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ABSTRACT

Aim. To identify perinatal and social predictors that determine the health of premature infants in early childhood,
based on their birth weight.

Materials and methods. This publication is part of a cohort prospective observational study of premature infants
that was initiated in Tomsk in 2014 (Deev L.A., Kulikova K.V., Kobyakova O.S. et al., 2016). The main group
consisted of 226 premature infants: 78 infants with low birth weight (LBW), 76 — with very low birth weight
(VLBW), and 72 — with extremely low birth weight (ELBW), while a control group included 76 term infants. The
follow-up period was 3 years, with examinations conducted every 12 months.

Results. The study found that 57.1% (n = 36) of ELBW infants, 34.9% (n = 23) of VLBW infants, and 32.9%
(n=23) of LBW infants showed an “improvement” in their health during early childhood (transition from health
groups IV and V to 111, as well as transition from health group III to II at subsequent visits). The presence of siblings
(for the main group OR = 2.6 [95% CI 1.3-5.3], p = 0.006, for children with ELBW OR = 8.4 [95% CI 1.0-69.6],
p = 0.045) and the mother’s higher education (for children with VLBW OR =3.9 [95% CI 1.2-12.2], p=0.018 and
with LBW OR = 3.4 [95% CI 1.2-9.9], p = 0.025) were identified as predictors of a favorable clinical prognosis.
Perinatal and social predictors associated with the development of pathological abnormalities included intrauterine
growth retardation, intraventricular hemorrhage, severe anemia in the neonatal period, maternal obesity, maternal
smoking, parental age over 35 years, and lack of higher education for the mother.

Conclusion. To implement a health-preserving strategy for the group of premature infants, especially those with
ELBW, health improvement can be achieved by addressing controllable social factors.
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MepuHaTanbHble N coyManbHble NpeauKTOPbI, onpeaenalie CoOCToOAHNe
340pPOBbA HeOHOLIEHHbIX AileTell B paHHEeM [eTCKOM Bo3pacTe:
pe3ynbTaTbl KOFOPTHOrO MHOFOLLEHTPOBOro NCCIeA0BaHNA

Xopkesunu IN.E."?, ®epoposa O.C.', Kynukosa K.B., leeB U.A.*

I Cubupckuii 2ocydapcmeennbiii meouyunckuil ynusepcumem (Cubl’ MY)
Poccus, 634050, e. Tomck, Mockosckuti mpakm, 2

2 Temckas 6onvnuya Ne 1
Poccus, 634050, 2. Tomck, Mockosckuti mpakm, 4

3 O6nacmmnoii nepunamanvuoiit yenmp (OITL]) um. H.J]. Eemywenko
Poccus, 634063, 2. Tomck, ya. Heana Yepuwix, 96/1

4 Poccutickutl HayuoHaIbHblil ucciedosamensekull meouyunckuil ynusepcumem (PHUMY) um. H . [Tupozosa
Poccus, 117997, e. Mockea, yn. Ocmposumsnosa, 1

PE3IOME

I.Iem;. YcTaHOBHTH NEPUHATAIIBHBIC U CONUAJIBHBIC IIPEAUKTOPBI, OIIPEACIIAOIMNE COCTOAHUC 3J0POBbS HEAOHO-
IICHHBIX JETEH B PaHHEM OETCKOM BO3pPACTEC B 3aBUCUMOCTHU OT MACCHI TE€Jia IIPHU POKACHUU.

Matepuajbl 1 MeTobl. [TyOnuKarms SBiseTcs 4acTbi0 KOTOPTHOTO NPOCIIEKTHBHOTO HAOII0IATEIbHOTO HCCIe-
JIOBaHUsI HEJOHOLIEHHBIX HOBOPOXKICHHBIX, HHUIIMUpOBaHHOTO B I. Tomcke B 2014 1. (ee U.A., Kynukosa K.B.,
Kob6skoBa O.C. u ap., 2016). OcHOBHYIO TpymIly COCTaBHIM 226 HEJIOHOIIEHHBIX HOBOPOXIEHHBIX (C HHM3KOH
Mmaccoii Tena (HMT) — 78, ¢ ouens Hu3koil Maccoil Tena (OHMT) — 76, ¢ skcTpeManbsHO HU3KOW Maccol Tema
(OHMT) — 72 pebenka), B rpynily KOHTPOJIS BKIIOUYEHB! 76 3710pOBBIX MiajeHIeB. [leproa KaTaMHECTHYECKOTO
HaOroeHns — 3 Toz1a, MePUOJNYHOCTb 00caeoBaHus — 12 mec.

Pe3yabTathl. YcraHoBieHo, 4to 57,1% (n = 36) nereii ¢ DHMT, 34,9% (n = 23) nereit ¢ OHMT u 32,9% (n =
23) nereit c HMT npu posxaeHHN HMENH «yJIy4IIeHUEe» COCTOSHHMS 310poBbs (repexon u3 IV u V rpym 310poBbst
B III, a Taxxe nepexon u3 Il rpynmsl 310poBbst Bo Il Ha mocneayromux BU3UTAX) B PaHHEM JIETCKOM BO3pacTe.
IMpenykTopaMu 6IaroNpPHUATHOTO KIMHAYECKOTO IIPOTHO3a SIBISUINCH HAJWYUE CHOCOB (JUIsi OCHOBHOI IPYIIIBI OT-
Horenue mancos (OIL) 2,6 [95%-it noBepurensublii naTepsai (1) 1,3-5,3], p = 0,006, nis nereit c SHMT npu
poxnenunn OLI = 8,4 [95%-ii 1N 1,0-69,6], p = 0,045) u HamuuKe BbICIIEr0 00pa3oBaHUs y MaTepu (Ui neTeit
¢ OHMT npu poxxaenuu OLI = 3,9 [95%-it 1N 1,2-12,2], p = 0,018 u ¢ HMT npu poxnenun OIL = 3,4 [95%-i1
JI1 1,2-9,9], p = 0,025). Taxxe yCTaHOBIICHBI IEPUHATATBHBIC U COIHATBHBIC MTPEIUKTOPHI PA3BUTHUS MATOJIOTH-
YECKUX OTKJIOHEHMH IO pa3HbIM (pyHKIHOHAIBHBIM CHCTEMaM B 3aBHCHMOCTH OT MAcChl Tella IIPH POXKIACHUH B
paHHEM JIeTCKOM BO3pacTe: 3aiepKKa BHYTPUYTPOOHOTO Pa3BUTHS, BHY TPHIKEITYJOUKOBOE KPOBOUBIIUSIHHUE, TSDKE-
Jasi aHeMHsl B HEOHATaJIbHOM IIepUoJie, OKUPEHUE y MaTepH, KypeHHe MaTepH, BO3pacT poxutelnei 6onee 35 ier,
OTCYTCTBHE BBICIIIEr0 00pa30BaHus y MaTePH.

3akaoyenne. TakuMm 06pa3oM, B IENSX PeaH3aliy CTPATEeruH 37J0pOBbecOepeKEeHHs B IPyIIIe HEeJOHOMEHHBIX
nereit, ocoberHo ¢ DHMT mpu poxaeHun, yaydIIeHHEe COCTOSHUS 3M0POBBSI MOXKET OBITh JOCTHTHYTO BO3EH-
CTBHEM Ha YIpaBIsIeMBbIE COIIMANIbHEIE (PaKTOPHI.

KuroueBble ciioBa: 310POBLE, HEAOHOMICHHBIC N€THU, COUUAJIBHBIE ITPECAUKTOPBI

KonpaukT nHTEpecoB. ABTOPHI JEKIAPUPYIOT OTCYTCTBHE SIBHBIX U MOTEHIMAIBHBIX KOHQIUKTOB HHTEPECOB,
CBSI3aHHBIX C MyOIUKanueil HaCTOSIIEeH CTaThH.

HUcTounuk q)ﬂHchHpOBaHﬂﬂ. ABTOpLI 3asIBIISIOT 00 OTCYTCTBUU (bPIHaHCI/IpOBaHI/ISI py MPOBCACHUUN UCCIIEN0-
BaHUA.

CooTBeTcTBHE MPUHIIMNAM ITHKH. MHpOpMHUpOBaHHOE cOTIacHe Ha ydacTHe peOeHKa B MCCIICIOBAaHUH IOJ-
MICaHO 3aKOHHBIMH IpencTaBuTensMu. MccnenoBanne og00peHO JIOKAIBHBIM 3THIeCKHM KomuTeToM Cnol'MY
(mpotoxou Ne 7937 ot 28.10.2019).

Jast uurupoBanus: Xoxakesuu [LE., ®enoposa O.C., Kynukosa K.B., JleeB 1.A. [lepunaranbHble U cOlUalIb-
HbIC TIPSITUKTOPBI, ONPEICIIAIOIINE COCTOSIHUAE 37I0POBbsI HEAOHOIICHHBIX JCTCH B paHHEM JETCKOM BO3pacTe: pe-
3yJIbTaThl KOTOPTHOI'O MHOTOLICHTPOBOI'O UCCIICIOBAHUS. hrouiemens cubupckou meouyunst. 2025;24(1):114-123.
https://doi.org/10.20538/1682-0363-2025-1-114-123.
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INTRODUCTION

Health preservation strategy is a priority area of
medicine. This approach promotes the need for pre-
gravid preparation, since human health is largely
determined by the course of the ante-, intra- and
neonatal periods of life, and according to the theory of
“fetal programming”, is the result of a combination of
the genetic program under the influence of perinatal
factors [1-3]. Premature infants, especially those with
very low birth weight (VLBW) and extremely low
birth weight (ELBW), are particularly vulnerable to
developing various diseases both in the neonatal period
and later in life [4—7]. Several studies have identified
laboratory, instrumental, and clinical predictors of an
unfavorable clinical prognosis for premature infants
in the neonatal period have been established [8, 9].
Additionally, some studies have examined perinatal
risk factors for chronic health issues in children born
with VLBW and ELBW. However, these studies
are limited in number and often only focus on one
aspect of the body’s functioning [5]. At the same
time, identifying predictors of a favorable clinical
prognosis associated with a decrease in morbidity
and the absence of chronic disease exacerbations can
be an effective tool in strengthening the health of the
population of premature infants.

Thus, we planned and conducted a study to
determine perinatal and social predictors that
influence the health of premature infants in early
childhood, based on their birth weight.

MATERIALS AND METHODS

This study is part of a cohort prospective
observational study of premature infants initiated in
Tomsk in 2014 [10]. The study included data from 302
children born in 2014-2020 at the [.D. Evtushenko
Regional Perinatal Center and the Tomsk Maternity
Hospital No. 4. Once the legal representatives signed
the informed consent for their child to participate
in the study, the child was included in one of
the observation groups. The study methodology,
inclusion and exclusion criteria, results of the ethical
review, study design, and clinical characteristics
of the children during the neonatal period were
previously published [7, 11]. Four in-person visits
were conducted: visit 0 (during the neonatal period),
visit 1 (at one year of age), visit 2 (at two years of
age), and visit 3 (at three years of age).

This article presents an analysis of the anamnestic
data of parents (socioeconomic status, education,

health status, anthropometric data, presence of bad
habits, and medication intake) and the health groups of
the children according to the Order of the Ministry of
Health of the Russian Federation dated December 30,
2003 No. 621 “On a comprehensive assessment of the
health of children”. Additionally, conclusions from
narrow medical specialists and medical commissions
based on medical documentation (forms 112/u) were
used to established medically verified diagnoses (such
as malnutrition, obesity, transient hypothyroidism,
bronchopulmonary dysplasia, myopia, astigmatism,
patent ductus arteriosus, psychomotor retardation,
hearing loss, etc.). When assessing the health
dynamics of the observed children, a comparison was
made between the current visit and the previous visit.
A favorable clinical outcome was recorded when
a child was assigned to a more “favorable” health
group (for example, transitioning from IV to III health
group or from III to II health group) or maintained
their I, II, or III health group without exacerbation or
decompensation of chronic diseases. An unfavorable
clinical outcome was recorded when a child was
assigned to a less favorable health group (from I
and II health groups to Il group) or experienced
decompensation or exacerbation of chronic diseases.
Statistical analysis was performed using the
Statistica for Windows, 13.0 software package.
Quantitative data were described using the arithmetic
mean and standard deviation (M£SD). For qualitative
data, the absolute value and percentage were
determined. The Mann-Whitney U-test was used
to assess the differences in quantitative data. The
Pearson y2 test (with Yates’ correction for values
less than 10) was used to compare the frequencies
of qualitative features. The difference in values was
considered statistically significant at p < 0.05.

RESULTS

The study included the main group of 226
premature infants (low birth weight (LBW) — 78
children, VLBW — 76 children, and ELBW — 72
children), and a control group of 76 healthy infants.
At the beginning of the study, the main group
consisted of 123 boys (54%) and 103 girls (46%),
while the control group had 57 boys (75%) and 19
girls (25%). There were statistically significant
differences in anthropometric parameters and gender
between the main and control groups, but the groups
of premature infants were comparable in terms
of gender [7].
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When the children were divided into health
groups based on their birth weight, it was found
that at the visit 0, health group II was predominant
among premature infants with LBW (n =46, 58.9%)
than among those with VLBW (n = 24, 31.6%, p
< 0.001). In the ELBW group, children with health
groups III-IV were more common than in the

other groups. Throughout the observation period,
children with a birth weight of less than 1,000
grams were less likely to be in health group II than
children in other observation groups, and more
often belonged to regular health check-up groups
II-IV compared to children with LBW and VLBW
(Table 1).

Table 1

Distribution of children by health groups based on their birth weight and age, % (n)

Age Health group LBW VLBW ELBW Control group
I 0 (0) 0 (0) 0 (0) 67.1(51)
11 58.9 (46) 31.6* (24) 0(0) 32.9 (25)
Visit 0 111 37.1(29) 61.8* (47) 45.8 (33) 0 (0)
v 1.3 (1) 5.3 (4) 37.5%* (27) 0 (0)
\Y% 2.6(2) 1.3 (1) 16.7** (12) 0 (0)
I 7.1(5) 1.5(1) 0 (0) 57.1%* (40)
11 58.6 (41) 33.3(22) 7.9% (5) 31.8 (20)
Visit 1 111 28.6 (20) 53.0% (35) 55.6% (35) 4.8 (3)
v 5.7 (4) 12.2 (8) 33.37(21) 0 (0)
\Y% 0 (0) 0 (0) 3.2(2) 0 (0)
I 9.8 (4) 5.6(2) 0 (0) 8.3 (1)
11 53.7 (22) 41.7 (15) 20.5%(9) 83.3 (10)
Visit 2 111 26.8 (11) 30.6 (11) 43.2 (19) 8.3 (1)
v 9.8 (4) 19.4 (7) 36.4* (16) 0 (0)
\Y% 0 (0) 2.8(1) 0 (0) 0 (0)
I 10.5 (4) 8.6 (3) 0 (0) 8.3 (1)
11 60.5 (23) 45.7 (16) 27.3%(12) 75.0 (9)
Visit 3 111 21.1 (8) 31.4 (11) 47.7* (21) 16.7 (2)
v 53(2) 14.3 (5) 22.7 (10) 0 (0)
A% 0(0) 0(0) 2.3(1) 0(0)

* p <0.05 when compared with the LBW group (Pearson 2 test); ** p <0.05 when compared with the LBW and VLBW
groups (Pearson %2 test); * — p < 0.05 when compared with the LBW, VLBW, and control groups (Pearson 2 test);
# p < 0.05 when compared with the LBW and control groups (Pearson y2 test).

The study also analyzed the prevalence of
pathological deviations in the main functional
systems of the body. It was found that at the age
of one year, children with VLBW (n = 9, 13.6%,
p = 0.017) and ELBW (n = 18, 28.6%, p < 0.001)
were more likely to have malnutrition than children
in the control group (n =1, 1.6%). At the age of two
and three years, statistically significant differences
in the presence of malnutrition between premature
infants based on birth weight were not found. This
deviation was not recorded at visits 2 and 3 (Table 2)
among children in the control group.

The study also found that children with ELBW
were more likely to have abnormalities in the nervous
system (such as delayed psychomotor development,
movement  disorder syndrome, hypertension
syndrome, and cerebral palsy) than children in other

groups at the age of one and two years. At the age of
three, there were no differences in the prevalence of
neurological pathology between the groups.

Children with ELBW were also more likely
to have endocrine pathology (mainly transient
hypothyroidism) throughout the observation period
compared to children in other groups (Table 2).

When analyzing data on the presence of visual
organ deviations, children with ELBW (n = 31,
49.2%) were more likely to have ophthalmic
pathology (such as retinopathy of prematurity,
severe myopia, astigmatism, and others) at the first
visit compared to children with LBW (n =9, 12.9%,
»<0.001)and VLBW (n=7, 10.6%, p <0.001). At
the age of two, no differences were found between
the groups. At visit 3, ophthalmic pathology was
statistically significantly more common among
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children with ELBW (n = 12, 27.3%) than among
children with LBW at birth (n =2, 5.3%, p =0.019).

The main lung pathology among premature
infants included in the study throughout the
entire observation period was bronchopulmonary
dysplasia (BPD). Children with ELBW were more
likely to have this diagnosis than premature infants
of other groups throughout early childhood (Table
2). At the age of one year, according to the results
of the study, 26 children (37.1%) with LBW, 29
children (43.9%) with VLBW, and 21 children
(33.3%) with ELBW had anemia of varying
severity, which was more common than that in the
control group — 4 (6.4%, p <0.001).

When studying the prevalence of cardiovascular
diseases (congenital heart defects, except for patent

tract (chronic constipation, biliary tract diseases,
functional bowel disorders, etc.), and genitourinary
system (hypospadias, congenital kidney defects,
spermatic cord cysts, labia minora adhesions, etc.),
no statistically significant differences were found
between the groups in early childhood [7].

At the end of the follow-up, 27.3% (n = 12) of
children with ELBW had a disabling disease, which
was significantly more common than among children
with LBW (n =2, 5.3%, p =0.019) and VLBW (n =
1, 2.9%, p = 0.010). According to our study, having
a birth weight of less than 1,000 grams increased
the odds of having a disability at the age of three by
9 times compared to premature infants with birth
weights between 1,000 and 2,500 grams (OR = 8.8
[95% CI2.3-3.2], p <0.001). No child in the control

ductus arteriosus, arrhythmia), gastrointestinal group had a disabling disease.
Table 2
Structure of pathological abnormalities in children based on their birth weight in early childhood
. L. Main group LBW VLBW ELBW Control group
Pathological deviations 5 5 5 5 5
n % n % n % n % n %
1 year
Malnutrition 34# 17.1 7 10 9* 13.6 18% 28.6 1 1.6
Pathology of the cardiovascular system 42 21.1 15 21.4 12 18.2 15 23.8 0 0
Pathology of the nervous system 48 24.1 15* 21.4 12 18.2 21*% 333 4 6.4
Endocrine pathology 104 52.3 15 214 | 37* 56.1 52%* 82.5 3 4.8
Ophthalmic pathology 47% 23.6 9 12.9 7 10.6 31** 49.2 6 9.5
Lung pathology 38 19.1 1.4 4 6.1 33xk* 52.4 0 0
Pathology of the genitourinary system 27 13.6 10 14.3 12 18.2 5 7.9 0 0
Gastrointestinal tract pathology 10 5.0 3 43 3 4.6 4 6.4 0 0
Anemia 76" 382 | 26* 37.1 29* 43.9 21* 333 4 6.4
2 years
Malnutrition 20 16.5 5 12.2 3 8.3 12 27.3 0 0
Pathology of the cardiovascular system 16 13.2 5 12.2 2 5.6 9 20.5 0 0
Pathology of the nervous system 48 39.7 11 26.8 12 333 25%** 56.8 0 0
Endocrine pathology 51 422 7 17.1 13 36.1 31** 70.5 2 16.7
Ophthalmic pathology 21 17.4 4 9.8 3 8.3 14 31.8 1 8.3
Lung pathology 16 13.2 0 0 4 11.1 12 273 0 0
Pathology of the genitourinary system 9 7.4 2 4.9 4 11.1 3 6.8 1 8.3
Gastrointestinal tract pathology 22 18.2 7 17.1 7 19.4 8 18.2 1 8.3
3 years
Malnutrition 8 6.8 0 0 4 11.4 4 9.1 0 0
Pathology of the cardiovascular system 11 9.4 2 5.3 3 8.6 6 13.6 0 0
Pathology of the nervous system 40 342 10 26.3 10 28.6 20 45.5 3 25.0
Endocrine pathology 40 342 7 18.4 10 28.7 24%* 54.6 2 16.7
Ophthalmic pathology 18 15.4 2 5.3 4 11.4 12% 273 0 0
Lung pathology 5 43 0 0 1 2.9 4 9.1 0 0
Pathology of the genitourinary system 10 8.6 3 7.9 4 11.4 3 6.8 3 25.0
Gastrointestinal tract pathology 17 14.5 6 15.8 4 11.4 7 15.9 1 8.3

# p < 0.05 relative to the control group (Pearson y2 test); * p < 0.05 relative to the LBW group and the control group (Pearson y2 test);
** p < (.05 relative to the control group, LBW and VLBW groups (Pearson y2 test); ¥** p < 0.05 relative to the LBW and VLBW groups at birth

(Pearson 2 test).
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Social predictors of a favorable clinical prognosis
for premature infants in early childhood

During the follow-up, some children were
a posteriori assigned to a group of infants with
improved health. This group consisted of children
who moved to a more favorable health group during
subsequent visits, for example, from IV to III health
group, from III to II health group. It was found that
57.1% (n = 36) of children with ELBW, 34.9% (n =
23) of children with VLBW, and 32.9% (n = 23) of
children with LBW at birth had improved health in
early childhood.

An analysis of possible social predictors (such
as age, anthropometric data, education and social
status of parents, income, presence of bad habits, and
chronic diseases) of a favorable clinical prognosis
(assignment to a more favorable health group at

subsequent visits or maintenance of I, II or III
health group in the absence of exacerbation and
decompensation of chronic diseases) for premature
infants included in the study was conducted during
the follow-up period (Fig).

A statistically significant predictor associated with
improved health status of premature infants in early
childhood, according to the results of our study, was
the presence of siblings. The probability of a positive
clinical prognosis increased 3-fold among children in
the main group (OR=2.6[95% CI 1.3-5.3], p=0.006)
and 8-fold among children with ELBW at birth (OR =
8.4 [95% CI 1.0-69.6], p = 0.045). At the same time,
according to the logistic regression model, with each
subsequent child born in the family, the probability of
a favorable clinical prognosis for premature infants
increased (OR =14.2[95% CI 1.7-118.8], p = 0.007).
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Fig. Social predictors of a favorable clinical prognosis: ** for premature infants in early childhood based on their birth weight.

* higher education; ** assignment to a more favorable health group (e.g. transition from IV to III health group, from III to II health

group) at subsequent visits or maintenance of I, IT or III health group in the absence of exacerbation and decompensation of chronic
diseases.

According to the results of the study, a positive
predictor of the health status of children in the
main group was the presence of higher education
for the mother. This factor statistically significantly
increased the chance of a favorable clinical prognosis
in premature infants with VLBW at birth by 4 times
(OR = 3.9 [95% CI 1.2-12.2], p = 0.018) and with
LBW at birth by 3 times (OR =3.4 [95% CI 1.2-9.9],
p =0.025).

The data analysis using the logistic regression
method revealed that a decrease in the number of
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cigarettesconsumedperdaybythefatherwasassociated
withafavorableclinical prognosis of premature infants
in the groups with LBW (OR = 0.1 [95% CI 0.0-0.6],
p = 0.012) and ELBW (OR = 0.001 [95% CI 0.0-
0.9], p = 0.009).

Perinatal predictors determining the health
status for premature infants in early childhood

The study analyzed the contribution of several
perinatal factors (such as anthropometric data at
birth, gestational age, presence of intrauterine growth
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retardation, intraventricular hemorrhage, severe
asphyxia and seizures in the neonatal period, presence
of lateral ventricular dilation, invasive ventilation,
and infectious diseases in the neonatal period). A
number of predictors associated with an increased
likelihood of developing pathological abnormalities
in individual functional systems and individual
nosological units depending on birth weight at the
age of one, two, and three years were identified.

According to the results of the study, one of the
significant perinatal factors worsening the prognosis
for several systems among premature infants of
all groups was severe anemia requiring blood
transfusion in the early neonatal period. The presence
of this deviation increased the probability of nervous
system pathology (OR = 6.2 [95% CI 1.4-25.5],
p = 0.008) and ophthalmic pathology (OR = 5.5
[95% CI 1.1-28.9], p = 0.029) by 6 times at the age
of one year among children with LBW at birth. It
also increased the probability of having 4 or more
pathological deviations in different functional systems
of the body among children with VLBW at birth by
4 times at the age of one year (OR = 4.3 [95% CI
1.3-13.9], p = 0.012) and the probability of having
neurological pathology by 5 times at the age of two
years (OR =4.7[95% CI 1.1-22.7], p = 0.043).

The study established that for premature infants
with low birth weight (LBW) who experienced
intraventricular hemorrhages (IVH) and intrauterine
growth retardation (IUGR) were more likely to
develop pathological abnormalities in multiple
functional systems during early childhood.

IVH increased the likelihood of developing
transient hypothyroidism among premature infants
with LBW by 4 times at the age of one year (OR =
4.1[95% CI 1.0-16.0], p = 0.034) and by 10 times at
the age of two years (OR=10.3 [95% CI 1.7-64.0], p
= 0.020), as well as anemia at one year by 11 times
(OR=11.1[95% CI 2.2-56.9], p <0.001). Premature
infants with a birth weight of 1,500 to 2,500 grams
with [UGR were statistically significantly more likely
to have malnutrition at the age of one year (OR =
5.1[95% CI 1.0-25.8], p = 0.033) and psychomotor
developmental delay (OR =16.0[95% CI 1.6-155.0],
p = 0.003). IUGR also increased the likelihood of a
neurological diagnosis among children with LBW by
9 times at the age of three years (OR=8.7 [95% CI
1.3-58.9], p=0.014).

When analyzing the results of instrumental
studies among premature infants in the studied

cohort, it was revealed that a significant predictor
of nervous system pathology in early childhood
was dilation of the lateral ventricles, as identified by
neurosonography (NSG) during infancy (from 1 to
12 months of age), even without the development
of hydrocephalus and hypertension syndrome. This
deviation increased the likelihood of a neurological
diagnosis among children with LBW by 5 times at
the age of one year (OR =5.0 [95% CI 1.2-20.5],p =
0.017)and two years (OR=5.4[95% CI 1.1-26.5],p=
0.028). Additionally, dilation of the lateral ventricles
according to neurosonography results increased the
chance of persistent transient hypothyroidism among
children with ELBW by 5 times (OR = 4.6 [95% CI
1.1-20.2, p = 0.034) at the age of two years.

Social predictors determining the health status
of premature infants in early childhood

The study analyzed a number of socioeconomic
risk factors (such as age, anthropometric data,
education and social status of parents, bad habits,
chronic diseases, and income of parents) and identified
several predictors associated with an increased
likelihood of developing pathological abnormalities
in individual functional systems among premature
infants.

When analyzing the anthropometric data of
parents, it was found that one of the significant
predictors of nervous system pathology among
premature infants in all groups included in the study
was the mother’s body mass index (BMI) > 25. At
the age of one year, among premature infants with
ELBW at birth, whose mothers had a BMI over 25 at
the beginning of pregnancy. There was a statistically
significant increase in the occurrence of a combination
of four or more pathological deviations in different
functional systems (OR = 3.8 [95% CI 1.1-13.3]),
p = 0.047), psychomotor developmental delay
(OR = 3.7 [95% CI 1.0-13.1]), p = 0.037), visual
pathology (OR = 6.6 [95% CI 1.8-23.2]), p = 0.002),
and the course of bronchopulmonary dysplasia (BPD)
(OR =5.4[95% CI 1.5-19.0]), p = 0.013). At the age
of two years, among premature infants, regardless of
birth weight, whose mothers had a BMI over 25, there
was astatistically significantincreasein delayed speech
development (OR =2.5[95% CI 1.0-5.9], p = 0.041).
This predictor was also associated with the likelihood
of a longer course of transient hypothyroidism at
the age of two years among children with LBW
(OR =9.7 [95% CI 1.1-89.9]), p = 0.022).
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The study established that one of the significant
factors in maternal history, as a predictor of an
unfavorable clinical prognosis for the group of
children with a birth weight of less than 1,000 grams,
is maternal smoking before and during pregnancy.
This bad habit in the mother increased the likelihood
of BPD persistence by 5 times (OR = 4.7 [95% CI
1.5-15.3], p = 0.007), visual pathology (OR = 4.1
[95% CI 1.3-12.6], p = 0.013), and the development
of anemia at the age of one year (OR = 3.5 [95% CI
1.2-10.7], p = 0.023) by 4 times among premature
infants with ELBW at birth.

Another significant social predictor of the
development of pathological deviations in premature
infants with a birth weight of less than 1,500 grams,
according to the results of our study, was the
mother’s lack of higher education. Children with
VLBW, whose mothers did not receive a higher
education before the child’s birth, were significantly
more likely to have BPD at the age of one year (OR
=5.4[95% CI 1.8-15.8]), p = 0.002). The lack of
mother’s higher education increased the likelihood
of a neurological diagnosis in a child with VLBW
at the age of two years by 6 times (OR = 6.1 [95%
CI 1.2-30.1]), p = 0.021) and a combination of four
or more pathological deviations among children with
VLBW at the age of three years by 4 times (OR =4.2
[95% CI 1.2-15.4], p = 0.026).

One more significant factor in parental anamnestic
data associated with the clinical prognosis of
premature infants in the study sample was age over
35 years. This predictor, both on the mother’s and
father’s side, increased the likelihood of transient
hypothyroidism among children with LBW at the age
of two and three years.

DISCUSSION

The study found that children born with ELBW
have different health statuses and are more likely
to have pathological abnormalities in their nervous,
endocrine, respiratory, and visual systems compared
to premature infants with a birth weight of over
1,000 grams. This is consistent with previous studies
[12,13].

These pathological deviations that occur in the
neonatal period largely determine the health status
of premature infants at an older age. According to
our study results, significant perinatal risk factors for
the development of diseases of the nervous system,
visual pathology, anemia, persistence of pulmonary

pathology in premature infants depending on birth
weight in early childhood include IUGR, IVH,
severe anemia in the neonatal period, and dilation of
the lateral ventricles. According to A.I. Safina et al.
(2020) and A.K. Mironova et al. (2023), predictors
of the development of disabling conditions in
early childhood include gestational age less than
28 weeks, extremely low birth weight, oxygen
dependence for more than 28 days after birth, grade
3 intraventricular hemorrhage, and periventricular
leukomalacia [5, 13, 14].

A long-term cohort study by Yu.E. Shmatova
et al. (2022) examined risk factors for children’s
health from the mother before and during pregnancy
and found that maternal age over 40, smoking,
single mother status, and mother’s thyroid pathology
can worsen the clinical prognosis in healthy full-term
children in early childhood and primary school age
[15]. During our study, for the first time in Russia,
we obtained the data on the role of socioeconomic
predictors associated with the clinical prognosis of
premature infants based on birth weight. We found
that the age of the parents over 35 years, the mother’s
BMI over 25, the level of mother’s education, and
parental smoking affect the health of premature
infants throughout early childhood. A number of
international studies have noted that maternal obesity
affects the perinatal development of the brain in
premature infants according to diffusion tensor
imaging, which may be a pathogenetic rationale
for the indirect effect of maternal obesity on the
neuropsychic development of children [16, 17]. J.T.
Bangma et al. (2020) in a systematic review found
that maternal obesity and low socioeconomic status
increase neonatal systemic inflammation and disrupt
placental programming, which further worsens the
health prognosis of premature infants with ELBW
[18]. Our results can be used to carry out preventive
measures among women planning pregnancy, pre-
gravid preparation, as well as to create an individual
plan for regular health check-up of premature infants
whose mothers have these risk factors [19].

As a result of our study, it was established for the
first time that the mother’s higher education and the
presence of siblings were significant predictors of a
favorable clinical prognosis for premature infants,
especially with ELBW, during a three-year follow-
up. It was also established that the more children in
the family, the greater the likelihood of improving
the health of the premature infant in early childhood.
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This fact may be associated with a fact that woman
with higher education and experience raising her
own children is more aware of the importance
and possibility of regular health check-up and
rehabilitation measures.

CONCLUSION

The conducted cohort prospective observational
study of premature infants has provided unique data
on the health status of children during the follow-up
period. The study has also allowed us to identify key
perinatal and social predictors of prognosis.

To implement a health-preserving strategy for the
group of premature infants, it is crucial to improve
not only the methods of nursing and neonatal care,
but also to promote the principles of pre-conception
preparation. This includes increasing awareness
among the female population of childbearing age
about the need to quit smoking, prevent and treat
obesity, promote higher education among women,
and support large families.
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