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Highlights

Public health relevance—How does this work relate to a public health issue?

e  Urinary incontinence represents an underrecognized women’s health problem in
Kazakhstan, with important clinical and public health implications.

e  The study highlights the burden of Ul beyond clinical symptoms, including reduced
quality of life and greater impairment among women with urgency urinary incontinence.

Public health significance—Why is this work of significance to public health?

e  This study provides population-specific evidence from Kazakhstan, where data on Ul
risk factors and quality-of-life impact remain limited.

e  Obstetric and metabolic factors, including vaginal delivery, multiple birth, macrosomia,
and overweight or obesity, were independently associated with UL

Public health implications—What are the key implications or messages for practitioners,
policy makers and/or researchers in public health?

e Prevention strategies should integrate weight management, antenatal counseling,
postpartum follow-up, and early assessment of pelvic floor dysfunction.

e  Further research is needed to improve Ul screening, reduce stigma, and develop
culturally appropriate public health interventions for women in Kazakhstan.

Abstract

Background: Urinary incontinence (UI) is a common condition that affects women’s phys-
ical, psychological, and social well-being. Evidence from Central Asia remains limited.
This study assessed factors associated with Ul, its subtypes, and quality-of-life impairment
among women in Kazakhstan. Methods: A multicenter age-matched case—control study
was conducted from February to May 2025 in healthcare facilities across Kazakhstan. The
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study included 2061 women. Sociodemographic, obstetric, lifestyle, comorbidity, and
symptom data were collected using a structured questionnaire. Quality of life was assessed
using Kazakh and Russian versions of the Incontinence Quality of Life Questionnaire
(I-QOL). Multivariable logistic regression with backward elimination identified factors
independently associated with UL Results: Ul was identified in 687 women (33.3%). Stress
urinary incontinence (SUI) was the most common subtype (n = 356; 51.8%), followed by
urgency urinary incontinence (UUI) (n = 191; 27.8%) and mixed urinary incontinence (MUI)
(n = 140; 20.4%). Ul was independently associated with vaginal delivery (OR = 1.48),
multiple birth (OR = 2.26), macrosomia (OR = 1.83), and BMI > 25 kg/ m? (OR = 2.08).
UUI showed the greatest burden, including the lowest total I-QOL score [36.4 (23.9-88.6)].
Conclusions: Ul in Kazakhstan was mainly associated with obstetric and metabolic factors,
supporting targeted prevention through weight management, antenatal care, and early
pelvic floor assessment.

Keywords: urinary incontinence; women's health; risk factors; quality of life; Kazakhstan

1. Introduction

Urinary incontinence (UI) is one of the most common pelvic floor disorders among
women [1] and is defined as any involuntary leakage of urine [2]. In clinical practice, three
main types of Ul are generally distinguished: stress urinary incontinence (SUI), which
occurs during physical exertion, coughing, or sneezing; urgency urinary incontinence
(UUI), which is associated with a sudden and difficult-to-defer urge to void; and mixed
urinary incontinence (MUI), which combines features of both stress and urgency forms [2].
International studies indicate that the prevalence of Ul among women varies considerably
depending on the age of the study population, diagnostic criteria used, study methodology,
and patterns of healthcare-seeking behavior [3]. In the United States, projected estimates
suggest that the number of women affected by Ul may rise from 18.3 million in 2010 to
28.4 million by 2050, reflecting the growing healthcare burden of this condition [4]. High
prevalence rates have also been reported in European studies, reaching 48.3% in Germany
and 46.4% in Denmark [5]. In Asian countries, the reported prevalence of Ul among women
ranges approximately from 24% to 46% [6,7].

Risk factors for Ul should be interpreted in light of the clinical and pathogenetic
heterogeneity of this condition [8,9]. In the study by Wang et al. (2023), which included
5800 women, the prevalence of Ul increased with advancing age and higher body mass
index (BMI), while SUI was identified as the most common subtype [8]. According to
Abufaraj et al. (2021), based on data from the National Health and Nutrition Examina-
tion Survey for 2005-2018, obesity, smoking, comorbid conditions, and postmenopausal
hormone therapy were associated with all types of UI [9]. At the same time, evidence
from different regions suggests that the pattern of risk factors may vary across populations.
For example, the systematic review by Hammad (2021), which focused on Gulf countries,
reported substantial heterogeneity across studies, with chronic respiratory diseases and
constipation most frequently identified as major predisposing factors [10]. These findings
highlight the need for population-specific assessment of Ul risk factors in each setting.

The coexistence of multiple risk factors may aggravate the course of Ul and inten-
sify its impact on women'’s physical and psychological well-being [1]. UI symptoms are
frequently associated with restrictions in daily and physical activities, social withdrawal,
anxiety, reduced self-esteem, and impaired sexuality [11]. A substantial proportion of
women, particularly in Muslim-majority countries, do not seek medical care because of
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embarrassment and the perception of Ul as a natural or incurable condition [10]. This
issue is of particular relevance for Kazakhstan, where evidence on Ul and its effect on
women’s quality of life remains limited. Available publications mainly focus on specific
subgroups and do not provide a comprehensive assessment of the true burden of Ul in
the general female population [12]. The problem may also be underestimated because
of cultural barriers, limited awareness, and low healthcare-seeking behavior [13,14]. In
addition, the region has certain reproductive characteristics, including the high social and
demographic importance of multiparity [15], short interpregnancy intervals, and the birth
of infants with high birth weight, which may further increase the relevance of studying Ul
in this population.

Based on these considerations, the primary aim of this study was to identify factors
associated with Ul among women in Kazakhstan. The secondary aim was to evaluate
clinical characteristics and quality of life according to UI subtype.

2. Materials and Methods
2.1. Study Design and Settings

To investigate risk factors associated with Ul, we conducted a multicenter, age-matched
case—control study among women attending medical institutions providing specialized
UI care across Kazakhstan between February and May 2025. The study included two
groups of participants. The case group comprised women diagnosed with Ul by qualified
specialists. The presence of Ul among case participants and its absence among control
participants were established using the diagnostic criteria specified in the national clinical
protocol Stress Urinary Incontinence in Women and the NICE quality standard Urinary
Incontinence in Women [16,17]. Eligible participants in both groups were women aged
>18 years who provided written informed consent. Exclusion criteria were: (i) pregnancy;
(ii) acute urinary tract infection; (iii) advanced pelvic organ prolapse; (iv) neurological
disorders affecting bladder function; and (v) cognitive impairment precluding informed
consent or questionnaire completion. The reporting of this study followed the STROBE
guidelines for case-control studies, and the completed checklist is provided in Appendix A.

The control group consisted of women without UI who were age-matched to cases
within 2 years at a 1:2 ratio [18]. Cases and controls were frequency matched by age to
achieve comparable age distributions between the two groups. Age was controlled for by
the matching procedure, and its distribution was confirmed to be comparable between
groups. The control group included women seeking care at the same healthcare facilities
for urogynecological conditions other than Ul All matched cases were examined by the
same specialists, and Ul was excluded during the clinical assessment.

2.2. Data Collection and Training

The study was conducted in healthcare facilities providing urological and gynecologi-
cal care, including services for women with UlI, such as outpatient clinics, family medicine
practices, private clinics, and specialized medical offices. An invitation letter describing
the study was distributed through professional community groups across Kazakhstan,
including gynecologists, urologists, rehabilitation specialists, and other healthcare profes-
sionals involved in the management of patients with UL Healthcare professionals who
agreed to participate underwent a one-day online training session to ensure standardized
patient recruitment procedures and appropriate assistance with questionnaire comple-
tion. Standardized recruitment procedures were ensured by the principal investigator
(Z.R.) and the study coordinator (D.S.-E.). Regular communication with participating
sites was maintained throughout the study to ensure adherence to the standardized re-
cruitment process. Finally, 28 physicians from 16 institutions across 10 cities and regions
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of Kazakhstan participated in data collection. They assisted participants in both the case
and control groups in completing the digital questionnaire. All records were carefully
screened, and entries containing technical errors or inappropriate responses were excluded
from the analysis. Figure 1 illustrates the participant recruitment process and selection of
the final study sample.

Participating sites Data collectors Study period

16 institutions in 10
regions of Kazakhstan

28 physicians trained in
standardized data collection

February-May 2025

Women with UI Potential controls screened
(n=824) (n=1742)
T |
Excluded Excluded
(n=137) (n=368)
7 l
Not meeting Declined Incomplete Not meeting Declined Missing data
eligibility criteria  [| participation [-| questionnaires eligibility criteria | participation (n=32)
(n=89) (n=29) (n=19) (1=192) (n =144)
|
Case group Control group
(n=687) (n=1374)
|
sul uur 1 MUI
(n=356) (n=191) (n=140)

Figure 1. Flow diagram of participant recruitment and selection for the case—control study. Ul-
urinary incontinence; SUI-stress urinary incontinence; UUI-urgency urinary incontinence; MUI-mixed
urinary incontinence.

2.3. Research Tools

To assess the impact of UI on quality of life, translated and culturally adapted Russian-
and Kazakh-language versions of the Incontinence Quality of Life Questionnaire (I-QOL)
were used. The I-QOL is a disease-specific instrument designed to evaluate the effect of
Ul on patients’ quality of life. It comprises 22 items across three domains: avoidance and
limiting behavior (ALB), psychosocial impact (PS), and social embarrassment (SE). Each
item is scored using a 5-point Likert scale, with higher scores indicating better quality of
life and a lower negative impact of UI [19]. The questionnaire was translated from English
into Kazakh and Russian using a forward-backward translation procedure. Initially, two
independent bilingual experts translated the original English version into Kazakh and
Russian. The translated version was subsequently back-translated into English by an
independent translator blinded to the original questionnaire. Discrepancies were reviewed
and resolved by the research team to ensure semantic and conceptual equivalence. The final
Kazakh and Russian versions were pilot-tested for clarity and comprehensibility prior to
data collection. Internal consistency reliability of the translated questionnaire was assessed
using Cronbach’s alpha coefficient, which demonstrated acceptable reliability (Cronbach’s
o > 0.70 for the Kazakh version and >0.80 for the Russian version).

Additionally, the principal investigators developed supplementary questionnaire
sections covering: (i) sociodemographic characteristics, including age, place of residence,
marital status, educational level, and sexual activity; (ii) potential risk factors, such as
obstetric history, BMI, heavy physical workload, and comorbidities; and (iii) self-reported
UI characteristics, including symptom duration, severity, and frequency. Sections (i) and
(ii) were administered to all participants, whereas sections (iii) and the I-QOL questionnaire
were completed only by participants diagnosed with UL
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2.4. Definitions Used

To assess potential risk factors for Ul, participants were asked about the presence of
relevant medical and lifestyle-related conditions. During a one-day online training session,
specialists involved in questionnaire administration were instructed on the definitions and
interpretation of the study terms to ensure consistency in data collection. Thus, macrosomia
was defined as a birth weight of >4000 g, irrespective of gestational age [20]. Multiple
birth was defined as an obstetric condition when a woman is carrying more than one baby,
e.g., twins or triplets [21]. Heavy lifting was defined as regular lifting of objects weighing
>10 kg during occupational or daily activities. BMI was calculated as weight in kilograms
divided by height in meters squared (kg/m?). Participants were classified according to
the World Health Organization (WHO) criteria as underweight (<18.5 kg/ m?), normal
weight (18.5-24.9 kg/ m?), overweight (25.0-29.9 kg/ m?), and obese (>30.0 kg/ m?) [22].
Menopause was defined as the permanent cessation of menstruation for 12 consecutive
months in the absence of other pathological or physiological causes [23].

2.5. Ethical Aspects

Ethical approval was obtained from the Local Ethical Committee, Semey Medical
University, Semey, Kazakhstan (Protocol #2, dated 5 December 2024) and the research was
conducted in compliance with principles of the Declaration of Helsinki and the Guideline
for Good Clinical Practice. All participants provided written informed consent.

2.6. Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics for Windows, Version
27.0 (IBM Corp., Armonk, NY, USA).

A priori sample size estimation was performed for a matched case—control study with
a 1:2 case-to-control ratio, assuming a two-sided significance level of 0.05, 80% statistical
power, and an expected moderate association between exposure and UL The estimated
minimum sample size was substantially lower than the final study population. Ultimately,
the study included 687 matched cases and 1374 matched controls, providing sufficient
statistical power for the evaluation of multiple risk factors.

Continuous variables were presented as median with the first and third quartiles (Q1-Q3)
due to distributional asymmetry. Group differences were assessed using appropriate rank-based
tests. Categorical variables were summarized as frequencies and percentages, with comparisons
performed using the chi-square test or Fisher’s exact test when applicable.

Univariable logistic regression analyses were performed to estimate crude odds ratios
(ORs) and corresponding 95% Cls for all potential risk factors. Variables demonstrating
evidence of association in the univariable analysis (p < 0.20), together with variables con-
sidered clinically relevant based on previous evidence, were entered into the multivariable
logistic regression model. A backward likelihood ratio elimination procedure was used
to identify factors independently associated with Ul. Adjusted odds ratios (aORs) with
95% confidence intervals are reported for the final model. A two-sided p-value < 0.05 was
considered statistically significant.

3. Results

The study included 687 cases with UI and 1374 matched controls without UL Table 1
presents the baseline sociodemographic characteristics of both groups. Among the women
with Ul, SUI was the predominant subtype (51.8%, n = 356), followed by UUI (27.8%,
n =191) and MUI (20.4%, n = 140).
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Table 1. Baseline characteristics of participants stratified by the presence of UL
Matched Controls Cases
(n = 1374) (n = 687) p-Value
Age, years (Me (Q1-Q3)) 51 (44-61) 52 (44-61) 0.517
Residence Type (1, %) 0.002
City 1023 (74.5%) 475 (69.1%)
Small town 127 (9.2%) 57 (8.3%)
Rural settlement 224 (16.3%) 155 (22.6%)
Education (1, %) <0.001
High school 50 (3.6%) 29 (4.2%)
College 287 (20.9%) 237 (34.5%)
Higher education 1037 (75.5%) 421 (61.3%)
Marital status (1, %) <0.001
Single 138 (10.0%) 40 (5.8%)
Has a partner 98 (7.1%) 49 (7.1%)
Married 1010 (73.5%) 494 (71.9%)
Divorced 98 (7.1%) 50 (7.3%)
Widow 30 (2.2%) 54 (7.9%)
Sexual activity (1, %) <0.001
Several times a week 265 (19.3%) 62 (9.0%)
Once a week 196 (14.3%) 30 (4.4%)
Several times a month 327 (23.8%) 115 (16.7%)
Less than once a month 174 (12.7%) 132 (19.2%)
Occasionally, during the year 130 (9.5%) 103 (15.0%)
I am not sexually active 150 (10.9%) 158 (23.0%)
I prefer not to answer 132 (9.6%) 87 (12.7%)

Me—median, Q1—1st quartile, Q3—3rd quartile.

Rural residence was more common among women with Ul compared with those
without Ul (22.6% vs. 16.3%), whereas urban residence predominated in both groups,
particularly among women without Ul (74.5% vs. 69.1%) (p = 0.002). Women with Ul less
frequently had higher education (61.3% vs. 75.5%) and more often reported widowhood
(7.9% vs. 2.2%) compared with women without UI (p < 0.001).

Regarding sexual activity, women with Ul less frequently reported regular sexual
activity several times per week (9.0% vs. 19.3%) or once weekly (4.4% vs. 14.3%), while
sexual inactivity was more than twice as common among women with Ul than among
those without UI (23.0% vs. 10.9%, p < 0.001).

Table 2 presents the distribution of potential risk factors according to the presence of
UL Women with Ul had significantly higher parity compared to those without Ul, with
grand multiparity (>5 births) observed in 14.0% versus 5.5%, respectively (p < 0.001).
Vaginal delivery was more common among women with UI (77.3% vs. 68.6%), whereas
nulliparity was less frequent (6.3% vs. 15.7%) (p < 0.001). A history of multiple births was
reported more frequently in the UI group (13.5% vs. 6.0%, p < 0.001). Similarly, macrosomia
was substantially more prevalent among women with Ul compared to non-UI participants
(24.9% vs. 12.2%, p < 0.001).
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Table 2. Risk factors stratified by the presence of UL
Matched Cases
(g":“;‘;;f) Ulm=esy)  PValue
Parity (n, %) <0.001
0 216 (15.7%) 43 (6.3%)
1-2 676 (49.2%) 264 (38.4%)
3-4 406 (29.5%) 284 (41.3%)
>5 76 (5.5%) 96 (14.0%)
Delivery mode (1, %) <0.001
Vaginal delivery 943 (68.6%) 531 (77.3%)
Cesarean section 129 (9.4%) 50 (7.3%)
Nulliparous (no history of childbirth) 216 (15.7%) 43 (6.3%)
Mi>.<ed gvaginal and cesarean 86 (6.3%) 63 (9.2%)
deliveries)
Multiple birth (1, %) <0.001
Yes 82 (6.0%) 93 (13.5%)
No 1076 (78.3%) 551 (80.2%)
Nulliparous (no history of childbirth) 216 (15.7%) 43 (6.3%)
Macrosomia (1, %) <0.001
Yes 168 (12.2%) 171 (24.9%)
No 989 (72.0%) 473 (68.9%)
Nulliparous (no history of childbirth) 217 (15.8%) 43 (6.3%)
BMI (1, %) <0.001
<185 40 (2.9%) 12 (1.7%)
18.5-24.9 716 (52.1%) 225 (32.8%)
25.0-29.9 439 (32.0%) 321 (46.7%)
>30.0 179 (13.0%) 129 (18.8%)
Heavy lifting (1, %) <0.001
Yes 954 (69.4%) 561 (81.7%)
No 355 (25.8%) 107 (15.6%)
Not sure 65 (4.7%) 19 (2.8%)
Diabetes (1, %) 0.256
Yes 172 (12.5%) 69 (10.0%)
No 1158 (84.3%) 596 (86.8%)
Not sure 44 (3.2%) 22 (3.2%)
Arterial hypertension (1, %) 0.515
Yes 511 (37.2%) 238 (34.6%)
No 789 (57.4%) 412 (60.0%)
Not sure 74 (5.4%) 37 (5.4%)
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Table 2. Cont.

Matched Controls Cases
(n =1374) UI (1 = 687) p-Value
Pelvic surgery (1, %) 0.763
Yes 200 (14.6%) 92 (13.4%)
No 1146 (83.4%) 580 (84.4%)
Not sure 28 (2.0%) 15 (2.2%)
Back pain (11, %) 0.426
Yes 450 (32.8%) 238 (34.6%)
No 891 (64.8%) 428 (62.3%)
Not sure 33 (2.4%) 21 (3.1%)
Menopause (1, %) 0.151
Yes 455 (33.1%) 257 (37.4%)
No 891 (64.8%) 416 (60.6%)
Not sure 28 (2.0%) 14 (2.0%)

BMI differed significantly between the groups. Obesity (BMI > 30 kg/m?) was ob-
served in 18.8% of women with Ul compared with 13.0% in the non-UI group, while normal
BMI was less frequent among women with UI (32.8% vs. 52.1%) (p < 0.001). Heavy lifting
was also more commonly reported in the UI group (81.7% vs. 69.4%, p < 0.001).

No statistically significant differences were identified between groups regarding dia-
betes (10.0% vs. 12.5%, p = 0.256), arterial hypertension (34.6% vs. 37.2%, p = 0.515), pelvic
surgery (13.4% vs. 14.6%, p = 0.763), back pain (34.6% vs. 32.8%, p = 0.426), or menopause
status (37.4% vs. 33.1%, p = 0.151).

Additionally, the analysis of risk factor differences across Ul subtypes was performed
(Table S1). Significant differences were observed for parity, history of macrosomia, BMI, di-
abetes, arterial hypertension, pelvic surgery, back pain, and menopausal status (all p < 0.05).
Women with MUI were more likely to have a history of >5 deliveries (25.0%) and macroso-
mia (48.6%) compared with those with SUI or UUI Obesity (BMI > 30 kg/m?) was most
prevalent among women with MUI (30.7%), whereas overweight (BMI 25.0-29.9 kg / m?)
predominated in the UUI group (51.8%). Diabetes and arterial hypertension were more
frequently reported among women with UUI (13.1% and 40.8%, respectively), while a
history of pelvic surgery was more common in the UUI (16.8%) and MUI (15.0%) groups
than in the SUI group (11.0%). Back pain was reported most frequently by women with
UUI (55.0%), and menopause was substantially more common among women with UUI
(81.2%) and MUI (67.9%) than among those with SUI (46.6%). No significant differences
were observed between Ul subtypes with respect to mode of delivery, history of multiple
birth, or heavy lifting (p > 0.05).

Table 3 presents the multivariable logistic regression analysis with backward elim-
ination performed to identify factors independently associated with Ul Vaginal deliv-
ery (OR 1.48, 95% CI 1.19-1.85), multiple birth (OR 2.26, 95% CI 1.64-3.12), macrosomia
(OR 1.83, 95% CI 1.42-2.34), and BMI > 25 kg/ m?2 (OR 2.08, 95% CI 1.71-2.54) remained
independently associated with UI (Nagelkerke R? = 0.094; model likelihood ratio test:
p < 0.001). Parity, heavy lifting, diabetes, hypertension, pelvic surgery, back pain, and
menopause were excluded from the final model during backward elimination due to lack of
statistical significance.

https:/ /doi.org/10.3390/ijerph23070893


https://doi.org/10.3390/ijerph23070893

Int. J. Environ. Res. Public Health 2026, 23, 893 9 of 19

Table 3. Multivariable logistic regression analysis of risk factors.

Variable Adjusted OR 95% CI p-Value
Vaginal delivery 1.48 1.19-1.85 <0.001
Multiple birth 2.26 1.64-3.12 <0.001
Macrosomia 1.83 1.42-2.34 <0.001
BMI > 25 2.08 1.71-2.54 <0.001

OR—odds ratio; 95% CI—95% confidence interval.

Table 4 summarizes the clinical characteristics according to Ul subtype. Significant
differences were observed in symptom duration, severity, and frequency of Ul episodes
among the groups. Women with UUI reported the longest symptom duration (36 (3.5-60)
months vs. 24 (0-48) months in SUI and 24 (2-60) months in MUIL; p = 0.035). High symptom
severity was most prevalent in the UUI group (48.2%), compared with SUI (38.8%) and
MUI (39.3%) (p = 0.024). Regarding symptom frequency, daily episodes were more common
in women with UUI, with 36.1% reporting leakage 3—4 times per day versus 24.4% in SUI
and 23.6% in MUI (p = 0.033).

Table 4. Clinical characteristics stratified by urinary incontinence subtype.

SUI (1 = 356) UUI (n = 191) MUI (n =140)  Total (n = 687) p-Value

Symptom duration, months

Me (Q1-Q3) 24 (0-48) 36 (3.5-60) 24 (2-60) 24 (1-60) 0.035
Severity (1, %) 0.024
Low 100 (28.1%) 30 (15.7%) 36 (25.7%) 166 (24.2%)
Moderate 118 (33.1%) 69 (36.1%) 49 (35.0%) 236 (34.4%)
High 138 (38.8%) 92 (48.2%) 55 (39.3%) 285 (41.5%)
Frequency (n, %) 0.033
Never 108 (30.3%) 39 (20.4%) 34 (24.3%) 181 (26.3%)
1-2 times per month 40 (11.2%) 11 (5.8%) 12 (8.6%) 63 (9.2%)
Approximately once a week (4 times) 5 (1.4%) 4(2.1%) 3(2.1%) 12 (1.7%)
2-3 times per week 6 (1.7%) 3 (1.6%) 6 (4.3%) 15 (2.2%)
Approximately once a day 38 (10.7%) 20 (10.5%) 23 (16.4%) 81 (11.8%)
1-2 times per day 62 (17.4%) 40 (20.9%) 27 (19.3%) 129 (18.8%)
3—4 times per day 87 (24.4%) 69 (36.1%) 33 (23.6%) 189 (27.5%)
>5 times per day 10 (2.8%) 5 (2.6%) 2 (1.4%) 17 (2.5%)

Me—median, Q1—1st quartile, Q3—3rd quartile.

Table 5 demonstrates markedly reduced quality-of-life scores across all domains of the
I-QOL questionnaire among women with Ul. Women with SUI had the highest median
quality-of-life scores, whereas the lowest scores were generally observed in the UUI group.
Median ALB scores were 46.9 (25.0-93.8) in SUI, 37.5 (25.0-84.4) in UUI, and 37.5 (25.0-93.8)
in MUI (p = 0.012). Similarly, PS scores differed significantly between groups, with median
values of 44.4 (25.0-100.0), 36.1 (25.0-91.7), and 41.7 (25.0-100.0) in SUI, UUI, and MUI,
respectively (p = 0.009). For the SE domain, women with SUI and MUI had compara-
ble median scores, both higher than those observed in the UUI group: 40.0 (25.0-95.0),
35.0 (25.0-85.0), and 40.0 (25.0-95.0), respectively (p = 0.019). The overall I-QOL total score
also differed significantly across Ul subtypes, with the highest median score in SUI [43.2
(26.1-95.5)] and the lowest in UUI [36.4 (23.9-88.6)], while women with MUI demonstrated
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intermediate values [37.5 (25.0-96.1)] (p = 0.009). In the overall cohort of women with UlI,
the median standardized I-QOL scores indicated substantial impairment in quality of life
across all domains. Median (Q1-Q3) scores were 40.6 (25.0-90.6) for ALB, 41.7 (25.0-97.2)
for PS, 40.0 (25.0-95.0) for SE, and 39.8 (25.0-94.3) for the overall I-QOL score.

Table 5. Quality of life stratified by urinary incontinence subtype.

SUI (n = 356) UUI (n = 191) MUI (n = 140) All Patients with UI (1 = 687)
Me (Q1-Q3) Me(Q1-Q3) Me (Q1-Q3) Me (Q1-Q3) p-Value
ALB 46.9 (25.0-93.8) 37.5(25.0-84.4) 37.5(25.0-93.8) 40.6 (25.0-90.6) 0.012
PS 44.4 (25.0-100.0) 36.1 (25.0-917) 417 (25.0-100.0) 417 (25.0-97.2) 0.009
SE 40.0 (25.0-95.0) 35.0 (25.0-85.0) 40.0 (25.0-95.0) 40.0 (25.0-95.0) 0.019
1-QOL total 432 (26.1-95.5) 36.4 (23.9-88.6) 375 (25.0-96.1) 39.8 (25.0-94.3) 0.009

I-QOL—Incontinence Quality of Life Questionnaire; ALB—avoidance and limiting behavior; PS—psychosocial
impact; SE—social embarrassment; Me—median, Q1—1st quartile, Q3—3rd quartile.

4. Discussion
4.1. Risk Factors for Ul in the Kazakhstani Female Population

According to the findings of the present study, several groups of women in the
Kazakhstani population can be identified as having a higher risk of UL

First, rural residence was statistically significantly associated with Ul symptoms. In
the Kazakhstani context, this pattern may be related to more demanding living conditions
in rural settings, including higher levels of daily physical workload and limited access to
specialized medical care. This interpretation is consistent with previous evidence showing
that women exposed to physically demanding work-related conditions, such as heavy
lifting and prolonged awkward postures, may have an increased likelihood of UI [24].
By contrast, another study reported that Ul symptoms were 1.6 times more common
among women living in urban areas. The authors attributed this finding to the shorter life
expectancy of rural women and the lower prevalence of overweight and obesity in rural
populations [8].

Second, women with UI were less likely to have higher education and more likely to
report widowhood. Comparable findings have been reported in a previous study, in which
Ul was more frequent among unemployed and retired women, as well as among widowed
or separated women, with prevalence reaching 19.3%. The authors suggested that these
associations may be explained by older age, the accumulation of chronic conditions, and
differences in awareness and healthcare-seeking behavior [25].

In our study, sexual inactivity was reported almost twice as often among women
with UI, which may reflect the combined influence of age, marital status, and the direct
impact of symptoms on intimate life. In the study by Felippe et al. (2017), women with
Ul had lower levels of sexual desire, comfort, satisfaction, and partner harmony, which
may be related to fear of urine leakage and reduced self-confidence [26]. At the same time,
among nulliparous Australian women younger than 30 years, the highest rates of UI were
observed in sexually active women [27].

Women with a significant obstetric and gynecological history, including high parity,
vaginal delivery, multiple pregnancy/delivery, and macrosomia, had a higher risk of Ul
These findings are consistent with global evidence indicating that repeated pregnancies
and childbirth may weaken the musculo-fascial and neural structures of the pelvic floor,
impair bladder and urethral support, and reduce the effectiveness of urethral closure mech-
anisms [28,29]. For example, Zhang et al. (2016) showed that SUI was more frequently
reported during pregnancy (49.5%) and after childbirth (43.6%), whereas it was present in
only 6.9% of women before pregnancy [30]. Another article demonstrated that vaginal de-
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livery nearly doubled the risk of Ul compared with cesarean section [31]. Fetal macrosomia
appeared to be of particular importance in our study, being reported in 24.9% of women
with UI compared with 12.2% of women without UL These findings highlight macrosomia
as a potentially relevant component of the obstetric risk profile in the Kazakhstani female
population. In a recent systematic review and meta-analysis, data from 18 studies involving
30,070 women showed that birthweight >4000 g was also associated with a higher risk of
postpartum UI (OR 1.49; 95% CI: 1.24-1.80) [32]. However, these findings are not consistent
across other population-based samples. For instance, Zhu et al. (2023) reported conflicting
findings in the Chinese population [33], whereas a large Italian study found no association
between macrosomia and an increased risk of uterine prolapse [34]. Among all UI subtypes,
obstetric history appeared to play a particularly important role in MUI, as women with
MUI more often reported high parity and macrosomia. This is consistent with Wang et al.,
who identified multiple vaginal deliveries and macrosomia as independent risk factors for
MUTI in a large multicenter study of parous women [35].

An important group comprised women with metabolic disorders, among whom
obesity and high BMI were significantly more common in respondents with UI. Higher BMI
was also associated with Ul subtype distribution, with obesity most frequent in MUI and
overweight predominating in UUL Sun et al. (2022) reported that each 1 kg/m? increase in
BMI was associated with a 7% higher likelihood of urinary incontinence, possibly due to
increased intra-abdominal pressure [36]. This issue is particularly relevant for Kazakhstan,
where, according to the Global Nutrition Report, the prevalence of obesity among adult
women reaches 25.3% [37].

According to our findings, diabetes mellitus, arterial hypertension, back pain, pelvic
surgery, and menopausal status were not statistically significantly associated with Ul
symptoms. This may suggest that, in the present sample, their contribution was less
pronounced than that of factors more directly related to pelvic floor loading. Similarly, in a
nationally representative sample of women in the United States, biochemical markers of
diabetes were associated with stress and urgency Ul only in unadjusted models, whereas
these associations were no longer statistically significant after adjustment for BMI [38]. In a
Korean national study, diabetes mellitus and arterial hypertension were also not identified
as independent factors associated with UI, while age, BMI, and marital status remained the
main correlates [39]. However, subtype-specific analysis showed significant differences for
several of these factors. Diabetes mellitus, arterial hypertension, back pain, and menopausal
status were more frequent among women with UUI, whereas pelvic surgery was more
common in women with UUI and MUI than in those with SUI This pattern is consistent
with previous studies showing that UUI and MUI are more strongly related to older age,
functional limitations, metabolic comorbidity, and higher BMI, while SUI is more closely
linked to mechanical and obstetric factors [40,41].

4.2. Quality of Life and Health Policy Priorities in Women with Ul

In the study sample, UUI was associated with the most unfavorable clinical course
and the greatest reduction in quality of life. Women in this group had a longer duration of
symptoms, a higher proportion of severe UI, more frequent daily leakage episodes, and
the lowest scores across all I-QOL domains and the total I-QOL score. These findings are
partly consistent with the review by Riss and Kargl (2011), which emphasized that urgency
and UUI may have a greater impact on quality of life than SUI, as leakage episodes are less
predictable and more difficult to control [42]. At the same time, our findings differ from
several international studies. Frick et al. reported that MUI was associated with a more
pronounced decline in quality of life among middle-aged and older women [43]. Similarly,
Minassian et al. found that MUI was the most severe and bothersome subtype [44]. The
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pattern observed in our study may be explained by delayed healthcare-seeking, a higher
comorbidity burden in women with UUI, and insufficient early correction of symptoms.

Ul imposes a substantial burden on women’s physical, mental, and social well-being.
It restricts daily activities, reduces quality of life, and is often accompanied by anxiety,
social withdrawal, and depression [45]. The perception of Ul symptoms as a “normal”
consequence of childbirth or ageing, limited awareness of available treatment options,
stigma, and embarrassment further aggravate the problem. These factors may delay
healthcare-seeking and contribute to symptom persistence [46]. A recent study among
young women in Kazakhstan showed that Ul and overactive bladder symptoms are already
present at a young age. This finding highlights the need for early detection of Ul, including
among younger women [12].

Given the risk profile identified in our study, healthcare measures should be targeted
rather than universal. Screening for Ul symptoms should be integrated into primary health-
care, routine obstetric and gynecological visits, postpartum follow-up, and counselling
for peri- and postmenopausal women. For women with high parity, previous vaginal
delivery, fetal macrosomia, or multiple pregnancy, priority should be given to early as-
sessment of pelvic floor function and training in pelvic floor muscle exercises. In women
with obesity, weight management and correction of metabolic risk factors are particularly
important. In the presence of urgency symptoms, early detection of overactive bladder,
behavioral interventions, and timely referral to specialized care are needed. This approach
is consistent with NICE recommendations, which emphasize raising women’s awareness,
early identification of pelvic floor dysfunction symptoms, and the use of non-invasive
interventions at the primary care level [47]. For Kazakhstan, this implies a shift from a
predominantly treatment-oriented model to a preventive strategy. Such a strategy should
focus on risk groups, stigma reduction, and improved understanding that Ul is not an
inevitable consequence of childbirth or ageing, but a condition that can be corrected at an
early stage.

4.3. Limitations

This study has several limitations. First, although the case—control design allowed
us to assess associations between Ul and potential risk factors, it did not permit causal
inference or determination of the temporal sequence between exposures and symptom
development. Therefore, the observed associations should be interpreted as potential
relationships rather than evidence of direct causality.

Second, data on Ul symptoms, obstetric history, comorbidities, and lifestyle-related
factors were collected using a questionnaire, which may have introduced recall or reporting
bias, particularly for sensitive issues such as urine leakage and sexual activity. Some
clinical variables were also based on self-report, which may have affected the accuracy of
factor classification.

Third, despite the inclusion of women from different healthcare settings and regions
of Kazakhstan, the sample may not fully represent the general female population. Women
attending healthcare facilities may differ from non-attenders in health status, symptom
awareness, socioeconomic characteristics, and access to care.

As the questionnaires were administered with the involvement of several healthcare
professionals after a one-day online training session, inter-assessor variability may have
occurred and influenced the results.

Cases and controls were matched only by age; therefore, residual confounding by
socioeconomic status and parity cannot be excluded.

Another limitation relates to the strategy used for multivariable model development.
Although variable selection was informed by both univariable analyses and clinical rele-
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vance, the final model was derived using a backward elimination procedure. Consequently,
alternative model-building approaches based on prespecified clinical and epidemiological
knowledge may have produced slightly different estimates. Therefore, the adjusted associ-
ations should be interpreted with appropriate caution and confirmed in future studies.

Finally, quality of life was assessed at a single time point, limiting the ability to
evaluate changes in symptom burden, disease progression, or the effect of treatment-
seeking behavior over time.

5. Conclusions

Ul represents a relevant and underrecognized women’s health issue in Kazakhstan.
The findings indicate that its occurrence is shaped by a combination of sociodemographic,
obstetric, metabolic, and clinical factors, while its impact on quality of life differs across
Ul subtypes. These results support the need to move beyond symptom-based care toward
earlier identification, risk-oriented prevention, and routine integration of pelvic floor health
into women’s healthcare services. Further longitudinal and population-based studies are
needed to clarify causal pathways, assess regional differences, and evaluate the effectiveness
of targeted preventive interventions.
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/ /www.mdpi.com/article/10.3390/ijerph23070893/s1, Table S1: Risk factors stratified by the
Ul subtype.
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SD standard deviation

ANOVA  analysis of variance

I-QOL Incontinence Quality of Life Questionnaire
ALB avoidance and limiting behavior

PS psychosocial impacts

SE social embarrassment

Appendix A. STROBE Statement—Checklist for Case-Control Studies

Table A1l. STROBE checklist for the reporting of the case-control study on urinary incontinence

among women in Kazakhstan.

Section

Item

STROBE Recommendation

Reported on Page/Line

Information Reported in the

Manuscript/Response
Indicate the study’s design with a _— . . The manuscript title and abstract
Title and abstract 1(a) commonly used term in the title or the Z;t_lz,SAbstract, lines 2-3; identify the study as a multicenter
abstract. case—control study.
The abstract summarizes the
Provide in the abstract an informative introduction, objective, multicenter
1(b) and balanced summary of what was Abstract, lines 43-61 case—control design, sample, main
performed and what was found. associated factors, I-QOL findings, and
conclusions.
Introduction
The Introduction describes the burden
Explain the scientific background and of urinary incontinence, its effect on
Background /rationale 2 rationale for the investigation being Introduction, lines 64-110 ~ women’s quality of life, and the lack of
reported. comprehensive evidence from
Kazakhstan.
The primary aim of the study was to
identify factors associated with UI
Objectives 3 State SP'E(.IlfIC objectives, including any Introduction, lines 108-110  2™0Ng women in Kazakhstan. Tl}e'
prespecified hypotheses. secondary aim was to evaluate clinical
characteristics and quality of life
according to Ul subtype.
Methods
. Present key elements of study design Methods, Study design, The study is described as a multicenter
Study design 4 carly in the Daper. lines 115117 age-matched case—control study
y paper: conducted in Kazakhstan.
The study was conducted from
Describe the setting, locations, and . ng?uary to May 292.5 in outpatient
. . ) Methods, Study setting clinics, family medicine practices,
. relevant dates, including periods of . . . .. ; )
Setting 5 recruitment. exposure. follow-up, and and recruitment, lines private clinics, and medical offices
s EXpOSUTe, P 115-117,138-143, 149-150  across 10 cities/regions of Kazakhstan;
data collection. L AT
28 physicians from 16 institutions
collected data.
Eligible participants were women aged
>18 years who provided written
Give the eligibility criteria, and the 1r}formed con.sent. Cases were women
diagnosed with Ul by qualified
sources and methods of case - 1
.. . . . Methods, Participants, specialists; controls were women
Participants 6(a) ascertainment and control selection. Give . . . .
. - lines 122-133 without UL Exclusion criteria included
the rationale for the choice of cases and .
pregnancy, acute urinary tract
controls
’ infection, advanced pelvic organ
prolapse, neurologic bladder disorders,
and cognitive impairment.
Controls were age-matched to cases
For matched studies, give matching Methods, within +/—2 years at a 1:2 ratio. The
6(b) criteria and the number of controls per Participants/Matching, limitation that only age was used for

case.

lines 127-133, 551-552

matching is acknowledged in the
Discussion.
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STROBE Recommendation

Reported on Page/Line

Information Reported in the
Manuscript/Response

Variables 7

Clearly define all outcomes, exposures,
predictors, potential confounders, and
effect modifiers. Give diagnostic criteria,
if applicable.

Methods, Variables and
definitions, lines 214-220

Ul status, Ul subtype,
sociodemographic variables, obstetric
history, BMI, comorbidities,
menopause, heavy lifting, macrosomia
(>4000 g), and quality-of-life domains
were defined. Potential confounders
included socioeconomic status and
parity/delivery-related variables.

Data
sources/measurement

*

For each variable of interest, give sources
of data and details of methods of
assessment. Describe comparability of
assessment methods if there is more than
one group.

Methods, Research
tools/Data collection,
lines 196-212

Data were collected using structured
questionnaires and the I-QOL
instrument. Russian and Kazakh
versions were prepared using
forward-backward translation, pilot
testing, and reliability assessment.
Questionnaire administration was
standardized through a one-day online
training for participating healthcare
professionals.

Bias 9

Describe any efforts to address potential
sources of bias.

Methods; Discussion,
Limitations

Age matching, standardized data
collection forms, training of healthcare
professionals, and exclusion criteria
were used to reduce bias.

Study size 10

Explain how the study size was arrived
at.

Methods, Sample size,
lines 246-251

A priori sample size estimation was
performed for a matched case—control
study with a 1:2 case-to-control ratio,
assuming a two-sided significance
level of 0.05, 80% statistical power, and
an expected moderate association
between exposure and Ul The
estimated minimum sample size was
substantially lower than the final study
population. Ultimately, the study
included 687 matched cases and 1374
matched controls, providing sufficient
statistical power for the evaluation of
multiple risk factors.

Quantitative

variables n

Explain how quantitative variables were
handled in the analyses. If applicable,
describe which groupings were chosen
and why.

Methods, Statistical
analysis

Continuous variables were
summarized as medians and
interquartile ranges. BMI was
categorized according to WHO
categories; macrosomia and heavy
lifting were analyzed using
prespecified thresholds.

Statistical methods 12(a)

Describe all statistical methods,
including those used to control for
confounding.

Methods, Statistical
analysis, lines 243-267

Analyses were performed in SPSS v27.
Continuous variables were compared
using rank-based tests; categorical
variables with chi-square/Fisher’s
exact tests. Unadjusted and
multivariable logistic regression
models with ORs and 95% Cls were
used to identify factors associated with
UL

12(b)

Describe any methods used to examine
subgroups and interactions.

Methods, Statistical
analysis

Subtype analyses were conducted for
SUI, UUI, and MU]J, including
risk-factor distribution and I-QOL
domain scores.

12(c)

Explain how missing data were
addressed.

Methods, Data collection,
Lines 151-153

All records were carefully screened,
and entries containing technical errors
or inappropriate responses were
excluded from the analysis.
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Section Item STROBE Recommendation Reported on Page/Line .
Manuscript/Response
Cases and controls were frequency
matched by age to achieve comparable
12(d) If applicable, explain how matching of Methods, Study Design afsudlztrlAlalztar; Eggtvrieﬁle(tihfoxo the
cases and controls was addressed. and Setting, Lines 126-129 groups. A& ) y
matching procedure and its
distribution was confirmed to be
comparable between groups.
12(e)  Describe any sensitivity analyses. I;/r[ztl};gis’ Statistical No sensitivity analysis was performed
Results
Report numbers of individuals at each A flowchart was added to show
13(a) stage of study, e.g., potentially eligible, Materials and Methods; recruitment and derivation of the final
Participants * examined for eligibility, confirmed Data collection and sample. The final sample included
eligible, included, completing follow-up,  Training, Lines 153-161 2061 women: 687 cases with UI and
and analysed. 1374 matched controls.
Reasons for exclusion/non-inclusion
. . Materials and Methods; should be shown in the flowchart,
13(b) Give reasons for non-participation at llecti d includi hnical
* cach stage Data collection an including technical errors,
: Training, Lines 153-161 inappropriate responses, and exclusion
criteria
13(c) Materials and Methods;
* Consider use of a flow diagram. Data collection and The flowchart is present
Training, Lines 153-161
Give characteristics of study participants Tables 1 and 2 present characfrerlstlc.s of
. 14(a) . . cases and matched controls, including
Descriptive data . and information on exposures and Results, Tables 1 and 2 - - A
otential confounders sociodemographic, obstetric, clinical,
P ’ and lifestyle-related variables.
14(b) Indicate number of participants with Materials ar?d Methods; The flowchart c}e'rrlonstra’fes th'e .
. - - . Data collection and number of participants with missing
missing data for each variable of interest. - .
Training, Lines 153-161 data
. Exposure/risk-factor distributions are
Report numbers in each exposure
" reported for cases and matched
Outcome data 15 category, or summary measures of Results, Tables 1 and 2 -
controls and, where applicable, by UI
exposure.
subtype.
Give unadjusted estimates and, if
applicable, confounder-adjusted . o
Main results 16(a) estimates and their precision. Make clear ~ Results Crude ORs with 95% Cls were
. . proceeded
which confounders were adjusted for
and why they were included.
Category boundaries are reported,
16(b) Repgrt categor}.f boundaries when. Methods; Results tables including BMI ca.tegorles, age groups if
continuous variables were categorized. used, macrosomia > 4000 g, and heavy
lifting > 10 kg.
If relevant, consider translating estimates Not applicable to this case-control
16(c) of relative risk into absolute risk for a Not applicable study; ORs are reported as measures of
meaningful time period. association.
Report other analyses performed, e.g., Results, subtvpe Subtype analyses for SUI, UUI, and
Other analyses 17 analyses of subgroups and interactions, ! Yb MUI and I-QOL domain results are

and sensitivity analyses.

analysis/I-QOL results

reported.
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Discussion
Ul was identified in 687 women
(33.3%). Stress urinary incontinence
(SUI) was the most common subtype (n
= 356; 51.8%), followed by urgency
urinary incontinence (UUI) (n = 191;
27.8%) and mixed urinary incontinence
Key results 18 Summarl.se l.<ey results with reference to Discussion, lines 319-388 (MUI) (n =140; 20.4 /.0). Ul was .
study objectives. independently associated with vaginal
delivery (OR = 1.48), multiple birth
(OR =2.26), macrosomia (OR = 1.83),
and BMI > 25 kg/m? (OR = 2.08). UUI
showed the greatest burden, including
the lowest total I-QOL score [36.4
(23.9-88.6)].
Limitations include
medical-facility-based recruitment and
potential selection bias, age-only
Discuss limitations, taking into account matching with residual confounding
Limitations 19 sources of potential bias or imprecision. Discussion, Limitations by socioeconomic status and parity,
Discuss both direction and magnitude of ~ lines 430452 questionnaire-based data, and possible
any potential bias. inter-assessor variability because
several healthcare professionals
administered /assessed questionnaires
after one-day online training.
Give a cautious overall interpretation of The interpretation focuses on
results considering objectives, associated factors, subtype-specific
Interpretation 20 limitations, multiplicity of analyses, Discussion quality-of-life differences, limitations
results from similar studies, and other of case—control inference, and
relevant evidence. consistency with previous Ul literature.
Generalizability to the general female
population is limited because
s Discuss the generalisability /external Discussion, participants were recru1teFl t.h rough
Generalisability 21 L e - medical settings and specialized
validity of the study results. Limitations /Implications .
Ul-care pathways. Findings are most
applicable to women attending
healthcare institutions in Kazakhstan.
Other information
Give the source of funding and the role
. of funders for the present study and, if . .
Funding 22 applicable, the original study on which Funding statement Not applicable
the article is based.
* Information is presented separately for cases and controls where applicable.
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