieHT MoTpedye Tpu-
BaJOro MOTHMBALiHHOrO CYMmpoBOIY Ta OiJIbIIOr0 BKJIIO-
YEHHS POIMHMU Yy TepaleBTUYHUII TIpoliec.

Lli mpuknaau, Ha HaIly AYMKY, 1€MOHCTPYIOTb, 11O
YCITIIIHICTb JIKYBAaHHST AUTSYOTO OXKUPIHHS 3a7€KUTh HE
JIVIIE BiJil MEIUYHUX BTPYYaHb, a i BiJl iHAMBIAYyaTbHOTO
MiaX0Iy, CIMEMHOI IMHAMIKM, IICUXOJIOTIYHOI MiATPUMKH
Ta JJOBFOTPUBAJIOTO CYTIPOBOY, IO Bi/IMOBiNAa€E JaHUM JTi-
tepatypu [17, 18].

TakuM 9MHOM, y HAIIOMY IOCIIIXEHHi, CIIpsIMOBa-
HOMY Ha JIiKyBaHHSI IiIJIITKIB 3 OXUPIiHHIM i CYyMyTHIMU
JIIMITHUMU TTOPYIIEHHSIMU, OYyJI0 3aCTOCOBAHO IIepCOHa-
JIi30BaHy Iporpamy, 1o BKJoYaaa Moaudikalliro xapuy-
BaHHS, (Pi3MYHY aKTUMBHICTb, HYTPUTUBHY KOPEKILil0 Ta
TICUXOEMOLIHY MiATPUMKY. AHaji3 OTPpMMaHMX MaHUX
CBIIUUTH TIPO MYJBTUMOAATBbHUI €(pEeKT, KOJU TOJIiM-
IIeHHS MeTa0OJiYHUX MMOKA3HUKIB OYJI0 HACTIAKOM Je-
KiJIbKOX TapayieibHUX (haKTopiB, 110 30ira€Thbcs 3 TaHU-
MM iHIuMX gocuinHukis [11, 19, 20].

3menmmeHHst IMT y cepeaqnboMy Ha 2,4 Kr/m? cynpo-
BOJIKYBaJIOCS BipOTiTHMM 3HMKEHHSM PiBHIB iHCYIIiHY,
HOMA-IR, tpurniuepunis ta JIITHILI, mo, iimoBipHO,
OyJIO 3yMOBJICHO:

1) HopMmaJti3alielo 1000BO1 KaJopiltHOCTi (Y cepeaHbO-
My —20—30 % Bia momnepeaHbOrO XapuyBaHHS) 38 PaXyHOK
3HUXXEHHS CITOKMBAHHS MPOCTUX BYIJIEBO/iB, TPAHCXKU-
piB, MPOAYKTIB i3 BUCOKUM TJIiIKEMIYHUM iHIAEKCOM;

2) perysipHoto Gi3UYHOIO aKTUBHICTIO (IlIOHAMEH-
me 60 XBWIMH Ha 100Y), siKa aKTUBYBaJIa JTiMoJi3, MiaBu-
LIMJIa YYTJAUBICTh 10 iHCYIiHY;

3) 30iJIbIIIEHHSIM HAAXOMXKEeHHs BiTaMiHy D, sikuit mae
He JIMIle MpOoTU3anajbHUil, a 1 MOTEHIiiTHO MeTaboiv-
HU#t epekT (Yepe3 peryisililo afumnoreHe3y Ta iHCYJIiHO-
BOI YYTJIUBOCTI);

4) crabinizamieio CHy Ta 3HMXKEHHSIM €MOLIAHOro Ha-
BaHTaXK€HHsI B yMOBaxX CTPYKTypOBaHOI mporpamu (oco-
O0IMBO y AiTel 3 eMOLIMHNUM IepeifaHHsIM);

5) camieMeHTalli€el0 oMera-3, 110 BIUIMBAE Ha 3HU-
JKeHHSI Tpuraiuepuais, sentuHy i CRP [21-24].

OKpeMO BapToO BiI3HAYUTH TO3UTMBHY AWHAMIKY
nentuny (—6,7 ar/min) i hs-CRP (—2,3 mr/n), sKi po3-
[JISIAAIOThCSA  SIK MapKepu JIENTUHOPE3UCTEHTHOCTI Ta
XPOHIYHOTO 3anajeHHs] HU3bKOi iHTEHCUBHOCTI BiAIoO-
BinHO. Taki 3MiHM MOXYTb CBiIUUTU MPO OOOPOTHUIA
PO3BUTOK CTaHY CYOKJIIHIUHOTO 3aIlajieHHsI, BIaCTUBOTO
IJIST OXKUPiHHA y miteit [23].

OnHak y YaCTMHU OiTei CIIOCTepiraaocs JUIle He3Ha-
YHE 3HUXKEHHSI Macu TiJla UM HaBiTh 11 cTabinizailisg 6e3
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3MEHIIIeHHS, 1110, Y CBOIO 4Yepry, MOXxe IMOsSICHIOBATUCS
HU3bKOIO MOTMBALIi€l0, CJIA0KUM CiMEHHUM CYIIPOBO-
IIOM, PE3UCTEHTHICTIO A0 iHCYJiHY, IO TPUBAE IMOIPU
3HKeHHST IMT, MOXJIMBOIO T€HETUYHOIO CXUJIbHICTIO
a60 mopylueHHsIMU Mikpobiomy kumeyHuka. 1li Bumam-
KM TIKPECTIOTh BAXJIMBICTh TOBrOTPUBAJIOI iIHTEPBEH-
11ii, THy4YKOi MozeJi MiATPUMKM Ta 3aJydyeHHs CiM’i K
aKTMBHOTIO MapTHepa y MpoIeci.

BimmoBinno mo pexomenpamiii AAP (2023), NICE
(2022) ta Endocrine Society (2017), edpexTuBHa cTpaTe-
Tisl JIKyBaHHSI OXUPiHHS y OiTeii Mae€ OyTu GaraToKoM-
MOHEHTHOIO, BKJIIOUAIOUM: iHAMBiZyasi30BaHy Hi€TOTEe-
pariiio 3 ypaxyBaHHSIM KyJbTYPHUX, CIMEMHUX Ta BIKOBUX
0CO0JIMBOCTE!; MiABUILIEHHS PiBHS (i3MYHOT aKTUBHOCTI
Ta 3MEHILIEHHs Yacy Tepea eKpaHaMu; OCBiTHi iHTep-
BEHIIii, 110 OXOIUIIIOTh AUTUHY Ta il POAMHY; TCHUXO-
eMOLiiHY NiATPUMKY, BpaXOBYIOYM BUCOKUI PiBEHb TPU-
BOXXHOCTI, Jernpecii Ta HU3bKOi CAMOOLIIHKY cepell TiTei
3 OXXMpPIHHAM; (hapMaKoTepalliio (3a IMoKa3aHHIMM), Ha-
MPUKJIa OpJicTart, JipartyTua abo ceMarayTUa ISl TiTeit
i3 TSOKKAM OXHUPIiHHIM Ta KOMOPOIZHOCTSIMU; MEINKO-
COILliaIbHUM CYIIPOBilI, BKIIIOUAIOUM HYTPUIIiOIOTa, Iedi-
aTpa, ncuxoJjiora, diziorepamnenra [24, 25].

3rimHo 3 Cochrane Review (2026), iHTepBeHLIii, 110
TPUBAIOTH GiJIbIIE HiXK 6 MiCAIIiB, TOKA3yIOTh BUIIY e(heK-
TUBHICTb y 3MeHIIeHHi IMT, TpuriaiuepuaiB i moinmeH-
Hi HDL/LDL npodinto, oco6inBo 3a YMOBU TPYMOBUX
abo cimeiiHuUX hopmaTiB miaTpumMkm [21].

Y po6orti Brzezinski et al. (2020) nokazaHo, 1o y Ji-
Tell 3 OXMPIHHSIM piBeHb TPUIIILIEPUIIB Y CEpPeIHbOMY
Bummii Ha 54 %, a JITIBIL nukunit Ha 28 % TTOPiBHSHO
3i 3MOPOBUMMU OAHOJITKAMU. Y HaIIiil IpyIri MOYaTKOBI
MOKAa3HMKH JIITiIiB MOMiOHI, 10 MiATBEPIXYE perpe3eH-
TaTUBHICTb BUOipku [17].

V nocnimxenni Bondyra-Wisniewska et al. (2021) mic-
1 6-MicsTuHOT iHTepBeHLIT Big3HaYyeHO 3MeHIeHHss IMT
Ha 2,1 kr/m?, 3HmkenHs TT Ha 0,4 MMoJIb/J1 Ta HOpMAaJTi-
zauito HDL. Hami pesynbratu nopiBusinti: AIMT —2,4,
ATT —0,5, AHDL +0,3, 1o cBimuuTh 1npo epheKTUBHICTh
nporpamu [18].

[Mporpama Holbaxk (Danemark) Bkitouana IoHam
1000 nmiteit i neMmoHcTpyBana 3HuxeHHs1 IMT SDS > 0,5
y 63 % ydJacHUKIB 3a YMOBU CiMEWHOTO BKJIIOYEHHS Ta
nepcoHaizauii repamnii. ¥ Hautiit koropti IMT 3HUXXeHO
GibIN HixX Ha 2 KT/M?y 68 % miTeil, 110 € TOPiBHAHHUM
a00 KpaiuM IMOKa3HUKOM, 3 OIJISITy Ha MEHIIY BUOIpKY
Ta iHTeHCUBHiu# opmar BTpyuaHHs [19].

Hamii pesynbsraTtu Ta maHi jiTepaTypu CBigdaThb IpoO
peaicTuuyHy eMEeKTUBHICTb Mporpamu, 3a yMOBHU IIil-
TPUMKU MOTHBAIlii, pONIMHHOI yJyacTi Ta IepcoHasi3oBa-
Horo miaxony [9].

HesBaxxaloun Ha oTpMMaHi MO3UTHUBHI pe3yJIbTaTH,
Halle JOCHiIKeHHS Ma€ HU3KY OOMEXEeHb, sIKi HeoOXia-
HO BpaxoByBaTu Tpu iHTepriperanii nanux. [lo-mepiie,
BuOipka Oyyia BiTHOCHO HeBelauKol (n = 25), 1o 06-
MEXY€E CTAaTUCTUYHY MOTYXHICTh MOCJIiIXKEHHS Ta 3HU-
KY€ MOXJIMBICTh €KCTPAIIOJIAIIIl pe3yabTaTiB Ha IIUPIILY
OOMYJISANiIo AiTei 3 oxxupiHHgaMm. [lo-gpyre, BiICyTHICTH
KOHTPOJIbHOI TPYIM HE J03BOJISIE OQHO3HAYHO OLIIHUTU
e(EeKTUBHICTh I€PCOHANI30BaHOI MpPOrpaMu MOPiBHSI-

HO 3 iHIIMMM TiaxogaMu abo 3 BiICYTHICTIO BTpy4YaH-
Hs. KpiMm Toro, mepion iHTeHCHUBHOI (pa3u BTpy4YaHHS
CTaHOBUB Juile 14 AHIB, a MogaJblIUil 6-MicCIYHUIA
mnepiof CynpoBOAY He 3aBXIu IepeadayaB TOBHUI
KOHTpPOJIb 3a JOTPUMaHHSIM pPEKOMEH/alliil, 1110 CTBO-
pIOE TIOTEHLIHY BapiaOelbHICTh V JaHUX. 3 OIISIIY Ha
TMepcoHaNi30BaHU XapaKTep MpoTrpaMy KOXHa JUTUHA
oTpUMyBaJia IHAUBIAyaJIbHUN Migdip mietu, ¢iznvyHOI
aKTUBHOCTI, caljIeMeHTallii Ta IICUXOJIOTiYHOTO CY-
MPOBOY, 110 YCKJaIHIOE BU3HAYEHHSI BHECKY OKPEMUX
KOMIIOHEHTIB y 3arajJibHui e(exT.

Takoxx ciig 3a3HaYUTH, 1110 YaCTHUHA IMapaMeTpiB (Mo-
TUBallisI, CaMOOIIiHKa, JOTPUMaHHS PeXHMy) OlliHIOBa-
JIMCS 3a JOITOMOTO0 Cy0 €KTUBHHUX IIKaJl a00 CAMO3BITIB,
110 MOXe MPU3BOAUTH 110 TIEBHOTO PiBHS iH(popMaLiitHO-
ro BUKpUBJICHHS. BincyTHicTh cTpaTtudikariiii 3a craTTio,
MyoepTaTHUM CTAaTYyCOM Ta TeHETUYHUMU JIeTepMiHAHTa-
MU TaKOX 0OMeXYy€ TTMOMHY aHai3y iHIUBilyaIbHUX Ba-
piaHTIiB BiZIMOBI/i Ha Tepartito. Y moaaibIiIux JOCTiIKeH-
HSIX TOLIUIbHUM OyJie po3IIMpEeHHS BUOIpKU, BKIIIOUEHHS
KOHTPOJIbHOI TpYyMu, HOBIIWNA TIEPioJ CIOCTEPEXEHHS
(12—18 MicauiB), a TaKoX 3aCTOCYBaHHS UM(PPOBUX iH-
CTPYMEHTIB /ISl MOHITOPUHTY AOTPUMAHHS NIPOrpamMu Ta
iHTerpailis JaHuX MiKpoOioMmy, TeHeTUYHUX MapKepiB i
TICUXOEMOLIiITHOTO CTaTyCy.

BucHoBKM

[lepcoHanizoBaHa mporpama JiKyBaHHS AiTel 3 0Xu-
PiHHSM 1 CYNyTHIMKU MOPYLIEHHSIMM JiITiTHOTO OOMiHY,
IO BKJIIOYaja iHAWBiAyaJdbHO IimiOpaHy di€TOTEpalriio,
(i3MuHY aKTUBHICTb, HYTPUIIEBTUYHY TiATPUMKY Ta
TICUXOEMOILIIIHY KOPEeKIilo, BUSBUIACh €(DEKTUBHOWI Y
KOPOTKO- Ta CEPEeIHbOCTPOKOBI# TTEPCTIEKTUBI.

Vxe mim yac mepeOyBaHHS y KJIiHIII CIIOCTepiraaacs
IoMipHa, ajie CTiliKa II03UTMBHA AWHAMiKa: 3HUXKEH-
HSI MacHu Tijla, MOJIMILIEHHS CaMOIMOYYTTs, 3MEHILEHHS
O3HaK TrimepiHcyaiHeMili Ta 3amajibHOro mpouecy. Ilic-
g 6 MicguiB amMOyJIaTOpHOrO CympoBOLy e(eKT IMo-
IMOJI0OBaBCsl 3 BIpOTiAHMM MOJIMIIEHHSM OioXiMiu-
HUX MOKa3HWKIiB: 3HMWXeHHsS IMT y cepenHbomy Ha
2,4 kr/m?, Tpurninepunis — Ha 0,5 mmonn/m, JITTHIL —
Ha 1,0 mmonb/1, HOMA-IR — Ha 2,8 oauHwuii, 3poc-
tanHsg JIMIBLIL i 25(OH)D, 3menumenusi hs-CRP i
JIETITUHY.

OcHOBHUMM (paKTOpPaMU YCITIITHOCTI IIpOTpaMu OyJIN:
iHTeHCcUBHA (ha3a 3 MIKIUCLUILIIHAPHOIO MiATPUMKOIO,
y4acTh POAMHM, peryisipHa i3ruyHa aKTUBHICTb, agpec-
Ha KOpeKIlisl HyTpi€EHTHUX Ae@IilUTIiB i ICUXOeMolliliHa
crabinizaltisi.

KomnnaeHce nporpaMu 3aauiiaBcsi BAKJIMKOM Y Yac-
TUHU JiTeii, 0cOOJUBO B yMOBaxX MOBEPHEHHS foa0My. Lle
BUMAara€ CTBOPEHHSI IOBIrOTPUBAIUX MOJEEH MiATPUM-
KU, 3aJIy4eHHsI POJAMHU Ta IIKIJIBHOIO CepeloBUIIIA.

OTpuMaHi pe3yJbTaTh Y3TOIXKYIOThCS 3 Mi>KHAPOIHU-
MM TaHUMU Ta JEMOHCTPYIOTh, 1110 HedapMaKoJioriyHe
iHAUMBinyai3oBaHe BTpyYyaHHSI MOXe OyTH e(heKTUBHOIO
aJIbTEPHATUBOIO MEIMKAMEHTO3HOMY JIiIKYBaHHIO Y 3Ha-
YHOI YaCTUHM IiTeH i3 MeTaOOIIYHUMU MOPYIIEHHSIMU.

[Moganpiii mepcHneKTUBM BKIIOYAIOTh PO3MIMPEHHS
TpuBajoCTi mporpamu o0 12—18 MicsiiB, CTBOpeHHS
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HU(PPOBUX IHCTPYMEHTIB CympoBoay (MOOiIbHI momaT-
KU, TeJIeMeINYHi KOHCYJIbTallii) Ta JOCTiIXKEHHS BILIUBY
MiKpoOioMy, TEeHETMYHUX MapKepiB i MCUXOEeMOLiiHOTO
npodiito Ha BiAMOBiAb 10 Teparii.

KonduaikT inTepeciB. ABTopu 3asiBJSIOTH PO BiACyT-
HicTh KOHMJIKTY iHTepeciB Ta BiaacHOI (piHaHCOBOI 3alli-
KaBJICHOCTI MpY IMiITOTOBILi 1aHOi CTATTi.
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Effectiveness of a personalized obesity freatment program in children
with concomitant lipid metabolism disorders

Abstract. Background. Childhood obesity remains one of the
leading medical and social challenges of the 21 century, associ-
ated with a high risk of developing dyslipidemia, insulin resistance,
and future cardiovascular pathology. Personalized, multicompo-
nent treatment approaches demonstrate higher efficacy compared
to traditional universal schemes but require effectiveness assess-
ment under practical implementation conditions. The purpose
was to evaluate the clinical effectiveness of a personalized treat-
ment program for children with obesity and concomitant lipid
metabolism disorders, delivered through a short-term intensive in-
patient intervention followed by home-based support. Materials
and methods. The study included 25 adolescents aged 12—17 years
with grade I—I11 obesity and signs of dyslipidemia. During 14 days
in a specialized center, an individualized protocol was implement-
ed, including rational nutrition, physical activity, balneo- and
physiotherapy, psychological support, supplementation. Follow-
up continued for 6 months. Anthropometric data, bioimpedance
measurements, and laboratory markers (lipid profile, HOMA-IR,
leptin, 25(OH)D, high-sensitivity C-reactive protein) were as-

sessed, as well as motivational and behavioral changes. Results. By
day 14, body mass index had decreased by an average of 2.2 kg/m?
(p < 0.001), body fat percentage by 1.8 %, leptin levels by 35.8 %
(p < 0.01), triglycerides by 23 % (p < 0.05), and the atherogenic
index decreased from 5.1 to 3.1. After 6 months, 78 % of partici-
pants maintained positive dynamics: body weight was 6.0 £+ 2.3 kg,
BMI was 25.8 kg/m?, with normalization of HOMA-IR and lipid
profile in most cases. The compliance rate was 84 % that directly
correlated with family involvement and the personalized nature of
the intervention. The program’s outcomes were comparable to or
exceeded those of the Holbak program (Denmark). Conclusions.
A short-term, individualized intervention program for adolescents
with obesity and dyslipidemia can serve as an effective alternative
to traditional long-term treatment regimens, especially in the con-
text of active family participation. Ongoing home-based support
is critically important for long-term maintenance of therapeutic
effects.

Keywords: childhood obesity; dyslipidemia; personalized the-
rapy; multidisciplinary approach; metabolic syndrome prevention
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36epeXXeHHs 3A0PO0B’q AiTeu i MIAAITKIB:
HQ LLLO 3BEPHYTU YBATY NeAiaTpy
TA CiMeNHOMY AIKapo?

Pe3iome. Axmyaavnicmo. YV Inobansniii npoepami Opeanizayii 06’ednanux Hauyiit «Ilini cmanoeo pozeumiy»
6yau yxeaneni Ka0408i HanpamMKu po3eumky kpain ceimy do 2030 poky uepe3s echexmuene docsienenns 17 enobans-
Hux yineil. Jlns peanizayii mpemuoi e100a1bHOI Yini, w0 cmocyemuvcs 0ocsieHeHHs MiyH020 300po8’s i baazonoayuus
ma 3ano0ieanHs HAUNOWUPEHIWUM Y C8IMI XPOHIUHUM 3AX60PIOBAHHAM i dehiyumuum cmanam 6yaa oOrpyHmMosa-
Ha HeobXiOHicmb 3a6e3neuents 000podymy awdeil 6y0b-1K020 8iKy ma OOMPUMAHHA 300P08020 CHOCOOY HCUMMSL.
Mema docaidncenns: 30iticnumu 02150 HAYKOBUX Q0CAIONCEHb U000 NAUEY 300PO6020 CROCOOY JICUMMSA HA CMAH
300p08’s dimell [ nioAimKie y cyuacHux ymoeax ma oorpynmyeamu HeoOXionicmsy yceiooMaeH020 OOMPUMAHHS 1020
OCHOBHUX KOMNOHeHmié (30a1aHC08AH020 XAPUYB8AHHS, NOBHOYIHHO20 CHY, 8i0n06I0HOI iKY (hi3uuHOi akmueHoC-
mi ma 8i0mosu 8i0 WKiOAUBUX 36UHOK (MIOMIOHONANIHHS | 8ICUBAHHS ANK020110)) 045 NPOGIAaKMUKU PO36UMKY
HeIHeKYIlIHUX 3aX80PHBAHD, 0NCUPIHHS, eacmpoe3oghazeanrvHoi peatokcHoi xeopobu ma degpiyumy eimaminy D.
Mamepiaau ma memoou. 02150 aimepamyphux Oxcepen 6a3y8ascs HA AHANIZI pe3yAbMamie OnyoAIKOBAHUX Y
8i0Kkpumomy 0ocmyni HAyKo8ux 00CAi0NCeHb 3 UKOPUCMAHHAM IHGopmayitino-nowykoeux cucmem PubMed, Web
of Science, Scopus, Google Scholar ma ResearchGate. Mu po3easidanu Haykosi docaidxcenHs, onyonikoeawi nepe-
8axcHo 3a ocmawnni 5 pokie. Jlns danoi cmammi 6yao eidibpano 137 naykoseux nyoaikayiii. Pesyasmamu. Bu-
56/1€H0, W0 HeOMPUMAHHS 30A1AHCO8AH020 XAPHYB8AHHS, 6I0N0BGIOHOI GIKY (hizuuHOi akmueHocmi, HedocmamHiil
COH Ha QOHI 8ICUBAHHS MIOMIOHY | ANK020AI0 MICHO 08 A3AHI 3 NOPYUIEHHAMU 30008’ MA CYNPOBOOICYIOMbCS
BUCOKUM PUBUKOM PO3BUMKY MAICKOI COYiansHo 3Havyu,oi Heingekyitinoi namonoeii (uykposuii diabem, xponiuni
00CmMpyKmMUBHi pecnipamopHi, OHK0A02IMHI ma cepyeso-cyOUuHHI 3aX60PIOEAHHS), A MAKOIC HAOAUWKOBOH) MACOI0
MINa/oNCUPIHHAM, 2acmpoe30ghazeanbHor pe@aoKCHO0 X80po00oto, deiyumuumu cmanamu ma 3HAYHUM PiGHeM
cmepmuocmi'’y dopocaux. Pezyromamu 6aeamvox docaidicens ma memaananizie niomeepounu, ujo ycgioomaere 0o-
MPUMAHHA OCHOBHUX NPUHUUNIE 30008020 CnOCObY Jcumms (HOpManizayis Xap4yeanHs i cHy, nioeuujeHHs Qgizuy-
HoI akmuenocmi, idmMoea 6i0 maKux WKIOAUBUX 36UHOK, AK MIOMIOHONAAIHHSA | 8ICUBAHHA AAKO020410), KOHMPOAb
macu mina, CKpuHiHe 8iMmamiHH020 Ma MiHEPAAbHO20 CIAMYCY [ PAHHE KOHCYAbMYBAHHS POOUH MOJce NOAINUUMU
cman 300po8’s ma 3anobiemu hopmy8aHHI0 HU3KU XPOHIYHUX 3AX80PIOBAHD I JICUMMEBO Hebe3neUHUxX OeiyumHnux
cmatie. Bucnosku. Yceioomaene 00mpumants HaceaeHHAM RPUHUUNIE 300P08020 CHOCOOY JCUMMS 3 DAHHBO20 OU-
MuUHCMBa € 0CHOBOI HALIOINbU eheKMUBHUX, Oe3neHHUX Ma eKOHOMIYHO 00TPYHMOBAHUX NPOPINAKMUYHUX CIMpPa-
meeiil, peanizayis AKUX NOBUHHA 30IUCHIOBAMUCH CRINbHUMU 3YCUANAMU MIJICHADOOHUX 0peaHi3auill, 0epiucasHux i
HeoepICcasHux cmpykmyp i3 3a4y4eHHAM epomaccvkocmi, 3acobie macogoi ingopmayii, npogeciinux 06 eoHanb,

npayieHuKie ocgimu ma meouvHoi cninbHOMU.

KimouoBi ciioBa: 300pos a; 300posuii cnoci6 scumms; dimu; nioaimxu; éimamin D; oxcupinna; eacmpoesopaceans-

Ha peparoKCHA X60po0a; Xap4yeaHHsl; Pi3UMHA AKMUBHICMb; COH; MIOMIOHONANIHHSL; AAK0201b
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Bctyn

Y 2015 poui Ha camiti Opranizaiii O6’egHanux Hariii
(OOH) 6yna npuiinsita [lo6anbHa mporpama «lLLini ctano-
ro PO3BUTKY» Ta YXBaJICHi KJIIOYOBI HANIPSIMKU PO3BUTKY
KpaiH cBiTy Ha Haitoaxyi 15 pokis [1]. ¥V Pesostorii Te-
HepaibHOi Acambi1ei OOH «IlepeTBopeHHsI HAIIOTO CBITY:
MOPSIIOK IGHHUH y cdepi cTaioro po3BUTKY Ha Iepio 10
2030 poky» (Transforming our world: the 2030 Agenda for
Sustainable Development) Oyi1m HamaHi OCHOBHI MO3MIIii
pO3p0o06IIeHOTO TIIaHy Jill, METOIO SIKOTO € BUBEICHHS Kpa-
1H CBiTy Ha TPAEKTOPIIO CTAJIOTO i XKUTTECTIIIKOTO PO3BUTKY
yepe3 eeKTUBHY peanizaliio 169 3aBnaHb BiAMOBIIHO 10
17 rmobanbHUX 11iJIeit, a came:

— TOJ0JIaHHS 0iTHOCTI;

— TIOI0JIAHHSI TOJIONY;

— MillHe 300pOB’sI Ta GJIarOIOIyYYsl;

— sIKiCHa OCBITa;

— TeHepHa PiBHICTb;

— YycTa BOJIa Ta HaJIeXKHi CaHiTapHi YMOBU;

— JIOCTYITHA Ta YMCTa EHepris;

— TigHa Mmpalls Ta eKOHOMiUHe 3pOCTaHHS;

— IIPOMMUCIIOBICTh, iHHOBALIil Ta iHPpacTPyKTypa;

— CKOpPOYEHHS HepiBHOCTI;

— CTaJIuli PO3BUTOK MICT i TpoMan;

— BiANOBigaJbHe CIIOXKUBAHHS Ta BUPOOHUIITBO;

— TOM’SIKIIIEHHSI HAaCJIiAKiB 3MiHU KJIiMaTy;

— 30epekeHHSI MOPChKMX PECYPCIB;

— 3aXMCT i BiTHOBJIEHHST EKOCUCTEM CYIIIi;

— MUp, CIIPaBEJINBICTh i CUJIbHI iIHCTUTYTH;

— MapTHEPCTBO 3apajiv CTaJIOro PO3BUTKY [2].

g peanizaitii TpeThoi I100aJIBHOI IIiJTi, IO CTOCYETh-
csl IOCSITHEHHST MILIHOTO 3/10pOB’sl i Ojarorosyydus, Oyia
OOIrpyHTOBaHA HEOOXiAHICTh 3a0e3MedYeHHsT T00poOyTY
Jozieil Oyab-gIKOro BiKy Ta TOTPUMAaHHS 3M0POBOTO CIO-
coOy xutTs (3CXK), siKoMy cepen KOMIIOHEHTIB CUCTEMU
BIUIMBIB Ha 3I0pOB’s JTIIOAMHU Hanexutb 50 % [3].

3a BusHaueHHsIM Centers for Disease Control and
Prevention (CDC) ta BcecBiTHbOI opraHizallii 0XopoHU
3nopoB’st (BOO3), 3CK Bkitouae:

— 36asiaHcoBaHe (310poBe) xapuyBaHHs (3X);

— perynasipHy (i3nuHy akTUBHICTb (DA);

— BIZIMOBY Bill LIKi/UTMBUX 3BUYOK (TIOTIOHOMATiHHS,
3JIOBXXMBAHHSI aJIKOTOJIEM);

— TIOBHOLIIHHUIA COH;

— TICHXOEMOLIIHY piBHOBAary (HaBUYKU YIpPaBIiHHSI
CcTpecoM, TATPUMKA COLliaIbHUX KOHTAKTIiB, MCUXOJIOTiY-
Ha JI0IIOMOTa);

— npodiTaKTUYHI OLJISIAN;

— BakiuHalio [4].

Hotpumanns npuHLuiB 3C2K npoTsarom ycboro Kut-
TS A03BOJISIE 30eperTi HopMaibHy Macy Tiia (MT), cripusie
eeKTUBHIl perysiii MeTaboIiuHUX MPOLIECiB Ta TICUXO0-
€MOIIiifHO1 piBHOBArK, 3MEHIIIEHHIO CUCTEMHOTO 3anajieH-
H# i 3a1100iraHHIO TAKMM COIliaJIbHO 3HAYYIIIMM ITaTOJIOTiu~
HUM CTaHaM, sK nediuut BitamiHy D, a TakoX 3HaYHOIO
Mmipoto HiBenmoe dakropu pusuky (DOP) HeinbexuiitHux
3axBopioBaHb (HI3) (mykpoBoro miadety (LI[), xpoHiu-
HUX PECIipaTOPHUX, OHKOJIOTIYHUX Ta CepLEeBO-CyTUHHUX
3axBopioBaHb (CC3)), oxupiHHS i ractpoesodareaabHO1
pedaokcHoi xBopobu (I'EPX), 3pocTaHHS MOIIMPEHOCTI

SIKMX CITOCTEpIra€ThbCsl y CBITi cepell YCiX BEpCTB HaceleH-
H$l, 30KpeMa JiTei i MiJTiTKiB, Ta € TPUBOXXHOIO TEHIEHILi-
€10 OCTaHHIX OeCATUIITS [5].

Merta: 30iliCHUTH OTJISIA HAyKOBUX JOCTIIKEHb IIOI0
BruBy 3CK Ha cTaH 310poB’s fAiTeil i mimIiTKiB y cydyac-
HUX yMOBaX Ta OOTPYHTYBAaTU HEOOXiTHICTh YCBiIOMJIEHOTO
IOTPUMaHHS Or0 OCHOBHMX KOMIIOHEHTIB (3X, IMOBHO-
LiHHOTO CHY, BiamoBiaHoi 10 Biky DA Ta BimMOBM Bif IIKi/I-
JIUBUX 3BUYOK (TIOTIOHOITATiHHS Ta BXXMBaHHSI aJIKOTOJTIO)
s npodinakTuku po3Butky HI3, oxwupinng, 'EPX Tta
nedinuty BiTaminy D.

MarTtepiaau Ta meToamn

Orisan JiTepaTypHUX JKepes 0a3yBaBCsl Ha aHaJli3i pe-
3yJbTaTiB OIy0JiKOBAaHUX Y BIIKPUTOMY JOCTYITi HAYKOBHX
JOCJTiIKEHb 3 BUKOPUCTAHHSIM iHGopMalliiiHO-ToIy-
koBux cuctem PubMed, Web of Science, Scopus, Google
Scholar Ta ResearchGate mono 3CXK, npodinaktuku HI3,
oxupinus, FEPX ta nediuuty Bitaminy D. Mu posrisi-
Jlajii HayKOBi TOCHiIKEHHSI, OMy0JIiKOBaHi MepeBaXHO 3a
ocrtaHHi 5 pokiB. JIyst maHoi cratTi Oys10 Bimiopano 137 Ha-
YKOBHUX ITyOJTiKalIiiA.

PesyAbTaTH

POAb 3A0pPOBOro Xap4yBAHHS y 36€epe>keHHi
3AO0OPOB’S TQ 3arno06iraHHI XPOHIYHUM
3A0XBOPHOBAHHSIM

310pOBUM BBaXa€ThCSl TaKe XapuyyBaHHs, 110 3a0e3-
reyye HoOpMaJibHE 3pOCTaHHSI i PO3BUTOK, TOCTATHIO Kilb-
KiCTh €Hepril i XXUTTEMISTIbHICTD, 3a1100irae (popMyBaHHIO
HI3 Ta iH1mx 3axBoploBaHb i CIIPUSIE 3MIITHEHHIO 3[0POB’sT
JIIOAVHU TIPOTSTOM YChOTO i1 XKUTTs [6, 7]. OmHaK, 3a OLiH-
kamu [1pomoBonb40i Ta CiTbCHKOrOCIIOgapChKOi OpraHiza-
uii OOH, y 2021-2023 poxkax Bin 35,5 no 40 % HaceneHHs
wiaHeTH (> 2,88 Mipm 0cib) He MOIIM TO3BOJIUTH cobi 3X.
Lle 30kpemMa CTOCYEThCS IepKaB 3 HU3bKHUM PiBHEM JOXO-
ny — 71,5 % — mopiBHSIHO 3 KpaiHaMU 3 TOXOJOM HIK-
ye (52,6 %) i Buiue cepennboro (21,5 %) [8]. Orxe, cepen
karouoBux KomrnoHeHTiB 3C2K, Ha BinMiHy Bin DA, 310po-
BOrO CHY Ta BiIMOBM BiJl IIKiIUTMBUX 3BUYOK, YCBITOMJIEHE
MOTPUMAaHHS SIKUX TIEPeBaXKHO 3aJIeKUTh Bill KOHKPETHOI
JIIOAWHU, TOOTO € KepoBaHMM, Ha 3abe3rneueHHs 3X 31e-
OiNIBIIIOrO BIUIMBAE HU3KAa COLLAJIbHUX 1 MarepialbHUX
YMHHMKIB, a HOTO peatizallisi 4acTo € JINIIe YMOBHO Kepo-
BaHOIO.

3X nepenbayae rapMOHiliHe BXXMBAaHHSI JIIOOMHOIO OisT-
KiB, XXMpiB, BYIJIEBOIIB, BiTaMiHiB, MaKpoO-, MiKpO-, yJb-
TpaMiKpoeJIeMeHTiB, POCIMHHOI KJIITKOBMHU Ta (iTOHY-
TPIEHTIB — TUX OCHOBHUX i JKUTTEBO HEOOXiTHUX PEUOBUH,
IO MICTSIThCSI caMe y XapuyOBUX MPOMAYKTax, OCKiIbKHU, 3a
nanumu BOO3, perynsipHe crioXuBaHHSI (DPYKTIiB Ta OBO-
4iB [9], ropixiB, LiJIbHO3ePHOBUX MPOAYKTiB, KJIITKOBUHH,
>KUpHOI MopchKoi pubdu [10] Ta/abo -3 nmojliHeHacUYeHUX
xupHux kuciaot (ITHXKK), pociuHHoro 6inka it oJMBKO-
BOI oJ1ii 3HIKY€E pu3nKu (popmyBanHs HI3 ta piBHst cmepT-
HoCTi Bim Hux [11].

Ha croromHi y cBiTi IpuitHATI 4 OCHOBHI IMPUHIIAIIN, HA
SIKMX 0a3yeThest 3X, 1o Oynu cpopmyaboBaHi [1pomoBoib-
Yol0 Ta CilibChbKOrocrmomapchbkolo oprasizamisimu OOH i
BOO3:
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— alleKBaTHICTh — 3a0e3rneueHHs1 (i3ioaoriyHoi Imo-
Tpebu opraHizmMy B eHeprii Ta HeOOXiTHUX MOXMBHUX pe-
YOBUHAX JUIS MIATPUMKM BCiX MOro (pyHKIIil;

— PI3HOMAHITHICTh — BKJIIOYEHHS B XapyoOBUU pa-
I[iOH TOXWBHUX KOMITOHEHTIB, IO € $K BCEpPeIMHi
XapyoBUX TPyM, TakK i MiXK HUMU, 1 (OpPMYBaHHS Ta
30epekeHHsI pO3MaiTTsd MiKpoOioMy TpaBHOTO Tpak-
1y (TT) — onmHi€l 3 OCHOBHUX YMOB [JisI 30€peXeHHS
300pOB’ s MroguHu [12];

— 30aJJaHCOBaHICTh CKJIANy pallioHy XapuyBaHHS 3a
OlIKaMu, XXUpaMM, BYTJIEBOIAMU i MiKpOHyTpieHTamMu (Bi-
TaMiHaMM Ta MiHepaJlaMu) ISl 3a0e3nedeHHsI HOPMaJIbHOI
MT, ¢izionaoriyHuX TeMIIiB 3pOCTaHHS Ta PO3BUTKY JIIOAM -
HHU, 1l aKTUBHOCTI Ta 3aro0iraHHs popMyBaHHIO 3aXBOPIO-
BaHb;

— MOMIPHICTh — HasgBHICTb y XapuOBOMY PalLliOHi TiJib-
KM HE3HAYHUX KiJIbKOCTEil KOMITOHEHTIB, 1110 MOXYTh He-
raTUBHO BIUIMBATW Ha 370pOB’s (Iye COJOHa/CoyiofaKa
TXa, TpaHCXKUpH To1o) [13].

Sk 3a3Havalots excrieptu BOO3, nmpaktuka 3X ¢op-
MYETBHCS BXXK€ Ha PaHHIX erarax XKWATTS JIOAWHU i TTOYu-
HA€ETHCS 3 TTOBHOIIIHHOTO I'PYIHOTO BUTOIOBYBaHHS, SIKE
CIIPUSIE 3MOPOBOMY 3POCTaHHIO AUTUHU, MOJIIIIIYE 1i KOT-
HITUBHUM Ta MCHUXOEMOLIMHMI PO3BUTOK i MO3UTUBHO
BIUIMBA€E Ha CTaH 340POB’S B TpUBAJili MEPCIIEKTUBI, 3HU-
KYHUM MMOBIpHicTh po3BuTky HI3, HagmipHoi Macu Tina
(HMT) it oxupinns, T'EPX, mediuuTHUX CTaHiB TOIIO
[11]. ¥V Takomy koHTekcTi BOO3 mponoHye 5 KiIt04oBUX
pexkoMmeHpaniii momo 3X s 30epeskeHHsT 3I0pOoB’S Ta
npodiTakTUKK 3aXBoproBaHb [11]:

— CMOXWBATU MPUOJM3HO TaKy KiJbKiCTh KaJoOpii,
SIKy BUKOPUCTOBYE OpTraHi3M JUisi 30epekeHHsI HopMaJib-
Hoi MT;

— YHUKATU TPAHCXKUPIB Ta OOMEXUTU BXMBAHHS XU-
piB 10 30 % Bin 3araabHOI KAIOPIMHOCTI, Bimgaouu mepe-
Bary HeHaCM4YeHMM Xupam (0CO0IMBO 3 BUCOKUM BMiCTOM
o-3-TTH2XKK) 3 pocauHHUX 0Jili, rOpiXiB, HACIHHS, KUP-
HUX cOpTiB pudwu [14];

— IIOACHHO BXMBaTU 0000Bi (coueBulio, 600u, ro-
pOX, KBAcoJII0) Ta LiJIbHO3EPHOBI MPOAYKTH, ropixu [15] i
moHaimMene 400 rpamiB ppyKTiB Ta OBOUiB (HE BpaxoBy-
IOUM KapToILUTio, OaTaT, MaHIOKY Ta iHIII KPOXMaJIMCTi KO-
peHeruioan) [16], ocKiIbKKM HETOCTATHS KiJIbKiCTh ITOBHO-
LiHHUX KOMIIOHEHTIB POCIMHHOTO ITOXOIXKEHHS Y pallioHi
€ mpuamnHolo 2,8 % cmeprteii y cBiTi [11];

— OOMEXUTHU CITOXMBAHHS IPOCTUX LYKPiB 10 5—10 %
Bij 3arajbHOI KanopiiitHocTi [17];

— CKOpPOTUTU BXKMBaHHS HATpilO (XapuyoBoi COJii) 10 5
rpaMiB Ha 100y, III0 MOX€ 3HU3UTU PU3MK (OPMYBaHHS
CC3118].

IIpu upoMy crneuianbHO ISl AiTel po3pobeHa HU3-
Ka TakKux OOMeXeHb, JOTPUMAHHS SIKUX MOXE CIIPUSITH
npodiylakTUlli HAUTTOMMPEHIIINUX COLiaTbHO 3HAYYLIUX
3axBopioBaHb (oxupinns, L1, TEPX) i nedinutHux cra-
HiB [20]:

— JIOIaHU# IIyKOp TMOBWHEH CTaHOBUTU MeHIIe 5 %
Kajopiit Ha gaeHb (100 Kkajn — npuOIM3HO 6 YailHUX JIO-
XKOK);

— OITSIM BiKOM 10 2 pOKiB YHMKATHU IKi Ta HAIIOiB i3
JIOIAHUM LIYKPOM;

— HacHYeHi XXUPHU MOBUHHI cTaHoBUTH MeHIue 10 % mo-
0GOBOT0 BXKMBAaHHSI KaJIopili/neHb (MMOYMHAIOUM 3 2 POKiB);

— AiTIM MoJjionie 2 poKiB YHUKATH HAIlOiB, 110 MiC-
TITh KodeiH (0e3aJIKOroJIbHI Ta CIIOPTUBHI Haroi, vaii,
KaBa), 103BOJIEHA KiJIbKiCTb SIKOTO CTAHOBUTbD TSI IITEH:

— 4—6 pokiB — < 45 mMr/no0y;

— 7—-9 pokiB — < 62,5 Mr/no0y;

— 10—12 pokiB — < 85 r/mo0y;

— crapie 13 pokiB — < 2,5 Mr/Kr Macu Tijia Ha 100y;

— XapuyoBY Cib (HATpiii) HEOOXiAHO BXKMBATU TiTIM Y
TaKUX KiJIbKOCTSX (3a BUHSITKOM ITalli€HTIB 3 MYKOBICIIM-
JI030M, a TAKOX 3aXBOPIOBAHHSIMMU, 1110 CYNPOBOIXKYIOThCS
BTPATOIO COjieli (HalpuKJ/aa, 3HEBOAHEHHS)):

— 1-3 poku — 1200 mr/mo0y;

— 4—8 pokiB — 1500 Mr/mo0y;

— 9—13 pokiB — 1800 mMr/mo0y;

— crapie 13 pokiB — 2300 mr/mno0y;

— 100% dpyKTOBHMIi CiK HE CJIil BBOAUTH JO PAILliOHY
HEMOBJISIT TIEPIIOTO POKY XKUTTS 03 KJIIIHIYHUX TT0OKa3aHb,
i moOoBa peKOMeHIO0BaHa IOT0 KiIbKiCTh CTAHOBUTh:

— 111 MamoKiB 1—3 pokiB — 120 My (1/2 CKISIHKHN);

— niteit 4—6 pokiB — 120—180 mur (1/2—3/4 ckistHKHM);

— 7—18 pokiB — 240 mu (1 ckisiHKa).

Bxkazani pekomennmanii BOO3 craium oCHOBOIO st
PO3pOOKM AiETUYHMX peKOoMeHaalliil 6araTbMa npodeciii-
HUMU MiXXHapOTHUMM OpTraHizallissMu IJs mpodigakTu-
KU pi3HUX 3aXBOpIOBaHb. Tak, AMepruKaHCbKa acouiallis
cepusi, BeecBiTHill hoHA MOCTiIKEHHST paky Ta AMepu-
KAHCbKMI THCTUTYT MOCHIIXEHHSI paKy PEeKOMEHIYIOTh
JIIETY, 110 MiCTUTb MepeBakHO HEOOPOOJIeHI POCIUHHI Ta
IIUPOKUI aCOPTUMEHT IiJIbHO3EPHOBUX i 6000BUX TIPO-
IYKTiB, HEKPOXMAIMCTUX OBOYiB i (DpYKTIiB Pi3HUX KOJIHO-
piB, fKi € mXepeaoM IOCTAaTHHOI KiJIbKOCTi BiTaMiHiB Ta
MiHepaJiB IPUPOIHOTO ITOXOIXKEHHSs, 3 00MEXXEeHHSIM CO-
JIOONKMX HAIoiB, ¢pacTdymay, 4epBOHOro M’sica, KOKOCOBOIL
Ta najabmoBoi odii [20]. JloBeaeHo, 1110 Take XapuyBaHHS
MOXKe 3a0€3MeUYUTH 3aXUCT Bill AeSIKUX BUIIB paKy, OXu-
pinHs Ta CC3, MOKpaluTU CTaH 3A0POB’ S i CIPUSITU 10B-
roJittio [21].

Y 2022 poui AMepuKaHCbKE TOBapuUCTBO Ipodi-
JIaKTUYHOI Kappiosiorii (American society of preventive
cardiology (ASPC)) y cxemy 3X BKItounsio (hpyKTH, OBO-
4i, 6000Bi, TOpiX1, HACIHHS, POCIUHHUI OIJTIOK Ta XUPHY
puby 3i 3MEHIIEHUM CIIOXMBAHHSIM HACUYCHMX XKUPIB,
coJii Ta ynbTpaoOpobiaeHux MmpoaykTiB [22, 23]. [lo3umii
ASPC 3HauHoO10 Mipoto 36iratotbes 3 «[IpuHIIMnamu 310-
poBoro xapuyBaHHs1» HarioHanbHoro doHay cepist AB-
CTpaJiii i BKJIIOYAIOTh BEJIUKY KiJIbKICTb (DPYKTiB, OBOYiB
Ta LIJILHOTO 3epHa 3 pi3HOMaHITHUMU JXepenaMu Oijika,
TaKMMHU K prba Ta MOPENPOLYKTHU, HEXXUPHA IITULIA, 3 00-
MeKEeHHSIM KiJIbKOCTi 4epBOHOTO M’sica [24].

Pe3yabTaTi HM3KU MiXHApOAHUX IOCHiAXKEHb ITiji-
TBePIWJIU, 1110 PEKOMEHIOBAHUM CKJIAJ TI€ETH BipOTiIHO
3HMXKYE pru3uK po3BUTKY CC3, a TaKOX OKUPIiHHS, paKy i
aTepockieposy [21, 26, 27] Ta miaTBepIKy€E TpodiTaKTHy -
HY poJib 3X SIK OTHOTO 3 KJII0Y0BUX KoMIToHeHTiB 3CXK.

[lle omHuM BaxsiuBUM acrieKToMm 3X € BXUBAHHS J10-
CTaTHBOI KiJIBKOCTi piguHu, mo0oBa IMmoTpeda SIKOi AT
JIOPOCIMX CTAaHOBUTh mpubiuzHo 1/30—1/25 Bix MT
[28], a mas miTeit ii 06’eM 3a7eXUTh Bill BiKy 3a BiICYT-
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HOCTi Y1 HE3HAYHOTO BUKOPUCTAHHS LITYYHO ITilCOJI0-
JKEHUX HaToiB.

OpHak HegoTpuMaHHs 3X SIK BaXKJIMBOIO KOMITOHEH -
ta 3CXK MoOXe NMPU3BOAUTH 0 HEONTUMAJIbHOIO Xap-
YOBOTO cTarycy abo nediluTy MOXMWBHUX PEYOBUH (Ha-
MpuKJaa, HeaocTaTHOCTI/nediuuTy Bitaminy D Ta/a6o
KaJibllito) [29], 110 HeraTMBHO BIJIMBAaIOTh HA KPUTUY-
HO BaXJIMBi (DyHKIIil OpraHi3My Ta CIpUSIIOTh PO3BUTKY
XPOHIYHUX 3aXBOPIOBaHb 3 HETATUBHUMMU HAC/IiIKaMU B
MaiiOyTHbOMY (OCTEOMaJIsLisl/OCTe0OPO3, MOPYIIEHHS
noctasu, HI3) [30].

IIpu BusIBIEHHI HYTPUTUBHMX Oe(illUTiB HEeOOXimHe
noriuobsieHe OOCTeXEeHHSs MalliEHTa Ta BiANMOBIAHA carlie-
MEHTaLlisl palioHy BiTamiHamu i MiHepamamu. Ocobiu-
BY yBary HeoOXigHO MpUAUISATHA TpodinakTuili aediuuty
KaJbliito Ta BitaMiHy D, pekoMmeHaauii 11010 CrOXUBaH-
Hsl SIKMX BiApi3HSIOTHCS 3ajeKHO Bil KpaiHu. Tak, 3rim-
HO 3 HacraHoBaMu Endocrine Society Clinical Practice
Guideline (CLIA), mitam Ta mimiTkaMm peKOMEHIYIOTb
mwoaeHHe croxuBaHHst 600—1000 MO Bitaminy D st no-
carHeHHs piBHs 25(OH)D > 30 ur/mna [31], a mpodinak-
TUKa Horo nediluTy BKIOYAE KOHTPOJb HYTPUTUBHOTO
CTaTycCy, afeKBaTHY iHCOJISIIIIO Ta calUIeMEeHTAlIilo y Tpy-
nax pu3uKy.

B Vkpaini 3rigHo 3i CTtaHaapToM MeIU4YHOI ITOIOMOTHU
OA0 TPOMIIAKTUKY Ta JIKYBaHHS aJiMEHTAPHOIO paxiTy
[32] 3 mpoinakTUYHO METO BiTaMiH D npu3HavaeThes y
J103ax:

— 400 MO/no6y (10 MKr) /UIst ycix miTeit BikoM Biji Ha-
pO/KeHHs 10 12 MicsI1iB He3aJlexXXHO Bin crocoly ix BuU-
TOJIOBYBaHHS;

— 600 MO/no6y (15 mxr) Bitaminy D moBuHHI oTpu-
MYBaTH [iTH, cTapiii 12 Mics1iB, y ckiai gietu ta/ado no-
JaTKOBOTO IPUIOMY BiTaMiHYy;

— mepemyacHo HapomkeHi — 400—700 MO/kr/noby
(10—17,5 MKkr/Kr/mo0y) MpoTSIroM MEepILIUX MiCSILIiB XXUT-
TS 3 MaKCUMaJlbHOIO 103010 1000 MO/n00y (25 MKr/no0y)
IUIs1 AiTeit 3 macoto Tiia MeHie 1800 r mpu HapOKEHHI.

ITpu ubomy B CTaHmapTi HaroJIOLIYEThbCS, IO Y AiTeH,
cTapmmx 1 poky, CIOXWBAHHS KaJlbIlilo 3 1KE MEHIIe
300 mMr/no0y miaBUIILYyE pU3UK PO3BUTKY aliMEHTapHOTIO pa-
XiTy He3aIexkHO Bi piBHS BitamiHy D y cupoBartii kposi [32].

Bitamin D noamHa Moxke oTpuMaTu JBOMa IUISIXaMu:
CTMOXMBAIOYM 1XY 3 BUCOKMM BMICTOM IIbOTO XUTTEBO
HEOoOXimIHOro MIKpOHYTpi€HTa (puO’IUMii XuUp, XMpHA
puba (dopenb, 10coch, TyHElUb i CKyMOpis), soBUYa
MneviHka, S€YHi KOBTKM Ta cUp, 30aradeHi BitamiHoM D
XapyoBi MpoAyKTH (MOJIOKO, 3€pHOBI ILIACTIBLi, AUTIYi
CyMillli), a TaKOX 4epe3 BILIMB COHSIYHOTO cBiTaa. OgHaK
nopa poky, yac 1001, TpPUMBaJIICTh AHS, XMapHiCTb, BMiCT
MeJIaHiHY B LIKipi Ta iHIi (haKTOpu MOXYTh BILUIMBATH Ha
cuHTe3 BiTaMiny D y mikipi. [lesiki ekcniepTHi opraHizartii
Ta AOCTITHUKU MPUITYCKAIOTh, 1110 ITepeOyBaHHSI Ha COHIL
3 10-1 1o 16-1 romuHM (3 BITKPUTUM OOIUYUSIM, OTOJIEHU -
MU pyKaMu Ta Horamu 0e3 BUKOPUCTaHHSI COHIIE3aXUCHO-
ro kpemy) mnpotsarom 5—30 XBWIMH IIOAHS ab0 ABiUi Ha
TUXIEHb 3a3BUYAll MPU3BOAUTH 10 JOCTATHBOTO CUHTE3Y
BiTamiHy D i 3aCBO€HHS KalblIil0 3 JOCATHEHHSIM OITHU-
MaJIbHOTO iKY KiCTKOBOI Macu y aitet i mijtiTkis [19, 33,
34]. OCHOBHUM IXKePeJOM KaJlbllilo € MOJIOYHI IIPOAYKTH,

110 3a0€e31e4yoTh iioro nmorpedy Ha 50—60 %, a Ginka —
Ha 20—30 % [35].

3rifHO 3 CyyacHUMHU peKOMEHAallisiMU 1000Be CMo-
>KMBaHHSI MOJIOKA a00 €KBiBaJICHTY MOJOUYHUX TPOAYKTiB
(1 Jamka Mojioka/Morypty, 45 T HaTypaJlbHOro 4 60 T
TJIaBJIGHOTO CUpY, 1/3 yalliku TepToro cUpy) BKIIHOYAE JJIsI
niteii [19]:

— 1-2 pokiB — He MeHme 480 M He30MpaHOTO
KOPOB’SIYOT0 MOJIOKA,/10TO €KBiBAJICHTY;

— 32 110 8 pokiB — 480—720 MJI 3HEXKUPEHOIO/HEXUP-
HOTO MOJIOKa/M0r0 €KBiBAJICHTY;

— crapiie 9 pokiB — 720 M1 3HEXUPEHOT0/HEeKUPHO-
ro MOJIOKa/i0T0 eKBiBaJICHTY.

Takum uuHOM, 15 3ab6e3neyeHHs1 3X LIOAEHHO He-
00XiJTHO CMOXMBATHU BCi OCHOBHI TPyNu MPOAYKTIB (Tak
3BaHa Tapijika 3J0pPOBOro0 XapuyBaHHS), 10 SIKMX HaJje-
xatb [19]:

— OBOYi, 30KpeMa KPOXMaJIUCTi, BCiX KOJIBbOPIB (TeM-
HO-3€eJIeHi, YepBOHi, KOBTi, (piosIeTOBi i MOMapaHueBi);

— bpyKkTH (0COOIUBO 1IiIbHI);

— 3epHOBI MPOIYKTH, MPUHANMHI TTOJIOBUHA 3 SIKUX €
LIIbHO3€pHOBUMU;

— MOJIOYHI POAYKTHU, BKIIOUAIOYM MOJIOKO, MOTYpPT i
cup, Ta/abo ix Bepcii 6e3 JakTo3M, 30arayeHi COeBI HAIol
(sIK aJIbTepHaTHUBA);

— OiniKkoBa ika (HeXXUpPHi COPTU M’sica, MTULIS Ta SIS,
MOPEIPOAYKTH, KBACOJIsI, TOPOX i COUEBULISI, TOPiXU, Ha-
CiHHSI, COEBI MPOAYKTH);

— POCIIMHHI 0JTii Ta 0J1ii 3 MOPETTPOAYKTIB i ropixis [36].

3 orsiay Ha 3a3HayeHe 3p03yMisio, 0 OCHOBHUMMU CY-
YaCHUMMU TPODiIaKTUUHUMU CTpATeTisIMU y CBITi € YCBi-
JIOMJIEHE JOTpUMaHHSI MPUHIUIIIB 3X MPOTITOM YChOTO
KUATTS 3 GOpMYBaHHSIM 3I0POBUX XapUOBMX 3BUYOK 3 paH-
HBOTO JUTMHCTBA, OOMEXEHHIM IIYKpY, COJIi, HACMUEHMX
Ta TPAHCXKUPIB, 3a0X0UEeHHSIM croxuBaHHS ®-3-TTHXKK,
POCIMHHUX OiIKiB i KIIITKOBUHM ISl (bi3ioIoriyHoro 30e-
PEXEHHSI 310POB’ sl Ta TOBIOJIITTSI.

3A0POBUI COH TA UOrO POAb Y MiATPUMQHHI
3A0pPOB’s

SKicHUI Ta 1OCTaTHi# 3a TPUMBAJICTIO COH JJISI KOXKHOI
BiKOBOI TPYITM HACEJIEHHS € TaKOX OJHUM 3 BaXKJIIMBUX
komrmoHeHTiB 3CXK, i fioro ¢iziosoriuHa norpeda craHO-
BUTb JUIs 1opociux 7—9 roguH, mianiTkiB 13—18 pokiB —
8—10 roguH, miteit 6—12 pokiB — 9—12 rogmH, 3—5 po-
KiB — 10—13 romuH, 1—2 poku — 11—14 roguH, MaItoKiB
4—12 micauiB — 12—16 rogMH Ta HOBOHAPOKEHUX 1 He-
MOBJIST A0 3 MicsIiB XUTTSI — 14—17 roguH Ha go0y [37].

CoH € npoliecom, 110 XapaKTepU3yeThbCs TTOBTOPIOBA-
HUMHU Tepiogamu (pubau3Ho 1Mo 90 XBUIuH 10 4—6 pasis
3a Hi4) 3 YepryBaHHSIM 2 pi3HUX 3a (hi3i0JOTIYHOIO CYTTIO
(baz: 6e3 WBUIKKX PYXiB 0U€il i 3 INBUAKUMU PyXaMu OUeii.
Crnepilly Hacta€e HeIBUAKUN (MOBITbHUM, MIMOOKUIA)
COH, KOJIM TeMIIepaTypa Tijla Ta 4aCcTOTa CEPLEBUX CKOPO-
YeHb MaJaloTh i MO30K CMOXKWBA€E MeHile eHeprii. LLIBu-
Ka (mapamokcajibHa) ¢asa, 1110 CTAHOBUTb MEHIIY YaCTUHY
3araJIbHOTO 4Yacy CHY, Iepebira€ 3i CHOBUAIHHIMM (JKaxa-
MM) i MoB’s13aHA i3 JECHMHXPOHI30BAHUMM Ta IIBUAKUMU
MO3KOBMMU XBWISIMU, PyXaMU O4eil, BTPATOIO M’SI30BOTO
TOHYCY Ta CIIOBIJIbHEHHSIM roMeocTasy [38].
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Llukn coH — HecmaHHSI peryaloeTbess 2 B3aEMO-
MOB’sSI3aHMMU TIPOLIECAMU: TOMEOCTATUYHUM MpoLecoM S,
1[0 TMpaloe SK TalkMep Yyepe3 HAKOMUYEHHS afeHO3UHY B
KpPOBi Ta MO3KY i FeHEpPYE TOMEOCTATUUHMIA TIOTST 10 CHY (TI0-
TpeOy craTu Micjst HeCraHHsI ); IupKagHuM porecoM C, abo
LIMPKaTHUM TOIMHHMUKOM, 1110 € CKJIAIHUM LUKITIYHO (hiKCO-
BaHUM HEHPOXiMIYHMM ITPOLIECOM, SIKUI peai3ye CUTHAJIN
3 HaBKOJIMIIIHBOTO CEPEeIOBUIIA JUISI BiITBOPEHHSI BHYTPIllI-
HBOTO JEHHO-HIYHOTO PUTMY, [Ti€ He3aJIeXKHO Bill TPUBAIOCTI
nepiony HeCIIaHHs i Ma€ TIPSIMUiIT HEMPOHHMI 3B SI30K 3 eITi-
GizoM uepe3 (izioNoriyHmi HIYHMM CUHTE3 TOPMOHA CHY Me-
JIATOHIHY Ta paHKOBE MPOIYKYBaHHS 1Oro aHTaroHicTa Kop-
Ttu3oy [39]. Otxe, SKiCTb i TPUBAJIICTb CHY 3HAYHO 3aJI€XAaTh
BiJl KiJTbKOCTI aIeHO3MHY Ta (i3i0JoriyHUX LIUPKATHUX PiBHIB
MeJIaTOHiHY Ta KOPTHU30J1y MPOTSITOM T00M.

[iro nMpKagHOro roAMHHUKA PEryaloloTh i BCTAHOB-
JIIOIOTh: peryjisipHe nepeOyBaHHS JIIOAWHU Ha JIECHHOMY
CBITJIi, pallioH 3 JOCTaTHBOIO KiJbKiCTIO IMPOIYKTIB, IO
MICTITh MEJIAaTOHIiH Ta HOro IomnepeaHUKH (aMiHOKHMC-
oty L-tpunrodaH, a TakoX IJIIMH i CEPOTOHIH), Mar-
Hili, BiTaMiHU Tpynu B, a TakoX BiAIlOBimHA BiKYy i cTaHy
3nopoB’st DA (ane He mepen cHom!) Ta (iziooriuHi (6e3
cTpecy) colialibHi B3aEMOII.

VcknagHIoI0Th 3aCMHAHHS i TOPYIIYIOTh POOOTY LIUP-
KaJHOTO TOAMHHUKA: KO(EiH Ta eHepreTUYHi Hamoi, 110
OJIOKYIOTD /{10 afeHO3WHY MPOTAroM 6—8 roauH, iHTeH-
CUBHE OCBITJIEHHSI BHOYi, BKJIIOYAIOYM CBITJIO CUHBOTO
crekTpa (TeaedoH, TeaeBi3op, KOMIT I0Tep, XOJOIHE CBIiT-
JIO JJaMIT), 110 3aTPUMY€E ab0 3MEHIIYE CUHTE3 MEJIaTOHIHY
Ta IiJIBUIIYE PiBeHb aipeHaliHy, a TAKOX aJIKOTOJIb, TIO-
TIOHOITAJIIHHS Ta CTPEC, 10 CTUMYJIIOIOThH CUHTE3 KOPTH-
30J1y, IKUIi OJIOKYE MPOAYKYBaHHS MeIaToHiHY [39].

Ocb yomy 117151 3a0€e3IeUeHHs SIKICHOTO CHY TOCTaTHbOL
TPUBAJIOCTI BaXKJIUBO JOTPUMYBATUCh TAKUX ITiIXOMiB:

— MAaTH y CIaJibHi JOCTYII cBixkoro nmoBitps 18—22 °C;

— 3a KiJIbKa TOAMH 10 CHY BUKOPMCTOBYBATHU TLIbKU Yep-
BOHE CBiTJIO Ta YHUKATHU BILIMBY 10ro CMHbOro crekrpa [40];

— craTu B LUIJIKOBUTII TeMpsiBi [37];

— He BXMBATH aJIKOTOJIEBMICHI HAIlOi Ta YHUKATH Ti3-
HBOI BeYepi, 110 CYTTEBO MOTipIIYIOTh SIKiCTb CHY, 3ME€H-
LIYIOYM TMPOAYKYBaHHSI MEJIATOHIHY Ta TOPMOHA pPOCTY
COMATOTPOIIiHY, CUHTE3 SIKOTO MOXJIUBUM TUIbKM B azy
MJIMOOKOTO CHY, 1110 HACTAE Yepe3 TOANHY TTiC/Is 3aCUHAH -
Hs1. COMaTOTpOITiH Ma€e IMUPOKUI criekTp (iziosoriuHoi
IIii Ta TICHO OB’ SI3aHM 3 CHHTE30M iHIIIMX TOPMOHIB, THC-
OajaHC SIKMX HEraTUBHO BIUIMBA€E Ha COH, CTaH 3/10pOB’S,
aKTUBHICTb, HACTPIli Ta CAMOIIOUYTTS JTIOAUHMU;

— Haroi, 1110 MiCTITh Ko(deiH, BKII0Yalouu TaK 3BaHi
€HEepreTUKM, a TAKOX MPOAYKTU CIIOPTUBHOTO XapyyBaH-
HSI Ta JesKi Jiki (HOOTPOIIHI mpernapaT) J0LiIIbHO BXU-
BaTU JIMILIE B MEPIILiil ITOJOBUHI THS;

— ofpasy micis NMpoOyIKEeHHSI PeKOMEHAOBAHO BU-
MUBAaTU CKJISIHKY Boau [28] Ta moOyTH aeKiabKa XBUJIMH
Ha COHLIi, sIKe aKTUBYE (Di3i0JIOTiYHI CUCTEeMU OpraHi3My,
CTUMYJIIOE PAaHKOBMI CUHTE3 KOPTU30JIy Ta aJeHO3MHY,
MOJIIIIIIIYE CAMOITOYYTTS Ta HACTpilt [41].

3a HeoOXiTHOCTI IS TIOJIMIIEHHS 3aCUHAHHSI Ta
30iIbLICHHST TPUBAJIIOCTI CHY Yy HiTell BCiX BIKOBUX TpYII
Ta JIOPOCJIMX MOXHA BUKOPUCTOBYBATU MEAMKAMEHTO3HI
3ac00M/MiETUYHI N00aBKU, [0 SIKUX HaJeKUTh HEUpo-

MPOTEKTOP i3 cepaTuBHUM eekTom Cenobin M, 1110 po3-
poOJIeHU 3 ypaxyBaHHSIM BCiX HalCy4acCHIIIMX ITiIXOMiB
CTOCOBHO BiJIHOBJICHHSI CHY Ta IMiIBUIIEHHS CTPECOCTiii-
KOCTi.

YV 5 M1 #ioro cymneH3il MiCTUThCS ONTMMaJIbHa KOMOi-
Hallisi CHHepTiYHUX KOMITOHEHTIB:

— TepareBTUYHO 3Hauylla 103a MeJaToHiHy (1 mr);

— aMiHOKWCJIIOTU — TIONEePEIHUKU MeEJIaTOHIHY
(L-Ttpunrodan 12,5 Mr) i cepoToHiHy (TJTiLKH 7,5 MT);

— OioopraHiunuii MarHito oicraiumHar (15 mr) 11 mo-
KOJIIHHSI 3 JOJAaTKOBMM OioJjliraHAOM — BiTamiHOM B
(0,45 mr).

MenaToHiH Ta Oro CUHEPriuHi KOMIIOHEHTU CIIPUSI-
I0Tb CKOPOUYEHHIO Yacy 3aCUHAHH$, MiBUILYIOTh CTPECO-
CTIMKICTB AiTe#l i JOpOCAUX Ta MOJIMIIYIOTh iX ananTauiio
0 €MOLIIMHUX, PO3YyMOBUX i (Di3UYHUX HaBAHTAXKEHb.
Marsiii y moenHaHHi 3 BitaMiHOM B, € IpUPOIHIM TPaHK-~
BiJIi3aTOPOM, 110 TTOJIITIIYE SIKiCTh CHY, 3BMEHIIIYE HETaTUB-
Hi edekTn cTpecy (TPUBOXHICTb, JENpecito, OE3COHHS),
MPUTHIUYE HAJAMIpHUI CUHTE3 aJpeHOKOPTUKOTPOITHOTO
TOPMOHY i, BiIIIOBIAHO, IPOAYKIIiIO apeHalliHy Ta KOPTH-
301y (aHTaroHicTa MeJIaTOHIHY), a TAKOX pa3oM 3 IJIiLu-
HOM peryJjlo€ piBeHb rajbMiBHOI raMma-aMiHOMAacCJIsSHOI
KHCIIOTU B MO3KY Ta 3a0e3reuye BiTaMiH-B -3anexHuii
cuHTe3 3 L-TpuntodaHy HelipoTpaHCMITTEPa CEPOTOHIHY
(«ropMOHY colliajtizallii i IacTsI»), IKUii € ITONePeIHUKOM
MeJIaTOHiHY, PEeTYJIIO€ alleTUT, HACTpiii Ta cOH. TakuM 4m-
HOM, KOMITOHeHTHU 3aco0y Cenobin M, 3 ogHOro 60Ky, 3a-
0e3IeYyIoTh TOCTaTHIO KiJIbKiCTh MEJIATOHIHY B OpraHi3Mi
(ripu mpuiiomi cycrieH3ii BBeuepi repesd 3aCMHAHHSIM), 3
IHIIIOTO — KOHTPOJIIOIOTH (hi3i0NOTiYHUI piBEHb KOPTU-
30J1y, 3MEHIIIYIOUHU TIPOSIBUA CTPECY Ta MiABUIILYIOYN CTpe-
COCTIHiKiCTb, IIO MMPU3BOIUTDH IO BiIHOBJICHHS TPUBAJIOCTL
1 IKOCTi CHY y HiTeil pi3HUX BIKOBHUX I'DYII, TOYMHAIOUN 3
1 poky, Ta HOpoCIuX.

[lopy1ieHHs CHY, 3TiAHO 3 pe3yJbTaTaMU Cy4acHUX J10-
CJIiIKeHb, TICHO TOB’sI3aHi 3 IICUXiYHUM CTaTyCOM JIIOIM -
HU Ta BUCOKUM pusukoMm popmyBanHs HI3 [42]. Tomy Ha
CbOTOJIHI KOXEH JIiKap Ma€ YCBIJOMJIIOBATH, LIIO COH — 1I€
He TMAacCUBHUI CTaH, a XXUTTEBO BaXKJIMBUI TpOLIEC Bif-
HOBJIEHHSI Ta PEryJsiiii poOOTH MO3KY, Ha YOMY OCOOJIMBO
HATrOJIOIIYETHCS B LIISIX MporpamMu «3moposi aoau 2030»
[43]. Came BU3HAHHS IHOTO (DAKTy CTaJIO MiACTABOIO IIJIsI
BKJItoueHHsT B 2022 poli AMepMKaHCHKOIO acollialli€lo
cepus o0 moBigHUKA «KUTTS: § HAWBaXKIIMBIIINX KUTTE -
BUX TIOTpeO» I1le OJHOTO KOMIIOHEHTa — TPUBAJIOCTI Ta
SIKOCTi CHY $IK XKMTTEBO BaXKJIMBOTO ITOKAa3HMKA Kapaioyio-
rivHoro 310poB’s [44].

PesynbraTu HU3KM HAyKOBUX IOCIII>KEHb MOKA3YIOTh,
1110 CYYaCHMI CIIOCiO XKUTTS, aKTUBHE BUKOPUCTAHHS Tra-
JKETiB Ta COLliaJIbHUX MEPEX € MPUUYUHOI0 HEAOCTATHBOI
TPUBAJIOCTi CHY HE TUJIbKU Y JOPOCIUX, a i y IiTEH Ta mij-
JIITKiB 3 HEraTUBHUM BILUIMBOM Ha PO3BUTOK IXHHOTO MO3-
Ky, ICUXiYHEe 3M0pOoB’sl Ta cTaH cynuH [45]. HenocratHiii
COH MOPYIIYE KPUTUYHI HEHPOHHI MPOIIECH Ta KOTHITHUB-
Hi pyukuii [46, 47] i TiCHO MOB’SI3aHUI 3 NCUXIYHUMHU,
IMOBEIiHKOBUMU pO3JIaJdaMM Ta MpobiaeMaMu (i3MIHOro
pO3BUTKY y AiTeit. 3a maHumu [48], TpUBaJiCTh CHY, 110
HE BiAIOBiZa€e MEeBHOMY BiKY, BipOrimHO yacTilie Maaud
IiTHU 3 TICUXOMOBEAIHKOBMMHU pO3JaJaMU Ta IOPYILIEH-
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HSMU PO3BUTKY, OCOOJMBO i3 ciMeii 3 HU3bKUM COLlialb-
HO-€KOHOMiUYHUM cTatycoM. [Ipu 1bomy, 3rigHo 3 [49],
came 0aTbKaM/OIMiKyHaM HaJeXWUTh BUpillaibHa POJIb Y
3a0e3MeyeHHi YMOB 110J10 30epeKeHHsI 310POBOTO CHY Y
IXHIX TiTeH.

Ha cborogHi oco0inBe 3aHENOKOEHHSI BUKJIMKAE
npobsiemMa TOopyILIeHHsI CHY y MiUITKIB, SKi € Hallypas-
JIUBILIOK KATEeTrOPi€l0 HACEJEHHS B CWJY iX BIKOBUX He-
MPOEHIOKPUHHUX Ta TICUXOCOILAIbHUX OCOOIMBOCTEM
PO3BUTKY, HAasIBHOCTI PO3YMOBHUX T€peBaHTaXEHb, HEI0-
craTHbol DA, 3HAYHOrO MOIIMPEHHS LIKIIUIMBUX 3BUYOK
(KypiHHSI, BXKMBaAHHS aJIKOTOJIIO Ta iHIIINX IICUX0aKTUBHUX
peYoBrH) i HeonTUMajabHOro xapuyBanHs [50, 51]. Ilo-
pPYLIEHHS 3aCMHAHHS i HEJOCTaTHIll 3a TPUBAJIICTIO COH Y
MiIJIITKIB HailyacTille CynmpoBOMXYIOTbCS MCUXOEMOLLN-
HUMM pO3jIalaMu 3 MpOosiBaMU JeTpecii Ta cyiuuIaabHu-
MU IyMKaMu i cipobaMu. Y gociimkeHHi [52] 6ynu mpo-
aHaizoBaHi naHi onutyBaHHs 2021 poKy 111010 HasIBHOCTI
PU3UKOBOI MOBEMIHKU y MimmiTKiB i Mojoai 3 Piaopunu
(CILA), sixi Mai HeIOCTaTHIl 32 TPUBAJIICTIO COH. ABTO-
PY MiATBEPIWIN, 110 B YIHIB CTapIINX KJIACIB, SIKi CITaIN
MEHIIIe 8 TOOWH, YacTilie OyJIo IMOYyTTS CMYTKY abo 0e3-
Hafii, TyMKHd IIpO CaMOIyOCTBO Ta HaBiTh CyiUMAAJIbHIi
CIIpOOM TOPIBHSIHO 3 OJHOJITKAMM, SIKi Majy 3I0pPOBUIA
coH. OTpuMaHi pe3yabTaTu IOCIIIKEHHS CBimyaTh Mpo
Te, 1[0 PO3JalM CHY € aKTYaJIbHOIO MPOOJIEMOI0 CyYacHO-
T0 XKUTTS i MOAMbiKOBaHUM (aKTOPOM PUBUKY MOPYIIEHb
MCUXiYHOTO 3M0POB’Sl Y MiJUTITKiB, 110 OOTPYHTOBYE BaX-
JIMBICTB i1 BUPILLIEHHS CiIIbHUMU 3yCUJIJISIMU CIIELIiaJliCTiB
MYJIBTUAMCIUTUTIHADHUX KOMaH[ (TiefiaTp/Jlikap 3arajib-
HOI MPaKTUKU, TICUXOJIOT, HEBPOJIOT, COMHOJIOT, TICUXiaTp
(3a HeoOximHOCTI)) [52].

IIle ogHUM BaXJIMBUM BUCHOBKOM 3a pe3yJbTaTamMu
JocimkeHHs [53] € Te, 110 3M0pOBUiA COH SIK OAVH 3 KJIIO-
yoBux KoMnoHeHTiB 3C2XK Mae moTy:KHY CTpecaiMiTyIouy
Ii10 i MOXKe 3MEeHIITyBaTU (pi3MuHi Ta IICUXOJIOTiYHI IIPOSIBU
cTpecy, MoKpallyBaTy 3arajJbHUI CTaH 3M0POB’S i 3a1mo0i-
raTi BUHMKHEHHIO 3aXBOPIOBaHb, 1110 TAKOX acollifoBaHi
3i ctpecom (HI3, TEPX, oxupiHHs TOILIO).

OTxe, BUSIBIICHHS TTIOPYIIEHb CHY Y IPEICTAaBHUKIB yCiX
BEPCTB HACEJIEHHSI, BKJIIOYAIOUM IiTeH i MiIiTKiB, Ta po3-
poOKa KOMITJIEKCHUX CTpaTeTiii 1100 MOro IMOJIIIIeHHs
yepe3 gorpumanus 3CXK (3X, mocratHs DA, BincyTHiCTb
LIKIJIMBUX 3BUYOK, HABMYKM YIIPABJIiHHS CTPECOM) Ta, 3a
HEOOXiTHOCTi, MEIMKAMEHTO3HY KOPEKIIiIo CTajaun Iy 0a-
raThbOX KpaiH CBiTy HalliOHAJIbHUM 3aBIaHHSIM 3 CEPUO3HU -
MU €KOHOMIYHMMM Ta MEAUYHUMU Hacainkamu [54].

BrniauvB peryasipHOi Qisn4HOI QKTUBHOCTI
HQ 3A0pOB 9 AOAUHU

3rimHo 3 BUcHOBKamu ekcreptiB BOO3 perynsipna ®A
MPOTSTOM KUTTSI MO3UTUBHO BIUIMBAE Ha CTaH 370POB’s
monuHu [55] 1 € ogHUM i3 KirouoBUX (hakTopiB (iziono-
TiYHOTO PO3BUTKY, CIIPUSIE 3MEHIICHHIO TTOCTIPaHIialb-
Horo peduiokcy Ta 3arobirae ¢gopmysannio 'EPX [34,
56], cTUMYJTIO€ KOTHITUBHUI PO3BUTOK i COH. JloBenmeHo,
o (i3MYHO aKTUBHI JIOOU BCiX BiKOBMX KaTeTOPil Xu-
BYTb JOBIIIE, € €MITr€eHETUIHO MOJIONIIMMU, MAlOTh HIX-
ynii pu3uk GopmyBaHHs HI3 Ta Benukmx menpecMBHUX
posnamniB [57, 58], cuHApOMY IOAPAa3HEHOrO KUIIEYHUKA

[59], a Takoxx HMT it oxXupiHHSI, OCKiJIbKU Yepe3 30i1b-
1IeHHs1 BUTpaT eHeprii DA cTae KJIIOUOBUM PEryjasiTOpoOM
MT [60, 61].

DA TaKoX CTUMYJIIOE HEWporeHes, maM’siTb, pO3yMO-
BY Mpale3/laTHICTh, HEHPOIJIACTUYHICTb i HEMPOIPOTEK-
TOPHMI TIOTEHILia 3a pPaxyHOK TOJIMIIEHHSI KPOBOTOKY
B MO3KY, MiJIBUILEHHS Y HbOMY PiBHSI HEHPOTPOGhiYHOTO
(akropa Ta iHmmMx (akropiB pocty [62] i peanidye Taki
MO3WTUBHI BIUTMBU Ha 3[0POB’SI:

— TIOJIIIIIYE CTaH CEPLEBO-CYAMHHOI i OTOPHO-pY-
XOBOi cucteMm, (hOpMyBaHHS CKeJieTa, IOCTaBU, M SI30BOI
CWIN i BUTPUBAJIOCTI;

— TapMOHI3y€ ICUXOEMOLiliHY cdepy, 3MEHIIYE pi-
BEHb JeMpecii Ta TPUBOTH;

— cnpusie 3anobiranHo HI3 Ta migBuiiye edekTup-
HICTb HOTO JIIKyBaHHS;

— aKTUBYE TIPOLIECU MUCJICHHSI, HaBYaHHS Ta TPUIi-
HSITTSI PillleHb;

— 3a0e3IIeuye 370pOBEe 3pOCTaHHSI Ta PO3BUTOK Y JiTeil
Ta MiJUTITKiB;

— MOJIIIIIIYE 3arajibHe CAMOIIOUYTTSI Ta HACTpiii [62].

DA (roBenmiHka) Moxe OyTH pi3HOI iIHTEHCHUBHOCTI:

— MaJIOpYXJIMBA MOBEAiHKA (CUISTUM, JIeXKAuu, CTOSTIN
HEPYXOMO);

— nerka DA (mioBisibHA X01b04a);

— cepenHs DA (mBuaKa xoab0a, Oir MATIONLEM, IIa-
BaHHS, MiIIOM CXOIaMu);

— eHepriiiHa (Bucoka) MA (1BuAKUI Oir/miaaBaHHS,
IIBUJIKA 372 HA BEJIOCUTIEi, CIIPUHT, 3aHSTTSI CIIOPTOM)
(puc. 1).

JoBeneHo, 1m0 Gi3nIHO aKTUBHI JTIOIM MAalOTh BipoTif-
HO HVKYi PU3UKU CMEPTHOCTI Bill yCiX MPpUPOTHUX IIPU-
ynH, Tomy DA Oyna kBanidikoBaHa SIK XUTTEBUI MOKA3-
HUK (PKITDA), 110 3anporoHOBAaHUI SIK CKPUHIHTOBUIA
IHCTPYMEHT Ha MePBUHHIM JaHIi MEAUYHOI JOITOMOTH JJISI
BUSIBJICHHSI MALIiEHTIB, SIKi MaIOTh XpOHIYHi 3aXBOPIOBAHHSI
yu migsuieHuii IMT [63]. ZKITDA OLiHIOETLCS 3a I0I0-
MOTOI0 MEAWYHOI aHKETH, Ky MALLEHT 3allOBHIOE CaMO-
criitHo [63]. OTpuMaHi JaHi 103BOJISIOTH JiKaplo MPU3Ha-
yatu pexum DA BiIIMOBIIHO 10 BiKy Ta CTaHy 300pOB’s
JIOPOCJIOro MarieHTa 3rigHo 3 [l1obaibHUMI peKOMeHIa-
uissmu BOO3 [64]: 150 xBunuH aepooHoi DA momipHOT
abo0 75 XBUJIMH BUCOKOI iHTEHCUBHOCTI, a00 €KBiBaJIeHTHA
ix KoMOiHallisi; aepoOHi BMpaBU CJIiJi BAKOHYBATH Tepio-
namu npotsirom 10 XBUJIMH; 711 OTPUMAaHHS JOJATKOBOI
KOPUCTI IS 300POB’ST MOXHa 30iIblINTU aepobHy DA
MOMipHOI iHTeHCUBHOCTI 10 300 XBMJIMH Ha TKIEHb a00

JIEFKA CEPEOHA BUCOKA
®IBUYHA DISUYHA (EHEPTIAHA)
AKTUBHICTb AKTUBHICTb AKTUBHICTb

MAJIOPYXIUBA
COH MNOBEAIHKA

BUTPATU

EHEPTIi B -1 1111

HUKYE ooses

PucyHok 1. InTeHcuBHicTb DA (Big manopyxnnBoi
rnoBeAiHKV 40 BUCOKOI (eHepriliHOi) akTUBHOCTI)
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BUCOKOI iHTeHCUBHOCTI 10 150 XBUIMH Ha TWKIEHBb, a00
3a0e3IeuYnTy iX eKBiBaJeHTHY KOMOiHAllilo; BIIpaBU IJIs
3MilIHEHHSI M SI3iB CJIiJl BUKOHYBaTH 2 200 OiNblle THIB Ha
TUXJIEHb, 3aJy4alou OCHOBHI Ipynu M’si3iB; MpuU oOMe-
>KeHit MOOLTbHOCTI HeoOXinHO MaTy DA 1151 TTOTITIIIEHHST
piBHOBAaru Ta 3aroOiraHHs MamiHHAM 3 abo Oijblle IHIB
Ha TUXXIEHb; SIKIIIO OCOOM HEe MOXYTbh peaslizyBaTu peKo-
MmeHaoBaHy DA uepe3 cTaH 300POB’sl, BOHM ITIOBUHHI OyTH
HACTUTbKU (Di3UYHO aKTUBHUMU, HACKIJIBKY 11€ MOXKJIMBO.

CyuacHi negiatpuuni pekoMmeHaanii BOO3 i CDC ne-
pendavaroTh Taki BapianT DA TIPpOTATOM IHS IS AiTei y
Billi:

— 1-3 poku — 180 xBunuH DA Oynb-g9KOi iHTEHCHUB-
HOCTI (irpu, MpOTyJISIHKY, TOB3aHHS, JIA3iHHS);

— 3—5 pokiB — 180 xBWIMH, 3 HUX LIOHaKMeHIIe 60
xBWINH — DA cepeHbOi/BUCOKOT iHTEHCUBHOCTI;

— 6—11 pokiB — MiHiMyM 60 XBHJIMH MepeBaxkKHO ae-
pobHoi DA Ta mpuHaliMHi 3 IHI Ha TVXKIEHb BIPAaBU Ha
3MIlTHEHHS M’sI3iB i KiCTOK (3aHSITTSI CIIOPTOM, X0/1b0a Ta
KaTaHHS, Tillli TPOTYJISHKY, i3/1a Ha BEJIOCUIIei, YPOKU
Gi3KyIBTypH y WIKOJI, IIBMAKA XOap0a, Oir, Tpa B M 44,
IUTaBaHHS, TaHIIi);

— 12—17 pokiB — He MeHIe 60 XBUIMH Ha ACHb 3 aK-
ILIEHTOM Ha aepoOHi I CUJIOBi HaBaHTaxKe€HHs 3 pa3u Ha
THXIEHD [65, 66], a o6car DA noHan 60 XBUJIMH MOXe 3a-
0e3MeunTH 10AaTKOBI MmepeBaru Iist 310poB’s [67].

Otxe, perynsipHa DA gk 3Hauymii KommnoHeHT 3CK
CHpUsIE MOJIMIICHHIO CTaHy 3M0POB’Sl Ta 3HUXKYE PU3UK
dopmyBanHst HI3, a takoxk HMT it oxxupiHHs, 1110 poOUTH
11 BaXJIMBUM, €(EKTUBHUM i (hi3i0JIOTIYHUM eJIeMEHTOM
MpodiaKTUIHUX cTpaTeTiii [68].

LLKiaAUBI 3BUYKU TA X BIAUB HQ 3A0POB’S
AIOAUHU | PO3BUTOK XPOHIYHMX 3QXBOPIOBAHb
Ta AeQiynUTHNX CTAHIB

Hotpumannsa 3CXK must 30epexkeHHsT 300pOB’sl Ta 3a-
no0iraHHs XpPOHIYHMM 3aXBOPIOBAHHAM i Ae(illMTHUM
MNaTOJOTiYHMM CTaHaM BKJIIOYA€E TAKOX i YCBiTOMIJIEHY Bill-
MOBY BiJl IIKiJTMBUX 3BUYOK, 30KpeMa BXKUBAHHS TIOTIOHY
[69, 70] Ta ankoromio [71].

B>XWUBQHHSI TIOTIOHY TA 3A0POB’SI AOAUHU

3rinHo 3 nanumu BOO3, Ha cboronmHi y CBiTi nansiTh
TIOTIOH Oinbiie 1,1 Mapm oci0, MoYnHaOUM 3 AUTSIYOTO i
0COOJIMBO TIUTITKOBOTO BiKYy, BUKOPUCTOBYIOUM MOTO SIK
crocid6 opMyBaHHSI CaMOIIEHTHMYHOCTI Ta CaMOCIIpHIi-
HATTA [72]. I1pu nboMy HaliOLIbIIA Y CBITi KiIbKICTh 0OCi0,
SIKi MAJISITh TIOTIOH, MpoxuBae y Kurai [73], a B IHaii Haii-
OiJIbllle TUX, XTO KY€ TIOTIOH, i 15 LIKiIJMBa 3BUYKA 1110~
roauHu 3a0upae XUTTa 154 inaiiuis [74].

24 yepBHs 2025 poky Ha BcecBiTHiil KoH(pepeHIil 3
KOHTPOJIIO Hall TIOTIOHOMAMiHHSAM y JlyOjiHi reHepaib-
Huit mupekrop BOO3 moktop T.A. Hebreyesus ompu-
JIIOIHUB pe3yJbTaTh aHaji3dy, mpoBeneHoro IHcTuTyTom
MOKa3HUKIB Ta OILIIHKM 310pOB’Sl Mpu BalMHIrToHCHKO-
My YHiBEepCUTETi, 1110 Oa3yBalucsl Ha JaHUX TOCITiIKEHHS
«ImobanpHMit TATAp XBOPOO», BiAIIOBITHO 10 sikoro 'y 2023
polli BXWBaHHS TIOTIOHY MPU3BEJIO 1O 3arubesi MmoHan
7 MJH JII0Ael Y BCbOMY CBiTi, 3 HUX 10 1,3 MJIH — BHa-
CIIiIOK macuBHOro Kypinss [75]. Lls mpobiema y cBiTo-

BOMYy MaciTabi cTajga 3HAYHUM €KOHOMIUHUM TSrapeM
IIJISI CUCTEM OXOPOHU 3[0pOB’SI, OCKiJIbKHW IIOPIYHI BU-
TpaTu Ha ii BupiteHHs1 caruynu 1,4 tpax gonapis CILA
[76]. TioTIoHOMANiIHHS BU3HAHE OAHUM i3 OCHOBHMX DP
CMepTi cepell YoJIoBiKiB (5,59 MIIH) Ta 7-M 3a 3HaAUYIIIiC-
Tio cepen xkiHOK (1,77 muH). I xoua 3 1990 poky KinbKicTb
CMepTeli, MOB’SI3aHMX 3 TIOTIOHONAJNIHHSIM, B 0araTbox
BMCOKOPO3BMHEHUX KpaiHaX HEBIUHHO 3HWXYETHCS, B
IHIINX KpaiHax ii piBeHb CTPIMKO 3pOCTa€, 110 IIPU3BEIO
1o 30ibIeHHs Ha 24,4 % T106abHOTO TTOKa3HUKa. Tomy
B CYJaCHOMY CBITi IPOTPeC y BUPIIIEHHI L€l MpobaeMu,
He3BaXkalouM Ha TTOCWJIEHHSI PEeTYIIOBaHHS, 3aUIIAETHCS
HECTIMKNM, OCKiJIbKM TIOTIOHOBA MPOMUCJIOBICTH MPOIO0-
BXXYE PO3BUBATUCH i MPOCYBA€E Bce OisibIle HOBUX MPOAYK-
TiB, OPiEHTYIOUMCH MEpeBaXKHO Ha MoJIoab [77].

YucieHHUMU AOCTiIXKEHHSIMU TOBEACHO, 110 TIOTIO-
HOBUI 1uM MicTtuTh moHan 5000 imeHTHdiKOBAaHUX TOK-
CUYHUX XiMIYHMX PEUYOBUH, 98 3 AKUX MOB’sI3aHi 3 IMiABU-
1eHUM pusukoM po3Butky CC3, a 69 € kaHLieporeHaMu
[78]. ImeTbcsi, 30kpeMa, Mpo akpoJjieiH, (opmanbuerin,
akpwiIoHiTpwa, 1,3-OyTamieH, ameTaJabIeril, OKCHUI eTH-
JIeHy, i3ompeH, ski ymkomkyiots JHK [79]. Ock yomy
3apa3 He BUKJIMKAE CYMHiBY HECIPUSITIWBUIN BILIUB TIO-
TIOHOMAJIiHHS Ha 300POB’S JIOAUHU 3 BUCOKUM PU3UKOM
PO3BUTKY COILiaJIbHO 3HAUYYIIOl IaTOJIOTii: OpOHXiaabHOI
actMu [80], XpOHIYHMX OOCTPYKTMBHHUX 3aXBOPIOBaHb
sereHb [81], CC3 [82, 83], peBmaroinHoro aprpury [84],
paky pi3Hoi jokamizamii [85, 86], LIJI [87], mopymieHHs
rnapameTpiB KpoBi [88] Ta sikocTi xkutTs [89] 3 BiporinHUM
301JIbIIIEHHSIM PiBHSI cMepTHOCTI [90, 91].

BkazaHe oOrpyHTOBY€e HEOOXiTHICTb 00’€THAHHS 3y-
cwiib OOH, BOO3 Ta iHmuMx MiXHapoOIHUX OpraHisza-
iii, JepXaBHUX i HeAepKaBHUX yCTaHOB, 3acO0iB Maco-
BOI iHdopMalii Ta MEIUYHOI CIITBHOTU IJIs BUPILICHHS
i€l MeIMKO-TICUXO0COLiaJIbHOI IIPOo0JeMHU Yepe3 aKTUBHE
BripoBamkeHHs1 3C2K 3 yCBiIOMIEHOIO BiIMOBOIO KypIIliB
Bil BXXMBaHHS TIOTIOHY. OHaK 3a pik y cBiTi muiie 1 % nmx
0Ci0 MOXYTh CaMOCTiIi{HO BiTMOBUTHUCH BiJl TIOTIOHOTAJIiH -
HsI, 10 3YMOBJIIOE HEOOXiMHICTh HaZaHHS iM MeIUYHOI
Ta MCUXOJOTiUHOI MiATpUMKHU. OCBiTa i KOHCYJIbTYBaHHS
JIiTe Ta MiAJIITKiB JiKapsIMU i MCUXOJOraMU BUSIBUIUCS
eeKTUBHUMU y 3MEHIIIEHHI BXXMBaHHS TIOTIOHY. Ha cbo-
rogHi ekcrieptu BOO3 BBaxkaroTh, 1o 5,6 MIpA JTioaeit
(71 % HaceneHHS TUTAHETH) 3aXUIIEHI TPUHAWMHI OTHIEIO
TMOJIITUKOIO MPOdiTaKTUKU BXKUBAHHS TIOTIOHY [92].

BrinvB QAKOroAto HQ 3A0POB’S1 AKOAUHU

Ille omHi€ro MIKiAIWBOIO 3BHUYKOIO, IO HETaTUBHO
BILIMBAE Ha 3M0POB’SI JOPOCIMX, a OCOOJIMBO AiTeli Ta Iif-
JIITKiB, € BXXMBaHHs ajKorofo (etaHosy) [93]. JoBeneHo,
110 €TaHOJ HaBiTh y MaJMX no3ax [94] mMae HU3KY Hera-
TUBHUX HACJHIJKIB JUISl 3M0pPOB’SI — SIK KOPOTKOCTPOKO-
BUX (CITSIHIHHSI Ta 3HEBOIHEHHSI), TaK i JOBFOCTPOKOBUX
(TopyuieHHsI MeTa0o0Ii3My, ypaskeHHs MMeUiHK1, MO3KY Ta
IHIINX OpPTaHiB i CUCTEM OpraHi3My), IO CYTTEBO CKOPO-
YyIOTh TPUBAJICTb XUTTS JIOAWHU. TOMYy 3JI0BXMBaHHS
ankorosieM 0yso Bu3HaHo OOH rio6ansHo0 IIpodJeMoio,
a 60poTHOY 3 HUM 31 IIOPIYHUM MOHITOPUHTOM — IIPiOpH-
tetoM y IlopsinKy A€HHOMY CTajoro po3BUTKY Ha Iepiof
1o 2030 poky [95].
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BikuBaHHS aJIKOr0JI10 BipOTiTHO MiABUIIYE PU3UK PO3-
BUTKY HM3KM XBOpOO i crielu@iyHuX aJIKOroab-acolliiio-
BaHMX MOPYIICHB y mopociux [96] i 0co6amBO y MiUTITKIB,
OCKIJIbKM Yy HUX 11l TPUBAIOTh BiKOBI Ipoliecu Heilpore-
Hesy [97], 110 NpU3BOAUTH 1O BUCOKOTO PiBHSI 3aXBOPIO-
BaHOCTI, TpaBMYBaHHS i CMEpPTHOCTI. 3TiIHO 3 JTaHWUMU
3Bity BOO3 nipo cTaH 310poB’s HaceJleHHS Ta BXXMUBaHHS
aJIKOTOJII0, LIIOPOKY BiJl MOTO MIKiIJIMBOTO BILIMBY ITOMU-
pae Giible 3 MJIH JIFOEH, 110 CTAHOBUTH MoHan 5 % Bif
3araJibHOI KiJIbKOCTi 3aXxBopioBaHb y cBiTi [98]. Lle cTocy-
eTbes 72 % BUMAnKiB paky rojoBu Ta mwui [86], KUTTEBO
3arpo3JIMBUX TilorjaikeMiil y mauieHTiB 3 LI, sxi mpuiima-
I0Th IHCYJIiH Y CyIb(OHIIce4oBUHY [99], mcuxiuyHUX po3-
nanis [100], tpaBm, CC3 [101—103], HMT ii oxupiHHs
[104], ypaxenb neuinku (uupo3) [105] Ta couianbHo 3Ha-
yymux iHgekuiii (tyoepkynbos, BIJI/CHII) [98].

ETaHon TakoX BBaXKAa€ThCS IMOTY>KHUM TEPaTOreHOM,
1110 TiJIBUIIYE PU3UK PO3BUTKY PO3JaiB (eTaJbHOTO ajl-
KOTOJIBHOTO criekTpa ((heTaqbHUii/9acTKOBUI DeTaIbHUIT
JIKOTOJIbHUI CUHIPOM, PO3Jial HEHPOPO3BUTKY, CTATUY-
Ha eHIledasomaTis Ta BpoIXKeHi Baau pO3BUTKY, ITOB’sI3aHi
3 anikorojieM) [106].

Came Tomy y 2018 poui BOO3 3amouaTtkyBaia iHiria-
TuBy SAFER (akpoHiM, BU3HaYeHUI 3i CIIMCKY 3aIIaHO-
BaHUX Jiit), 11100 3MEHIIINUTH KiJIbKiCTh CMEpPTeit, 3aXBOPIO-
BaHb Ta TPABM, CIIPUYMHEHUX 3JIOBKMBAHHSIM aJKOT0JIEM
[101]. BuxopucToByoun Habip iHCTPYMEHTIB Ta pecypciB
BOO3, ininiatuBa SAFER Bkitouae HU3KY BTpy4yaHb 3
ypaxyBaHHSIM €KOHOMiIYHOiI e(heKTUBHOCTI /ISl 3MEHIIIEH-
Hs1/3armo0iraHHsI 3/I0BXUBAHHIO aJIKOTOJIEM, a caMe:

— MOCUJICHHST 0OMEXEHHS Ha JOCTYITHICTh aJIKOTOJIIO;

— BIIOCKOHAJIEHHSI Ta 3a0e3MeYeHHsI JOTPUMaHHS 3a-
XOJIiB IIPOTHIil KEpMYBaHHIO B HETBEPE30MY CTaHi;

— CIPUSIHHS JOCTYITYy JO CKPUHIHTY, KOPOTKOYACHUX
BTpYy4YaHb Ta JIiIKYBaHHS;

— 3aMpoBaIXEHHSI 3a00POHM/KOMILUIEKCHUX OOMe-
KE€Hb Ha peKJiaMy, CIIOHCOPCTBO Ta MPOCYBAHHS allKO-
roJiio;

— MiIBULIEHHS LIiH Ha aJIKOTOJIb 32 IOMIOMOTOI0 aKIIM-
3iB Ta LIiIHOBOI MOJITUKM.

3Ha4yHOIO MPOOJEMOIO CYyYaCHOro CYCIiJIbCTBA CTaJIO
BXXMBaHHS aJIKOTOJIIO MiTiTkaMu. Xo4da OiIbIIiCTh ITiIJTiT-
KiB pO3yMi€ HETaTUBHUI BIJIMB BXXWBAHHS BEJIMKOI KiJlb-
KOCTI aJIKOTOJIIO 32 OJIUH pa3, barato XTo BBaxae, 1110 He-
BeJIMKA MOTo 103a € HEe TAKOIO BXe il pu3nkoBaHoto. [1pote
3TiAHO 31 CTATUCTUYHMMU JAHUMM IiIUTITKA, SIKi BXUBa-
IOTh aJIKOT0JIb, B CEPEAHBOMY CIIOKMBAIOTh MOTO Oijbliie
3a OIMH pa3, HiXK OinbIIicTh gopociux [107], i He TiabKKu
IIBUIILIE I STHiIOTh, ajie M HaCiAKU CIT’THiHHS Y HUX € Tip-
My st 300poB’si. Lle Tsokki TpaBMU, He3arlaHOBaHa
BariTHICTh Ta paHHi abopTH, iH(EeKIii, 1110 MmepeaarThes
CTaTeBUM IIJISIXOM, YpaXkKeHHSI MeYiHKU Ta (OpMyBaHHS
HeOe3MeUHUX It KUTTS MaToJOTiYHUX AediluTHUX cTa-
HiB, HIBUJIKWII PO3BUTOK aJKOTOJII3MY Ta 3JIOBXMBaHHS
IHIIIMMM TICUXOAKTUBHUMU PEYOBMHAMM Yy 3B’SI3KY 3 He-
00OPOTHUMM TIOIIKOKEHHSIMU MO3KY B TIpolieci ioro
po3BuUTKy [108].

Bxazane minTBepaKye MOLIIBHICTh i BaXKJIMBICTDb Bill-
MOBHU BiJl IKiIJIMBUX 3BUYOK SIK BaXJIMBOTO KOMITOHEHTA
3CXK nys 30epexeHHs 3M0pOB’sl i KUTTS Ta MPoGiIaKTU-

KM COIliaJIbHO 3HAYyIIMX 3aXBOPIOBaHb Y BCiX BEPCTB Ha-
CEJICHHSI, BKJIIOYAIOUM JiTeH 1 MiaTiTKiB.

CouLiaAbHO 3HQYYLLi XPOHIYHi 3QXBOPHOBAHHS
T4 NATOAOfriYHi CTAHU, AQCOLINOBAHI
3 HepAoTPUMAHHSIM 3CXK

OnHi€0 3 OCHOBHUX CyYyaCHUX TMPUYMH TOTipIIeHHS
3II0POB’Sl TOPOCIIUX Ta JAiTell BCiX BIKOBUX TPy, 0COOJINBO
IMTITKIB, Y CBITi € OXXUpPIHHS, SIKe BU3HAHEe HeiHMeKIIiii-
Hoto emnigeMiero XXI cTomiTTs i 11006a71bHOI0 METUKO-TICU -
XOCOLiaJIbHOIO TIPOOJIEMOIO, KJIIOUOBUM KOMITOHEHTOM
BUPpIILIEHHS SIKOi € BIipoBaxKeHHs npuHuniB 3CXK y Ha-
ceJIeHHs Ha AepxxaBHoMy piBHi [109]. 3a ocTaHHIMU OLIIH-
kamu ekcreptiB BOO3, oauH 3 8 KUTEJIiB IUIaHETH CTPaK-
nae Ha oxupinHs [110]. KoxHa n’sgta iuTUHA Yy CBiTi Mae
HMT abo oxupiHHS, a y NiUTITKiB MOLIMPEHICTh 3aXBO-
PIOBaHHSI cATa€ y nessKux KpaiHax piBHs 20—25 % i HaBiTb
33 % [111]. Hacninkom oXXUpPiHHS MOXe CTaTh PO3BUTOK
acoLIiIOBaHUX 3 HUM TSIKKMX XPOHIYHMX COLlialbHO 3Ha-
yymux xBopoO Ta craHiB (HI3, meTaboniyHuii cuHapoM,
I'EPX, epo3uBHuii e3odarir, crpaBoxin bapperra, mopy-
LIEHHSI OMOPHO-PYXOBOTO anaparty, MeTaboJIiYHO acolli-
loBaHa CTeaTOTUYHA XBOpoOa IMEe4YiHKU, KOBUHOKAM siHa
XBopooOa, aediuut Bitaminy D Tomro) [112].

Takox y OUIBIIOCTI OiTeil, 30Kpema IiIJIiTKiB, 3 OXM-
PiHHSM (DOPMYIOThCS IICUXOEMOLLiIHI MTPOOIeMU (3HUXKEH-
HST CAaMOOLIiHKM, BUCOKMIA piBeHb TPUMBOXKHOCTI, AETIpecis,
pPO3J1aIu CHY), OCKIJIbKM BOHU YaCTO CTalOTh 00’ €KTaMU JUISI
HACMIIIIOK 3 OOKY OJTHOJTITKiB i CTUKAIOThCS 3 OyJIiHTOM abo
KiOep3asikyBaHHSIM, 110 MOXE TPU3BOIUTH IO CaMOi30-
JIsIii Ta HaBiTh cyinmunanbHuX cripoo [113]. Came mimtiTko-
BUI BiK € KPpUTUYHUM TIepiooM 1Jisi (HOPMYBaHHS 3BUYOK
Ta BCTAHOBJICHHS CTIMKMX TMATEPHiB MOBEAIHKHU, 30KpemMa
XapyoBOi, TOMY [Iisl HECIPUATIUBUX (paKTOpiB (HagMipHe
CHOXMBAHHS KaJlOpili, TiMoguHaMis Ta HEAOCTATHE Tepe-
OyBaHHSI Ha CBiXKOMY IIOBIiTpi, ITOPYILIEHHST CHY, IIKiIIMBi
3BUYKU, CTPEC TOILO) MOXE MPU3BECTU N0 (OPMYBAHHS
HU3KM MATOJIOTIYHUX CTaHiB, 1110 MOTIMOIIOITECS MPOTSI-
roM nojaibiuoro xutTs. Lle crocyeTbes, 30KkpemMa, po3BU-
TKY HEIOCTaTHOCTi/nedilluTy XUPOPO3ZYMHHOTO BiTaMiHy
D, axkuii BusBisiiots y 30—60 % miteii i MiuIiTKiB 3 OXKM-
PIHHSIM, 110 TTPU3BOIUTH 0 TIOPYILIEHb B OITOPHO-PYXOBiit
CHUCTeMi, TABUIIYE PU3UK PO3BUTKY iH(MEKIIIHHUX, aBTO-
iIMyHHMX Ta MeTa0oJIiuHUX 3axBopioBaHb [114]. [loBeneHo,
o y 80 % MimTiTKiB 3 OKUPIHHAM 3a HAsSIBHOCTI TediuTy
BiTamiHy D 30epiraeTbcsl BUCOKAa MMOBIpHICTh TSKKOTO
OXXHUPiHHS B JOPOCJIOMY Billi, 1110 aCOLIIIOETHCS 3i 3HAUYHOIO
YacTOTOIO TOCHiTali3alliii Ta BACOKMM PiBHEM CMEPTHOCTI
BHACJIiI0K iH(eKiiHuX xBopoo Ta HI3 [115].

Ha cboroani aediuut Bitaminy D € riio6anbHO0 Mpo-
6JIEMOIO0 OXOPOHU 310poB’s [116], 10 TicHO MOB’s13aHa 3
nopyieHHssM 3CXK. BkazaHe cTocyeTbes i OXKUPiHHS, IO
OyJ10 MiATBEPIKEHO pe3yJbraTaMu MeTaaHamisy [117].

BiamoBinHO 10 cydyacHUX ysBJICHb XKUPOPO3UYMHHUIA
BiTamiH D € mperopMoHOM, 110 PETyJII0€ KalbllieBo-(oc-
(opHuit 06MiH, 3a6e3neuye hopMyBaHHSI Ta MiHepasi3a-
wito kictok [118, 119], Gepe yyactb y Momyssiiiii iMyHHOT
BiIMOBimi, ceKpelii iHCYJIiHY, pO3BUTKY HEPBOBOI TKaHM-
HU Ta PEryJsilii KJIITUHHOTO POCTY, TOMY HOro mediluut
OigBUINYE pU3UK (GOpMyBaHHS paxiTy, OCTeoMaJsllii,
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OCTEONOpPO3Y, iHCYIiHOPE3UCTEHTHOCTI, oxupiHus, L/,
MeTaboJiYHOr0 CHMHIPOMY, CHpPHUSIE 3aXBOPIOBAHOCTI Ha
rocTpi pecriparopHi iHdekii [120, 121].

Bitamin D icHye y nBox ¢opmax: Bitamin D, (epro-
KanbLuudepon) Ta Bitamin D, (xonekanbuudepon), Skuit
YTBOPIOETHCSI B IEPMAIbHOMY I1api MIKipW Mil BIJIUBOM
yibTpadiosieToBOro BUIIPOMiHIOBaHHSI crieKtpa B (mo-
BXUHa XBUJi — 290—315 HM), a TAKOX MICTUTBCS Y KUP-
HUX copTax pubOu. MeTaboiyHO aKTUBHI (DOpMU IIHOTO
€CEeHIIiaJIbHOTO MiKPOHYTPIi€EHTA YTBOPIOIOTHCS BHACIIOK
peaxiiii (hepMEeHTaTUBHOTO TiAPOKCUIIOBAHHS Yy MEYiHIIi
Ta HUpKax [33].

OuiHka cratycy BiTamiHy D 3acHOBaHa Ha BUBHAUYEHHI
oro KoHILIeHTpallii B KpoBi [122]: 10CTaTHBOIO € KiJIbKIiCTh
75—125 umonb/n (30—50 Hr/mi); HemocTaTHbOIO — 50—
75 umonb/n (20—30 Hr/mi), nedilluTOM € KOHLEHTpaLLis
< 50 HMoJIb/J1 (HUK4e Bia 20 HT/mi).

OCHOBHUMM NpudyuHamu aedinuty BitaMiHy D Bu-
3HAHO HEJOCTAaTHE HOro YTBOPEHHSI IIKIipOIO IIiJ Hi€ro
COHSTYHUX TPOMEHIB, 3HMXEHE CIOXMBAHHS BiIOBi/I-
HUX TIPOAYKTIiB; PETiOH MPOXMBAHHS; BIJIMB KYJBTYPHUX
i pesiriiHuX Tpaauiliil; coLiaIbHO-eKOHOMIYHMI CTaTyC
[123]; a TakoX miTu 1-ro poKy *KUTTS Ha BUKJIIOUHO TPy~
HOMY BUTOJOBYBaHHi, SIKi HE OTPUMYIOTb IPO(ITIaKTUIHY
no3y Bitaminy D (400 MO); niTu Ha IITYYHOMY BUTOIIO-
BYBaHHi, sIKi He oTpuMyTh 1000 M1 amanToBaHOI CyMi-
i, 30arayeHoi BitamiHOM Dj; nmiTu Ha eiMiHaLiiHIi 6e3-
MOJIOUHIi Ji€eTi (ayepris Ha OITI0OK KOPOB’STYOTO MOJIOKa,
JIaKTa3Ha HeJOCTaTHICTh); BereTapiaHili Ta BeraHu; ocoou,
Yy pallioHi SKUX Majo TMPOAYKTiB, 30araueHux BiTaMiHOM
D; miomm, aKi HemOCTaTHBO IepeOyBalOTh Ha COHIli, TeM-
HOIIKIipi AiTH; XBOpi HA MYKOBiCIIMI03, 1Ie/1iaKito, 3amaib-
Hi 3aXBOPIOBaHHSI KHUIIIEYHUKA, OCTEOIOPO3, OXUPIHHS,
XPOHIUHI 3aXBOPIOBAaHHS HUPOK Ta IEeUiHKM (BHACIIZOK
MOPYIIEHHSI YTBOPEHHSI aKTUBHUX METa0OJITiB BiTaMiHy
D); ocobu, siKi TpuBaJO OTPUMYIOTh MPOTUEHiIEIITUYHL
JIiKapchKi 3aco0M, 110 MOCWIIOIOTH iHAKTHBALIil0O aKTUB-
HUX MeTaboiTiB BiTaminy D [124].

IIpu oxupiHHi uepe3 Hediziongoriuni MeTaboTIUHI
MpOILIeCH B OpraHi3aMi HaKOIMUYYIOThCSI HEaKTUBHI (hOpMU
BiTaMiHy D, sKi cTaloTh HEAOCTYIMTHMMM JJIs1 peasizaliil
itoro GionoriuHux edexTin [125].

Pesynbrati HayKOBUX JOCHIIKEHb Ta aHaJiTUYHUX
OIJISIIiB OCTAHHIX POKIB MiNTBEPAWIN, IO MiTH i MiITITK1
3 OXXUPIiHHSIM MaroTh BipOTiTHO HIDKYi KOHIICHTpAIlii Bi-
taminy D y cuposarui kposi [117, 126, 127]. ITosicHeH-
HSM IIOTO MOXe OYTU Teopisi HaKOIMMWYeHHs BiTaMiny D
y >KMPOBiil TKaHMHI, 110 MPU3BOAUTH OO0 3HMXEHHS HOro
GiomoctynHoCTi. A Hu3bKa MA 3 HeJOCTaTHIM TepeOyBaH-
HSIM JUTUHU HA COHIL MPU3BOAUTH 0 MOPYILIEHHS pery-
JSILIT ceKpeuii IENTUHY Ta aaiunoHekTuHy [114, 128, 129]
3i 30UIBILIEHHSIM CUHTE3y HU3KHU Mpo3analbHUX [IUTOKiHIB
(bakTop Hekposy nyxiunu, 1L-6, 1L-103), popmyBaHHIM
3arnajieHHs: i iHcyniHopesucteHTHocTi [130]. Tomy npu
OXMpPIiHHI pEKOMEHIOBaHa carieMeHTallisl XapuyoBOTO pa-
LioHYy H03aMM BiTaMiHy D, ki ynBidi, a iHOIi HAaBiTh yTpU-
4i OB, HIX IS MalieHTiB 3 HopManbHOI0O MT [131],
ockinbku akTuBHa dopma 25(OH)D 3Hmkye cuHTe3 TIpo-
3anajbHUX LIUTOKIHIB [114] Ta MiMiTye pO3BUTOK XPOHiU-
HOro 3anajeHHs. ToMy nalieHTaM 3 OXXUPIHHSIM HEeOoOXia-

HO JOTpUMYBATUCS 30a7aHCOBAHOTO XapuyyBaHHS, MaTu
nocrtaTHiil coH i DA Ha cBixkoMy MOBITpi BiAIMOBIIHO 10
BiKY 3a BiICYTHOCTI IIKiJUTMBUX 3BUYOK [127], TOOTO TIpO-
TSITOM yChOTO XUTTSI motpumyBatuch 3CXK [132], sakuit
BBaXKa€ThCS HaltleheKTUBHIIIMM i €EKOHOMIYHO JTOIITEHUM
npodinakTuaHuM migxoaom [133].

OkpeMuit HayKOBUI iHTEPEC CTAHOBJISITH TAKOX aco-
miamii MixX OXXKUpiHHAM Ta AedinmToM BiTaminy D, 110 He-
raTUBHO BIUIMBAIOTh HA TOHYC HUXXKHBOTO CTPABOXiTHOTO
chiHKTepa, CeKpelilo KMCIOTA B IUIYHKY Ta YYTJIUBICTh
CJIM30BOI 000JIOHKM CTPABOXOY MO ii MOIIKOMXKYIOUOI Mdii,
CHpPUSIOUYM BipOTiTHO YacCTillIOMy BUHUKHEHHIO €ITi30/iB
naroJjiorivyHoro pedtokcy ta po3Butky I'EPX [134]. Ha
cborogHi 'EPX Bu3HaHa 3aXBOprOBaHHSM, IO acOLiiio-
BaHE 3 OXHUPIHHSIM Ta HAJEXUThb 10 HAUTOIIMPEHIIINX Y
CBITiI ypaxkeHb BepxHix BimaiiiB TT, Ha sike cTpaXkmae y CBi-
Ti GiypIre 1 MJIpI JOPOCIMX, OiTei Ta mimTiTKiB [135].

BucHoBkM

1. 3CXK B cyyacHUX yMOBax € BaXJIUBUM Ta edek-
TUBHUM iHCTPYMEHTOM IIJIsI 30epexKeHHs OJIaroImoryqds i
3I0POB’Sl HACEJIEHHS TJIAaHEeTH, 110 BKJIIOYEHUI B TPETIO
rnobanbHy ik nporpamu OOH «1ini cTazoro po3BUTKy»
1o 2030 poky Ta peKOMeHI0BaHUI1 1JIsI BOPOBAIKEHHS Ha
Niep>KaBHOMY PiBHi y BCiX KpaiHax.

2. CBIiTOBOIO TPOMAJICHKICTIO Ta MEIUYHOIO CIijib-
HOTOIO BM3HaHO, 10 HepoTpuMaHHsl 3CXK acollitoeTbes
3 TOPYIIEHHSIMU 3[0POB’sl 1 BipOriqHO 30i/blllye PU3UK
bopmyBanus HI3, iHII01 mommpeHo1 XxpoHiYHOI maToJIorii
(oxupinnst, TEPX), nedinnTHuX cTaHiB, a TAKOX MiABU-
IIIYE piBeHb CMEPTHOCTI BCiX BEpCTB HACEJIEHHSI, BKJIIOYa-
10UM AiTeH i miamiTKiB.

3. HaykoBuMM 1OCTiIKEHHSIMU Ta JAHUMU MeTaaHai-
3iB JIOBENIEHO, 110 YCBiZIOMJIEHE TIOTPUMAaHHS HACEeJIeHHSIM
npuHuunis 3CXK 3 paHHBOr0 TUTUHCTBA € OCHOBOIO Hali-
Oinblll e(PeKTUBHUX, 0E3MEeYHUX Ta EKOHOMIYHO OOIPYH-
TOBaHUX MOpOodiTaKTUUYHUX CTpaTeriii, peasizalisi SIKHUX
MOBMHHA 3IiliCHIOBATUCH CIiJIbHUMM 3ycuiuisMmu OOH,
BOO3 Ta iHmmMX Mi>XKHapOAHUX OpraHizaliii, 1epKaBHUX
i HemepKaBHUX CTPYKTYP i3 3aJy4eHHSIM TPOMaJChKOCTI,
3ac00iB MacoBoi iHgopMmallii, mpodeciiiHuX 00’€aTHaHb,
MpalliBHUKIB OCBITH Ta MEAUYHOI CITIJIBHOTH.

KonuikT inTepeciB. ABTOpU 3asIBISAIOTH TIPO BiICyT-
HiCTh KOH(MJIKTY iHTepeciB Ta BiIacHOI (piHAaHCOBOI 3aIli-
KaBJICHOCTI IPU ITiATOTOBIIi TaHOI CTATTI.
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Maintaining the health of children and adolescents:
what should a pediatrician and family doctor pay attention to?

Abstract. Background. The United Nations Global Agenda
“Sustainable Development Goals” adopted key directions for the
development of the world’s countries by 2030 through the effective
achievement of 17 global goals. To implement the third global goal,
which concerns the achievement of good health and well-being
and the prevention of the most common chronic diseases and de-
ficiencies, the need to ensure the well-being of people of all ages
and maintain a healthy lifestyle was substantiated. Objective: to re-
view scientific research on the impact of a healthy lifestyle on the
health of children and adolescents in modern conditions and to
substantiate the need for conscious adherence to its main compo-
nents (balanced nutrition, adequate sleep, age-appropriate physical
activity, and breaking bad habits (smoking and alcohol consump-
tion)) to prevent the development of non-communicable diseases,
obesity, gastroesophageal reflux disease, and vitamin D deficiency.
Materials and methods. The literature review was based on the
analysis of the results of published open-access scientific studies
from PubMed, Web of Science, Scopus, Google Scholar and Re-
searchGate. We reviewed scientific studies published primarily in
the last 5 years. 137 scientific publications were selected for this
article. Results. It has been found that failure to maintain a ba-
lanced diet, age-appropriate physical activity, and sufficient sleep,

combined with tobacco and alcohol use, are closely related to health
disorders and are accompanied by a high risk of developing severe
socially significant non-communicable diseases (diabetes mellitus,
cancer, chronic obstructive respiratory, and cardiovascular disea-
ses), as well as overweight/obesity, gastroesophageal reflux disease,
deficiencies and significant mortality in adults. The results of many
studies and meta-analyses have confirmed that conscious adherence
to the basic principles of a healthy lifestyle (normalization of nutri-
tion and sleep, increased physical activity, breaking bad habits such
as smoking and alcohol consumption),weight control, screening for
vitamin and mineral status, and early family counseling can improve
health and prevent the development of a number of chronic diseases
and life-threatening deficiencies. Conclusions. Population’s con-
scious adherence to the principles of a healthy lifestyle from early
childhood is the basis of the most effective, safe and economically
sound preventive strategies whose implementation should be carried
out by joint efforts of international organizations, state and non-
state structures with the involvement of the public, media, profes-
sional associations, educators, and the medical community.
Keywords: health; healthy lifestyle; children; adolescents; vita-
min D; obesity; gastroesophageal reflux disease; nutrition; physical
activity; sleep, smoking; alcohol
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JBanusThb 1mocroro gucromnana 2025 poky negiaTpuuHa
Ta HEOHATOJIOTiYHA TpoMaja YKpaiHu BiTaTuMe i3 75-piu-
HUM IOBiJIEEM BiOMOTO BUYEHOTO, UJeHa-KOPEeCIOHIeHTa
HarnionanbHoi akageMii METMUYHMX HayK YKpaiHu, JOKTOpa
MEIUYHUX HayK, 3aBinyBada Kadenpu neniatpii Ogecbkoro
HalliOHAJIbHOTO MEIMYHOTO YHiBEpCUTETY Mpodecopa Mu-
Koy JleoHinoBuua ApsieBa.

Mukona JleoHinoBu4y ApsiEB HApOAUBCS Y pPOAMHI JIiKa-
psA-Xipypra, TOJKOBHUKA MEIUIHOI CTYyKOM, 3aCHOBHUKA
nepiioi Kadgeapy aHecTe3ioNorii Ta peaHiMalii B YKpaiHi
npodecopa Jleonina MukomnaiioBuua ApsieBa. Martu 3iHai-
na [aBpuiBHa ApsieBa 3aKiHUYMJIA MOJITEeXHIYHUMA iHCTUTYT,
npaioBaia iHxeHepoM. CuH JleoHia ApsSiEB MPOAOBXKYE
JIiIKapChKi Tpaauiiii ciM’i Ha Mocafi 3aBigyBava BigaiIeHHS
GaraTonpodiJbHOro MeAMYHOro LeHTpy Y HiMeuuuHi.

MLJ1. ApsieB 3akiHuuB cepenHto mkoy Ne 117 M. Onecu
3 30J10TOI0 Mefautio y 1967 poti. Y 1973 polii BiH 3aKiHUUB
3 BigzHakoto Onecbkuit MeauuHuii iHctutyT iMm. M.I. TTu-
porosa. 3 1973 go 1976 poky npaijoBaB HayKOBUM CIIiB-
pobGiTHUKOM Yy Bimmini kjiHiuHOI hapmakosorii Hayko-
BO-JIOCJIIHOTO iHCTUTYTY OYHMX XBOpPOO Ta TKAHWHHOI

teparii iM. B.I1. ®@inatoa. 3 1976 poKy movas mpaioBaTti
B OnmecbkoMy MenuuHoMy iHctutTyTi iM. M.I. TTuporosa i
MPOMIIOB NUISIX Bil acucTeHTa A0 npodecopa Kadenpu rne-
niaTpii, a 3 1997 poky i 10 cbOroniHi ouotoe Kadeapy nesi-
aTpii OfechbKOro HallioOHATbHOTO MEAUYHOTO YHIBEPCUTETY.
3axuCTUB AMCEPTALlil0 KaHAUIaTa MEAUYHUX HayK y 1978
polIi, TrcepTalliio JOKTopa MeAMYHIX HayK — y 1985 porii.
Y 2003 poui OyB oOpaHuii uieHOM-KopecroHaeHToM Ha-
LiOHAJIBHOI aKameMii MeAUYHMX HayK YKpaiHu 3a ¢paxom
«IleniaTpis».

Hayxkogi inTepecn Mukonu JIeoHimoBr4a pisHOMaHITHi
i BKJIIOYAIOTh aKTyaJbHi MUTaHHS HEOHATOJIOTIi, MyJIbMO-
HOJIOTIi, eHIOKPUHOJIOril, 6ioncHUXocolialbHOI TemaiaTpil
(6ioeTKa; CUHAPOM XKOPCTOKOTO TTOBOKEHHS, CUHIPOM
panToBOi CMEPTi Y [iTeil; IepBMHHA MeAiaTpuyHa J0ITOMO-
ra). M.JI. ApsieB — KOOpIMHATOP Ta KePiBHUK OiJbIII HixX 20
KOHKYPCHUX BITYM3HSIHUX Ta MIXKHAPOIHUX TOCITiTHULIb-
KuX rporpam Ta rpaHTiB MO3 Ykpainu, «BinpomxeHHs»,
Matra, Lien-Tacis, AIHA, 10S, UNICEF, WHO, MSF,
ECAS, ICCPS ra in. IIpaui M.JI. ApsieBa 3 BUBYEHHST MO-
JIEKYJISIPHO-010XiMIYHMX MeXaHi3MiB MeMOpaHOIaToJI0-
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TiYHMX TIPOLIECIB Y MYJbMOHOJIOTII € OCHOBOIOJIOXHUMU Y
HOBOMY HayKOBOMY HaIpSIMKY — TediaTpUYHiiA KITiHiYHii
MeMOpaHoJIorii 3 (hapMakoJIorielo MeMOpPaHOIPOTEKTOP-
HUX nipenapatiB. MixkHapo/lHe BUBHAHHSI OTpUMaJIU pobo-
™ 3 nnpodinakTuku TpaHcMicii BIJI Binm marepi 10 iuTuHU
Ta MYJIBTUIMCIUIUTIHApHOTO BeneHHs BIJI-iHdikoBaHMx
niteit. TlepriopsinHi pe3yiabraTé MOCSITHYTI y raiysi 0io-
MCUXOCONIabHOI MemiaTpil y BUIJIsIAI KOHUEIIN Mpo-
(GITaKTUKY CMHIPOMY PamlTOBOI CMEPTi y miTeil, mpoTumil
JKOPCTOKOMY TTOBO/XKEHHIO 3 AUTHUHOIO, TICHUXOJOTIYHOT
HiATPUMKHM [iTeil y KpU30BUX CTaHAX, PEriOHaJbHOI Iep-
BUHHOI MeIMKO-CaHiTapHOi nonomMoru mitsaMm. M.JI. ApsieB
BU3HAUMB Oi0€TMYHI MPOOJEeMU HM3KMU COILiaJbHO 3Ha-
YylLIMX 3aXBOPIOBaHb JiTEH Ta 3aM104aTKyBaB BUKJIAJaHHS
0i0eTUKM Y BUIIMX HAaBYAIbHUX MEAUYHUX Ta (hapMalieB-
TUYHUX 3aKJIafax Ik aBTOp TUITOBUX HaBUAJIbHUX ITpOTrpam
MO3 VYkpaiHu Ta HailioHaJbHOTO MigpyyHuka «bioeTuka
Ta 6iobe3neKar.

ITpodecop M.JI. ApsieB CTBOPUB MPOBiHY HIKOJTY Te-
JiaTpiB Ta HEOHATOJIOTIB, MIATOTYBaB 2 MOKTOPIB MEIU4-
HUX HayK, 27 KaHOIWOATiB MEIUYHMX HayK, 1 mokTopa ¢i-
nocodii. Ovomoe OnmechKy acollialliio JiKapiB-memiaTpiB
Ta HEOHATOJIOTIB, YIEH MpPaBJIiHHS YKpPalHCHKOI acoliarlii
HeoHaToJioriB. ABTop moHan 500 HayKoBUX poOiT, 30KpeMa
25 moHorpadiit, 15 ninpyyHukiB (2 HallioHaJbHUX) Ta 29
HaBYaJIbHUX MOCIOHMKIB. OTpUMAaHO MaTeHTU Ha KOPUCHI
MOJIeJIi Ta CBiIOLITBA MPO PEECTpaLlil0 aBTOPCHKOTO MpaBa
Ha TBip. HeomHopa3oBo MaB yCHi Ta CTEeHAOBI Mpe3eHTallil
Ha MiXKHApOJHMUX KOHTrpecax 3 IeaiaTpii Ta HEOHATOJIOTil,
30KpeMa SIK 3aMpolleHUil I0IMoBigay i JOMoBifay 3 Mmpo-
TPaMHOIO JIOTIOBITIO.

M.JI. ApsieB — rosioBa npo@disibHOT pobOYOT rpynu 3
po3podku posmity 14 «Heownatosmorisa. Jlikapceki 3aco-
ou» Jlep:xaBHOTO (hOPMYJISIPY JiKapChbKUX 3aC0O0iB, TOJIOBa
KOHCYJIBTaTUBHO-EKCIepTHOI KoMicii «Heonarosoris. Jli-
KapchbKi 3acobu» JlepxkaBHOTo eKcriepTHoro ueHTpy MO3
VYKkpainu, 4jaeH pegakuUiiiHUX paa Ta KoJieriii OaraTbox
MEIUYHMX HAayKOBUX XypHatiB. TpuBaiuii yac mpaioBaB
IPOPEKTOPOM 3 HAyKOBO-IIeJaroriyHoi poOOTH Ta MiXHa-
ponHux 3B’s13kiB OHMenV, excrieprom BAK. BukoHyBaB
000B’s13ku ujeHa LleHTpanbHOI BUOOpUoi Komicii Bepxo-
BHoi Pagu Ykpainm.

M.JI. ApsieB — BU3HAHMUI1 JIiKap-TieiaTp i HEOHATOJIOT,
HerepeBeplieHu JiekTop. BiH yce XuTTs npaioe Ha HUBI
OCBITH Ta OXOPOHHU 3[IO0POB’s HiTeli, Iepeaac CBOI 3HAHHS
MOJIOAOMY ITOKOJIIHHIO, JiKapssM. AKTHUBHO BIIPOBAIKY€E
iHHOBALIIiHI METOIM OpraHizallii HaBYaJbHOIO IIPOLIECY,
MPOTPECUBHI OCBiTHI TEXHOJOTii 3 BUKOPUCTAHHSM CH-
MYJISILIAHOTO OOJIalHAHHS B MpPOLECi MiArOTOBKU 3M10-
OyBauiB BHUILOI OCBITU Ta MPOQECitHOro ya0CKOHAIEHHS
nikapiB. Moro BHCTYMM Ha KITiHIYHMX, MATOJOrOAHATO-

MiUHUX KOH(pepeHIlisIX, KOHIpecax, 3’i3aax — MepauHu y
3ax0/laxX 3 HABUAHHS Ta IMiABUILEHHS KBamidikalii creni-
armictiB. Epyauuis Mukonu JleoHinoBuya Oe3mexHa, BiH
HE TUTbKU TJIMO0KO PO30UPAETHCS Y MATAHHSIX MeAiaTpil Ta
HEOHATOJIOTi1, BiJIbHO BOJIOMI€ aHIIIMCHKOIO MOBOIO, aJle i
JIETKO IIUTYE KJIACHKIiB JIiTepaTypu — IOETIB Ta MPO3aiKiB.
M.JI. ApsieB IPOTSITOM POKiB CBOET Mpalli XapaKTepU3y€ETh-
csl IK BUCOKOTIOPSIHA, Bi/INMOBiaIbHA JIIOIMHA 3 BUCOKU-
MU MOPaJIbHO-TUUHUMMU SIKOCTSIMU, CYMJIIHHO CTaBUTHCS
IO CBOIX O0OB’SI3KiB.

Bnsunuii yaenn, M.JI1. ApsieB opraHizyBaB i miaTpumye
MPOBEACHHS IIOPIYHUX HAYKOBO-TIPAKTUYHUX KOH(MEpeH-
it «HoBiTHI TexHOJIOril B MeaiaTpU4Hii Haylli, MpaKTUIIi
Ta OCBITi», TPUCBSYEHUX MaM’SITi HOrO BUMTENSI — BUIAT-
Horo nexiatpa, akageMika HAMH VYkpainu b.4. Pe3nuxa.

M.JI. ApsieB — niilicHuii uieH [TonbchbKOI MEIMYHOI aKa-
nemii, MixknaponHoi MeauuHoi akageMii iM. A. [lBeituepa
(IMonwma), Pagu €Bponeiicbkoro Coro3y MCUX0COMaTHUd-
Hoi menunmuu (LLBeituapist), Akagemii HayK BUIIIOI 1IKO-
M Ykpainu. JlaypeaT peTHHTOBOI IIpeMii Ypsiny YKpainu
ta [HcTUTYTY BinkpuToro cycminberBa (CILLIA) 3a mporpa-
Moo «Bueni Ta Bukiamadi» (CopociBcbKuii mpodecop).
ITouecHuii mpodecop YHiBEepCUTETY OXOPOHM 3I0POB’S Ta
ocBiTu CanmaiiH-Koct, Mapyuunop (ABctpanis). Haro-
pomxenuit Onimmiiicekoro Menauno [inmokpara (Ipettist),
3omoTo1o Megautio [ToabchbKoi MeTMYHOI akaaeMii, Meaa-
o MixHaponHoi MeanyHoi akazaewmil im. A. LlBeituepa
(IMosnbiia), opaeHoOM YKpaiHCHhKOI MPaBOCIABHOI 1IEPKBU
Aramita Iledepcbkoro II crymeHsi, TpboMa TOYECHUMU
rpamotaMu MO3 VYkpainu. Ymoctoenmii 3BaHHs «Bin-
MiHHMK OXOPOHU 3[I0POB’sI» Ta TpociaBu opaeHa CBITOTo
[ManTeneitmoHa.

BigmosimHo mo minensiithux Bumor MOH VYkpainu Bix
30.12.2015 p. Ne 1187 3a peliTHHTOM HayKOBO-TIEIAroriy-
HUX TIpaliBHUKIB OIeChKOT0 HalliOHAJbHOIO MEIUYHOTO
yHiBepcurety y 2022—2024 pp. npodecop M.JI. ApsieB mo-
cizaB mepiie Miclie.

CniBpob6iTHUKM OAechbKOro HalliOHAIbHOIO MeEIuY-
HOTO yHiBepcuTeTy, kosiern kadeapu neaiarpii OHMenV,
nikapi HIT «Opecbka obiacHa nuTsiva KiaiHiYHA JTiKapHs»
OOP, yuni, apy3i, namieHTH Ta iX 0aTbKU IIMPO BIiTAlOTh
Bac, noporuit Mukouio JleoHigoBuuy, 3 1oBijsieem! Bin yci-
€1 mymri 6axkaroTh Bam MilTHOTO 3M0pOB’s, IIACTS, TBOPYOI
HacHaru, 6araTo poKiB ILTiMHOI CYMJIIHHOI ITpalli Ha 6Ji1aro
MEIMYHOI HayKW i MPaKTUYHOI MEAULIMHU, HOBUX 3BEpP-
IIIeHb i IepeMOT, TOCTOMHMX YUHIB Ta HAIIaAKiB!

Konektue Ogecbkoro HaLioHasibHOro MeAgn4YHoro
YHiBepcurteTy, cnispobiTHUKN kacenpu negiartpii,
nikapi HIM «Ogecbka ob61acHa ANTSYa KJiHIYHA
nikapHs» OOP, koneru, apy3i, y4Hi W
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HA BA3I KNIHIKK “AKCIMEL" OYHKLIOHYE

LLEHTP
MPOBJIEM CHY

EOEKTUBHA OIATHOCTUKA TA IIKYBAHHA: l

* MOPYLUEHb AUXaHHA YBI CHI (HIYHe anHoe);
e YCIX BU[IB OE3COHHS;
e CHHJPOMY HECMOKINHMX HIr.
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0. CYETIKOBOKIA

HPAONYRA
[1EHA

MEDNYHIX
PALlIBHUKIB

KIIHIKA CYYACHOT HEBPOROT i “AKCIMED”

[locibHMK MICTUTb BKpail HeobxigHy IHGopMali AnA
KOXHOT0 MeANYHOr0 npauiBHUKa He3anexHo Bifl HanpAMKY
noro AianbHocTi. KHura byne HaaiiHUM NOMIYHUKOM Yy pasi
BUHUKHEHHA KOHQNIKTHUX abo HenepenbayyBaHux cuTyallii
Y LLOAEHHIA NPaKTUYHINA AiANbHOCTI.
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