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Diagnosis of pathological fetal status using the processing of cardiac signals is based on the registration and evalua-
tion of parameters of heart rhythm changes. Non-invasive fetal electrocardiography (FECG) is a prospective method of
studying its functional state. This method makes it possible to obtain the characteristics of the primary electrophysiologi-
cal processes occurring in the fetal myocardium. It is known that the introduction of electronic fetal monitoring led to a
significant increase in the level of abdominal delivery.

The objective: to test the hypothesis regarding the possible influence of FECG parameters on the delivery method.
Materials and methods. A total of 39 women between 24 and 38 weeks of pregnancy, between October 1, 2022 and
October 1, 2024, were examined.

FECG recording was performed using the “Cardiolab Baby Card” equipment (SRC “KHAI-Medica”, Kharkiv, Ukraine)
in the abdominal abduction for 30—60 minutes. The following HRV indicators were studied:

— STV (short term variations);

— LTV (long term variations);

— AC / DC (acceleration capacity / deceleration capacity);

— SI (stress index; SI = AMo (%) / (2 x Mo x Var), Var = NNmax — NNmin, where AMo is most often the value of the
NN interval in the highest column on the histogram).

AC / DC and SI indicators were determined both in the fetus and in the mother. The women were followed up and the
delivery date, weight, body length, head circumference and Apgar score of the newborns were studied.

Results. Maternal and fetal HRYV, term of delivery, neonatal anthropometric data, and Apgar score were not significantly
different among women according to mode of delivery. The study of the linear correlation among the obtained charac-
teristics of the examined contingent of women made it possible to establish certain regularities. This work revealed a
moderately strong correlation between the fetal HRV indicators obtained on the basis of the analysis of phase-rectified
signals — AC / DC and the Apgar score. The results of the multivariate regression analysis of the model with the way
of delivery did not establish any relationship with the indicators of HRV of the mother and fetus, the term of delivery,
anthropometric parameters and Apgar score, determined in the work. Among other data obtained by logistic regression,
it was worth noting the presence of a strong relationship between:

— the Apgar score and the weight of the newborn (p = 0.04);

— the Apgar score and the head circumference (p = 0.04);

— as well as trends towards relationships correlation in pairs of maternal AC vs weight (p = 0.05);

— maternal AC vs fetal body length (p = 0.05);

— fetal SI vs delivery term (p = 0.05).

Logistic regression data give a hope for the prospect of further studies of the role of the maternal AC in the diagnosis
of fetal growth restriction, as well as the fetal SI as a marker of neurological maturation and a criterion of the state
of the fetus.

Conclusions. Electronic monitoring based on non-invasive FECG had no influence on the choice of the mode of delivery,
which allows us to consider the prospect of creating systems for remote fetal monitoring.

Keywords: heart rate variability, fetal distress, cesarean section, non-invasive fetal electrocardiography.

ENneKTpoOHHUIA MOHITOPUHTI MNJiIoga: KOPUCTb, MOOOIOBaHHA Ta MOXJIMBI NepPCcneKTUuBmn
I. B. JlaxHo, B. I. LLUyneriH, A. O. CtosiH, O. B. [leviHiyeHko, C. 1. OHon4yeHko, O. . Kupumok

JliarHOCTHKA MATOJIOTIYHUX CTaHIB IJIOa Ha OCHOBI KapioCUTHA/IB GadyeTbes Ha peecTpallii Ta OILiHIN HapamerpiB 3MiH
ceprieBoro putmy. HeinBazusna esekrpokapaiorpadis mirona (EKIII) € nepcriekTHBHUM METOIOM JOCJIiPKEeHHS HOro (hyHK-
mionasbHoro crany. lleit MeTos /1ae 3MOry OTpUMYyBATH XapaKTEPUCTUKU TEPBUHHUX eIeKTPO(di3ioJOTiTHIX MPOIECiB, 110
BisGyBaroThest B Miokapi 1mioga. BioMo, 110 BIPOBaKEHHS €IeKTPOHHOIO MOHITOPUHTY ILJIOJA CIPUSJIO 3HAUHOMY IIi/[BY-
IEHHIO PiBHs aBIOMIHAIILHOTO PO3POIKEHHSI.

Mema docaioxcenns: iepeBipka TiOTE3M MO0 MOKINBOro BBy mapamerpis EKI'TI Ha BuGip MeToy po3pOKeHHS.
Mamepiaau ma memoou. 3niiicieHo obcreskeHHst 39 JKiHOK i3 TepMiHOM BariTHOCTI Bizt 24 10 38 THIKHIB y 1epiojt i3 1 KOBTHs
2022 no 1 xosrHa 2024 p.

Peecrpauiio EKTTI npooaumu 3a goriomoroio obsmaanamst «Cardiolab Baby Card» (HTIL «XAI-MEJMKA», m. Xapkis, Ykpai-
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Ha) B abpoMiHanbHOMY BigBeaeHHi porsirom 30—60 xB. JlocimpkyBaiu Taki mokasHuky BapiaGesbHocTi cepiieoro purmy (BCP):
— STV (short term variations) — KOpoTKOTpHBasIi Bapiailii,

— LTV (long term variations) — jmoBrorpuBasi Bapiarii;

— AC / DC (acceleration capacity / deceleration capacity) — cXuJIbHICTb 10 IPUCKOPEHHS/YIIOBIIbHEHHS CEPIIEBOI0 PUTMY;
— SI (stress index) — crpecosmii ingexc (SI = AMo (%) / (2 x Mo x Var), Var = NNmax — NNmin, 7e AMo — naiivacrie
3nayeHHst NN-iHTepBasly B HABUIIOMY CTOBIYUKY IiCTOrpamu).

TTokasuuku AC / DC i ST BusHauasv gk y 110/, Tak i y Matepi. [Ticsist o6cTeskeHHsT POBOJMIIN MO/AIbIIIE CHOCTEPEKEHHS 3a KiHKa-
M Ta aHATI3YBAIN TEPMIH MOJIOTIB, Macy I IOBKUHY Tila, OKPY>KHICTb FOIBKY HOBOHAPOKEHNUX Ta IXHIO OILIHKY 3a IIKaIO0 Arrap.
Pesynvmamu. [lokaznukn BCP y marepi i mtoza, TepMiH TIOJIOTiB, aHTPONOMETPUYHI JIaHi HOBOHAPO/KEHUX Ta IXHS OIliH-
Ka 3a MKajIoio Amnrap He Maju BipOTiZHOI PI3HUIN BiAMOBIIHO M0 cmocoOy pPO3POIKEHHs. AHATI3 JiHIHHOT KOPEsIil cepen
OTPUMAHUX XaPAKTEPUCTUK OOCTEKEHOTO KOHTHHIEHTY JKIHOK JI03BOJIMB BUSIBUTU TI€BHI 3aKOHOMIPHOCTI. BetaHoBIeHO 1oMip-
HUI KOPeJAiinHui 38’130k Mixk rmokasnnkamu BCP mtona, oTpuManumy Ha ocHOBI aHastizy ha3oBO-BUTIPSIMIEHUX CUTHAIIB
(AC / DC), Ta orminkoio cTaHy HOBOHAPO/KEHOTO 3a IMKaI00 ATTap Ha MEPITiil XBUIUHI JKUTTS.

PesyabraTu 6aratoakTopHOTO PerpeciiiHoro aHasisy He BUSBIJIM 3B’13Ky Mixk rmokasHukamu BCP marepi ta miona, repmi-
HOM PO3POJIPKEHHI, aHTPOIOMETPUYHNUMU TIapaMeTpaMi HOBOHAPO/KEHUX I OIiHKOIO 3a mKasnoio Arnrap. OaHak Jorictind-

HWI perpeciiiHuil aHasi3 BUSBUB KOPEJISIIi:

— MIX OIIHKOIO 32 HIKasion Arrap i Macoio Tijzia HoBoHapopkeHoro (p = 0,04);
— MIXK OITIHKOIO 3a TITKaJIO0 ATrap Ta OKPY’KHICTIO ToJiBKM HOBoHApozKeHoro (p = 0,04);
— TEHJIEHTITo 10 B3aeMO3B’s13Ky Mixk AC y Martepi Ta Macoio Tisia HoBoHapomkenoro (p = 0,05);

— Mmizk AC y marepi Ta goBxuHoto Tisa moga (p = 0,05);
— i SI y moxa it repminom mosoris (p = 0,05).

OTpuMaHi ZlaHi JOTiCTUIHOI peTpecii CBi9aTh MPO MEePCHEKTUBHICTD MOAAJIBITUX A0CTiKeHb posii AC MaTepi B iarHOCTHIIL
3aTPUMKHU POCTY IIOJIA, & TakoK S y 11o/a sk MapKepa HeBPOJIOTTYHOTO /I03PiBaHHS Ta KPUTEPIIO OIIHKK HOT0 CTaHy.
Bucnosxu. Enexrponnnii MoriTopuHr Ha ocHosi HeifBasusHoi EKI'TI He BriiBaB Ha BUOGIP METOLY PO3POIKEHHS, 110 T03BO-
JISIE POSIJISIIATH TIEPCIIEKTUBY CTBOPEHHS CUCTEM JMCTAHIIITHOTO CIIOCTEPEKEHHS 32 CTAHOM ILTO/IA.

Kntouosi caosa: sapiabenviicmo cepuesozo pummy, oucmpec niodd, Kecapie po3mun, HeiHeasusHa eiexmpoxapoiozpagis niooa.

he diagnosis of pathological fetal conditions through

the study of cardiac signals is based on the registration
and assessment of heart rate variability parameters. Non-
invasive fetal electrocardiography (FECG) is a promising
method for studying the functional state of the fetus [1].
This method allows for the characterization of the primary
electrophysiological processes occurring in the fetal myo-
cardium. Despite certain technological challenges, such as
the low amplitude of FECG peaks and the low signal-to-
noise ratio, there are significant practical advances in its
use [2]. Heart rate variability (HRV) reflects the impact
of autonomic nervous regulation on the hemodynamic
system. Currently, FECG is used in scientific research to
assess both HRV and morphological parameters of the
PQRST complex. Importantly, FECG also enables long-
term remote fetal monitoring due to the development of
telecommunications systems based on the Internet [3].

The non-stress test is one of the primary methods in
modern perinatology. The appearance of accelerations in
the fetal heart rate in response to fetal movements is associ-
ated with “neurological maturation” after 26 weeks of ges-
tation [4]. Back in the early 1980s, it was proven that the
result of a non-stress test has no predictive value regarding
the condition of the newborn [5]. Moreover, it is known
that widespread use of fetal electronic monitoring has led
to a significant increase in cesarean section rates [6].

The objective: to test the hypothesis regarding the poten-
tial impact of FECG parameters on the method of delivery.

MATERIALS AND METHODS
A total of 39 women, with gestational ages ranging from
24 to 38 weeks. Among them, 28 (71.80%) patients had
spontaneous vaginal deliveries, and 11 (28.20%) underwent
cesarean section. The indications for cesareans were: ob-
structed delivery (45.50%), fetal distress (27.30%), breech
presentation (18.20%), and contructed pelvis (9.00%). The
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current of gestation was uneventful. However, preterm
birth at 35 and 36 weeks occurred in 2 cases (5.10%). Se-
lection was randomized. The study excluded patients with
genetic anomalies or fetal malformation, multiple pregnan-
cies, infectious diseases, or severe gestational or extragenital
pathology requiring urgent abdominal delivery. All women
underwent mandatory examinations in accordance with the
current regulations of the Ministry of Health of Ukraine (or-
der No. 1437 dated 09.08.2022). The study was conducted
within the framework of the research project in cooperation
with the Department of Obstetrics and Gynaecology No. 3
of Kharkiv National Medical University, the Department
of Obstetrics and Gynaecology of the Zaporizhzhia State
Medical and Pharmaceutical University, and National Aero-
space University “Kharkiv Aviation Institute”. It was held
at Kharkiv Municipal Perinatal Center during the period
from 1.10.2022 till 1.10.2024. All patients were informed
about the study methodology, objectives, and conditions.

FECG registration was carried out using the “Cardio-
lab Baby Card” (Scientific and Research Center “KhAI
MEDICA”, Kharkiv, Ukraine) equipment in the abdominal
lead for 30—60 minutes. The following HRV indicators were
studied: STV (short-term variations), LTV (long-term vari-
ations), AC / DC (acceleration capacity / deceleration ca-
pacity), ST (stress index; SI = AMo (%) / (2 x Mo x Var);
Var = NNmax — NNmin, where AMo is the most frequent
NN interval in the tallest histogram column). AC / DC
and SI indicators were assessed for both the fetus and the
mother [7, 8]. The women were followed up, and data on
delivery term, newborn weight, body length, head circum-
ference, and Apgar scores were collected.

Statistical analysis was performed using the Statistical
Package for the Social Sciences (SPSS for Windows, ver-
sion 25.0, Chicago, Illinois, USA). Results were presented
as mean values with standard deviations for continuous
variables and as percentages for categorical data. The nor-
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mality of continuous variable distribution was assessed
using skewness values and histograms.

An independent t-test was used to compare con-
tinuous variables with normal distribution, while non-
normally distributed variables were analyzed using the
Mann—Whitney U test. The chi-square test (or Fisher’s
exact test) was used to compare categorical variables.
Depending on distribution, Spearman or Pearson cor-
relation analysis was applied to assess associations be-
tween continuous variables. Multivariate studies were
conducted using logistic regression analysis with an in-
put model. A p-value of less than 0.05 was considered
statistically significant.

RESULTS AND DISCUSSION

The average age of the participants was 24.10 + 5.80
years, and the mean gestational age at FECG registration
was 30.15 = 5.34 weeks. Fetal growth restriction (FGR)
was diagnosed in 9 (23.10%) patients. There were no sig-
nificant differences in maternal and fetal HRV indicators,
delivery term, newborn anthropometric data, or Apgar
scores depending on the method of delivery (Table 1).

Further analysis revealed correlations between the
studied parameters (Table 2). A strong correlation was
found between maternal HRV indicators: AC vs DC
(r=0.96; p < 0.001), AC vs SI (r = -0.78; p < 0.001),
DC vs SI (r = —0.83; p < 0.001). Similarly, significant
correlations were observed among fetal HRV indicators:
AC vs DC (r = 0.86; p < 0.001), AC vs SI (r = —0.65;
p < 0.001), AC vs STV (r = 0.85; p < 0.001), DC vs SI
(r=-0.63; p<0.001), DC vs STV (r = 0.9; p < 0.001),
DC vs LTV (r = 0.84; p < 0.001). Additionally, a strong
correlation was found between delivery term and new-
born anthropometric parameters and Apgar scores: de-
livery term vs weight (r = 0.85; p < 0.001), delivery
term vs body length (r = 0.83; p < 0.001), delivery
term vs head circumference (r = 0.68; p < 0.001), and
weight vs Apgar score (r = 0.68; p < 0.001).

Moderate correlations were observed between fetal
AC / DC indicators and Apgar scores: AC vs Apgar score
(r=0.34; p=0.034), DC vs Apgar score (r = 0.37; p = 0.019).

The results of the multivariate regression analysis of
the model with the method of delivery did not reveal
any association between the studied maternal and fetal

Table 1

Maternal and fetal HRV indicators, delivery term, anthropometric data, and Apgar scores of the examined group of women

Indicator, units

Methods of childbirth

Quantity Minimum Maximum

Mean = standard deviation

physiological childbirth 28 4.25 14.82 8.53+2.90
AC maternal, ms
CS 11 4.44 9.91 8.05+1.72,p=0.61
physiological childbirth 28 4.73 17.13 8.65+3.04
DC maternal, ms
CS 11 4.53 11.49 8.21+1.86,p=0.66
physiological childbirth 28 0.77 3.71 1.88+0.63
AC of the fetus, ms
Cs 11 1.33 2.73 1.77+£0.45,p=0.60
physiological childbirth 28 0.78 4.00 2.26£0.80
DC of the fetus, ms
Cs 11 1.33 3.46 2.01+0.59,p=0.35
physiological childbirth 28 48.00 457.00 177.18 £ 107.66
Sl maternal
CS 11 102.00 283.00 169.73 £57.52,p=0.83
physiological childbirth 28 251.00 3102.00 1036.00 = 633.08
Sl of the fetus
CS 11 448.00 2401.00 1065.91 £ 550.80, p = 0.89
physiological childbirth 28 1.20 13.00 6.90£2.91
STV, ms
CS 11 4.40 12.30 6.58+2.25,p=0.74
physiological childbirth 28 9.30 71.00 35.51+14.09
LTV, ms
CS 11 23.50 52.10 34.45+£9.52,p=0.82
physiological childbirth 28 26.00 41.00 36.64 £ 3.55
The term of childbirth, weeks
Cs 11 30.00 40.00 36.09 £ 3.45, p=0.66
physiological childbirth 28 410.00 4000.00 2770.71 £897.20
Weight, gram
CS 11 820.00 5530.00 2971.82+1449.32,p=0.60
physiological childbirth 28 27.00 58.00 48.54 £7.67
Body length, cm
CS 11 34.00 62.00 48.45+9.76,p=0.98
physiological childbirth 28 19.00 36.00 32.61+£4.32
Head circumference, cm
CS 11 26.00 38.00 32.09+£3.96,p=0.73
physiological childbirth 28 6.00 9.00 7.43+2.33
Apgar score on 15t minute
Cs 11 5.00 9.00 6.73+1.27,p=0.35
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Table 2

Indicators of linear correlation hetween the studied parameters

= 5 5 5 3 = 2 - < 8 ©
= c c ° ? g ® S £ =) S ]
= ® ® = = = - g E p < o
o - - () Q 2 Py = 0 [0 [ (7]
- 1] 1] < < © < 2 ° ) = =
S = £ - w“ £ 5 o E 3 § S
E 2 8 8 8 7] & = = 0 g.
= < a 7 S
AC maternal, | ¥ | 1.00 | 0.96 | 0.02 | -0.01 | -0.78 | 0.09 | -0.17 | -0.18 | -0.02 | -0.21 | -0.15 | -0.16 | -0.08
ms p - |<0001| 0.89 | 0.95 |<0.001| 0.52 | 0.30 | 0.28 | 0.91 | 0.20 | 0.35 | 0.33 | 0.64
DC maternal, | ¥ | 0.96 | 1.00 | 0.01 | -0.02 | -0.83 | 0.08 | -0.16 | -0.18 | -0.04 | -0.18 | -0.13 | -0.12 | -0.07
ms p |<0001| - 0.95 | 0.89 |<0.001| 0.64 | 033 | 0.29 | 0.79 | 0.29 | 0.43 | 0.46 | 0.66
AC of the r | 0.02 | 0.01 | 1.00 | 0.86 | -0.16 | -0.65 | 0.85 | 0.84 | 0.22 | 0.06 | 0.16 | 0.23 | 0.34
fetus, ms p | 0.891 | 0.948 - |<0.001| 0.33 |<0.001|<0.001|{<0.001| 0.18 | 0.72 | 0.32 | 0.16 | 0.034
DC of the r | -0.01|-0.02| 0.86 | 1.00 | -0.14 | -0.63 | 0.90 | 0.84 | 0.20 | 0.05 | 0.15 | 0.21 | 0.37
fetus, ms p | 0.953 | 0.888 |<0.001| - 0.38 | <0.001|<0.001|<0.001| 023 | 0.75 | 0.36 | 0.21 | 0.02
r | -0.78 | -0.83 | -0.16 | -0.14 | 1.00 | -0.07 | 0.01 | 0.07 | 0.04 | 0.04 | 0.07 | -0.02 | -0.03
Sl maternal
p |<0.001|<0.001| 0.33 | 0.38 - 0.66 | 093 | 067 | 0.81 | 0.79 | 0.69 | 0.90 | 0.87
r | 009 | 008 | -0.65| -0.63 | -0.07 | 1.00 | -0.73 | -0.80 | -0.10 | 0.07 | -0.09 | -0.14 | -0.24
Sl of the fetus
p| 057 | 0.64 |<0.001|<0.001| 0.66 - |<0.001|<0.001| 0.54 | 0.68 | 0.57 | 0.38 | 0.14
Ty r|-017|-0.16 | 0.85 | 09 | 0.01 | -0.73| 1.00 | 0.96 | 0.1 0.02 | 0.14 | 0.20 | 0.28
, MS
p | 0.30 | 0.33 |<0.001[<0.001| 0.931 |<0001| - |<0.001| 053 | 0.91 | 0.39 | 0.22 | 0.09
v r | -0.18| -0.18 | 0.84 | 0.84 | 0.07 | -0.8 | 0.96 | 1.00 | 0.06 | -0.03| 0.10 | 0.16 | 0.23
, MS
p| 028 | 0.29 |<0.001|<0.001| 0.67 |<0.001|<0.001| - 0.69 | 0.86 | 055 | 0.32 | 0.16
Thetermof | (| —0.02 | -0.04 | 0.22 | 0.20 | 0.04 | -0.10 | 0.10 | 0.06 | 1.00 | 0.85 | 0.83 | 0.68 | 0.73
childbirth,
weeks p| 092 | 079 | 0.18 | 0.23 | 0.81 | 0.54 | 0.53 | 0.69 - | <0.001|<0.001|<0.001 | <0.001
r | -0.21| -0.18 | 0.06 | 0.05 | 0.04 | 0.07 | 0.02 | -0.03| 0.85 | 1.00 | 0.92 | 0.84 | 0.68
Weight, gram
p| 020 | 029 | 072 | 0.75 | 0.79 | 0.68 | 0.91 | 0.86 |<0.001| - |<0.001|<0.001|<0.001
Body length, | " | -0.15 | -0.13 | 0.16 | 0.15 | 0.07 | -0.09| 0.14 | 0.10 | 0.83 | 0.92 | 1.00 | 0.85 | 0.74
cm p| 035 | 043 | 032 | 0.36 | 0.69 | 0.57 | 0.39 | 0.55 |<0.001|<0.001| - |<0.001|<0.001
Head r | -0.16 | -0.12| 0.23 | 0.21 | -0.02| -0.14| 0.20 | 0.16 | 0.68 | 0.84 | 0.85 | 1.00 | 0.72
circumference,
om p| 032 | 046 | 0.16 | 0.21 | 090 | 0.38 | 0.22 | 0.32 |<0.001|<0.001|<0.001| - |<0.001
Apgar score | ' | —0.08 | -0.07 | 0.34 | 0.37 | -0.03 | -0.24 | 0.28 | 0.23 | 0.73 | 0.68 | 0.74 | 0.72 | 1.00
onT'minute | n | 0.64 | 0.66 | 0.03 | 0.02 | 0.87 | 0.14 | 0.09 | 0.16 |<0.001|<0.001|<0.001|<0001| -

HRYV indicators, the delivery term, anthropometric pa-
rameters, or the Apgar score of the newborn (Table 3).
Among other data obtained through logistic regression,
a significant correlation was found between the Apgar
score and newborn weight (p = 0.04), the Apgar score
and head circumference (p = 0.04), and there was a trend
towards correlation in the pairs: maternal AC vs weight
(p = 0.05), maternal AC vs fetal body length (p = 0.05),
fetal ST vs delivery term (p = 0.05). Data on the potential
dependency between HRV indicators, which have a com-
mon nature, have no theoretical or practical significance.
The choice of delivery method remains a significant
issue in modern obstetrics, especially with the substantial
increase in cesarean section rates. The nonspecific nature
of antenatal electronic fetal monitoring data, concerning
the normal or compromised state of the fetus, and the mul-
tifactorial nature of decelerations during labor, have con-
tributed to the increased rate of false-positive diagnoses of
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fetal distress [9]. This study identified a moderate correla-
tion between fetal HRV indicators derived from phase-
rectified signal analysis — AC / DC — and the Apgar score.
Currently, there are some results from the implementation
of acceleration and deceleration capacity indicators in di-
agnosing fetal distress [10]. Thus, the problem in diag-
nosing fetal distress lies in selecting the correct criteria to
assess the fetal condition. In our study, no correlation was
found between fetal electronic monitoring parameters and
the method of delivery. This indicates that the appropri-
ate diagnostics can help exclude or minimize false-positive
results of fetal distress.

The logistic regression data provide hope for future
research on the role of maternal AC in diagnosing FGR,
as well as fetal SI as a marker of neurological maturation
and a criterion for fetal condition. The role of maternal
autonomic nervous regulation in ensuring ergotropic and
trophotropic reactions of the fetus has been known for
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Table 3

Logistic regression model for delivery method

Variable Coefficient B Standard Z (the No. of stand_ard dt_avia_tion_s from Correlation 95%_trustworthy
error the mean of a given distribution) chances interval
Constant -20.79 16.65 1.25 0.21 0 0-137489.89
AC maternal -0.24 0.63 0.37 0.71 0.79 0.23-2.72
DC maternal 0.34 0.64 0.54 0.59 1.41 0.4-4.89
AC of the fetus -0.43 1.97 0.22 0.82 0.65 0.01-31.01
DC of the fetus 3.34 2.04 1.64 0.10 28.28 0.52-1532.67
Sl maternal 0 0.01 0.53 0.59 1.00 0.99-1.02
Sl of the fetus 0 0 0.69 0.49 1.00 1.00-1.00
STV -0.78 0.74 1.06 0.28 0.46 0.11-1.95
LTV -0.02 0.12 0.17 0.86 0.98 0.78-1.23
The term of 0.30 0.4 0.67 0.50 1.34 0.56-3.20
Weight 0 0 1.6 0.11 1.00 0.99-1.00
Body length 0.17 0.25 0.66 0.50 1.18 0.72-1.93
Circut:]efzcr’ence 0.26 0.42 0.62 0.53 1.30 0.57-2.94
Apgar score 0.04 0.55 0.07 0.94 1.04 0.35-3.05

quite some time [11, 12]. The association between fetal
HRYV indicators and newborn biometric parameters is also
well-documented [13]. The use of HRV indicators for
FGR screening has been proposed [14, 15], though reliable
criteria for establishing a system of remote monitoring of
fetal nutritional and digestive disorders based on HRV
data are still lacking [16, 17].

Synchronization of maternal and fetal heart activity
and HRV indicators is characteristic of physiological
pregnancy [18, 19]. The placenta acts as an intermediary
in hemodynamic processes within the fetoplacental sys-
tem. This study found no correlation between maternal
and fetal HRV indicators, likely due to the high rate
of placental dysfunction (FGR) in the examined cohort.
Placental dysfunction impairs the transmission of ma-
ternal hemodynamic oscillations — maternal HRV — to
the fetus [20, 21]. Adverse perinatal outcomes are associ-
ated with the impact of maternal inflammation media-
tors and oxidative stress on the fetal autonomic nervous

system [22]. Remote monitoring based on non-invasive
FECG allows for long-term recordings and assessment
of maternal and fetal HRV parameters [23]. The advan-
tages of FECG over ultrasound fetal assessment methods
should also be highlighted. FECG is completely neutral
due to the absence of any impact on the fetus, and it is
cost-effective and requires no specially trained personnel
for its use, which is particularly important in wartime
conditions in Ukraine [24, 25].

Among the limitations of this study are the small sam-
ple size and the single-center design.

CONCLUSIONS
Electronic monitoring using non-invasive FECG did
not influence the choice of delivery method, supporting the
potential for developing remote fetal monitoring systems.
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