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Abstract

Background and Objectives. Healthcare-associated infections in obstetric care remain a significant public health issue
due to their impact on maternal and neonatal morbidity and mortality. Intrauterine infections and postpartum infectious
complications constitute a substantial component of perinatal risk. The objective of the study was to analyze the dynamics of
healthcare-associated infections among postpartum women and newborns in the Republic of Kazakhstan and to develop a
risk-oriented approach to the prevention of infectious complications in obstetric care.

Materials and Methods. A retrospective epidemiological study covering the period 2020-2024 was conducted. The
analysis included official national statistical data on healthcare-associated infections among postpartum women and
intrauterine infections among newborns. Additional data were obtained from the obstetric department of a multidisciplinary
hospital in Astana, including the number of live births, overall neonatal morbidity, and the structure of registered neonatal
pathology. Relative and intensive indicators were calculated. Descriptive statistical methods were applied.

Results. During 2022-2024, postpartum endometritis predominated in the structure of healthcare-associated infections
among postpartum women. A decrease in intrauterine infection incidence was observed from 6.5 per 1,000 live births in 2020
to 3.7 per 1,000 in 2024, while the case fatality rate increased from 10.5% to 17.3%. At the institutional level, overall neonatal
morbidity increased from 26.7% to 47.6%, accompanied by changes in the structure of neonatal pathology. Based on the
conducted analysis, a risk-oriented stratification matrix of determinants of healthcare-associated infections among
postpartum women was developed and tested.

Conclusions. The identified structural changes in maternal and neonatal infectious morbidity indicate persistent
epidemiological risks. The implementation of a risk-oriented approach may contribute to prioritizing preventive measures and
strengthening infection control in obstetric care settings.

Keywords: healthcare-associated infections; intrauterine infections; neonatal morbidity; obstetric care; risk-oriented
approach; infection control.
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BeepeHue u uenb. MHdekuumn, CBA3aHHbIE C OKa3aHWEM MeLMLMHCKOM NOMOLLM, B OpraHu3aLuax pOLOBCNOMOXEHNS
OCTaloTCA OAHOA M3 aKTyarbHbIX MpobreM COBPEMEHHOTO 3ApPaBOOXPaHEHWs, OKasbiBas CyLIECTBEHHOE BMMSHWE Ha
nokasaTeni MaTepPUHCKON M HeoHaTamnbHOM 3ab0NeBaemMocTi U CMEPTHOCTW. BHYTPUYTPOBHbIE MHAEKLMM 1 NOCNEPOLOBbIE
WHMEKLMOHHbIE OCROXHEHUS (DOPMUPYIOT 3HAYUTENbHYIO AOMI0 NepuHaTanbHoro pucka. Llenbio uccneposaHus seuncs
aHanu3 OWHaMWKU WHEKLUWA, CBA3AHHBIX C OKA3aHWEM MEAMLIMHCKOW MOMOLUM, Y POAMUIBHUL W HOBOPOXAEHHBIX B
Pecnybnuke KasaxcTaH u paspaboTka puCK-OpMEHTUMPOBAHHOTO NoAxoda K NpotunakTuke WHPEKLMOHHBIX OCIIOXHEHNA B
CUCTEME POAOBCMOMOXEHUS.

Matepuanbl n metoabl. [MpoBegeHO PETPOCNEKTMBHOE anuaemuonoriyeckoe uccnegosanne 3a 2020-2024 rr. B
aHanu3 BKIIOYEHbI OULManbHble HaUMOHAMbHbIE CTAaTUCTUYECKUE AaHHbIEe MO MHMEKUMAM, CBSA3aHHbIM C OKa3aHWEM
MEAULMHCKON  MOMOWM, Y POOMAbHWAL W BHYTPUYTPODHbIM  WHEPEKUMAM Yy  HOBOPOXAEHHbIX.  [lONOMHUTENBHO
npoaHanuanpoBaHbl MOKa3aTeN aKyLepckoro CTauuoHapa MHOronpodunbHON 60MbHULBI . ACTaHbl, BKMOYas YMUCIO
POAMBLUMXCS XMBbIMK, 0OLyl0 3ab60NeBaeMoCTb HOBOPOXAEHHBIX W  CTPYKTYpPY 3aperucTpupoBaHHOM NaTonoruu.
PaccuntaHbl OTHOCUTENbHbIE 1 UHTEHCUBHBIE NokasaTenu. Micnonb3oBaHbl METOAb! ONUCATENbHOM CTATUCTUKK.

PesynbTtatbl. B 2022-2024 rr. B CTPYKTYpE WHMEKLNIA, CBA3AHHBIX C OKa3aHWeM MeAULWNHCKON NOMOLLY, Y POANIbHAL
npeobnagan nocnepofoBor SHAOMETPUT. OTMEUEHO CHWKEHUE YaCTOTbl BHYTPUYTPOBHBIX MHeKUMI ¢ 6,5%0 B 2020 rogy
00 3,7%0 B 2024 rogy npu OAHOBpEMeEHHOM yBenndeHun netanbHocTu ¢ 10,5% po 17,3%. Ha ypoBHe meguumHCKO
OpraHu3aLmm BbISIBNEHO YBeNnUyeHne obLLeit 3aboneBaemMocTt HOBOPOXAEHHBIX C 26,7% [0 47,6% W 3MeHeHue CTPYKTYpbl
HeoHaTanbHoi natonoruM. Ha ocHoBaHWW MpOBEAEHHOTO aHamu3a paspabotaHa M anpobupoBaHa MaTpuua puck-
OPWEHTUPOBAHHOM CTpaTUMKALIN (DaKTOPOB MH(DEKLMIA, CBA3AHHBIX C OKa3aHWMEM MEANLIMHCKON MOMOLLW Y POLUIBHNL,

3akntoyeHune. BbisiBrieHHble  CTPYKTYpHble  W3MEHEHUS  WHQEKUMOHHOW 3aboneBaemMoCcTM Yy  poaWMnbHWL W
HOBOPOXAEHHbIX ~ CBMOETENbCTBYT O COXPAHSIOWMWXCH  3NWMAEMMONOTMYECKX  puckax.  [puMeHeHne  puck-
OPWEHTUPOBAHHOTO  Mogxofa MOXeT — CrnocobCcTBOBaTb — MpUOpUTM3aLMM  MPOUNAKTUYECKUX  MEpOonpUsSTUA 1
COBEPLLEHCTBOBAHMIO CUCTEMbI MHEEKLIMOHHOTO KOHTPONS B OpraHU3aLusx POAOBCMIOMOXEHUS.

KnioueBble cnoBa: WHMEKUMM, CBA3AHHbIE C OKa3aHWEM MERMLMHCKOM MOMOLLM; BHYTPUYTPOBHbIE MHGEKLMK;
HeoHaTarbHas 3a60neBaeMoCTb; POJOBCNOMOXEHUE; PUCK-OPUEHTUPOBAHHbIN NOAX0A; UH(EKLMOHHBIN KOHTPOSb.
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Kipicne xaHe makcat. Akyllepnik keMek kepCeTy yibIMAapblHAa MeauLMHarbIk keMekke BainaHbICTbl MHPeKLuanap
Kasipri JeHcayrnblk, CakTay XyWeciHiH, e3ekTi MacenenepiHiy, Gipi Gonbin kana Gepeni xoHe aHa MeH HeoHaTangblK
CbIPKATTaHYLWbIMbIK NEH eniM-XiTiM KepceTKiluTepiHe eneyni acep eTedi. XaTbipiwinik nHgekumsnap meH 6ocaHygaH
KeMiHr MHEKUMSNbIK acKbliHynap nepuHaTangblk, kayinTii ensyip OeniriH Kypanabl. 3epTTeydiH MakcaTbl -KasakCTaH
PecnybnukacbiHga 6ocaHfaH aiiengep MeH XaHa TyFaH HopecTenep apacblHAasbl MeguUMHanbiK keMekke 6aiinaHbiCTbl
WH(eKUMANapablH, AWHAMUKachlH Tanzjay XoHe akylwepnik Kpl3MEeT XyWeciH4e WHGEeKUMAMbIK acKblHynapablH, angbiH
anygablH, Tayekenre HerisgenreH TaciniH asipney.

Matepuanpgap meH Tacingep. 2020-2024 xbingap apanbifbiHOa PETPOCNEKTUBTI SNMAEMUONOMUANbIK 3epTTeY
Xyprisingi. Tangayra 6ocaHrFaH siengep apacblHaarbl MeauUMHAMNbIK KeMekke 6ainaHbICTbl MHADEKLUMANap XaHe xaHa
TyFaH HapecTenepaeri XaTbIpilinik uHgekumsnap 60MbIHLA PECMU YNTTbIK CTAaTUCTUKANbIK, 4EPEKTEP eHrisingi. KocbiMwa
peTiHOe AcCTaHa KanacblHAafbl Kencananbl aypyxaHaHbiH, akyleprik CTauyoHapbiHbIH, KepCceTKiTepi TangaHabl, OHblH,
iWwinge Tipi TyFaHAap CaHbl, XaHa TyFaH HOPECTEeNepfiH, Xanmnbl CbIPKATTAHYLbIMbIFLI XoHE TipKEnreH martonorvs
KYPbINbIMbl KapacTbipbingbl. CanbICTbipMarbl XoHe WHTEHCUBTI KepceTkiwTep ecentenpi. Cunatramanbik, cTaTUCTUKa
apicTepi kongaHbINabl.

Hatuxenep. 2022-2024 xbingapbl OocaHfFaH aiflengep apacbiHoasbl MeAULMHanbIK, KeMekke 6annaHbiCTbl
WHeKLMAnap KypblnbiMbiHAa 6ocaHygaH KeniHri aHgomeTpuT Bacsim 6ongpl. XaTbipilwinik nHbekumuanap xwiniriHii 2020
Xbinebl 6,5%0-0eH 2024 xbinbl 3,7%0-re AeiiH TeMmenaeyi 6ankanabl, COHbIMEH KaTap NneTangbinbik kepceTkiwi 10,5%-0aH
17,3%-ra OeiiH apTTbl. MeauumHanbik, yibiM OeHrefiHae aHa TyFaH HapecTenepaiH, Xamnmbl ChIpKaTTaHyLUbINbIFbIHbIH,
26,7%-naH 47,6%-a feiiH ecyi XaHe HeoHaTandblk, NaToNOrMs KypbibIMbIHbIH, ©3repyi aHbikTanpl. XXyprisinreH Tangay
HerisiHae 6ocaHraH alenaepaeri MeamumMHanbIk keMekke GalinaHbICTbl MHGEKUMSANapablH, Kayin (akTopnapbiH Tayekenre
Heri3genreH cTpatudukaumusanay mMatpuuacsl adipneHin, anpobauns aaH eTkisingi.

KopbiTbiHAbl. BocaHFaH aWengep MeH xaHa TyFaH HapecTenepgeri MHMEKUMANbIK  CbIpKATTAHYLWbIMbIK,
KYPbIIbIMbIHAAFbl  AHbIKTaNFaH e3repicTep SNMOEMUONOrUSMbIK TayeKenaepaiH, CakTanbin OTbipFaHblH  KepceTesi.
Toyekenre HerigenreH Tacingi KOnAaHy npodWNaKkTUKanbIk, ic-lwapanapasl GacbiMObIKKa KOKFa KaHe akywepnik
yibIMaapaa NHgeKUMsNbIk Bakbliay XyieciH XeTinaipyre biknan eTyi MyMKiH.

TyliHOi ce3dep: meduyuHarbik Kemekke ballnaHbiCmbi UHGheKUUSNap; Xambipiwinik uHpekyusnap, HeoHamanobix
CbIpKammaHywb b IK; akyLepsik KeMeK; mayekenee Hezi30eeeH macin; UHGbeKyusbIK 6aKbinay.
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O.M., Kokuwesa I'A., Paucosa KA., Kamanbexosa .M. Akywepnik yibIMAapblHAa MeAuUMHanbIK, KeMeK KepceTyre
GainaHbICTbl MHEKUMANaApAbIH, andbiH anyabiH, Tayekenre Gargapnadfad Tacini // Foinbim xoHe [leHcaynblk cakTay.
2026. Vol.28 (1), b. 74-81. doi 10.34689/SH.2026.28.1.009

Introduction reflect differences in epidemiological surveillance systems
Healthcare-associated infections (HAIs) in obstetric  and the quality of infection reporting.
care settings remain one of the significant challenges of Modern technologies in pregnancy management and

modern healthcare, affecting maternal and neonatal  the care of premature newborns, aimed at reducing
morbidity and mortality rates [1,2]. Intrauterine infections  perinatal mortality, are accompanied by an increase in
(lUls) and nosocomial infections in newborns occupy a  invasive procedures, potentially raising the risk of HAls
special place in the structure of infectious complications, as  [10,24]. Despite improvements in infection control standards
they determine perinatal losses and the risk of adverse  and the implementation of modern diagnostic methods, the

long-term health outcomes in children [18,26]. prevention of infectious complications in obstetric care
According to international studies, sepsis is among the  remains epidemiologically relevant [2,4].
leading causes of maternal mortality, accounting for Given the multifactorial nature of HAIs, a risk-oriented

approximately 11% of its overall structure [9,13]. In Europe and ~ approach to prevention becomes particularly important. This
the United States, septic complications continue to representa  approach is based on systematic identification, assessment,
substantial proportion of maternal deaths [9,22]. The incidence  and management of epidemiological risks [18,26]. The
of nosocomial infections in newborns ranges from 4% to 7%,  concept of risk implies a comprehensive evaluation of the
with the highest risk observed in infants with extremely low birth  likelihood of infectious complications, taking into account
weight and gestational age below 28 weeks [7,20]. clinical, microbiological, and organizational determinants

In the Republic of Kazakhstan, 8,978 cases of  [4]. Risk-oriented technologies include the standardization
intrauterine infections in newborns were registered during  of medical procedures, strengthening epidemiological
2020-2024 [15]. However, the absence of unified diagnostic ~ control, and prioritizing interventions targeting modifiable
and registration approaches for IUIs and HAIs complicates  risk factors [3]. It has been demonstrated that improved
the objective assessment of their prevalence [14].  adherence to hand hygiene practices significantly reduces
Significant regional variability in reported indicators may  the incidence of nosocomial infections [12].
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Thus, the variability of HAI and Ul indicators, changes
in their nosological structure, and the need to prioritize
modifiable determinants highlight the necessity of
developing a systematic risk-oriented approach to the
prevention of infectious complications in obstetric care.

The aim of the study was to analyze the dynamics of
healthcare-associated infections among postpartum women
and newborns and to develop a risk-oriented model for HAI
prevention in obstetric care settings.

Materials and Methods

Study Design and Data Sources

A retrospective epidemiological study with elements of
time-trend analysis was conducted covering the period
2020-2024.

The primary data sources included official annual
statistical reports of the healthcare system of the Republic
of Kazakhstan, containing information on healthcare-
associated infections (HAIs) among postpartum women and
intrauterine infections (IUIs) among newborns.

Additional data were obtained from the obstetric
department of a multidisciplinary hospital in Astana,
including annual records on the number of live births,
overall neonatal morbidity, and the structure of registered
neonatal pathologies.

The analysis included aggregated annual indicators
reflecting the number of registered HAls among postpartum
women, the structure of HAI nosological forms (postpartum
endometritis, sepsis, peritonitis, purulent-septic
complications), the number of intrauterine infections among
newborns, the proportion of laboratory-confirmed IUl cases,
neonatal deaths associated with IUls, the total number of
live births, the number of newborns with registered
pathology, and the structure of neonatal morbidity
(prematurity, congenital anomalies, intrauterine growth
restriction, hypoxia/asphyxia, congenital pneumonia). The
study included all officially registered cases during the study
period without sampling.

Since the extracted data were reported in absolute
numbers, relative and intensive indicators were calculated
using the annual number of live births as the denominator.

The study was conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki and was
approved by the Ethics Committee of Astana Medical
University (Protocol No. 10, dated November 26, 2024). As
the study was based exclusively on anonymized
aggregated statistical data, individual informed consent was
not required.

Study Formulas

The incidence rate of intrauterine infections (IUls) was
calculated per 1,000 live births. To determine this indicator,
the annual number of registered Ul cases was divided by
the total number of live births in the same year and then
multiplied by 1,000.

The case fatality rate for I[Uls was calculated by dividing
the number of neonatal deaths attributed to intrauterine
infections by the total number of registered Ul cases for the
corresponding year, followed by multiplying the result by
100 to obtain a percentage value.

Overall neonatal morbidity was calculated as the
proportion of newborns with registered pathology among
the total number of live births. This was determined by
dividing the number of newborns diagnosed with
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pathological conditions by the total number of live births in
the same year and multiplying the result by 100.

The structure of neonatal morbidity was assessed by
calculating the proportion of each nosological category
within the total number of registered pathological cases.
This was performed by dividing the number of cases for
each specific diagnosis by the total number of newborns
with registered pathology and multiplying the result by 100.

To evaluate temporal trends, absolute changes were
calculated by subtracting the baseline value from the
subsequent annual value. Relative changes were calculated
by dividing the absolute change by the baseline value and
multiplying the result by 100. Annual growth rates were
determined to assess the direction and magnitude of
changes over the study period.

Statistical Analysis

Statistical analyses were performed using IBM SPSS
Statistics (version 26.0)

Descriptive statistical methods were applied, including
calculation of relative and intensive indicators, proportions,
and analysis of time-series dynamics.

Based on the epidemiological findings, determinants of
HAls among postpartum women were systematized and
grouped according to clinical and organizational
characteristics. A risk-oriented stratification matrix was
subsequently developed by categorizing factors according
to their clinical relevance and degree of manageability.

Results

The analysis of the structure of healthcare-associated
infections (HAIs) among postpartum women in the Republic
of Kazakhstan for 2022-2024 made it possible to assess
the dynamics of the main nosological forms and identify
changes in their proportional distribution (Figure 1).

o / -
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8 50
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o 401 Sepsis
g —&— Peritonitis
2 301 —e— Purulent-septic infections
5 .x o
&20 -
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101

0 L T T T
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Figure 1. Trends in healthcare-associated infections
among postpartum women in Kazakhstan, 2022-2024

Throughout the analyzed period, postpartum
endometritis predominated in the structure of HAls. In 2022,
its proportion was 58%. In 2023, it increased to 72-73%,
and in 2024, it slightly decreased to 70-71%. Compared to
2022, an overall increase in the share of endometritis was
observed, while it consistently maintained its leading
position among postpartum infectious complications.

The proportion of sepsis was 12% in 2022. It decreased
to 3-4% in 2023 and increased to 5% in 2024, remaining
below the baseline level. Peritonitis demonstrated a
consistent decline over the study period, decreasing from
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6% in 2022 to 4% in 2023 and further to 2% in 2024.
Purulent-septic infections, including postoperative and
postpartum forms, exhibited variable dynamics. Their
proportion decreased from 27% in 2022 to 21% in 2023,
followed by an increase to 24% in 2024.

Overall, the nosological structure of HAls among
postpartum women in 2022-2024 was marked by the
persistent predominance of endometritis, a decline in

severe purulent-inflammatory complications such as
peritonitis, and variable patterns in septic forms.

These structural shifts warranted further assessment
of neonatal morbidity, particularly intrauterine infections,
which serve as a key indicator of infectious risk in
obstetric care. The dynamics of IUls among newborns in
the Republic of Kazakhstan for 2020 - 2024 are
presented in Table 1.

Table 1.

Indicators of intrauterine infections (IUls) among newborns in the Republic of Kazakhstan, 2020-2024.

Year Registered |UI Rate per 1,000 live | Laboratory-confirmed, | Neonatal deaths Case fatality rate,

cases, n births (%o) % due to IUls, n %"

2020 2585 6.5 25 21 10.5

2021 1675 3.8 39 226 13.5

2022 1881 4.7 26 297 15.8

2023 1413 3.6 29 203 14.4

2024 1424 3.7 34 246 17.3

* Case fatality rate was calculated as the proportion of neonatal deaths among registered 1UI cases.

The analysis of intrauterine infection (IUl) indicators 486 e
among newborns in the Republic of Kazakhstan for 2020 -
2024 demonstrates a decrease in the incidence rate a5 22 .
compared with 2020. In 2020, the rate was 6.5 per 1,000 g
live births (2,585 cases), whereas by 2024 it declined to 3.7 £
per 1,000 (1,424 cases). The lowest value was recorded in 547
2023 (3.6 per 1,000), with fluctuations within the range of £
3.6-4.7 per 1,000 during the study period. 8 351
The proportion of laboratory-confirmed cases ranged s
from 25% to 39%. The highest level of laboratory Z 30
verification was observed in 2021 (39%), followed by a 8
decrease in 2022 and a subsequent increase to 34% in : . ‘ . ‘
2024. 2020 2021 2022 2023 2024
Year

The number of neonatal deaths associated with IUls
varied from 203 to 297 cases annually. The case fatality
rate showed an upward trend, increasing from 10.5% in
2020 to 17.3% in 2024. The highest fatality rate was
recorded in 2024.

Thus, despite the decline in the registered incidence of
[Uls, variability in laboratory confirmation and an increase in
case fatality persist, indicating the need for further
improvement of epidemiological surveillance.

After analyzing national indicators of intrauterine
infections, an assessment of overall neonatal morbidity was
conducted at the level of an individual medical institution,
allowing for a more precise characterization of the
epidemiological burden within the obstetric care system.

The dynamics of overall neonatal morbidity in the
obstetric hospital of Astana for 2020-2024 are presented in
Figure 2.

The analysis demonstrates an increase in the
proportion of newborns with registered pathology among
live births from 26.7% in 2020 to 45.0% in 2021. In 2022,
the indicator decreased to 43.6%, then increased to 48.6%
in 2023 and reached 47.6% in 2024.

Overall, during the study period, an increase in overall
neonatal morbidity was observed compared with the
baseline year 2020, followed by stabilization within the
range of 43-49%. These findings indicate an increased
clinical burden on the neonatal care component of obstetric
services.
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Figure 2. Trends in overall neonatal morbidity
in the obstetric hospital of Astana, 2020-2024.

The increase in the proportion of newborns with
registered pathology required an analysis of its nosological
structure, which serves as the basis for subsequent risk
factor stratification. The corresponding data are presented
in Table 2.

The analysis of the indicators presented in Table 2
demonstrates a marked increase in the proportion of
newborns with registered pathology among live births
during 2020-2024. While in 2020 this indicator was 26.7%,
it increased to 45.0% in 2021. In subsequent years, the
proportion fluctuated within the range of 43.6-48.6%,
remaining substantially higher than the baseline level of
2020. The highest value was recorded in 2023 (48.6%),
followed by relative stabilization in 2024 (47.6%).

The proportion of preterm newborns varied from 4.0%
to 6.6% of total live births. The highest rate was observed in
2023 (6.6%), coinciding with the peak of overall neonatal
morbidity.

Within the structure of registered pathology, Intrauterine
growth restriction consistently accounted for a substantial
proportion, ranging from 17.2% to 33.4%. After a decrease
in 2023 (17.2%), the indicator increased again to 26.5% in
2024. The proportion of hypoxic conditions increased
compared with 2020 and remained at the level of 23-25%
during 2022-2024.
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Table 2.

Neonatal morbidity indicators in the obstetric hospital of Astana, 2020-2024. Percentages of preterm newborns
were calculated from the total number of live births in the corresponding year; percentages for individual conditions
were calculated from the total number of newborns with registered pathology.

Indicator 2020 2021 2022 2023 2024
Live births, n 8656 5345 7257 7365 7552
Newborns with registered pathology, n (%) | 2310 (26.7) | 2406 (45.0) | 3161 (43.6) | 3578 (48.6) | 3595 (47.6)
Preterm newborns, n (%) 344 (4.0) 297 (5.6) 375 (5.2) 488 (6.6) 366 (4.9)
Congenital anomalies, % 26.2 36.7 2941 26.8 391
Intrauterine growth restriction, % 334 32.3 32.5 17.2 26.5
Hypoxia / asphyxia, % 111 19.9 25.3 23.8 23.2
Congenital pneumonia, % 18.0 17.9 16.7 14.7 13.3

The frequency of congenital pneumonia showed a
gradual decline from 18.0% in 2020 to 13.3% in 2024. The
share of congenital anomalies demonstrated variability,
reaching its maximum value in 2024 (39.1%).

Overall, the increase in neonatal morbidity was
accompanied by changes in the structure of pathology,
reflecting heterogeneity in perinatal risk and indicating the

need to consider both obstetric and somatic factors when
developing preventive measures.

For the purpose of systematizing the identified
determinants and defining priorities for epidemiological
control, a risk-oriented stratification matrix of healthcare-
associated infections among postpartum women was
developed. The matrix is presented in Table 3.

Table 3.
Risk-oriented stratification matrix of healthcare-associated infections among postpartum women.
Group 6 Main risk factors DEES qf Control mechanisms
determinants manageability
Emergency cesarean delivery; prolonged . Standardization of indications;
. . . . Partially L A ’
Obstetric rupture of membranes; chorioamnionitis; . limitation of invasive procedures;
. o modifiable a .
frequent vaginal examinations antibiotic prophylaxis
. Anemia; obesity; diabetes mellitus; Partially Prenatal screening; correction of
Somatic . . o . "
immunodeficiency modifiable underlying conditions
Microbiological Colon|.zat|on. W't.h Streptococeus - agalactiae; Modifiable Screening; birth canal sanitation
bacterial vaginosis
Organizational Non-compliance with hand hygiene; improper Standard operating procedures;
and healthcare | surgical technique; absence of antibiotic Modifiable internal audit; infection prevention
system prophylaxis and control (IPC) measures
Behavioral Smoking; nqn-adherence o breastfeeding Modifiable Education and counseling
recommendations
High risk - presence of 23 factors, including =1
Risk manageable organizational and healthcare R ,
T . . Individualization of preventive
stratification system factor; moderate risk- 1-2 factors -
L . . - . measures
criteria without severe obstetric complications; low risk
- absence of significant factor combinations

Table 3 presents the risk-oriented stratification matrix of
healthcare-associated infections among  postpartum
women. The matrix groups identified determinants into
obstetric, somatic, microbiological, organizational and
healthcare system, and behavioral categories.

Obstetric and somatic determinants are classified as
partially modifiable, reflecting their association with both
clinical  conditons and management  strategies.
Microbiological and organizational determinants are
considered modifiable, as they can be influenced through
infection prevention and control measures. Behavioral
factors are also categorized as modifiable and may be
addressed through education and counseling.

Risk stratification is based on the cumulative presence
of determinants. High risk is defined as the presence of
three or more factors, including at least one modifiable
organizational determinant. Moderate risk corresponds to
one or two factors without severe obstetric complications.
Low risk is defined as the absence of clinically significant
combinations of factors. The matrix provides a structured
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framework for aligning preventive interventions with the
identified level of epidemiological risk.

Discussion

The present study identified structural changes in
healthcare-associated infections (HAIs) among postpartum
women and newborns in the Republic of Kazakhstan during
the study period. The predominance of postpartum
endometritis in the structure of maternal HAIs corresponds
with published data indicating that cesarean delivery and
infrapartum  factors remain major determinants of
postpartum infectious morbidity [24,25]. The observed
reduction in peritonitis and fluctuations in septic forms
reflect changes in the distribution of severe infectious
complications over time.

At the national level, a decrease in the registered
incidence of intrauterine infections (IUls) was observed,
while the case fatality rate demonstrated an upward trend.
Similar inconsistencies between incidence and severity
indicators have been described in surveillance studies,
where differences in diagnostic criteria, reporting systems,
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and laboratory confirmation may influence epidemiological
estimates [7,11]. The variability in laboratory verification
identified in the present study may therefore indicate
heterogeneity in diagnostic practices.

At the institutional level, an increase in overall neonatal
morbidity was recorded, followed by stabilization at elevated
levels. International evidence suggests that improved
survival of preterm and high-risk infants may be
accompanied by an increased proportion of registered
neonatal pathology [5,20]. The fluctuations in intrauterine
growth restriction and hypoxic conditions observed in this
study are consistent with data highlighting the influence of
obstetric complications and maternal comorbidities on
neonatal outcomes [10,16].

The findings also confirm the importance of modifiable
organizational determinants in infection prevention.
Previous studies have demonstrated that adherence to
hand hygiene and standardized clinical protocols
contributes to a reduction in healthcare-associated
infections [6,12,17,21]. The classification of organizational
and microbiological determinants as modifiable components

in the proposed stratification matrix aligns  with
contemporary infection prevention and control strategies
[19,23].

In contrast to purely descriptive listings of risk factors,
the proposed stratification matrix systematizes determinants
according to their modifiability and cumulative presence.
This structured approach allows differentiation of preventive
measures according to the level of epidemiological risk.

The study has limitations. The analysis was based on
aggregated statistical data, which limits the possibility of
individual-level causal inference. In addition, differences in
diagnostic practices and reporting completeness may affect
the observed trends. However, the use of official national
data provides population-level coverage and enables
identification of systemic patterns in maternal and neonatal
infectious morbidity.

Overall, the findings support the application of a
structured risk-oriented approach to infection prevention in
obstetric care, taking into account modifiable clinical and
organizational determinants.

Conclusion

Structural changes in healthcare-associated infections
among postpartum women and newborns in Kazakhstan
were identified, including the predominance of postpartum
endometritis and an increase in overall neonatal morbidity
at the institutional level.

Despite the decline in registered intrauterine infection
rates, the rise in case fatality and variability in laboratory
confirmation indicate persistent epidemiological challenges.

The proposed risk-oriented stratification matrix may
serve as a structured basis for prioritizing preventive
measures and strengthening infection control in obstetric
care settings.
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