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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Pelvic organ prolapse (POP) is a common
pelvic floor disorder in women and can substantially affect
quality of life. Data on the prevalence and associated factors of
POP in Kazakhstan remain limited. This study aimed to assess
the prevalence and factors associated with clinically confirmed
POP among women examined at a medical center in Almaty.

Materials and Methods: This hospital-based study
included 1,500 women aged 28-55 years. POP was assessed
by gynecological examination using the POP-Q system.
Demographic, obstetric, lifestyle, and clinical factors were
evaluated. Crude and age-specific prevalence was calculated,
and multivariable logistic regression was used to identify
factors independently associated with POP. Internal validation
was performed using 1,000 bootstrap resamples.

Results: The prevalence of clinically confirmed POP was
30.7% (460/1,500). Age-specific prevalence was 32.9% at
28-37 years, 31.3% at 38—47 years, and 27.5% at 48-55 years.
Cystocele was the predominant anatomical component (81.7%).
Higher BMI, birth trauma, instrumental delivery, fetal birth
weight >3,700 g, chronic cough, constipation, single lifting
of >10 kg, and family history were independently associated
with POP. The final model showed moderate discrimination
(AUC=0.799, 95% CI 0.774-0.824), with an optimism-
corrected AUC of 0.793.

Conclusion: Clinically confirmed POP was present in 30.7%
of women in this hospital-based cohort. Several obstetric,
lifestyle, and clinical factors were independently associated
with POP. These findings provide initial data for planning future
population-based studies of POP in Kazakhstan.

Key words. Pelvic organ prolapse, prevalence, risk factors,
Kazakhstan, women'’s health, logistic regression.

Introduction.

Pelvic organ prolapse (POP) is a common pelvic floor disorder
in women and can significantly affect quality of life [1-6].
According to a recent systematic review and meta-analysis,
the overall prevalence of POP is approximately 30.9%,
although estimates vary considerably depending on the study
population and diagnostic method [7]. Prevalence based on
questionnaire assessment was approximately 25%, whereas
studies using clinical examination reported substantially
higher rates [7]. Considerable variation has also been observed
between countries, highlighting the influence of diagnostic
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methods, study populations, and healthcare settings on reported
prevalence [7]. To date, data on the prevalence of POP in
Kazakhstan remain limited.

Our previous research showed an increase in the number
of surgical interventions for POP in Almaty and Kazakhstan
between 2014 and 2021 [8]. However, surgical activity cannot
be considered a direct measure of disease prevalence, as it is
influenced by access to specialized care, referral patterns,
patient awareness, and healthcare organization. Our earlier
work also indicated the importance of timely detection,
preventive measures, pelvic floor muscle training, and lifestyle
modification in the management of women at risk of POP [8].

Several factors have been associated with POP, including age,
obesity, obstetric history, birth trauma, high birth weight, chronic
cough, constipation, and physical activity involving heavy
lifting [9-20]. Genetic susceptibility and lifestyle-related factors
may also contribute to the development of POP [9,13]. Although
the relative contribution of individual factors varies between
populations, POP is generally considered a multifactorial
condition resulting from the interaction of obstetric, anatomical,
lifestyle, and clinical factors [9,13,15].

Our previous study of women after surgical treatment for POP
identified several factors associated with recurrence, including
increased BMI, low protein intake, vitamin D deficiency,
constipation, heavy lifting, smoking, duration of menopause,
and lack of regular medical follow-up [8]. These findings
provided a basis for further investigation of factors associated
with primary POP.

Therefore, this study aimed to estimate the prevalence of
clinically confirmed POP among women examined at a medical
center in Almaty and to examine demographic, obstetric,
lifestyle, and clinical factors associated with POP.

Materials and Methods.

A hospital-based cross-sectional study was conducted at LS
Clinic Medical Center, Almaty, Kazakhstan, between October
2021 and June 2025, and included 1,500 women. Women
aged 18 years and older were eligible for inclusion; however,
the actual age of the enrolled participants ranged from 28 to
55 years. The study protocol was approved by the Local
Bioethics Committee of the Kazakhstan Medical University
“Higher School of Public Health” (Protocol No. 1). According
to institutional requirements, ethical approval is granted for one
year and renewed annually; the latest approval was issued on
October 2, 2024. The study was conducted as part of a doctoral
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research project; however, this component was not included in
the final version of the dissertation.

All participants were recruited and examined at LS Clinic
Medical Center. Based on clinical examination, two groups
were formed: the main group (Group 1, n=460), comprising
women with clinically confirmed pelvic organ prolapse (POP),
and the control group (Group 2, n=1,040), comprising women
without POP.

Inclusion criteria: female sex, age >18 years, written
informed consent, and a history of at least one childbirth.

Exclusion criteria: malignant or benign pelvic neoplasms that
could affect pelvic anatomy and interfere with the assessment of
pelvic organ support.

Sample size:

In the absence of reliable population-based estimates of POP
prevalence in Kazakhstan, an anticipated prevalence of 4% was
used for the sample-size calculation. This planning assumption
was consistent with the epidemiological evidence synthesis
by Barber and Maher (2013), conducted within the Fifth
International Consultation on Incontinence [21-23]. Although
published in 2013, this publication represented a relevant and
established synthesis of the epidemiological evidence available
at the time of study planning and reported POP prevalence
estimates within a range that included the selected 4% planning
value.

The minimum sample size was calculated using the standard
formula for estimating a single proportion:

n=72>xpx(l—-p)/d?

where Z = 1.96 for a 95% confidence level, p = 0.04 was the
anticipated prevalence, and d = 0.01 was the specified absolute
margin of error.

Accordingly:

n=1.962 x 0.04 x (1 —0.04) / 0.01> = 1475.17, which was
rounded up to 1,476 participants.

Thus, the calculated minimum sample size was 1,476 women.
The planned sample was rounded upward to 1,500 participants
to account for possible participant withdrawal during the study,
incomplete assessments, or missing data.

The prevalence of POP in the hospital-based study sample was
calculated as the proportion of women with clinically confirmed
POP among all examined participants. For age-stratified
analysis, participants were grouped according to their actual
age distribution into three categories: 28—37, 38-47, and 48-55
years. Age-specific prevalence was calculated as the number
of women with POP divided by the total number of examined
women in the corresponding age group and expressed as a
percentage.

Data collection:

Data were collected using a study-specific 31-item
questionnaire and clinical examination. The collected variables
included age, body weight and height with calculation of body
mass index (BMI), reproductive and obstetric history, including
the number of deliveries, abortions and cesarean sections,
menopausal status, smoking status, physical activity, heavy
lifting, prolonged physical strain, family history of POP, and
selected comorbidities, including varicose veins, hernias at
other anatomical sites, and hemorrhoids.
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Functional pelvic floor disorders were also assessed, including
stress urinary incontinence, voiding difficulties, fecal and flatus
incontinence, sexual dysfunction, and defecatory difficulties.
Dietary characteristics, including the reported intake of protein-
rich and sugar-rich foods, were assessed using the questionnaire.

In a subset of participants, serum vitamin D3 levels (ng/mL)
were measured to assess vitamin D status. Pelvic organ support
was assessed by clinical examination, and the stage of prolapse
was determined according to the international Pelvic Organ
Prolapse Quantification (POP-Q) system. In women with POP,
quality of life was additionally assessed using the Prolapse
Quality of Life Questionnaire (P-QOL) adapted for use in the
Kazakhstani population [10].

Definition and coding of exposure variables:

Variables included in the multivariable model were defined
using clinical and questionnaire-based criteria. Age (years),
parity (number of deliveries), and body mass index (BMI, kg/
m?) were analyzed as continuous variables. Menopausal status
was recorded as a binary variable (0 = no, 1 = yes).

Birth trauma was defined as a history of obstetric perineal
trauma during vaginal delivery and was coded as 0 = no and
1 = yes. Fetal birth weight >3700 g was coded as 0 = no and
1 = yes. The 3700-g threshold was selected on the basis of
previously reported POP-specific evidence [11] and was used
as an obstetric exposure threshold rather than as a conventional
definition of fetal macrosomia.

Chronic cough was considered present in women reporting
chronic respiratory disease accompanied by persistent or
frequently recurrent prolonged cough and was coded as 0 = no
and 1 = yes. Constipation was assessed based on characteristic
symptoms, including straining, lumpy or hard stools, a sensation
of incomplete evacuation or anorectal obstruction, manual
maneuvers to facilitate defecation, and reduced stool frequency
(<3 spontaneous bowel movements per week), and was coded
as 0 =no and 1 = yes.

Family history of POP was considered positive when POP
was reported in a first-degree female relative (mother, sister, or
daughter) and was coded as 0 = no and 1 = yes. Single lifting of
>10 kg was classified as heavy physical lifting and was coded
as 0 =no and 1 = yes. The 10-kg threshold was based on the
national occupational regulations of the Republic of Kazakhstan
establishing the maximum permissible load for occasional
manual lifting and carrying by women [24].

Statistical analysis:

Statistical analyses were performed using R version 4.6.1
(R Foundation for Statistical Computing, Vienna, Austria).
Quantitative variables were assessed for normality using the
Shapiro—Wilk test and compared using Student’s t-test or the
Mann—Whitney U test, as appropriate. Categorical variables
were compared using Pearson’s chi-square test or Fisher’s exact
test. Cramér’s V was used to assess the strength of associations.

Potential factors associated with POP were initially assessed
using univariable binary logistic regression. Clinically relevant
variables with p<0.05 were entered into a multivariable logistic
regression model using backward Wald selection (removal
criterion p>0.10). Age, parity, and menopausal status were
retained irrespective of statistical significance. Abortion history



was removed during backward selection. Vitamin D was not
included in the multivariable analysis because laboratory
measurements and factors affecting vitamin D levels, including
diet and supplementation, were not standardized.

Adjusted odds ratios (aORs) with 95% Cls were reported.
Multicollinearity was assessed using VIF, and model fit
using Nagelkerke R? Model discrimination was assessed by
ROC analysis. Internal validation was performed using 1,000
bootstrap resamples with calculation of the optimism-corrected
AUC. A p-value <0.05 was considered statistically significant.

Results.

The overall prevalence of clinically confirmed POP in the
hospital-based study sample was 30.7% (460/1,500). This
estimate represents the proportion of POP cases among women
examined at the study center and includes both symptomatic
and asymptomatic prolapse.

Age-stratified analysis showed that POP was present in 167 of
507 women aged 28-37 years (32.9%), 165 of 528 women aged
38-47 years (31.3%), and 128 of 465 women aged 4855 years
(27.5%). The prevalence of POP was therefore relatively similar
across the examined age groups, ranging from 27.5% to 32.9%.

Additional analysis of obstetric characteristics across age
groups showed no difference in parity (p=0.926). Reported
fetal birth weight >3,700 g was more frequent among women
aged 28-37 years (27.6%) than among those aged 38—47 years
(20.8%) and 4855 years (20.6%) (p=0.012).

The distribution of the study population and POP cases
according to age is presented in Table 1.

Table 2 presents the anatomical forms of pelvic organ prolapse
and functional pelvic floor disorders among women with
confirmed POP (Group 1, n=460).

Isolated cystocele was the most common anatomical form,
observed in 138 women (30.0%). Considering isolated and
combined forms, cystocele was present in 81.7% of cases.
Cystocele was combined with rectocele in 105 women (22.8%)
and with apical prolapse in 69 (15.0%). Anterior-apical
prolapse was identified in 55 women (12.0%), while all three
compartments were involved in 64 (13.9%). Apical prolapse
combined with rectocele was observed in 18 women (3.9%),
isolated rectocele in 9 (2.0%), and no specific anatomical form
was identified in 2 (0.4%).

Functional disorders were common and could coexist. Sexual
dysfunction was reported by 46.1% of women, defecatory
difficulties by 35.0%, stress urinary incontinence by 27.0%,
voiding difficulties by 21.1%, and fecal and flatus incontinence
by 5.0%. Overall, 51.0% reported none of the functional
symptoms assessed.

The mean P-QOL score was 20.12, with considerable
variability among women with POP, reflecting differences in the
impact of prolapse on quality of life.

Figure 1 shows the frequencies of comorbid conditions
associated with connective tissue dysplasia in two groups
(prolapse group and control group).

Hemorrhoids: Group 1 — 33% (152 cases), Group 2 — 14%
(145); > =74.21,p <0.001, Cramér’s V = 0.223. Hernias (other
localizations): Group 1 — 11% (51 cases), Group 2 — 3% (31);
x> = 35.67, p < 0.001, Cramér’s V = 0.154. Varicose veins:
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Group 1 — 13% (60 cases), Group 2 — 6% (64); x> =21.26, p
<0.001, Cramér’s V=10.119.

All listed conditions were significantly more frequent in
women with prolapse. The strongest association was observed
with hemorrhoids (moderate strength, Cramér’s V = 0.223),
which may indicate a shared pathogenetic predisposition related
to connective tissue dysplasia.

The prolapse and control groups were comparable in terms of
age, with no statistically significant differences between them.
However, BMI was significantly higher in the prolapse group
compared to the control group: 24.4 + 4.41 versus 23.03 +
3.78, respectively (p < 0.001). Vitamin D3 levels also differed
significantly between groups: in the prolapse group a deficiency
was observed (14.83 +4.85), whereas in the control group levels
indicated insufficiency (24.91 £ 6.88) (p < 0.001) (Table 3).

The association between the selected factors and the
probability of pelvic organ prolapse is described by the
following multivariable logistic regression equation:

P=1/(1+exp(-z)) * 100%

z = -3.996 +0.004 * XAge +0.020 * XParity -0.412 *
XMenopause +0.448 * XBT +1.430 * XID +0.061 * XBMI
+1.592 * XFH +0.368 * XSL +1.178 * XC +1.034 * XCC
+0.976 * XLF

P - estimated probability of pelvic organ prolapse (%); XAge
- age (years); XParity - number of deliveries; XMenopause -
menopausal status (0 - no, 1 - yes); XBT - birth trauma (0 - no,
1 - yes); XID - instrumental delivery (0 - no, 1 - yes); XBMI -
body mass index (kg/m2); XFH - family history of pelvic organ
prolapse (0 - no, 1 - yes); XSL - single lifting >10 kg (0 - no, 1 -
yes); XC - constipation (0 - no, 1 - yes); XCC - chronic cough (0
-no, 1 - yes); XLF - fetal birth weight >=3700 g (0 - no, 1 - yes).

A multivariable logistic regression analysis was performed
to assess factors independently associated with POP. The
adjusted model included age, parity, menopausal status, BMI,
birth trauma, instrumental delivery, fetal birth weight >3700
g, chronic cough, constipation, single lifting of >10 kg, and
family history of POP. Age, parity, and menopausal status
were retained as clinically relevant covariates irrespective of
statistical significance. The complete results are presented in
Table 4.

Higher BMI, birth trauma, instrumental delivery, fetal birth
weight >3700 g, chronic cough, constipation, single lifting
of >10 kg, and family history of POP were independently
associated with higher odds of POP (Table 4, Figure 2). Each
1 kg/m? increase in BMI was associated with a 6% increase in
the odds of POP (aOR 1.06, 95% CI 1.03—1.10). Women with a
history of birth trauma had 1.57-fold higher odds of POP (95%
CI 1.20-2.05), while instrumental delivery was associated with
4.18-fold higher odds (95% CI 2.63-6.65). Fetal birth weight
>3700 g was associated with 2.65-fold higher odds of POP (95%
CI 1.99-3.54). Chronic cough and constipation were associated
with 2.81-fold (95% CI 2.09-3.78) and 3.25-fold (95% CI
2.46-4.29) higher odds, respectively. Single lifting of >10 kg
was associated with 1.44-fold higher odds (95% CI 1.10-1.89),
whereas family history of POP showed the strongest association,
with 4.91-fold higher odds (95% CI 3.63-6.65). Age, parity,
and menopausal status were not independently associated with
POP after adjustment. VIF values ranged from 1.01 to 1.85,
indicating no evidence of problematic multicollinearity.



Table 1. Prevalence of pelvic organ prolapse according to age group.

Age group (years) Total examined, n POP cases, n Women without POP, n POP prevalence within age group, %
28-37 507 167 340 329
38-47 528 165 363 313
48-55 465 128 337 27.5
Total 1,500 460 1,040 30.7

Table 2. Distribution of anatomical forms of prolapse and functional disorders, impact on quality of life (Group 1, n=460).

Anatomical forms of prolapse

Isolated cystocele 138 30.0%
Cystocele + rectocele 105 22.8%
Cystocele + apical prolapse 69 15.0%
Anterior-apical prolapse 55 12.0%
All forms combined 64 13.9%
Apical prolapse + rectocele 18 3.9%
Isolated rectocele 9 2.0%
No anatomical prolapse 2 0,4%
Pelvic floor functional disorders
Stress urinary incontinence 124 27.0%
Voiding difficulties 97 21.1%
Fecal and gas incontinence 23 5.0%
Defecation difficulties 161 35.0%
Sexual dysfunction* 212 46.1%
P-QOL: 20,12(95%1: 1,13-37,12)
Table 3. Quantitative characteristics of the groups.
Parameter Group 1

M SD+ Me Q1-Q3 M SD+ Me Q1-Q3
Age 41.76 8.12 42 35.0-48.0 42.13 8.17 43 35.049.0 —*
BMI 24.4 441 23.37 20.79-27.79 23.03 3.78 22.15 20.3-24.2  |<0.001*
Vitamin D3 14.83 4.85 15.03 11.3-18.24 2491 6.88 24.86 20.14-29.58 |<0.001*
M — mean, SD — standard deviation, Me — median, Q1-Q3 — interquartile range, * — Student’s t-test, ** — Mann—Whitney U - test.
Table 4. Multivariable logistic regression analysis of factors associated with pelvic organ prolapse.
Variable i} SE aOR 95% CI p-value VIF
Age, years 0.004 0.011 1.00 0.98-1.03 0.692 1.84
Parity, number of deliveries 0.020 0.071 1.02 0.89-1.17 0.779 1.01
Menopausal status —0.412 0.227 0.66 0.42-1.03 0.069 1.85
BMI, kg/m? 0.061 0.016 1.06 1.03-1.10 <0.001 1.01
Birth trauma 0.448 0.137 1.57 1.20-2.05 0.001 1.01
Instrumental delivery 1.430 0.237 4.18 2.63-6.65 <0.001 1.01
Fetal birth weight >3700 g 0.976 0.147 2.65 1.99-3.54 <0.001 1.03
Chronic cough 1.034 0.151 2.81 2.09-3.78 <0.001 1.02
Constipation 1.178 0.142 3.25 2.46-4.29 <0.001 1.02
Single lifting >10 kg 0.368 0.138 1.44 1.10-1.89 0.008 1.01
Family history of POP 1.592 0.154 491 3.63-6.65 <0.001 1.04
Intercept -3.996 0.608 0.018 0.006-0.061 <0.001 —

Note: § — regression coefficient; SE — standard error; aOR — adjusted odds ratio; CI — confidence interval; VIF — variance inflation factor; BMI —
body mass index; POP — pelvic organ prolapse. Binary exposure variables were coded as 0 = absent and 1 = present. Age, parity, and menopausal
status were retained in the model as clinically relevant covariates.
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Table 5. Performance and internal validation of the multivariable logistic regression model.

Model performance measure Result
Nagelkerke R? 0.332
Apparent AUC (95% CI) 0.799 (0.774-0.824)
Bootstrap resamples 1,000
Mean bootstrap optimism 0.007
Optimism-corrected AUC 0.793
Exploratory Youden cut-off 0.293
Sensitivity at cut-off 73.0%
Specificity at cut-off 74.8%
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Figure 1. Comorbidities likely associated with connective tissue dysplasia.
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Figure 2. Adjusted odds ratios (aORs) and 95% confidence intervals for factors associated with pelvic organ prolapse in the multivariable
logistic regression model. The vertical dashed line indicates the null value (aOR = 1.0).
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Figure 3. Receiver operating characteristic (ROC) curve of the adjusted multivariable logistic regression model for pelvic organ prolapse.

The adjusted model demonstrated moderate discrimination,
with an apparent AUC of 0.799 (95% CI 0.774-0.824) and a
Nagelkerke R? of 0.332 (Table 5). Internal validation using
1,000 bootstrap resamples showed low optimism (0.007),
resulting in an optimism-corrected AUC of 0.793. At the
exploratory Youden cut-off of 0.293, sensitivity was 73.0%
and specificity was 74.8%. These performance estimates reflect
internal discrimination within the present study sample and
should not be interpreted as evidence of externally validated
clinical predictive performance.

Receiver operating characteristic (ROC) analysis of the final
multivariable logistic regression model yielded an apparent
AUC of 0.799 (95% CI 0.774-0.824), indicating moderate
discrimination between women with and without POP (Figure
3). The exploratory optimal cut-off determined using the Youden
index was 0.293, corresponding to a sensitivity of 73.0% and a
specificity of 74.8%. Following internal validation with 1,000
bootstrap resamples, the optimism-corrected AUC was 0.793.

Discussion.

In this hospital-based study of 1,500 women, the prevalence
of clinically confirmed pelvic organ prolapse (POP) was
30.7% (460/1,500). All participants underwent gynecological
examination, allowing identification of both symptomatic
and asymptomatic POP. This is relevant because prevalence
estimates based on clinical examination are generally higher
than those obtained using symptom-based questionnaires alone
[7].

POP prevalence was relatively similar across the examined
age groups: 32.9% among women aged 28-37 years, 31.3%
among those aged 38—47 years, and 27.5% among women aged
48-55 years. The slightly lower prevalence in the oldest group
was unexpected. Additional analysis showed no difference in
parity across age groups (p=0.926), whereas reported fetal
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birth weight >3,700 g was more frequent among women aged
28-37 years (27.6%) than among those aged 3847 years
(20.8%) and 48-55 years (20.6%) (p=0.012). This may partly
explain the observed pattern, as fetal birth weight >3,700 g was
independently associated with POP in the adjusted analysis. The
3,700-g threshold was based on previous POP-specific evidence
[11]. However, the age-specific findings should be interpreted
cautiously, particularly because birth weight was reported
retrospectively.

Anatomically, cystocele was the predominant component of
POP, occurring both alone and in combination with other forms.
This predominance of anterior compartment involvement is
consistent with previous studies examining obstetric, lifestyle,
and physical factors associated with pelvic floor dysfunction
[10,13,14,17,19,20].

Higher BMI, birth trauma, instrumental delivery, fetal birth
weight >3,700 g, chronic cough, constipation, single lifting
of >10 kg, and family history of POP remained independently
associated with POP after adjustment. Each 1 kg/m? increase
in BMI was associated with a 6% increase in the odds of POP.
The strongest associations were observed for family history
and instrumental delivery, followed by constipation, chronic
cough, and fetal birth weight >3,700 g. These findings support
the multifactorial nature of POP and are broadly consistent
with previous studies of obstetric, lifestyle, and clinical factors
[11,13,15,18].

Single lifting of >10 kg was associated with higher odds of
POP. Previous studies have also reported associations between
strenuous physical activity, heavy lifting, and pelvic floor
disorders [10,14,19,20]. The >10 kg threshold used in this study
corresponds to the maximum permissible load for occasional
manual lifting and carrying by women established by the
national occupational regulations of the Republic of Kazakhstan
[24].



Age, parity, and menopausal status were not independently
associated with POP after adjustment. These findings should be
interpreted in the context of the other variables included in the
model and the restricted age range of the study population.

Hemorrhoids, hernias, and varicose veins were more frequent
among women with POP, with the strongest association
observed for hemorrhoids (Cramér’s V=0.219). These findings
may indicate shared underlying susceptibility, although their
cross-sectional nature does not allow conclusions regarding
causal or pathogenetic relationships.

Strengths of the Study.

The main strengths of this study are the large sample of 1,500
women and the use of clinical examination to identify POP.
The final sample exceeded the calculated minimum sample
size, and all participants underwent objective gynecological
examination rather than questionnaire-based assessment alone.
This allowed identification of anatomical POP irrespective
of the presence of symptoms. The study also assessed a
broad range of demographic, obstetric, lifestyle, and clinical
characteristics, providing new data on POP in a population for
which epidemiological evidence remains limited.

Limitations of the Study.

This study was conducted at a single medical center and was
not population based. Therefore, the prevalence of 30.7% reflects
the examined hospital-based cohort and cannot be directly
extrapolated to all women living in Almaty or Kazakhstan.

The actual age range of the participants was 28-55 years,
although women aged 18 years and older were eligible for
inclusion. Women outside this age range were not represented,
and direct age standardization to the female population of
Almaty was therefore not performed.

Several exposures were based on retrospective self-report and
may be affected by recall or reporting bias. This is particularly
relevant to obstetric history, including fetal birth weight, and to
physical exposures such as heavy lifting. Recall bias may also
have influenced the differences in reported fetal birth weight
observed across age groups.

The cross-sectional design does not establish the temporal
sequence of the observed associations and does not permit
causal inference. In addition, although the multivariable model
was internally validated using bootstrap resampling, external
validation was not performed.

Despite these limitations, the present findings provide initial
clinically based estimates of POP frequency and associated
factors in Almaty. They may also inform the design of future
population-based studies, including sample-size planning,
selection of relevant exposure variables, and age-stratified
recruitment. Such studies are needed to obtain representative
and age-standardized estimates of POP prevalence in Almaty
and Kazakhstan.

Conclusion.

This hospital-based study found a clinically confirmed POP
prevalence of 30.7%. Higher BMI, birth trauma, instrumental
delivery, fetal birth weight>3,700 g, chronic cough, constipation,
single lifting of >10 kg, and family history were independently
associated with POP. The final model showed moderate
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discrimination (AUC=0.799; optimism-corrected AUC=0.793).
These findings provide new data on POP in Almaty and may
inform future population-based studies. Given the single-center
design and the age range of 28-55 years, further studies with
broader population coverage are needed to obtain representative
prevalence estimates and confirm the observed associations.
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