ISSN 2079-8334. Céim meouyunu ma odionozii. 2022. Ne 4 (82)

10. Savytskyi VL, Todurov IM, Yakymets VM, Pechyborshch VP, Kupets Vle, Pechyborshch OV ta in. Yedynyi medychnyi
prostir v realiiakh sohodennia. Ukraina. Zdorovia natsii. 2020;4(62):34—40. Doi: 10.24144/2077-6594.4.0.2020.220381.
[in Ukrainian]

11. Tkachuk IM. Medyko-sotsialne obgruntuvannia optymizatsii funktsionalno-orhanizatsiinoi modeli profilaktyky sertsevo-
sudynnykh zakhvoriuvan u viiskovosluzhbovtsiv Zbroinykh Syl Ukrainy [avtoreferat]. Kyiv: NMU; 2019. 42 p. [in Ukrainian]
12. Tkachuk IM. Khvoroby systemy krovoobihu u viiskovosluzhbovtsiv Zbroinykh Syl Ukrainy: vplyv na prydatnist do viiskovoi
sluzhby. Visnyk sotsialnoi hihiieny ta orhanizatsii okhorony zdorovia Ukrainy. 2017;4:18-22. Doi: 10.11603/1681-
2786.2017.4.8648. [in Ukrainian]

13. Khomenko IP, Korol SO, Khalik SV, Shapovalov VIu, Yenin RV, Herasymenko OS ta in. Klinichno-epidemiolohichnyi analiz
struktury boiovoi khirurhichnoi travmy pry provedenni antyterorystychnoi operatsii / operatsii Obiednanykh syl na skhodi Ukrainy.
Ukrainskyi zhurnal viiskovoi medytsyny. 2021;2(2):6—13. Doi: 10.46847/ujmm.2021.2(2)-005. [in Ukrainian]

14. Havlovskyi OD. Main goals of psychological rehabilitation of military servicemen in the Poltava region under the present
conditions. Svit medytsyny ta biolohii. 2020;1 (71):36-39. Doi: 10.26724/2079-8334-2020-1-71-36-39.

15. Kilby P, Osborn IV, Nothelle S. Cumulative Illness Rating Scale (CIRS) can be Used to Predict Hospital Outcomes in Older
Adults. J Geriatr Med Gerontol. 2017;3:030. Doi: 10.23937/2469-5858/1510030.

Crarts Hagidnua 15.09.2021 p.

DOI 10 26724/2079-8334-2022-4-82-176-181
UDC 616-056.52-02:[618.5./7+616-053.32462.1%01*28”]

THE IMPACT OBESITY HAS ON EARLY PERINATAL OUTCOMES
AND NEONATAL MORBIDITIES IN PREMATURE INFANTS
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In an epidemiological retrospective study, which included 4.874 women, the frequency of obesity of various degrees among
pregnant women, increased risks of adverse pregnancy complications and obstetric outcomes, in particular hypertension disorders,
preeclampsia, uterine inertia, use of emergency cesarean section, excessive fetal growth. At the same time among women with stage
III obesity compared to women of the stage I, the risks of having hypertensive conditions are 3.5 times higher, the uterine inertia is
twice as high, preeclampsia is 56.8 % and excessive fetal growth is 21.3 %. It has been shown that there is no impact of obesity on the
premature birth of babies. Large-for-gestational-age babies born prematurely to obese (non-diabetic) mothers have been shown to
have an increased risk of jaundice (RR 3.08) and neonatal hypoglycemia (RR 9.11) and no such risk compared with those of normal
weight regarding the occurrence of other diseases (intraventricular hemorrhages, birth asphyxia, respiratory distress, hemodynamic
significance patent ductus arteriosus, retinopathy). No significant differences were noted between the children of both groups in the
frequency of noninvasive/invasive ventilatory support, oxygen support, and parenteral nutrition.

Key words: pregnant, maternal obesity, perinatal outcomes, premature, large for gestational age, morbidity.

A.B. CmiocapeBa, O.M. KoBaanona, B.1. Iloxuibko

BIL/TAB OKMPIHHA HA PAHHI HEPUHATAJIBHI HACJIIAKH Y 2KIHOK
TA 3AXBOPIOBAHICTD IX HEPEJYACHO HAPOIP)KEHUX JITEU

B eminemionoriaHoMy peTpoCIieKTHBHOMY OCTIPKEHHI, IO BKIIFOYano 4874 jKiHOK, BCTAHOBIICHO YaCTOTY OKUPIHHS PI3HUX
CTYIEHIB CepeJl BariTHHX, MiIBUILCHI PU3MKH BUHUKHEHHS HECTIPHSTIIMBHUX YCKIIaIHEHb BariTHOCTI Ta aKylIEpChKUX HACHIIKIB, 30KpeMa
TiNEepTOHIYHI CTaHH, NPEEKIIAMIICi, CTAOKOCTI ITOJIOTIB, 3aCTOCYBAHHS €KCTPEHHOTI0 KECAPEBOr0 PO3TUHY, HAUIMIIIKOBOTO POCTY ILIOAA,
MPH [IBOMY Y JKiHOK 3 O>kupiHHAM III cT. mopiBHSHO 3 )KiHKamu | CTyHeHs pU3HKU MaTH TiNepTeH3UBHI PO3JIaH € BUIMME B 3,5 pasy,
cabKicTh TOJIOTIB — BJBIYi, MpEeKIaMIiCito — Ha 56,8 %, HagmmiikoBuii pict miona — Ha 21,3 %. [Toka3aHo BifICYTHICTh BILUTHBY
OXUPIHHS Ha IIepeaIacHe HapODKEHHS HEMOBIIAT. Y HEMOBIIAT 3aBENUKHUX 0 TECTALiIHOrO BiKy, HAPODKEHHX MepedacHo Bi MaTepiB
3 okupiHHsM (Oe3 miabeTy), MOPIBHAHO 3 TAKMMH JIITBMH, Maca SKHX BiANOBigana recTamiifHOMY BiKY, IIOKa3aHO ITiABUIIEHI PH3UKH
po3Butky xoBTsHULI (RR 3.08) i HeonarambHOI rimormikemii (RR 9.11) Ta BiACYTHICTh TaKMX PHU3HKIB IIOAO BUHUKHEHHS 1HIINX
3aXBOPIOBAHb (BHYTPIIIHBOIUTYHOUKOBUX KPOBOBWJIMBIB, acikcil Ipu HapODKEHHI, NUXATBHOTO JWCTPECY, 3HAYYINOI BiOKPUTOL
apTepiaabHOI MPOTOKH, peTuHomnarii). He BiiMideHO JOCTOBIPHUX BiAMIHHOCTEH MixK AITBMH 000X TPy y YaCTOTi 3aCTOCYBAaHHSI IITYYHOL
BEHTWIALIT JIereHb, KUCHEBOI Tepallii Ta MapeHTePAIbHOTO XapyuyBaHHsL.

KoiouoBi ciioBa: BariTHi, OKHPIHHS, IEpHHATANBHI HACHIIAKH, IIEpeAIacHO HAPOKEHI, 3aBENUKI JI0 TeCTAIIfHOTO BIKY,
3aXBOPIOBAHICTB.

The study is a fragment of the research project “To develop clinical and laboratory criteria, methods of prediction and
prevention of metabolic disorders in young children”, state registration No. 0120U102856.

Prevention of obesity among women of reproductive age is a global public health priority, as today
there are convincing data on the connection of obesity during pregnancy with early and long-term adverse
outcomes for both the woman and her child [2]. Obese pregnant women have higher risks of early
pregnancy loss, spontaneous and medically indicated premature birth, gestational diabetes and
preeclampsia, which are associated with long-term postpartum morbidity, and higher risks of developing
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fetal malformations, delivery of large for gestational age infants, etc. [9] Failure to diagnose fetal size
before delivery is associated with adverse outcomes such as fetal asphyxia, stillbirth, and neonatal cerebral
hemorrhage [15].

Large-for-gestational-age babies (LGA) are worrisome in terms of both long-term and short-term
outcomes. A lot of examinations have been devoted to the study of the risks of increased morbidity among
full-term babies who are too large for GA, which shows that such children may have an increased risk for
short-term outcomes, such as shoulder dystocia, neonatal hypoglycemia, and prolonged hospital stay [3].
However, most of these studies were about cohorts of full-term babies, while there is a scarce number of
them examining adverse outcomes among preterm ones.

As for long-term consequences, systematic reviews and meta-analyses show that excess weight at
birth is associated with increased overweight risk during childhood and adulthood [13]. Epidemiological
studies demonstrate a strong association between the birth of a child too large for gestational age (LGA)
and adverse metabolic and cardiovascular outcomes at a later age [14].

Our previous studies have identified risk factors for having a baby that is too large for GA, but this
was for full-term babies and women with metabolic syndrome [1]. At the same time, little attention has
been paid to the study of perinatal outcomes among obese women without concomitant diabetes and the
short-term outcomes her prematurely born baby has.

The purpose of the study was to determine the rates of adverse pregnancy and obstetric outcomes
among women depending on their body mass index and compare the risk of morbidities in large-for-
gestational-age babies premature infants with those of appropriate for gestational age infants.

Materials and methods. A retrospective cohort study was conducted, which assessed the
frequency of perinatal complications among women with different BMIs. All women who gave birth during
1-7 months of 2021 in obstetric hospitals of the Poltava region are included in the study. The data of the
electronic health care system became the information base of the study. Pregnancy complications and
obstetric outcomes were studied among non-obese women — 4427 women with BMI<30 kg/m?, and among
obese women — 447 women with BMI>30 kg/m?. The latter were divided into 3 groups depending on BMI:
the first group included 308 women with the degree I obesity BMI>30 kg/m? to < 34.99 kg/m2 (Diagnoses
according to ICD-10: E66.91 E66.11); in the second group — 96 women with degree I obesity — BMI>35
kg/m? to < 39.99 kg/m2 (Diagnoses according to ICD-10: E66.92; E66.12); in the third group — 43 women
with degree III obesity — BMI>40 kg/m? (Diagnoses according to ICD-10: E66.93).

The subject of the study was: hypertensive conditions (codes O10, O13); anemia (codes 099.0-4);
preeclampsia (codes O14.-, O15.-), premature rupture of membranes (codes O42.-), uterine inertia (codes
062.0, 1062.1, 062.2); fetal stress (codes 068.-, 036.3); injuries — codes (070.2, 070.3, 070.9, O71.-),
emergency cesarean section (codes 16520.-), medical induction and stimulation (codes 90465.-), premature
birth — duration of pregnancy 33-37 weeks (code 009.5), and excessive fetal growth (code 036.6).

At the second stage of the study, the risks of early morbidity were studied among preterm, LGA
children born to obese (non-diabetic) women, compared with AGA infants. The study included 288 babies
who were born at a gestation period of 347°-36"° weeks with a birth weight of 1500-2500 g and who were
hospitalized at neonatal units of obstetric institutions and children's hospitals of the Poltava region. The
first group included LGA babies (n=22), the second group included 266 AGA. The criteria for exclusion
from the study were too low weight for GA, birth from twins, the presence of a congenital anomaly.

Children with weight more than 90 percentile were considered to be LGA (code according to ICD-
10 P08.1), children with weight that corresponded to 10-90 percentile according to the WHO tables — AGA
babies.

The research design was discussed and approved by the medical ethics committee (Extract from
the minutes of the meeting of the committee on biomedical ethics of the Ukrainian Medical and Dental
Academy No. 170 dated January 24, 2019). All parents consented to the examination of their children.

Statistical processing of the obtained results was carried out using the package of application
programs EXCEL-2003® and STATA version 11 for Windows (StataCorp, Texas, USA). With a normal
distribution, the central tendency was determined using the mean value (M) and standard error (m),
comparison — by the two-sample Student's t-test (t).

Comparison of relative or percentage values was carried out using the Pearson test. We calculated
the risk ratio (RR — Risk ratio), their 95 % confidence intervals (95 % CI), Pearson's test. Values of p<0.05
were considered statistically significant.

Results of the study and their discussion. In the examined cohort of women, obesity was found
with 9.17 % of women (447 women out of 4874), while the share of women from the stage I of obesity
was 68.9 % (308 out of 447), the share of women from the stage I1 — 21.5 % (96 out of 447) and the share
of women from the stage III — 9.6 % (43 out of 447) (table 1).
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Table 1

Frequency of pregnancy complications and obstetric complications among women of research groups

Obese pregnant women

Group 1 Group 2 Group 3 All .
(n=308) (n=96) (n=43) (n=447) W"“(‘)‘l’)';:ivt';h"“t
abs/% abs/% abs/% abs/% (n=4427)
RR (95 % CI) RR (95 % CI) RR (95 % CI) RR (95 % CI)
p p p p
Hypertensive 21/6.8 19/19.8 11/25.6 51/11.4
conditions 2.88 9.45 14.01 4.14 96/2.2
(1.952-4.32) (5.93-15.08) (7.26-27.055) (3.25-5.27)
<0.001 <0.001 <0.001 <0.001
Anemia 86/27.9 26/27.1 8/18.6 120/26.8
1.27 1.23 0.76 1.19 1023/23.1
(0.99-1.61) (0.79-1.91) (0.35-1.64) (0.98-1.46)
0.0537 0.361 0.485 0.0755
Preeclampsia 56/18.2 19/19.8 10/23.3 85/19.0
3.73 4.62 5.85 3.64 210/4.7
(2.87-4.85) (2.85-7.51) (2.92-11.72) (2.97-4.47)
<0.001 <0.001 <0.001 <0.001
PRAM 43/14.0 14/14.6 12/27.9 69/15.4
0.99 1.04 2.35 1.1 620/14.0
(0.73-1.36) (0.59-1.83) (1.21-4.56) (0.86-1.41)
0.982 0.871 0.009 0.407
Uterine inertia 28/9.1 11/11.4 7/16.3 46/10.3
1.72 2.28 345 1.9 231/5.2
(1.19-2.49) (1.24-4.23) (1.55-7.68) (1.44-2.51)
0.004 0.007 0.0013 <0.001
Fetal distress 22/7.1 6/6.3 2/4.7 30/6.7
1.06 0.93 0.68 1.0 297/6.7
(0.7-1.61) (0.41-2.10) (0.16-2.79) (0.7-1.42)
0.768 0.858 0.590 0.998
Obstetric trauma 16/5.2 4/4.2 4/9.3 24/5.4
0.44 0.35 0.81 0.47 499/11.3
(0.27-0.73) (0.3-0.94) (0.29-2.25) (0.31-0.70)
<0.001 0.028 0,684 0.001
Emergency cesarean 49/15.9 17/17.7 9/20.9 75/16.8
section 1.25 1.43 1.77 1.31 572/12.9
(0.93-1.68) (0.85-2.41) (0.85-3.67) (1.04-1.66)
0.133 0.167 0.120 0.022
Medical induction 26/8.4 8/8.3 3/7.0 37/8.3
and stimulation 1.41 1.41 1.18 1.36 265/6.0
(0.96-2.07) (0.69-2.89) (0.37-3.77) (0.99-1.87)
0.082 0.339 0.785 0.055
Preterm birth 20/6.5 6/6.3 123 27/6.0
1.52 1.5 0.54 1.41 186/4.2
(0.99-2.34) (0.66-3.39) (0.07-3.94) (0.97-2.02)
0.056 0.324 0.541 0.069
Excessive fetal 32/10.4 10/10.4 5/11.6 47/10.5
growth 221 2.34 2.68 2.43 204/4.6
(1.57-3.11) (1.23-4.44) (1.06-6.74) (1.7-3.4)
<0.001 0.008 0.030 <0.001

Note. PRAM — premature rupture of the amniotic membrane.

The analysis of demographic characteristics showed that the average age of women without obesity
(28.5+0.08 years old) was significantly lower (p<0.001 for all groups) than women with obesity of the first
degree (29.9+0.32 years old), for women with second-degree obesity (30.9+0.63 years old) and for women
with third-degree obesity (31.4+0.84 years old). Obesity is reliably associated with hypertensive conditions
(HD), preeclampsia, uterine inertia, and the use of emergency cesarean section (ESC). A more detailed
analysis in groups of obese women showed that with an increase in BMI, the risk of having hypertensive
conditions increases more than 3.5 times (from 2.88 among women with obesity of the first degree to 14.01
among women with obesity of the third degree), preeclampsia — by 56.8 % (corresponding RRs from 3.73
to 5.85), uterine inertia — twice (corresponding RRs 1.72 and 3.45), excessive fetal growth — by 21.3 %
(corresponding RRs 2.21 and 2.68). It should be noted that there are no reliable risks regarding premature
rupture of membranes (PRAM) among women with obesity of the first and second stages and double the
risk among women with third-degree obesity (RR 2.35). We obtained a reliable more frequent use of
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emergency caesarean section with obese women than with non-obese women. However, conducting such
an analysis in separate groups did not show reliable differences, which is due, in our opinion, to a smaller
sample of women in these groups. Therefore, the clarification of differences in the frequency of emergency
caesarean section in particular needs further study.

Regarding preterm babies, we found no significant differences between preterm LGA babies and
AGA infants at delivery by caesarean section (4.5 % [1 of 22] vs. 3.5 % [8 out of 266], p=0.690) and the
number of cases of hypertensive conditions the mother had (4.5 % [1 out of 22] vs. 13.7 % [31 out of 266],
p=0.308). In addition, the groups of babies were identical in distribution by gender (40.9 % [9 out of 22]
girls and 56.2 % [127 out of 266] girls, p=0.537).

In the groups of preterm babies, included in the study, there were no statistical differences as for
the frequency of intraventricular hemorrhage (IVH), asphyxia, respiratory distress, hemodynamic
significance patent ductus arteriosus, retinopathy, use of noninvasive/invasive ventilatory support, oxygen
respiratory support, use of parenteral nutrition (table 2).

Table 2
Morbidity risks among premature born babies included in the study
Infants LGA (n=22) Infants AGA (n=266) RR (95% CI) P

Intraventricular hemorrhages 2(9.1) 24 (9.0) 0.99 (0.88-1.12) 0.991
Birth asphyxia 29.1) 27(10.2) 0.89 (0.21-3.62) 0.874
Jaundice 17 (77.3) 134 (50.4) 3.08 (1.16-8.13) 0.015
Neonatal hypoglycaemia 8(36.4) 93.4) 9.11 (4.44-18.66) <0.001
Respiratory distress 7 (31.8) 115 (43.2) 0.63 (0.27-1.51) 0.298
Hemodynamic significance 5(22.7) 40 (15.0) 1.59 (0.62—4.08) 0.339
patent ductus arteriosus

Retinopathy 1 (4.5) 11 (4.1) 1.09 (0.16-7.48) 0.926
Noninvasive/invasive 6(27.3) 92 (34.6) 0.73 (0.29-1.79) 0.486
ventilatory support

Oxygen support 5(22.7) 76 (28.6) 0.75 (0.29-1.97) 0.557
Cathetherization of 9 (40.9) 115 (43.2) 0.91 (0.40-2.07) 0.832
the umbilical vein

Parenteral nutrition 7(31.8) 57 (21.4) 1.63 (0.69-3.83) 0.260

At the same time, a significantly higher number of cases of jaundice and neonatal hypoglycemia
were found among preterm LGA infants than preterm AGA babies.

In our epidemiological study, the proportion of obese women is 9.2 %. At the same time, according
to the US National Health and Nutrition Examination Survey (NHANES), the prevalence of obesity among
women aged 20-39 in the United States was 31.8 % [7], according to the European Peristat Database and
WHO data, the highest prevalence obesity in Europe is observed in Great Britain (25.2 %) and the lowest
— in Poland (7.1 %) [10]. Attention is drawn to the rapid growth of obesity among pregnant women in
European countries, therefore, in our opinion, we should expect an increase in the number of obese mothers
in Ukraine as well.

According to our data, the share of women from the I obesity stage was 68.9%, the share of women
from the obesity stage Il — 21.5 % and the share of women from the obesity stage III — 9.6 %. In other
scientific works, a slightly different distribution of women according to the degree of obesity is given, in
particular, in the work of Ogden CL and co-authors, it is shown that about half of obese women belonged
to the stage I, but a quarter — to the stage II and another quarter to the stage III [8].

Our study showed that women with a BMI more than 30 kg/m” have a high risk of developing both
pregnancy complications and adverse obstetric outcomes, including hypertensive conditions, preeclampsia,
uterine inertia, and the use of ECS.

Systematic reviews indicate a 3- to 10-fold increased risk of preeclampsia in a general cohort of obese
women compared to non-obese women [ 12]. It should be noted that our study examined the risk of preeclampsia
depending on the degree of obesity among pregnant women. In particular, it was shown that the risk increased
by 56.8 % among women from the stage 111 obesity compared to women from the stage I obesity.

According to our data, obesity during pregnancy doubles the risk of developing weakness at
childbirth, while women with third-degree obesity have twice the risk of weak childbirth than obese women
of the stage I. Taking this into account, obese women were significantly more likely to receive ECS (RR
1.31, p=0.022), although the systematic review by Poobalan AS with co-authors, who studied indicated
higher risks of using this intervention — 2.26 (95 % CI 2. 0-2.51) for women of obesity stage I and 3.38
(2.49-4.57) for women of obesity stage II and III relative to women of normal weight [4].

Our study shows that obesity is not associated with preterm birth, although other researchers have
reported increased risks of spontaneous preterm birth in a cohort of preterm infants. A 2015 systematic review
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showed that preterm birth is associated with obesity among pregnant women, but reported that with more
mature preterm babies, maternal obesity does not affect or even has a protective role for spontaneous preterm
birth, thus supporting the view that maternal obesity plays a role in very low birth weight preterm babies.

LGA babies are more often born to pregnant women complicated by obesity than to women with
a normal weight. Maternal obesity is associated with a more than two-fold increase in the risk of giving
birth to LGA babies relative to women with normal weight, while the risk among women with obesity of
the 3rd degree is higher than among women with obesity of the 1st degree. Increases by almost 13 % when
the reference group is women of normal weight. Although in the works of other scientists it is said about a
30 % increase in risks. Other studies have shown that women with a BMI >40 kg/m* have a higher chance
of having a LGA baby, for example, a retrospective cohort study by Australian scientists showed that the
risks for women of this weight category of Asian origin were 9.92 for having a LGA baby, and for women
of Australian origin — 2.66 [11], which is close to our data (2.68).

In our comparative study of the risks of increased morbidity among preterm LGA babies and
preterm AGA infants, no statistical differences were found in the number of cases of asphyxia, respiratory
distress, hemodynamic significance patent ductus arteriosus, retinopathy, as well as the need for
Noninvasive/invasive ventilatory support, oxygen support, and parenteral nutrition. In our research we
didn’t obtain reliable differences in the frequency of respiratory distress, although according to scientist
such differences were obtained, but in the cohort of full term newborns. At the same time, in premature
LGA infants significantly higher risks of developing jaundice (RR 95 % CI 3.08 (1.16-8.13)) and neonatal
hypoglycemia (RR (95 % CI 9.11 (4.44-18.66).

Hypoglycemia can occur in LGA infants when the placental supply of glucose is interrupted at
birth, even in the absence of maternal diabetes. Groenedaal and colleagues used the Netherlands Perinatal
Registry data from 1997 to 2002 to evaluate the relationship between LGA birth weight (>90th percentile)
and neonatal hypoglycemia in infants without other risk factors for hypoglycemia [6]. Among LGA infants
of women without diabetes, hypoglycemia occurred in 10.5 % of these infants, in our study — 36.4 %. In
another large case series of 887 LGA infants (birth weight of >90th percentile) born to women without
diabetes, 16 % had hypoglycemia during the first 24 hours of life. But our study included premature babies
born to obese mothers, that’s why we consider the number of cases of neonatal hypoglycemia is higher [5].

Our data highlight the importance of routine postdelivery glucose monitoring in preterm infants
with LGA birth weight.

We acknowledge that there are several limitations to this study. First, because it was a retrospective
study, maternal and neonatal complications were defined before the study. Second, because the number of
preterm LGA infants born to mothers with obesity was small and information on the impact of maternal
obesity on LGA infants was lacking, we could not draw definitive conclusions from morbidities.

IR 7077770277722

bese pregnant women have an increased risk of developing adverse obstetric outcomes, including
HD, preeclamps1a, labor weakness, the use of emergency cesarean section, and excessive fetal growth.
Premature infants large to gestational age born to obese (non-diabetic) mothers, compared to such children
whose weight appropriate to gestational age, have been shown to have increased risks of developing
jaundice and neonatal hypoglycemia, and the absence of such risks for other diseases.
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BIOMECHANICAL ASPECTS OF POSTURAL CONTROL OF THE HUMAN BODY
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The uterus is a muscle-elastic-collagen system of levers involved in stabilizing a woman's posture during pregnancy; being
in an unusual state due to changes in the connective tissue elements of both the uterus and extrauterine structures. With the increase
of the uterus during pregnancy, the recovery of the typical posture changes due to changes in its muscular and elastic apparatus and in
elastic-collagen connections with the bones of the pelvis. It is important that the dense area of the ligaments is a collagen structure and
is the least elastic component of this chain. The uterus is attached to the pelvis from the inside. In contrast, the areas of the external
spiroid dynamic muscle chains are attached from the outside, thus entwining the body both homolaterally and heterolaterally. Based
on the above, we hypothesize that these are synergistic and mutually competing biomechanical structures. Disturbance in the balance
of these structures can lead to a suboptimal condition of the pregnant woman's body in statics and dynamics.

Key words: postural control, diaphragm, uterus, center of gravity, muscle spirals, biomechanics.
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O.B. I'opuia, €.B. Crenyk

BIOMEXAHIYHI ACIIEKTH IOCTYPAJIBHOI'O KOHTPOJIIO TUIA JIIOAUHHU

Marka siBiisie COO0r0 M'SI30BO-EIIaCTHYHO-KOJIAr€HOBY CHCTEMY BaXKelliB, 110 OepyTh ydacTh y cTabimizamii mo3u »iHKu
il 9ac BariTHOCTI, mepe0yBaoYy B HEXapaKTEPHOMY CTaHi BHACIINOK 3MiH CIONYYHOTKAaHMHHHX €JIEMEHTIB SK MAaTKH, TaKk
[03aMaTKOBUX CTPYKTYp. IIpu 3011bIIeHH]I MaTKH 11 /] 4ac BariTHOCTi 3MiHIOEThCS BiJTHOBJICHHS TUIIOBOT OCTABH 32 PaxXyHOK 3MiH
B 1 M'sI30BO-€JIaCTUYHOMY arapaTi, a TAKOXK B €IaCTUYHO-KOJUIAreHOBHX 3B'sI3Kax 3 KiCTKaMH Ta3a. BaxinBo, 1o MiiibHa AiISHKA
3B’S30K € KOJIAr€HOBOIO CTPYKTYPOIO 1 € HalMEHII eJaCTUYHUM KOMIOHEHTOM LbOTO JaHILIora. MaTka NMPUKPIIUIIOETHCS 10
MaJioro Tasy 3CEpeAMHH, a JAUISHKH 30BHIIIHIX CHIPOIAHMX JUHAMIYHUX M’SI30BHX JIAHLIOTIB IPUKPIIUIIOIOTECS 330BHI,
OOILTITAIOYN TUIO SK TOMOJATEpPalTbHO, TaK 1 rereponaTepanbHo. Buxonsum 3 BHINECKa3aHOTO, MU IIPHUIYCKAaeMO, IO Ie
CHHEpPreTH4Hi Ta B3a€MOKOHKYpyIo4i OiomexaHiuHi CTpykTypH. IlopyiieHHs OalaHCy IHMX CTPYKTYp MOXKE MPU3BECTH IO
HEONTHMAJILHOTO CTaHy OpraHi3My BariTHOI B CTaTHUIIi Ta JUHAMIII.

KurouoBi cj10Ba: moctypansHIA KOHTPOIB, Aiadparma, MaTka, IEHTP Bard, M's30Bi ciipaii, OioMexaHika.

The study is a fragment of the research project “Pathogenetic role of endothelial dysfunction and genetic features in
pathology during pregnancy and gynecological diseases”, state registration No. 0121U005253.

Postural control is the most important component of the static and dynamic balance of the human
body [13]. The biomechanical explanation of the center of gravity is applied in the field of physical
rehabilitation for the construction of dynamic models; in the choice of the optimum protocol of physical
therapy; in determining the stability and angular acceleration of equipment used by people in various
postural manifestations; in designing the aircraft seats; in the study of muscle biomechanics, etc [2, 11, 15].
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