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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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 

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 = Z² × p × (1 − p) / d²
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 × 0.04 × (1 − 0.04) / 0.01² = 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.

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/
m²) 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 
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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% CIs were reported. 
Multicollinearity was assessed using VIF, and model fit 
using Nagelkerke R². 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 48–55 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 48–55 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); χ² = 74.21, p < 0.001, Cramér’s V = 0.223. Hernias (other 
localizations): Group 1 — 11% (51 cases), Group 2 — 3% (31); 
χ² = 35.67, p < 0.001, Cramér’s V = 0.154. Varicose veins: 

Group 1 — 13% (60 cases), Group 2 — 6% (64); χ² = 21.26, p 
< 0.001, Cramér’s V = 0.119.

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/m² 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.
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Age group (years) Total examined, n POP cases, n Women without POP, n POP prevalence within age group, %
28–37 507 167 340 32.9
38–47 528 165 363 31.3
48–55 465 128 337 27.5
Total 1,500 460 1,040 30.7

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

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%ДИ: 1,13-37,12)

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

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 35.0–49.0 –*
BMI 24.4 4.41 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 24.91 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 3. Quantitative characteristics of the groups.

Variable β 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/m² 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 4.91 3.63–6.65 <0.001 1.04
Intercept −3.996 0.608 0.018 0.006–0.061 <0.001 —
Note: β – 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.

Table 4. Multivariable logistic regression analysis of factors associated with pelvic organ prolapse.
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Figure 1. Comorbidities likely associated with connective tissue dysplasia.

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).

Model performance measure Result
Nagelkerke R² 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%

Table 5. Performance and internal validation of the multivariable logistic regression model.
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The adjusted model demonstrated moderate discrimination, 
with an apparent AUC of 0.799 (95% CI 0.774–0.824) and a 
Nagelkerke R² 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 

Figure 3. Receiver operating characteristic (ROC) curve of the adjusted multivariable logistic regression model for pelvic organ prolapse.

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 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/m² 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].
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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 

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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მენჯის ღრუს ორგანოების დაწევის გავრცელება და 
რისკ-ფაქტორები ქალებში ალმათიში: საავადმყოფოს 
ბაზაზე ჩატარებული კვლევა

რეზიუმე.
შესავალი: მენჯის ღრუს ორგანოების პროლაფსი 

(POP) ქალებში მენჯის ფსკერის გავრცელებული 
დარღვევაა, რომელსაც შეუძლია მნიშვნელოვნად 
გააუარესოს ცხოვრების ხარისხი. ყაზახეთში POP-ის 
გავრცელებისა და მასთან დაკავშირებული ფაქტორების 
შესახებ მონაცემები კვლავ შეზღუდულია. წინამდებარე 
კვლევის მიზანი იყო ალმათის სამედიცინო ცენტრში 
გამოკვლეულ ქალებში კლინიკურად დადასტურებული 
POP-ის გავრცელებისა და მასთან დაკავშირებული 
ფაქტორების შეფასება.

მასალები და მეთოდები: საავადმყოფოს ბაზაზე 
ჩატარებულ კვლევაში მონაწილეობდა 28–55 წლის 1 
500 ქალი. POP შეფასდა გინეკოლოგიური გასინჯვისა 
და POP-Q სისტემის გამოყენებით. შესწავლილ 
იქნა დემოგრაფიული, სამეანო, ცხოვრების წესთან 
დაკავშირებული და კლინიკური ფაქტორები. 
გამოითვალა გავრცელების საერთო და ასაკობრივი 
მაჩვენებლები, ხოლო POP-თან დამოუკიდებლად 
დაკავშირებული ფაქტორების დასადგენად 
გამოყენებულ იქნა მრავალფაქტორული

ლოგისტიკური რეგრესია. შიდა ვალიდაცია ჩატარდა 1 
000 bootstrap-რესემპლინგის გამოყენებით.

შედეგები: კლინიკურად დადასტურებული POP-ის 
გავრცელებამ შეადგინა 30,7% (460/1 500). ასაკობრივი 
გავრცელება იყო 32,9% 28–37 წლის ქალებში, 31,3% 
38–47 წლის ქალებში და 27,5% 48–55 წლის ქალებში. 
ცისტოცელე იყო პროლაფსის ყველაზე გავრცელებული 
ანატომიური კომპონენტი (81,7%). სხეულის მასის 
მაღალი ინდექსი (BMI), მშობიარობისას მიღებული 
ტრავმა, ინსტრუმენტული მშობიარობა, ნაყოფის 
დაბადების წონა ≥3 700 გ, ქრონიკული ხველა, 
ყაბზობა, ერთჯერადად >10 კგ სიმძიმის აწევა და 
POP-ის ოჯახური ანამნეზი დამოუკიდებლად იყო 
დაკავშირებული POP-თან. საბოლოო მოდელმა აჩვენა 
ზომიერი დისკრიმინაციული უნარი (AUC=0,799; 95% 
CI 0,774–0,824), ხოლო ოპტიმიზმზე კორექტირებულმა 
AUC-მა შეადგინა 0,793.

დასკვნა: კლინიკურად დადასტურებული POP 
გამოვლინდა ამ საავადმყოფოს ბაზაზე შესწავლილი 
ქალების 30,7%-ში. რამდენიმე სამეანო, ცხოვრების 
წესთან დაკავშირებული და კლინიკური ფაქტორი 
დამოუკიდებლად იყო დაკავშირებული POP-თან. 
მიღებული შედეგები წარმოადგენს საწყის მონაცემებს 
ყაზახეთში POP-ის შემდგომი პოპულაციური კვლევების 
დაგეგმვისთვის.

საკვანძო სიტყვები: მენჯის ღრუს ორგანოების 
პროლაფსი, გავრცელება, რისკ-ფაქტორები, ყაზახეთი, 
ქალთა ჯანმრთელობა, ლოგისტიკური რეგრესია.
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