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ABSTRACT

BACKGROUND: Preterm birth (PTB) continues to be a persistent health issue that significantly impacts neonatal morbidity and
mortality worldwide. In Kazakhstan, the prevalence of PTB is 7% making a substantial contribution to adverse health outcomes
among infants. However, there is a lack of comprehensive research on the factors contributing to PTB in Kazakhstan.

AIM: To study maternal factors associated with spontaneous PTB among Kazakh women.

MATERIAL AND METHODS: A case control study was conducted in three major reproductive hospitals in Atyrau, Aktobe and
Kyzylorda from October 2022 to January 2023. The sample consisted of 90 cases with singleton live spontaneous PTB and
180 controls with spontaneous full-term delivery. Bivariate associations between categorical variables were assessed by chi-
squared tests. Independent variables with p <0.1 in the bivariate analysis were entered into a conditional logistic regression
model. 0dds ratios (OR) with 95% confidence intervals (Cl) were calculated.

RESULTS: Maternal education, periodontitis, body mass index and a history of PTB in previous pregnancies were associated
with PTB in bivariate analysis. In multivariable models, only prior PTB (OR=38.10; 95% Cl: 8.34—142.00) and periodontal disease
(OR=2.09; 95% CI: 1.15-3.80) were associated with an increased risk of extremely and very preterm births while higher
education (OR=0.44; 95% Cl: 0.19-0.98) and a history of PTB (OR=27.20; 95% Cl: 5.38—137.00) were associated with moderate
to late PTB.

CONCLUSION: Our results are in line with the international evidence on prior PTB being the most important determinant of
PTB in the index pregnancy. Moreover, our findings on the associations with periodontal disease underline the importance of a
targeted, individualized and interdisciplinary antenatal care to the reduction in the prevalence of PTB.
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AHHOTALMSA

06ocHoBaHue. [lpexespeMerHble poabl (1P) ocTatoTcs akTyanbHol NpobieMoit 3ApaBooXpaHeHHs, OKa3blBatoLLeH 3HauM-
TeNbHOE BAMSIHME Ha HeoHaTanbHylo 3aboneBaeMoCTb M CMepTHOCTb Bo BceM Mupe. B Kasaxctane pacnpoctpaHénHoctb NP
cocTaBnsieT 7%, YTo BHOCUT CYLLECTBEHHbIN BKIag B HebiaronpusTHble UCXO4bl B MNAfEHUYECKOM nepuoe. TeM He MeHee
B KasaxcTaHe oTCyTCTBYIOT KOMMJIEKCHBIE Uccnefo0BaHus haKkTopoB pucka [P .

Llesib. M3yuntb dakTopbl pucka CnoHTaHHbIX [Py Ka3axcKMX eHLLMH.

Marepuan u Metoapl. ViccnefoBaHue MeTOOM Ciy4yali-KOHTPOSb NPOBOAMM B TPEX KPYMHBIX YUPEKAEHUAX POAOBCMO-
MOXeHust B ropofioB ATbipay, AkTobe n Kbisbinopaa ¢ oktabpsa 2022 no sxeapb 2023 r. Beibopka coctosna u3 90 xeHLWuH
co cnoHTaHHbIMK P 1 180 — co cpounbiMK pofamu. B uccnepoBaHve BKIOYaNM TONMBKO OJHOMOAHbIE HepeMeHHOCTH.
BuBapmaHTHbIe cBA3W MeX Ay KaTeropuanbHbIMW NEPEMEHHBIMU OLEHUBAW C MOMOLLbH KpUTepus XM-KBagpar [upcoHa. He-
3aBMCMMbIE NEPEMEHHbIE, CBA3AHHbIE C MCXOAOM Ha YpoBHe 3HauuMocTu MeHee 0,1 B buBapuaHTHOM aHanu3e bbin BBELEHDI
B YCNOBHYH NOTUCTUYECKYH) PErpeccuoHHyio Moaenb. Cuny cBa3u onpesensnm ¢ noMoLLbio oTHowweHus wawcos (OLW) ¢ 95%
LOBEpUTENbHBIMK MHTEpBanamm ().

Pesynbrarbl. 06pa3oBaHMe MaTepu, NApOLOHTMT, MHAEKC Macchl Tena u Hammume (1P B aHaMHe3e 6binv 3HAUMMO CBA3aHbI
¢ NP npu npoBeAeHWM BUBApMAHTHOMO aHanu3a. B MHoromepHbIX Mogensx Tonbko [P B aHamHese (0LLI=38,10; 95% [W:
8,34-142,00) n 3abonesanus napopoHTa (0LL=2,09; 95% [ON: 1,15-3,80) 6binmn cBAi3aHbl ¢ NoBbILLEHHBIM pUckoM [P B cpok
10 32 Hepenb. bonee Boicokui ypoBeHb 0bpasoBanmsa (OLL=0,44; 95% ON: 0,19-0,98) n Hanuume MNP B aHamHe3se (0P=27,20;
95% [IN: 5,38-137,00) 6binm cBA3aHb! ¢ [P B cpok oT 32 ao 36 Hepenb.

3aknioueHue. Pe3ynbTaThl UCCNE[0BaHUS He MPOTUBOPEYAT MEXAYHAPOAHBIM AaHHLIM 0 TOM, 4To P B aHaMHe3e ABNAKTCA
Hanbornee cunbHBIM NporHocTMyeckuM daktopoM ana MMP. KpoMe Toro, nonyyeHHble faHHbIE 0 CUNBHOM CBA3M C 3aboneBa-
HWUAMK NapOJOHTa MOAYEPKMUBAIOT BaXKHOCTb LiefleHanpaBAeHHON, HAMBULYaNM3MPOBaHHOW U MEXANCLMMIMHAPHOK A0po-
A0BOI NMOMOLUM [IA CHUKEHWS pacnpocTpaHeHHocTy [P.

KnioueBble cioBa: npexeBpeMeHHbIe poabl; GaKkTopbl pUCKa; bepeMeHHOCTb; 3aboneBaHna napofoHTa; KasaxcraH.
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INTRODUCTION

Preterm birth (PTB) is a complex syndrome with significant
long-term health implications. It refers to the delivery of a live
baby before 37 completed weeks of gestation [1]. Clinically,
approximately half of all PTB are idiopathic, characterized by
spontaneous onset of labor. The other half can be attributed
to preterm premature rupture of membranes (PPROM) or
medically indicated reasons [2]. Globally, more than one in
ten babies is born preterm, and these PTB account for about
75% of perinatal deaths [3]. PTB affects both developed and
developing countries regardless of social vulnerability [3, 4].

PTB presents numerous challenges for both maternal and
fetal outcomes. Preterm babies are more susceptible to a
range of health problems, including mental retardation, vision
impairment, and cerebral palsy, when compared to full-term
babies [5]. Furthermore, prematurity has been linked to the
development of cardiovascular disease, diabetes, and cancer
in adulthood [6]. Additionally, a history of PTB increases the
risk of subsequent preterm deliveries for mothers [7].

As other pregnancy outcomes, the probability of PTB is
influenced by both the external environment and maternal
factors. Interestingly, the risk factors for PTB vary among
different countries and even within neighborhoods of the same
country [8, 91. Some commonly reported maternal risk factors
for PTB include socio-economic characteristics, a history of
PTB [7, 101, smoking during pregnancy [11], a short cervical
length [12], periodontal diseases [13], multiple pregnancies
[14], maternal overweight, chronic somatic diseases, and
pregnancy complications [15-17]. Furthermore, genetic
factors have been identified that predispose individuals to
preterm labor [18]. Inadequate prenatal care services may
also contribute to the disparities in PTB rates [19].

In Kazakhstan, pregnant women are entitled to receive
free antenatal care through the public health system,
regardless of their socioeconomic status or geographic
location. This service model has successfully achieved a
remarkable 99.2% coverage of antenatal care [20]. Gaining a
comprehensive understanding of the factors influencing the
current population is essential for implementing effective
preventive strategies, particularly in the case of PTB. The
prevalence of PTB in Kazakhstan is around 7% with an
increasing trend over the recent decades. Given that PTB
are responsible for a substantial proportion of infant deaths,
identification of their determinants or associated factors
may have an important contribution to reduction of infant
mortality.

The aim of this study was to identify predictors of
spontaneous PTB among Kazakh women.

MATERIAL AND METHODS

This hospital-based case-control study was conducted
on a sample of 270 Kazakh women, including 90 cases of
singleton live spontaneous PTB and 180 controls. Minimal

Vol. 30 (12) 2023

DBOI: https://doi.org/10.17816/humecoé29001

Exologiya cheloveka (Human Ecology)

required sample size was calculated at the planning phase
of the study. The abovementioned sample size ensures a
statistical power of 87% for the level of alpha error of 5%
for two-tailed tests for the odds ratios of 2.0 or above. All
data were collected in the Atyrau and Aktobe regions in
Western Kazakhstan, and in Kyzylorda region in Southern
Kazakhstan. Data collection took place from October 2022 to
January 2023 in reproductive and perinatal centers. During
this period, 90 women who delivered before 37 gestational
weeks were considered for this study. Exclusion criteria
were twin- or triplet pregnancies, pre-eclampsia, pregnancy-
induced hypertension, gestational diabetes, induced labor,
and Caesarean section, were excluded from the study.
Women with term babies weighing over 2500 g without any
pregnancy complications comprised a control group. Controls
were selected in a 2:1 ratio and matched to cases according
to infant sex and delivery date. More than 99% of pregnant
women in Kazakhstan receive their maternal care from these
local health centers, therefore the risk of selection bias was
considered as low [18]. All of the health care centers provided
free maternal and child care for their target groups under the
same conditions.

Potential participants were provided with an information
sheet that explained the aims and procedures of the study,
their responsibilities, possible risks and side effects, potential
benefits, alternatives to participation, the confidentiality of
data, and the voluntary nature of participation. Those who
were willing to participate provided signed consent to take
part in the study. They were then given a questionnaire,
which took approximately 5 minutes to complete. The
questionnaire was pre-tested for clarity prior to the study
initiation. A trained researcher who was fluent in both Kazakh
and Russian conducted a pilot survey among 30 pregnant
visitors at the Aktobe reproductive and perinatal center.

A structured self-administered questionnaire with cross-
verify the responses from medical report was used to explore
the risk factors related to spontaneous PTB, including the
mother's age, educational level, marital status, employment,
income, current smoking status, exposure to secondhand
smoke, alcohol intake habits, number of pregnancies, pre-
gestational weight and height, complications during pregnancy,
previous obstetric history, gestational week at labor, and type
of delivery. Data on maternal weight, placental weight, weight
and length of the baby as well as infant sex were obtained
from the medical documentation. A normal pre-pregnancy
weight was defined as having a BMI of 18.0-24.99 kg/m?’.
Pre-pregnancy overweight was defined as having a BMI
between 25.0 and 29.99 kg/m?, while pre-pregnancy obesity
was defined as having a BMI >30.0 kg/m? [22].

The periodontal health condition was assessed shortly
after filling out the questionnaire by a dentist who measured
bleeding on probing, probing depth, and clinical attachment
loss. This assessment was conducted at six different sites
using a periodontal probe and dental mirror. Periodontitis
was diagnosed in cases of the presence of pocket depth
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=4 mm on one or more sites of more than four teeth, as well
as the presence of clinical attachment loss of 3 mm or above
[21]. Births that occurred prior to the 28" week of gestation
were classified as extremely preterm births (EPTB) while
births between the 28" and the 32" weeks were termed as
very preterm births (VPTB). The final groups of PTB after the
completed 32" week were classified as moderate to late
preterm births (MLPTB).

Independent associations between PTB and potential
predictors were studied using a multivariable conditional
logistic regression model. Crude and adjusted odds ratios
(OR) were calculated with 95% confidence intervals (Cl).
Multivariable analysis was performed only on variables
associated with the outcome in crude analysis at the level of
significance below 0.1. The analyses were repeated separately
for MLPTB and EPTB+VPTB. All analyses were performed
using Stata software, version 18.0 (Stata Corp., TX).

The study was approved by the al-Farabi Kazakh National
University Ethical Committee (Protocol IRB-A308). Written
consent was obtained from all the participants. Permissions
for the use of medical records were obtained from the
concerned hospital authorities. Surveys were administered
by the medical personnel. The authors analyzed the dataset
with no personal information, and they did not have access
to personal data.

RESULTS

Among the 90 singleton PTB included in the study,
17 were extremely preterm, 37 were very preterm and
36 were moderate to late preterm. The mean age of the
pregnant women was 28.7 (SD=6.1) years with no difference
between cases and controls (p=0,921). The mean BMI of the
participants was 24.0 (SD=4.2) kg/m?. No differences between
cases and controls were observed when age (p=0.921) and
pre-gestational BMI (p=0.094) were treated as continuous
variables. Only 7% of the women had duration of education
below 12 years. At the same time, 36% of women were out
of work. All the women were ethnic Kazakhs. None reported
smoking and consuming alcohol. However, 20% of the
participating women were reported being exposed to smoking
because of having a smoking family member. Statistically
significant differences between cases and controls were
observed by mothers' education, BMI, periodontal diseases,
and history of PTB in previous pregnancies in the bivariate
analysis (Table 1).

In multivariable analysis, women with a history of
previous PTB were more likely to have PTB compared to
women with no PTB. Moreover, women who had periodontitis
during pregnancy had twice as high odds of PTB compared
to women with who did not). Restriction of the analysis to
EPTB and VPTB yielded similar findings. At the same time,
MLPTB were associated with a history of PTB and maternal
education while associations with periodontitis reduced to
non-significant level (Table 2).
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Table 1. Distribution of socio-demographic, anthropometric char-
acteristics, periodontitis, and a history of preterm birth across
cases and controls in four cities in Kazakhstan

Variables Controls Cases p
(n=180) (n=90)
Age, years
<25 50(27.8)  31(34.4)  0.566
25-29 58(32.2) 25(27.8)
30-34 38(21.1)  15(16.7)
35+ 34(18.9)  19(21.1)
Education
Secondary 70 (38.9) 48 (53.3) 0.024
Higher 110 (61.1) 42 (46.7)
Employment
Out of work 63(35.00 36 (40.0)  0.422
Employed 117 (65.0) 54 (60.0)
Income
<2 minimum wages 30(16.7) 20(22.2) 0.533
2-5 minimum wages 101 (56.1) 48 (53.3)
>6 minimum wages 49 (27.2) 22 (24.4)
Gravidity
1 45(25.00)  24(26.7)  0.251
2-4 101 (56.1) 42 (46.7)
=5 34(18.9)  24(26.7)
Pre-pregnancy weight
Obese/overweight 53(29.4)  38(42.2)  0.040
Normal weight 127 (70.6) 52 (57.8)
Periodontitis
Yes 45(25.00 39(43.3)  0.002
No 135(75.00 51 (56.7)
History of preterm birth
Yes 2(1.1) 26 (28.9)  <0.001
No 178 (98.9) 64 (71.1)
DISCUSSION

Our study is among the first multicenter studies in
Kazakhstan exploring factors associated spontaneous
PTB in Kazakhstan. Our findings are in line with the
international evidence regarding a history of PTB being the
most important predictor of PTB in the index pregnancy.
Moreover, our findings corroborate the evidence on the
associations between periodontitis and PTB. Interestingly,
education was a predictor of MLPTB, but not VPTB
and EPTB.
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Table 2. Associations between preterm birth and socio-demographic, anthropometric characteristics, periodontitis, and a history of preterm

birth in four cities in Kazakhstan

Vol. 30 (12) 2023

Exologiya cheloveka (Human Ecology)

Parameters All preterm births Very- and extremely preterm births | Moderate to late preterm births
Variables Adjusted | g5gpc1 | p  |Adusted | ggy gy p o |Musted| g5 | p

Education

Secondary 1.00 Reference  0.201 1.00 Reference 0.697 1.00 Reference  0.047

Higher 0.69  0.39-1.22 0.87 - 0.44  0.19-0.98
Pre-pregnancy weight

Obese / overweight 156  0.86-2.82 0.123 1.32 0.63-2.73 0.462 1.90 0.84-4.29  0.122

Normal weight 1.00 Reference 1.00 Reference 1.00 Reference
Periodontitis

Yes 2.09 1.15-3.80  0.016 2.08 1.01-4.29 0.048 1.89 0.83-4.31 0131

No 1.00 Reference 1.00 Reference 1.00 Reference
History of preterm birth

Yes 325 7.43-142  <0.001 38.1 8.34-174 <0.001 2.2 5.38-137  <0.001

No 1.00 Reference 1.00 Reference 1.00 Reference

Prediction of PTB remains a challenge for practicing
obstetricians due to its multifactorial etiology. PTB may result
from a constellation of environmental, psychological, social,
and genetic risk factors [2, 11]. The conflicting results of the
different studies point to the complexity of the association
between possible risk factors and spontaneous PTB [8, 11,
14, 15]. Ethnicity and behavioral habits such as smoking and
alcohol consumption are part of highlighted factors in other
studies [11, 23, 24]. However, only ethnic Kazakh women
took part in this study and none of them reported smoking
or drinking alcohol. The mean age of the participants in our
study was similar to what has been reported from other
countries [11, 23].

In literature, the most studied socio-economic factors
include age, education, household income and employment
status of the mother [8—11]. However, the results remain
controversial. The contribution of inequalities in maternal
educational level to the outcome of PTB found in our study is
generally in line with other studies, which highlighted educa-
tional level is more clearly related to inequalities in PTB than
occupation and household income [25]. Moreover, it appeared
that education was more important predictor of MLPTB than
for VPTB and EPTB. Contrary to the results of large Canadian
and Danish studies who reported an advanced or younger
maternal age is one of the risk contributors, we failed to
observe associations between PTV and maternal age [26, 27].

Unlike other studies [14, 28], the number of pregnancies
prior to the index pregnancy was not associated with PTB that
might be a result of a small sample size that cannot detect
small effects.

Greater odds for PTB were observed among women who
were overweight or obese before pregnancy and women

DBOI: https://doi.org/10.17816/humecoé29001

with periodontitis which is in line with results of the studies
conducted in other countries [13, 15, 16]. Physiological
changes during pregnancy may influence the onset and
development of gingivitis and can also worsen the clinical
course of already existing periodontitis [29-31]. Periodontal
diseases affecting oral health during pregnancy are highly
prevalent, and have consequences not only for physical well-
being, but also impair quality of life [32, 33]. Our results
highlight the importance of the effect of BMI and periodontal
diseases on spontaneous PTB and may assist in risk
assessment and counseling during even before pregnancy.

Our findings of association between prior and subsequent
PTB is consistent with most of the similar studies which
support that history of preterm first birth was a major risk
factor for subsequent PTB [7, 34—39]. In a prior study with risk
estimates reported more than one in six women with preterm
history had a preterm second birth [7]. Genetics, susceptible
to inflammation and placental disorders including placental
insufficiency may be pronounced for the common pathways
of the recurrence of the adverse pregnancy outcome [7, 40].
Our study, consistent with the similar studies confirms the
importance of a targeted, individualized, and interdisciplinary
antenatal care while the nature of the PTB is multifactorial
[7, 211.

The current study was one of the few epidemiological
studies on pregnant women in Kazakhstan and provides
a snapshot of factors associated with PTB among Kazakh
women [41]. The sample size was sufficient to detect the odds
of 2.0 or greater limiting the possibility to study the factors
that have not so strong effects on the outcome. Moreover,
the use of three settings for data collection and participation
of only ethnic Kazakh women limits the generalizability
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of the findings to the national level. However, it covers a
representative sample in Atyrau, Aktobe and Kyzylorda which
are the areas predominantly populated by ethnic Kazakhs.
Additionally, the regional reproductive and prenatal hospitals
in our study cover more than 90% of PTB in the regions
reducing the probability of selection bias. Nevertheless,
this study demonstrates that studies in the field of perinatal
epidemiology are feasible in Kazakhstan outside large cities
and that the main findings are in line with the international
evidence. Large cohort studies or nation-wide studies
using medical information systems are required for better
understanding of the factors involved in the etiology of PTB
in Kazakhstan.

CONCLUSIONS

The findings suggest that a history of PTB and
periodontal disease are important predictors of spontaneous
PTB, particularly EPTB and VPTB. Maternal education was
found significant predictor for MLPTB only. More research
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