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Summary

Introduction: The most available screening method for detecting intrauterine fetal growth restriction is a graph of uterine fundal
height (FH) during pregnancy (gravidogram). Customized charts with indicators adjusted for ethnicity, age, parity, maternal
anthropometric characteristics (height, weight, BMI), parity, pregnancy complications, morbid background, social factors.

Aim: To investigate the effect of maternal characteristics (age and parity) on (FH) during pregnancy, to detect fetal
growth restriction.

Materials and Methods: The study design was a single-stage retrospective cross-sectional study. Inclusion criteria for
the study were: presence of first trimester ultrasound screening at 10-14 weeks' gestation, uncomplicated pregnancy,
singleton pregnancy. Exclusion criteria: multiple pregnancies, breech presentation, malposition (transverse, oblique), fetal
weight up to 2500 grams and over 4000 grams, premature birth, hypertensive states, antepartum fetal death, abnormal fetal
growth, abundant water, small water, extragenital pathology.

Results: We sampled 3,886 cases of term pregnancies in the cephalic presentation, which ended with a live birth weight
of 2,500 to 4,000 grams. When the mean FH values were assessed by age group, significant differences were found at 26,
28, 31-32, 35, and 38 weeks of gestation. It was also found that with an increase in maternal age by 1 year one should
expect an increase in FH at weeks 26, 28, 31, 35, 38 and 41 by 0.047 cm; 0.055 cm; 0.049 cm; 0.063 cm; 0.049 cm; 0.057
cm and 0.067 cm. When comparing the mean FH values by maternal parity group, the FH values were found to be higher at
26 to 27, 30 to 35, 37 to 38, and 41 weeks of gestation, and the FH values increased with each successive pregnancy. Using
linear regression, it was found that at weeks 31 - 33, 35 weeks of gestation an increase in FH of 0.208 cm; 0.254 cm; 0.154
cm; 0.189 cm should be expected at weeks 38, 40 - 42 weeks, an increase in FH of 0.189 ¢cm; 0.188 c¢m; 0.576 cm; 7.845 cm
should be expected at weeks 38, 40 - 42 weeks.

Conclusions: Maternal age and maternal parity variables are influential factors on uterine fundal height during
pregnancy after 31 weeks gestation.

Key words: uterine fundal height, parity, fetal growth restriction, customized charts, pregnancy.

Pestome
BJIMAHUE NAPUTETA U BO3PACTA MATEPMU HA POCT BbICOThHI
CTOAHMA OHA MATKMU BO BPEMA BEPEMEHHOCTU M
NMPUMEHEHME UX B NEPCOHAJIU3UPOBAHHbBIX CTAHOAPTAX
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Beepenue: Hanbonee JOCTYNHbIM CKPUHMHIOBBIM METOAOM BbISBMEHUS 3a1EPXKKN BHYTPUYTPOBHOrO passuTus nroga
ABNAETCA rpadvk pocTa BbICOThI CTOSHMA AHa Matku (BOM) Bo Bpemss 6epemeHHOCTM (rpaBugorpamma).
[MepcoHannaupoBaHHble rpaduky, NokasaTenu KOTOPbIX CKOPPEKTUPOBAHbI C YYETOM 3STHWYECKOW MPUHALANEXHOCTH,
BO3pacTa, MapwuTeTa, aHTPOMOMETPUYECKMX XapaKTEPUCTUK MaTepu (pOCT, BEC, WHOEKC Macchbl Tena), OCMOXHEHMI
BepemeHHOCTY, MOpBMAHOTO hoHa, CoLmanbHbIX (akTopoB.

Llenb: Wayuutb BrusiHe xapakTepucTuk Matepw (Bospacta u naputeta) Ha BOM Bo Bpemsi GepemeHHOCTH, Ans
BbISIBMEHUS HAPYLLEHWI poCTa Nnoga.

Matepuanbl u metoabl: [IM3aiH uccneaoBaHust - OOHOMOMEHTHOE PETPOCMEKTUBHOE NOMEpPeyvHOe MCCredoBaHue.
Kpumepusimu eknto4eHuUs B uccrnegoBaHue sBRAnUCh: Hanuume Y3 ckpuHuHra nepBoro Tpumectpa 6epeMeHHOCTM B CpOKe
10-14 Hepenb, HEOCNOXHEHHOE TeyeHue OepeMeHHOCTW, OfHOMMoAHas 6epeMeHHOCTb. Kpumepuu  UCKIIYEeHUS:
MHOrOMoaHas GepeMeHHOCTb, Ta30BOE NpeasexaHue nnoga, HenpaBuIbHbIE NONOXEHNS NNoAa (MonepeyHoe, KOcoe), BeC
nnoga go 2500 rpamm u cebiwe 4000 rpamMMoB, NpexaeBpeEMEHHbIE POAbl, MMNEPTEH3NBHBIE COCTOSIHUS, aHTeHaTarnbHas
rbenb nnoaa, BINP nnoga, MHorosoame, ManoBoaune, aKCTpareHnTanbHas naTonorus.

Pesynbtatbl: Hamu 6binn otobpanbl 3886 cnyvaeB [OHOLEHHOW OepeMEHHOCTW B TOMOBHOM MpeanexaHuu,
3aKOHYMBLUENCA POXAEHMEM X1BOro nnoga ¢ maccon ot 2500 go 4000 rpammos. Mpu oueHke cpeaHux Benuynd BOM B
3aBMCUMOCTY OT BO3PACTHbIX IPynn Obin BbISBMEHbI 3HAYMMble pa3nnuus B cpokax 26, 28, 31 — 32, 35, 38 Hepenb
BepemeHHocTH. Takke Obinu BhISBIEHO, YTO NPK YBENMYEHUM BO3pacTa MaTepu Ha 1 rog cremyeT OxuaaTb yBEnnyeHue
BOM B cpokax 26, 28, 31, 35, 38 n 41 Hegenb Ha 0,047 cm; 0,055 cm; 0,049 cm; 0,063 cm; 0,049 cwm; 0,057 cm n 0,067 cm.
Mpw cpaBHeHun cpegHux BennymnH BM no rpynnam naputeTta matepy, bbino obHapyxeHo, 4to B cpokax 26 — 27, 30 — 35,
37 - 38, 41 Hepenb 6epemeHHOCTW BenuuMHbI BIM Obinu Bbile, U C Kaxaoi nocneaytouleit 6epeMeHHOCTbIO BENUYMHbI
BOM noBbiwanuce. C NoMOLLb0 NIMHERHON pErpeccin BbISBMEHO, YTO MPU YBENWYEHUM naputeTa Ha 1 pogbl cneayet
oxwugatb yBennyenne BOM 31-33, 35 Hegensx Ha 0,208 cm; 0,254 cm; 0,154 cm; 0,189 cm, a B cpokax 38, 40-42 Hegensx -
Ha 0,189 cm; 0,188 cm; 0,576 cwm; 7,845 cm.

BbiBogbI: [epemeHHbIe BO3pACT W NapuTeT MaTepu SBNSIOTCS BIUSIOLLMMU (hakTOpamMu Ha BbICOTY CTOSHWS JHA MaTKM
BO BpeMs 6epeMeHHOCTM nocne 31 Hefenb recrauuy.

Knrovesble cnosa: gbicoma cmosiHuSi OHa MamKu, hapumem, HapyweHus pocma nioda, NnepcoHanu3upo8aHHble
epapuxu, 6epemMeHHOCMb.

Tyvingeme
XKYKTUIK KE3IHAOEr XKATbBIP TYBIHIH T¥PY BUMIKTIIHE
AHACDBIHbIH XXACbl MEH NAPUTETIHIH SCEPI XKXOHE OJIAPAbI
XEKEJIEHFEH CTAHOAPTTAPOA KOJNOAHY
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Kipicne: ¥pbIKTbiH XaTbIpillinik gamyblHblH, TEXenyiHiH eH KOKETIMAI CKPUHWHI S[iCiHe XYKTIMIK KesiHge XaTtbip
TY6iHiH, Typy BuikTiriHiH, (KTTB) ecy rpacuri (rpaBugorpamma) xatafbl. XKekeneHreH rpadukTep KOpCeTKLLTEPi aHaChIHbIH
9THOCbIHA, XacblHa, MapuTeTiHe, aHTPOMETPUSNbIK cunaTbiHa (DOMbl, canmaFbl, AeHe CanMaK WHOEKCH), KYKTiMiK
ackbIHynapbl, MOpPBKATI oHbI, BneyMeTTIK (hakTopnapbiHa 6aitnaHbICTbI eCKepin TYPFbi3binagbl.

Makcatbl: ¥pbiKTblH Aamy Oy3binbICTapblH aHbIKTay YLUiH XyKTinik kesiHge XXTTB aHacbiHblH, cunaTTamanapbiHbiH,
(>acbl MeH napuTeT) acepiH 3epTTey.

Matepuangap mMeH Tacingep: 3epTTey Au3aiHbl — Bip Me3eTTi peTpOCNEeKTUBTI KengeHeH, 3epTTey. 3epmmeyee Kocy
KpumeputinepiHe xamadbl; XYKTINKTIH anfawksl yw anbiHga 10-14 anta mepsimgeri Y3 CKpuHUHT 6omybl, XKYKTIMIKTIH
ackpiHbaraH afbiMbl, Bip YPbIKTbI XYKTINiK. 3epmmeyee Kocnay kpumepulinepi: Ken YpbIKTbl KYKTIMK, YPbIKTbIH
xambacneH opHanacybl, YpbIKTbIH LypbIC EMEC XaFfjaiaa opHanacybl (kengeHeH, Kuraw), ypbiKTbiH canvafrbl 2500
rpamm peitiH Hemece 4000 rpaMMHaH XofFapbl, yakbiTbiHaH epTe 60caHy, MMNEPTEH3NAMbIK KaFgannap, YpbIKTbIH
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aHTeHaTandbl enyi, YPbIKTbIH KaTbIPiWinik akaynapbl, KafaHak CyblHblH KemTir, KafaHakK CyblHblH, a3fblfbl,
aKCTpareHuTangsl naTonorus.

Hatnxenep: bi3s geHe canmarbl 2500 meH 4000 rpamm apacbiHZa Tipi YpbIK TyybIMEH asKTanFaH ypblK GacbiMeH
OpHanackaH TOMbIK XeTinreH XykTiniktiH 3886 xafgaibiH TaHaan angablk. AHaCbIHbIH, Xackl TonTapbl bonbiHwa XTTh
opTalla enwemaepiH canbiCTbipFaH Kesge XyKTinikTiH 26, 28, 31 — 32, 35, 38 antanapbiHaa aiiKblH aibipMaLubInbIKTap
aHbIkTangbl. CoHbIMEH KaTap, aHacblHbIH, Xachl 1 XbirFa apTkaH keaae XyKTinikTiH, 26, 28, 31, 35, 38 meH 41 anTanapbiHaa
XTTE enwempepi 0,047 cm; 0,055 cm; 0,049 cm; 0,063 cm; 0,049 cm; 0,057 cm meH 0,067 cm apTaTbiHbl aHbliKTanAabl.
AHacbIHbIH, napuTeT TonTapbl OoiibiHwa XXTTE opTalwa enwemaepiH canbiCTbipFaH Ke3ae XYKTinikTiH 26 — 27, 30 — 35, 37 -
38, 41 anta mep3impepinae XXTTb enwewmi aptkaH, aFHu apbip keneci xykTinikneH XTTE enwemi apTkaH. CbI3bIKTbl
perpeccusi kemeriMeH aHacbiHbiH 1 GocaHyFa apTkaH kesge XykTiniktiH, 31-33, 35 antanapeinga XXTTb enwemaepiHin
0,208 cm; 0,254 cwm; 0,154 cm; 0,189 cm apTybiH, an 38, 40-42 antanapaa - 0,189 cm; 0,188 cwm; 0,576 cm; 7,845 cm apTybIH
Bomkayra MyMKiHAiIK OepeTiHi aHbIKTanap!.

KopbITbIHAbI: AHACbIHbIH, Xacbl MEH MapuTeETi aybiCbIMAApbl XYKTIMK KesiHae rectauusHbiH 31 antacblHaH KemiH
xatblp TyGiHiH, Typy OuikTiriHe 8cep eTeTiH hakTopnapra xatagbl.

TytiHdi ce3dep: xambip mybiHiH mypy buikmiei, napumem, ypbik 0amybiHbIH OY3bllybl, XeKeneH2eH epaghukmep,
KYKMIfiK.
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Introduction psychoactive substances (smoking, alcohol, narcotic

Improvement of antenatal care, prevention and reduction of ~ drugs). The influencing factors are also the characteristics
perinatal losses are the main priority of modern obstetrics, both  of the fetus: gestational age, fetal sex, fetal weight,
in the Republic of Kazakhstan and around the world. Timely  established after birth or antenatal [8]. The gestational age
and high-quality obstetric care is the main and important  is determined by ultrasound studies conducted during
conditon for the detection of pregnancy complications.  pregnancy in the first or second trimester. Using ultrasound
Improving the quality of antenatal care and earlier identification ~ data of the first trimester, they help to establish the most
of stillbirth risk factors reduces perinatal losses and improves ~ accurate age [3]. Personalized charts allow for better
pregnancy outcomes [1]. Perinatal mortality is closely related to ~ monitoring of fetal growth, so scientists Jason Gardosi et al.
the quality of antenatal care, medical interventions and the It was noted that the training of medical personnel to work
condition of the newborn at birth [13]. with these schedules and the assessment of fetal growth in

One of the main problems of antenatal care is the early ~ regions with high rates of stillbirth reduces the rates of
detection of fetal growth disorders using available methods.  antenatal losses [6]. The authors claim that their proposed
Forecasting and timely detection of fetal growth retardation ~ GROW graphs, which are based on indicators of the height
(FGR) is a significant parameter that directly affects the  of the uterine fundus, make it possible to calculate the
perinatal mortality rate. The most accessible screening  estimated fetal weight on curves adjusted for characteristics
method is a graph of the growth of the height of the uterine  known at the beginning of pregnancy, which makes it
fundus (FH) during pregnancy (gravidogram). To assess the  possible to detect fetal growth disorders in a timely manner
antenatal growth of the fetus, certain countries use  [7].
population graphs, a number of countries use individualized Ravula et al. It was found that the introduction of
(personalized) graph models. A population gravidogram is  personalized schedules increased the diagnosis of OCD
being developed for the population of a certain area with ~ from 51.1 to 67.1%, a decrease in the overall stillbirth rate
homogeneous features. The most qualitative observationis ~ from 4.4 to 3.4 per 1000 births, in addition, a decrease in
provided by personalized charts, the indicators of which are  the incidence of full-term newborns was noted [14].
adjusted taking into account ethnicity, age, parity,  Clausson et al.in their study, the effectiveness of population
anthropometric characteristics of the mother (height, weight, ~ and individual schedules was compared, the results of
body mass index (BMI)), parity, pregnancy complications,  which showed that individual assessment increases the
morbid background, social factors, the influence of  detection of constitutionally small fetuses and reduces
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unnecessary obstetric interventions, as well as a reduction
in stillbirth by almost half, in case of timely diagnosis of fetal
growth retardation [3].

The purpose of the study: to study the influence of the
characteristics of the mother (age and parity) on the growth
of the FH curves during pregnancy, in order to further apply
these variables in the construction of individual diagrams in
the Kazakh population.

Materials and methods.

Research design: Retrospective, one-time cross-
sectional. A set of research materials was conducted in
women's consultations and maternity hospitals in Semey
and nearby settlements, Zyryanovsk, Astana, Aksu, Almaty,
Atyrau from 2016 to 2021. The research was approved by
the Local Ethics Committee of the NAO "Semey Medical
University" (Protocol No. 2 of 10.25.2018). We studied
individual cards of pregnant women and the history of
childbirth: individual cards f # 0771y, # 111/y - 3805, birth
history f # 096/y,001/y - 3260. The criteria for inclusion in
the study were: the presence of ultrasound screening of the
first trimester of pregnancy at 10-14 weeks, uncomplicated
pregnancy, single pregnancy. Exclusion criteria: multiple
pregnancy, pelvic presentation of the fetus, incorrect fetal
positions (transverse, oblique), fetal weight up to 2500
grams and over 4000 grams, premature birth, hypertensive
conditions, antenatal fetal death, fetal CMF,
polyhydramnios, low water, extragenital pathology. The
gestation period was calculated at the time of each
appearance from the index of the coccygeal-parietal size at
the first screening ultrasound according to the Clinical
Protocol of the Ministry of Health of the Republic of
Kazakhstan "Management of physiological pregnancy”
dated September 19, 2013.

Statistical analysis was carried out using the StatTech v.
3.0.9 program (developed by Stattech LLC, Russia).
Quantitative indicators were evaluated for compliance with the
normal distribution using the Kolmogorov-Smirnov criterion.
Since differences from the normal distribution were revealed,
quantitative data were described using the median (Me) and
the lower and upper quartiles (Q1 — Q3). Categorical data were
described with absolute values and percentages.

The comparison of the two groups by quantitative
indicator was performed using the Mann-Whitney U-test.
Comparison of three or more groups by quantitative
indicator was performed using the Kraskel-Wallis criterion.
The direction and closeness of the correlation between the
two quantitative indicators were assessed using
Spearman's rank correlation coefficient. A predictive model
characterizing the dependence of a quantitative variable on
factors was developed using the linear regression method.

Results

Taking into account the inclusion and exclusion criteria, we
selected 3886 cases of ful-term pregnancy in head
presentation, which ended with the birth of a live fetus weighing
from 2500 to 4000 grams. The proportion of first-time patients
was 33.12% (n=1287), repeat-giving 66.88% (n=2599). Among
pregnant women with repeated births, the largest number were
pregnant women with a history of 1 birth — 54.8% (n=1424).
There were 2 births in the anamnesis in 31.4% (n=814), 3
births or more in 13.8% (n=361) of patients, respectively. More
than 80% (n=3116) of pregnant women lived in the city, in rural
areas 19.8% (n=770). By age, the distribution of pregnant

women was as follows: 3.4% (n=131) under the age of 20,
28.9% (n=1124) in the group of 20-24 years, the largest group
consisted of patients aged 25-29 years - 33.4% (n=1299) of
patients. The number of pregnant women aged 30-34 years
was 22.1% (n=860), older than 35 years — 12.1% (n=472).

As a result of comparing the values of FH in pregnancy
from 20 to 41 weeks, depending on age, significant
differences were found (Table 1) at 26, 28, 31, 32, 35 and
37-38 weeks of pregnancy (p = 0.009, p = 0.001, p < 0.001,
p <0.001, p<0.001, p=0.002, p < 0.001, respectively).

When assessing the influence of the mother's age on FH
by the method of correlation analysis, direct connections of
weak crowding were established. Linear regression showed
that an increase in the age of the mother by 1 year increases
FH at 26, 28, 31, 35, 38 and 41 weeks by 0.047 cm; 0.055 cm;
0.049 cm; 0.063 cm; 0.049 cm; 0.057 cm and 0.067 cm,
respectively. The resulting model explains 1.9%; 2.4%; 2.0%;
3.0%; 1.9%; 2.0% and 2.2% of the observed variance of FH in
these terms of pregnancy. The analysis of the standing height of
the uterine fundus was performed depending on the parity of
labor (Table 2). According to the data obtained, statistically
significant differences were found when comparing the FH of
26,27, 29 - 38, 41 weeks, depending on the parity of childbirth
(p =0.022, p = 0.028, p = 0.034, p = 0.022, p = 0.001, p <
0.001, p =0.009, p = 0.011, p <0.001, p = 0.047, p = 0.007, p
<0.001, p = 0.033, respectively) (Table 2). The presence in the
anamnesis of two births revealed a difference in the average
values of FH compared with prim parous women at the terms
of 26, 27, 30 and 34 weeks. (p = 0.022, p = 0.028, p = 0.022, p
= 0.011). High rates of FH were more common in pregnant
women who had a history of two births, at 31, 32, 33 weeks of
pregnancy, compared with pregnant women who gave birth for
the first time or for the second time (Table 2). High rates of FH
were more common in pregnant women who had a history of
childbirth at 35 and 38 weeks gestation. The more births there
are in the anamnesis, the more often there were high rates of
FH at 35 and 38 weeks of pregnancy. When analyzing the FH
of 20-25 weeks, 28, 39, 40 and 42 weeks, depending on the
parity of labor, we were unable to establish statistically
significant differences.

A correlation analysis of the relationship between the
height of the uterine fundus from age groups and parity groups
was performed (Table 3). When assessing the connection of
the FH of 31 - 33, 35 weeks and parity, weak tightness of direct
connections were established. With an increase in parity by 1,
we should expect an increase in WDM at week 31 by 0.208
cm; week 32 by 0.254 cm; week 33 by 0.154 cm and week 35
by 0.189 cm. The resulting model explains 1.4%, 1.6%, 0.8%
and 1.1% of the observed variance of WDM 31 - 33 weeks,
WDM 35 weeks, respectively.

When assessing the relationship between FH 38 weeks,
FH 40 - 42 weeks and parity, there was a weak close direct
correlation (Table 3). By the method of linear regression, it was
found that with an increase in parity by 1 birth, an increase in
FH of 38 weeks should be expected. at 0.189 cm; FH 40
weeks. by 0.188 cm; FH 41 weeks. at 0.576 cm and 42 weeks
of FH. by 7,845 cm. The resulting model explains 0.9%, 0.7%,
6.4%, 66.1% observed variance, WDM 38 weeks, WDM 40 -
42 weeks. When studying the relationship between FH and
maternal parity using correlation analysis (Table 3), we
found that a weakly close direct relationship was
established between FH and maternal parity.
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Table 1.
Analysis of uterine floor height by gestational week according to age groups.
Term of Age groups
the week 1 (Me) 2 (Me) 3 (Me) 4 (Me) 5 (Me) P
20 21 20 20 20 20 0.260
21 21 21 21 21 21 0.183
22 22 22 22 22 22 0.272
23 23 23 23 23 23 0.563
24 24 24 24 24 24 0.055
25 25 25 25 25 25 0.123
26 26 26 26 26 26 0.009% ps2=0.011
27 26 27 27 27 27 0.101
0.001% p4.1=0.044
28 27 28 28 28 28 04220014
29 29 29 29 29 30 0.423
30 29 30 30 30 30 0.247
<0.001* p3-2=0.012
31 30 30 30 31 30 04_2=0.003
<0.001* p4-2<0.001
32 3 31 31 32 32 052 < 0.001
33 32 32 33 33 32 0.065
34 33 33 34 34 34 0.059
<0.001*
35 335 34 34 34 35 ps-1 =0.026 p4-1 =0.014
ps-1 <0.001 ps-2=0.001
36 35 35 35 35 35 0.356
0.002* ps-1 =0.038
37 35 36 36 36 36 ps-1 =0.047
ps-1=0.017
<0.001*
38 35 36 36 36 37 ps4-1 =0.007 ps-1 <0.001
ps-2=0.001 ps-3=0.004
39 36 36 37 37 37 0.270
40 36 37 37 37 37,5 0.055
41 36.5 37 37 37 37,5 0412
42 35.5 39 0.00 0.162
* Kraskell-Wallis test, differences are statistically significant (p < 0.05).
Group 1: under 20 years of age; Group 20-24 years; Group 3: 25-29 years; Group 4: 30-34 years; Group 5: over 35 years

In a pairwise comparison of parity groups and UFH
indicators in the subjects, it was found that statistically
significant differences were revealed on 26-38, 41 (p=0.022;
p=0.028; p=0.034; p=0.022; p=0.001; p<0.001; p=0.009;
p=0.011; p< 0.001; p=0.047; p=0.007; p< 0.001; p=0.033,
respectively), while on 21-25, 28, 37, 39, 40, 42 the
dependence was not statistically significant for weeks. With
an increase in parity for 1 birth, an increase in UFH in the
terms of 31 - 33, 35 weeks by 0.208 cm; 0.254 cm; 0.154
cm; 0.189 cm, respectively, should be expected. The
resulting model explains 1.4%; 1.6%; 0.8%; 1.1% of the
observed WDM variance. With an increase in parity by 1
birth in terms of 38, 40.41, 42 weeks, an increase in UFH by
0.189 c¢m; 0.188 cm; 0.576 cm; 7.845 cm, respectively, and
in these terms, the resulting model explains 0.9%; 0.7%;
6.4%; 66.1% the observed variance of the UFH.

The evaluation of the dependence of fetal weight on
quantitative factors was performed using the linear
regression method (Table 4).

The observed dependence of fetal weight on the parity
of childbirth and age groups is described by the linear
regression equation:

Fetal mass = 3234.508 + 62.645X1 births + 106.520X2
biths + 108.073X3 and more + 84.353X20-24 +
102.519X25-29 + 109.111X30-34 + 89.081X Older than 35

(1)

where Y is the value of the fetal mass, X1 births are
Parity groups (0 — Absence of childbirth, 1 — 1 childbirth),
X2 births are Parity groups (0 — Absence of childbirth, 1 - 2
births), X3 and more are Parity groups (0 — Absence of
childbirth, 1 — 3 and more), X20-24 - Age groups (0 —
younger than 20, 1 — 20-24), X25-29 — Age groups (0 —
younger than 20, 1 — 25-29), X30-34 — Age groups (0 —
younger than 20, 1 - 30-34), X Older than 35 — Age groups
(0 - younger 20, 1 - older than 35)

If there is a history of 1 birth, an increase in fetal weight
by 62.645 grams should be expected, and after 2 births, an
increase in fetal weight by 106.520 grams should be
expected compared to prim parous women (1).

Also, in pregnant women with parity of 3 or more births,
an increase in fetal weight by 108.073 grams should be
expected. In the age group of 20-24 years, an increase in
fetal weight by 84.353 grams should be expected compared
to the age group under 20 years.
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The subjects in the age group of 25-29 years should
expect an increase in fetal weight by 102.519 grams, and in
the group of women aged 30-34 years - by 109.111 grams
compared with pregnant women younger than 20 years. In
women over 35, an increase in fetal weight of 89.081 grams
should be expected. The resulting regression model is

characterized by a correlation coefficient rxy = 0.159, which
corresponds to a weak tightness of the connection on the
Cheddock scale. The model was statistically significant (p <
0.001). The resulting model explains 2.5% of the observed
variance of fetal mass.

Table 2.
Analysis of uterine floor height by gestational week according to parity groups.
Term of the Parity groups
week 1 (Me) 2 (Me) 3 (Me) 4 (Me) P
20 20 20 20 20 0.417
21 21 21 21 21 0.537
22 22 22 22 22 0.152
23 23 23 23 23 0.352
24 24 24 24 24 0.532
25 25 25 25 25 0.337
26 26 26 26 26 0.022* pa birth - no birth = 0.040
27 26 27 27 27 0.028" p2 birth - no birth = 0.040
28 27 28 28 28 0.194
29 29 29 29 30 0.034* P3or m‘ore births‘—no_birth =0.030
P3 or more births - 1 birth = 0.046
30 30 30 30 30 0.022* p2 pirth - no birth = 0.012
31 30 30 31 30 0.001* p2 bith - o bith =0.001
P2 birth - 1 birth = 0.011
3 31 31 39 Y <0.001* p2binh—nofinh <0.001
P2 birth - 1 birth = 0.015
0.009* p1 birth - no birth = 0.037
e 32 33 33 33 P2 birth - no birth = 0.037
34 33 33 34 33 0.011* P2 pogos - no it = 0.006
< 0.001* p2 pirth - no birth < 0.001
35 34 34 35 35 P3 or more births - no birth = 0.023
P2 birth - 1 bith = 0.006
36 35 35 35 35 0,047*
37 36 36 36 36 0.007* P3 or more births - no birth = 0.018
< 0.001* p1 birth - no birth = 0.009
38 36 36 36 37 P2 birth - no birth = 0.001
3 or more births — no birth = 0.019
39 37 37 37 37 0.534
40 37 37 37 38 0.056
41 36 36 37 39 0.033*
42 35 36 39 0 0.296
* Kraskell-Wallis test, differences are statistically significant (p < 0.05).
Group 1 - no birth; group 1 - 1 birth; group 3 - 2 birth; group 4 - 3 or more births;
Table 3.

Correlation analysis uterine floor height by gestational week as a function of age and parity groups.

Term of the Characteristics.of the correl'ation Char'acteristics of the correlgtion
Age and Uterine Floor Height Parity and Uterus Floor Height
week : :
p Tightness p Tightness p
20 0.049 No relationship 0.159 0.059 No relationship 0.089
21 0.071 No relationship 0.047* 0.045 No relationship 0.211
22 0.062 No relationship 0.139 0.081 No relationship 0.053
23 0.036 No relationship 0.373 0.047 No relationship 0.245
24 0.060 No relationship 0.071 0.041 No relationship 0.210
25 0.060 No relationship 0.073 0.052 No relationship 0.121
26 0.137 Weak relationship <0.001* 0.097 No relationship 0.007*
27 0.061 No relationship 0.050* 0.080 No relationship 0.011*
28 0.151 Weak relationship <0.001* 0.064 No relationship 0.126
29 0.075 No relationship 0.043* 0.078 No relationship 0.035*
30 0.067 No relationship 0.010* 0.056 No relationship 0.032*
31 0.107 Weak relationship <0.001* 0.143 Weak relationship <0.001*
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Continuation of the Table 3.

Term of the Characteristicslof the correl.ation Chafacteristics of the correlgtion
Age and Uterine Floor Height Parity and Uterus Floor Height
week : -
p Tightness p p Tightness p

32 0.147 Weak relationship <0.001* 0.191 Weak relationship <0.001*

33 0.110 Weak relationship 0.002* 0.042 No relationship 0.223

34 0.079 No relationship 0.007* 0.092 No relationship 0.001*

35 0.128 Weak relationship <0.001* 0.147 Weak relationship <0.001*

36 0.068 No relationship 0.010* 0.065 No relationship 0.014*

37 0.093 No relationship <0.001* 0.093 No relationship <0.001*

38 0.109 Weak relationship <0.001* 0.124 Weak relationship <0.001*

39 0.027 No relationship 0.400 0.056 No relationship 0.083

40 0.104 Weak relationship 0.008* 0.068 No relationship 0.082

41 0.227 Weak relationship 0.006* 0.161 Weak relationship 0.054

42 -0.190 Weak relationship 0.652 -0.079 No relationship 0.853
* Spearman rank correlation coefficient, differences are statistically significant (p < 0.05)

Table 4.
Analysis of fetal weight as a function of birth parity, age groups.
B Std. error t p

Intercept 3234.508 29.014 111.481 <0.001*
Parity groups: 1 births 62.645 13.814 4535 <0.001*
Parity groups: 2 births 106.520 17.141 6.214 <0.001*
Parity groups: 3 or more 108.073 23.039 4.691 <0.001*
Age groups: 20-24 84.353 30.868 2.733 0.006*
Age groups: 25-29 102.519 31.578 3.247 0.001*
Age groups: 30-34 109.111 32.976 3.309 <0.001*
Age groups: over 35 89.081 35.432 2.514 0.012*

* differences are statistically significant (p < 0.05)

Discussion

In this study, we studied the influence of the variables
age and maternal parity on the growth of UFH during
pregnancy in head diligence, which ended with the birth of a
live fetus weighing from 2500 to 4000 grams. A number of
other factors have a significant impact on fetal growth, such
as ethnicity, fetal characteristics (gestational age, sex, fetal
weight) [15], social, genetic, environmental, nutritional and
others [4], the influence of which in each population must be
considered without fail. According to our results, in the
Kazakh population, pregnant women over 30 years of age
are more likely to have higher rates of UFH compared to
pregnant women under 20 years of age, the greatest
difference was found in the terms of 28, 31, 32, 35 and 37, 38
weeks of pregnancy, i.e. in the third trimester of pregnancy.

When studying the average values of UFH depending on
the mother's parity groups, we found that in the terms of 26-
35 weeks of pregnancy, women who had previously given
birth had high rates of UFH and high rates were more
common with each birth. In quantitative terms, with an
increase in parity for 1 delivery, UFH increases in gestation
periods of 31-33. 35 weeks by 0.208 cm; 0.254 cm; 0.154
cm; 0.189 cm, respectively, and at 38, 40.41, 42 weeks - by
0.189 cm; 0.188 c¢m; 0.576 cm; 7.845 cm, respectively. High
rates of UFH at 31-33 weeks were more common in pregnant
women who had a history of two births compared to pregnant
women who give birth for the first time or for the second time.
And at 35 and 38 gestational weeks, high rates of UFH were
more common in pregnant women who had a history of
childbirth. The more births there are in the anamnesis, the
more often there were high rates of FH at 35 and 38 weeks of
pregnancy. In a recent study, the authors found that maternal

parity affects fetal weight regardless of the gestational week.
And with an increase in the gestational week, the size and
weight of the fetus was higher in repeat-bearing women
compared to prim parous [10].

Our data are consistent with the results of other
authors, according to which individual standards should be
adjusted taking into account the characteristics of the
mother, such as age and parity [9,12].

In one prospective controlled non-randomized study,
where serial measurements of FH were performed and
individual tables were constructed, they led to an increase
in the antenatal detection of fetal growth retardation up to
48% and excess fetal growth for gestational age up to 46%
[10,11]. The authors claim that in children with a large size
for gestational age, they were much less likely to be
referred for further examination and early detection of
excessive fetal growth was missed.

There are also conflicting opinions about individual fetal
growth tables. Some authors argue that further large-scale
studies are needed to study the benefits and harms
(including perinatal mortality) from the use of individual fetal
growth tables in various conditions and when measuring
both FH and ultrasound [2]. For early detection of fetal
growth retardation, the estimated fetal weight is more
sensitive and specific. But when assessing the weight of the
fetus, it is necessary to take into account factors such as
the age and parity of the mother, as well as other non-
invasive methods for diagnosing the gestational age of the
fetus. Since non-compliance with these factors can lead to
errors in the estimated weight of the fetus [17].

The practical significance of these results is determined
by the fact that the prognostic significance of any graph of
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FH curves increases in the third trimester, when fetal
growth retardation occurs as a result of obstetric
complications of pregnancy [5, 16].

The results of our study show that when creating
individual diagrams, it is necessary to take into account the
parity and age of the mother as risk factors for the
identification of the IMF and include them for further study.
Therefore, the study and evaluation of the impact of
individual standards or schedules on the early detection of
APS requires further study.

Conclusions

Thus, in the Kazakh population, when developing
individual growth schedules for FH during pregnancy, it is
necessary to take into account variables such as age and
maternal parity. In the study, pregnant women over 30
years old and with a history of childbirth had high rates of
FH. The frequency of childbirth increases FH with each
subsequent pregnancy. These variables have a statistically
significant effect on the values of the height of the uterine
fundus during pregnancy. The standard schedules offered
for a certain country do not allow to fully assess and timely
identify pathological abnormalities in a certain population.
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