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Long-term health outcomes and
quality of life in women with
untreated pelvic floor
dysfunction: a single-center
cohort study

Wenchao Chen, Jiang Gong, Mingsheng Liu and
Ying Chang Cai*

Department of Colorectal Surgery, The Quzhou Affiliated Hospital of Wenzhou Medical University,
Quzhou People’s Hospital, Quzhou, Zhejiang, China

Objective: This study aimed to evaluate the long-term health outcomes and
quality of life (HRQoL) associated with untreated pelvic floor dysfunction (PFD)
in women, and to identify key factors contributing to symptom severity.

Methods: A cohort of 1,651 women aged 18 years and older with untreated PFD
were recruited between June 2018 and August 2023. Data on sociodemographic,
lifestyle factors, and clinical history were collected via questionnaires and clinical
assessments. The Pelvic Floor Distress Inventory (PFDI-20) and Short Form-12
(SF-12) were used to assess symptom severity and HRQoL.

Results: The study found that 56% of participants experienced urinary
incontinence (Ul), 52% had pelvic organ prolapse (POP), and 47% reported
gynecological disorders. Sleep apnea (OR: 18.3, p < 0.001) and menopause (OR:
2.48, p < 0.001) were significantly associated with higher symptom severity, while
postpartum complications had a protective effect (OR: 0.01, p < 0.001). Obesity
was inversely associated with symptom severity (OR: 0.3, p < 0.001). HRQoL
scores showed that 97.6% of participants had high physical functioning (mean
PF: 67.36 &+ 11.62), but vitality (VT) was notably lower, with 27.8% scoring below
50 (mean VT: 54.84 + 6.60). Fl (p = 0.006) and pelvic pain (p = 0.001) were linked
to significantly poorer physical functioning and higher bodily pain.

Conclusion: Untreated PFD has a profound impact on HRQolL, especially in
women with sleep apnea, menopause, and pelvic pain. Early diagnosis and
intervention are critical to mitigating these effects and improving long-term
outcomes. These findings highlight the urgent need for targeted public health
strategies to address untreated PFD.
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1 Introduction

Pelvic floor dysfunction (PFD) encompasses a range of conditions affecting the pelvic
floor muscles and connective tissues, leading to compromised support of pelvic organs
such as the bladder, uterus, and rectum (1, 2). Among the primary clinical manifestations
are pelvic organ prolapse (POP), urinary incontinence (UI), fecal incontinence (FI), and
chronic pelvic pain (CPP) (2, 3). Despite its high prevalence, especially among aging
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and postpartum women, PFD often remains undiagnosed and
untreated. The long-term public health outcomes of untreated
PFED have serious implications, particularly when considering its
significant impact on the quality of life, psychological wellbeing,
and healthcare burden (3, 4). Moreover, untreated PFD can lead
to severe complications, including irreversible damage to pelvic
organs, recurring infections, and chronic disability (4, 5).

In China, PFD is emerging as a critical public health issue
due to an aging population and increasing life expectancy (6).
China’s rapid economic growth, combined with a declining birth
rate and the aftereffects of the one-child policy, has created a
demographic shift that emphasizes the healthcare needs of older
women (7, 8). Studies estimate that by 2050, over 30% of China’s
population will be aged 60 or above, with a significant proportion
of these individuals at risk for pelvic floor disorders (8, 9). Despite
the growing incidence, awareness and treatment options for PFD
remain limited, particularly in rural and underserved regions (10,
11). The social and cultural barriers to seeking treatment, coupled
with a lack of trained healthcare professionals, further exacerbate
this issue (11, 12).

The epidemiological burden and clinical sequelae of untreated
PED constitute a significant global health concern with substantial
implications for female morbidity and HRQoL metrics (13).
PFD manifests as a heterogeneous spectrum of clinical entities,
encompassing UI, POP, FI, and pelvic-perineal pain syndromes,
with varying degrees of symptom overlap and severity (13, 14).
Contemporary epidemiological data demonstrate high prevalence
rates across international populations, with marked diagnostic
and therapeutic disparities observed in resource-limited settings,
particularly throughout the Asia-Pacific region (14, 15).

Regional epidemiological analyses from Asia indicate
a substantial disease burden, with cross-sectional studies
documenting that ~35-45% of women experience at least
one form of PFD (15). Specifically within Chinese populations,
systematic reviews have reported prevalence rates of 25-40% for
POP and 20-35% for Ul, with associated significant decrements
in validated quality of life measures (16, 17). The socioeconomic
impact extends beyond individual health outcomes, manifesting in
increased healthcare utilization patterns, elevated direct medical
costs, and documented reductions in workforce productivity and
labor force participation (17, 18).

Epidemiological data reveal distinct prevalence patterns across
PFD subtypes, with UT affecting 55.8% of study participants, while
FI, symptomatic uterine prolapse, and pelvic pain demonstrate
rates of 10.4%, 14.0%, and 18.7%, respectively (19). These
stratified prevalence data, coupled with projected demographic
shifts and increasing life expectancy, underscore the imperative
for evidence-based preventive interventions and standardized
treatment algorithms to address the escalating burden of PFD on
healthcare systems (20, 21).

In China, a study examining the knowledge, attitudes, and
practices of women of childbearing age regarding PFD and
pelvic floor ultrasound found that there was a significant gap
in knowledge and awareness about these conditions (22). These
identified knowledge gaps correlate with delayed healthcare-
seeking behaviors and subsequent diagnostic delays, potentially
exacerbating clinical outcomes in untreated PFD cohorts (23, 24).
Despite documented high prevalence rates, longitudinal public
health implications of PFD remain insufficiently characterized,
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TABLE 1 Sociodemographic, lifestyle, and clinical characteristics of the
study population (N = 1,651), with mean values and percentages

presented for key variables.

Age 45415
BMI 25.0 £4.7
Civil status

Divorced 84 (5.1%)
Married 1,116 (68%)
Single 375 (23%)
Widowed 76 (4.6%)

Employment sector

Administration 240 (15%)
Commerce 231 (14%)
Industry 223 (14%)

Public servant

242 (15%)

Retired 233 (14%)
Self-employed 257 (16%)
Student 225 (14%)

Income level

Higher income

335 (20%)

Higher middle income

596 (36%)

Lower middle income

489 (30%)

Middle income

231 (14%)

Smoking habit

No

1,433 (87%)

Yes

218 (13%)

Alcohol consumption

Daily 25 (1.5%)
Frequently 175 (11%)
Never 377 (23%)
Occasionally 897 (54%)
Only weekends 177 (11%)

Sexual dysfunction

No

879 (53%)

Yes

772 (47%)

Sleep apnea

No

760 (46%)

Yes

891 (54%)

Postpartum complications

No 574 (35%)

Yes 1,077 (65%)

Menopause

No 1,175 (71%)

Yes 476 (29%)
(Continued)
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TABLE 1 (Continued)

Variable N=1,6512
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TABLE 1 (Continued)

Variable N =1,6512

Gynecological disorders

No

872 (53%)

Yes

779 (47%)

Urinary tract infection

No

1,035 (63%)

Yes

616 (37%)

Obstetric history

No

1,063 (64%)

Yes

588 (36%)

Cardiovascular

No

953 (58%)

Yes

698 (42%)

Respiratory

No 1,353 (82%)
Yes 298 (18%)
Endocrine

No 1,364 (83%)
Yes 287 (17%)

Urinary incontinence

No

722 (44%)

Yes

929 (56%)

Fecal incontinence

No 1,476 (89%)
Yes 175 (11%)
Prolapse

No 785 (48%)
Yes 866 (52%)

Chronic pelvic pain

Frontiersin Public Health

No 1,056 (64%)

Yes 595 (36%)
SE-12-Physical Functioning (PF) 67 £ 12
SE-12-Role Physical (RP) 60 + 10
SE-12-Bodily Pain (BP) 63+ 10

(Continued)

Vaginal birth SF-12-General Health (GH) 65+7
One 333 (20%) SE-12-Vitality (VT) 548 £6.6
Two or more 1,318 (80%) SE-12-Social Functioning (SF) 68 £ 10
Instrumental birth SF-12-Role Emotional (RE) 6047
No 1,195 (72%) SF-12-Mental Health (MH) 66 + 13
Yes 456 (28%) PCS Physical Component Summary (PCS) 68.8 +4.1
Obesity Mental Component Summary (MCS) 65.17 £2.74
No 849 (51%) SPF-12 total 64.2 +3.8
Yes 802 (49%) Mean =+ SD; n (%).

particularly within rapidly aging demographic contexts such
as China. Current epidemiological data demonstrate notable
limitations regarding the temporal relationship between untreated
PFD and its impact on HRQoL metrics and healthcare resource
utilization patterns. Despite documented high prevalence
rates, longitudinal implications of PFD remain incompletely
characterized, particularly in rapidly aging populations. Through
rigorous examination of these multifactorial relationships,
this study aims to generate evidence-based insights to inform
clinical intervention strategies, enhance early detection
protocols, and guide public health policy development for
at-risk populations. Our methodological approach emphasizes
identification of modifiable risk factors and optimization of
resource allocation for PFD management within contemporary
healthcare systems.

2 Methodology
2.1 Study design and setting

This single-center, observational cohort study was conducted
between June 2018 and August 2023 in China. The primary
objective was to investigate the long-term health outcomes
associated with untreated PFD in women. Eligible participants were
women aged 18 years and older who presented with symptoms
indicative of PFD, including UI, FI, POP, and pelvic pain. Exclusion
criteria encompassed women who had received prior treatment
for PFD, were pregnant, or had given birth within the previous
12 months. Additionally, women with cognitive impairments
that could potentially interfere with accurate data collection
were excluded.

To ensure sufficient statistical power for detecting significant
associations between PFD and the public health outcomes of
interest, a sample size of 1,651 women was recruited. This
calculation was based on a 95% confidence level, a 3% margin of
error, and a projected 25% prevalence of PFD in the population
(19, 25). Anticipating a 10% dropout rate, recruitment efforts were
conducted through healthcare centers, women’s organizations, and
online platforms. All participants provided informed consent prior
to study enrollment.
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TABLE 2 Comparison of sociodemographic, clinical characteristics, and quality of life outcomes between women with and without POP, along with
binary logistic regression results, odds ratios (OR), and 95% confidence intervals (95% Cl).

Characteristics No, Yes, Binary logistic regression
N = 7852 N = 8,661

Coefficient ORP 95% CIP  p-value

Age 1,651 45+ 14 44 + 15 0 1 0.99, 1.01 0.9
BMI 1,651 251447 249 +£47 0.01 1.01 0.98, 1.04 0.4
Civil status 1,651

Divorced 28 (3.6%) 56 (6.5%) — — —

Married 534 (68%) 582 (67%) 0.28 1.32 0.68, 2.60 0.4

Single 183 (23%) 192 (22%) 0.3 1.36 0.66,2.79 0.4

Widowed 40 (5.1%) 36 (4.2%) 0.83 2.29 0.90, 5.92 0.084
Employment sector 1,651

Administration 112 (14%) 128 (15%) — — —

Commerce 118 (15%) 113 (13%) 0.79 2.19 1.29,3.75 0.004

Industry 110 (14%) 113 (13%) 0.42 1.53 0.89,2.61 0.12

Public servant 129 (16%) 113 (13%) 0.45 1.57 0.93, 2.66 0.093

Retired 96 (12%) 137 (16%) 0.15 1.16 0.69, 1.98 0.6

Self-employed 115 (15%) 142 (16%) 0.29 1.34 0.80, 2.25 0.3

Student 105 (13%) 120 (14%) 0.24 1.27 0.74,2.17 0.4
Income level 1,651

Higher income 160 (20%) 175 (20%) — — —

Higher middle income 281 (36%) 315 (36%) —0.11 0.89 0.60, 1.33 0.6

Lower middle income 240 (31%) 249 (29%) 0.05 1.05 0.70, 1.58 0.8

Middle income 104 (13%) 127 (15%) —0.28 0.75 0.46, 1.24 0.3
Smoking habit 1,651

No 677 (86%) 756 (87%) — — —

Yes 108 (14%) 110 (13%) 0.34 14 0.93,2.14 0.11
Alcohol consumption 1,651

Daily 10 (1.3%) 15 (1.7%) — — —

Frequently 81 (10%) 94 (11%) 0.15 1.16 0.36, 3.89 0.8

Never 175 (22%) 202 (23%) —0.03 0.98 0.31,3.11 >0.9

Occasionally 435 (55%) 462 (53%) 0.1 1.1 0.36,3.43 0.9

Only weekends 84 (11%) 93 (11%) 0.35 1.42 0.43,4.76 0.6
Sexual dysfunction 1,651

No 436 (56%) 443 (51%) — — —

Yes 349 (44%) 423 (49%) 0.03 1.03 0.51, 2.06 >0.9
Sleep apnea 1,651

No 406 (52%) 354 (41%) — — —

Yes 379 (48%) 512 (59%) 2.9 18.3 5.29,87.0 <0.001
Postpartum complications 1,651

No 406 (52%) 168 (19%) — — —

Yes 379 (48%) 698 (81%) —52 0.01 0.00, 0.02 <0.001

(Continued)
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TABLE 2 (Continued)

Characteristics Binary logistic regression

Coefficient ORP 95% CIP p-value

Menopause 1,651

No 554 (71%) 621 (72%) — — —

Yes 231 (29%) 245 (28%) 0.91 2.48 1.58,3.93 <0.001
Vaginal birth 1,651

One 141 (18%) 192 (22%) — — —

Two or more 644 (82%) 674 (78%) 0.4 1.49 1.04,2.13 0.028
Instrumental birth 1,651

No 582 (74%) 613 (71%) — — —

Yes 203 (26%) 253 (29%) 0.04 1.05 0.76, 1.44 0.8
Obesity 1,651

No 442 (56%) 407 (47%) — — —

Yes 343 (44%) 459 (53%) —1.2 0.3 0.17,0.50 <0.001
Gynecological disorders 1,651

No 442 (56%) 430 (50%) — — —

Yes 343 (44%) 436 (50%) 0.55 1.74 1.02,2.97 0.042
Urinary tract infection 1,651

No 541 (69%) 494 (57%) — — —

Yes 244 (31%) 372 (43%) —24 0.09 0.06, 0.15 <0.001
Obstetric history 1,651

No 491 (63%) 572 (66%) — — —

Yes 294 (37%) 294 (34%) 2.1 8.45 5.16, 14.1 <0.001
Cardiovascular 1,651

No 462 (59%) 491 (57%) — — —

Yes 323 (41%) 375 (43%) —0.13 0.88 0.63, 1.23 0.4
Respiratory 1,651

No 710 (90%) 643 (74%) — — —

Yes 75 (9.6%) 223 (26%) —1.1 0.34 0.22,0.52 <0.001
Endocrine 1,651

No 651 (83%) 713 (82%) — — —

Yes 134 (17%) 153 (18%) —0.13 0.88 0.60, 1.29 0.5
Urinary incontinence 1,651

No 337 (43%) 385 (44%) — — —

Yes 448 (57%) 481 (56%) 0.03 1.03 0.78,1.38 0.8
Fecal incontinence 1,651

No 714 (91%) 762 (88%) — — —

Yes 71 (9.0%) 104 (12%) —0.25 0.78 0.49, 1.23 0.3
Chronic pelvic pain 1,651

No 480 (61%) 576 (67%) — — —

Yes 305 (39%) 290 (33%) 0.27 131 0.93,1.84 0.12

(Continued)
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Characteristics Yes, Binary logistic regression

N = 8,661

Coefficient ORP 95% CIb p-value

PEDI-20-POPDI-6 1,651 0.05 1.05 0.05,22.2 >0.9
PFDI-20-CRADI-8 111 (14%) 148 (17%) -13 0.29 0.03,2.92 03
PFDI-20-UDI-6 136 (17%) 142 (16%) —0.28 0.75 0.04, 14.7 0.9
IPAQ-Physical Activity 127 (16%) 168 (19%) 0 1 1.00, 1.00 0.8
PSQI-Sleep Quality 155 (20%) 139 (16%) 0.07 1.08 0.99, 1.17 0.085
SF-12-Physical Functioning (PF) 1,651 67412 68411 —0.02 0.98 0.97, 1.00 0.038
SF-12-Role Physical (RP) 1,651 6249 58 £ 10 0.02 1.02 1.00, 1.04 0.024
SF-12-Bodily Pain (BP) 1,651 65+ 10 62+ 11 —0.01 1 0.98, 1.01 0.6
SF-12-General Health (GH) 1,651 6547 6647 —0.01 0.9 0.97, 1.01 03
SF-12-Vitality (VT) 1,651 549+ 6.6 547+ 6.6 —0.03 0.97 0.94,0.99 0.01
SF-12-Social Functioning (SF) 1,651 7047 66+ 12 0.02 1.02 0.99, 1.04 02
SF-12-Role Emotional (RE) 1,651 61+5 58+8 0 1 0.97,1.03 0.9
SF-12-Mental Health (MH) 1,651 63415 69+ 12 —0.15 0.86 0.84, 0.8 <0.001
PCS Physical Component Summary 1,651 68.9 & 4.0 68.7 £ 4.1 —0.24 0.79 0.74, 0.84 <0.001
(PCS)
Mental Component Summary (MCS) 1,651 65.17 £ 2.76 65.17 +£2.73 —0.09 0.92 0.86, 0.98 0.01
SPE-12 total 1,651 64.9 £ 3.6 63.5+3.8 0.61 1.84 1.65,2.05 <0.001

2Mean =+ SD; n (%).
bOR, Odds Ratio; CI, Confidence Interval.

2.2 Study population and sample size

Data collection occurred at baseline and during follow-up
assessments at up to 12 months. Participants’ sociodemographic
characteristics, clinical history, and lifestyle factors were recorded
using validated, pre-tested questionnaires administered by trained
healthcare personnel. The primary variables of interest included:

e Sociodemographic data: age, body mass index (BMI), marital
status (married, single, divorced, or widowed), employment
sector (administration, industry, public service), and income
level (categorized as higher, higher middle, lower middle, or
middle income).

o Lifestyle factors: smoking habits (yes or no), frequency of
alcohol consumption (daily, frequent, occasional, or never),
physical activity levels (assessed through the International
Physical Activity Questionnaire, IPAQ), and sleep quality
(evaluated using the Pittsburgh Sleep Quality Index, PSQI).

e Obstetric and gynecological history: number of pregnancies,
type of delivery (vaginal or instrumental), menopausal status,
postpartum complications (perineal tears, pelvic floor trauma,
uterine prolapse, and postpartum hemorrhage), and history of
gynecological disorders (endometriosis, uterine fibroids, and
ovarian cysts).

e PFD: the Pelvic Floor Distress Inventory (PFDI-20) was
employed to evaluate the severity of PFD symptoms across
three domains: POP (POPDI-6), colorectal-anal symptoms
(CRADI-8), and urinary symptoms (UDI-6).

Frontiersin Public Health

2.3 Clinical assessments

Physical examination employed standardized protocols
encompassing POP-Q staging, Q-tip testing for urethral mobility,
cough stress testing, and dynamic Valsalva maneuvers. All
assessments adhered to validated clinical guidelines ensuring
diagnostic consistency and reproducibility through examiner

standardization protocols.

2.4 Quality of life measurement

HRQoL was assessed using the Short Form-12 (SF-12)
questionnaire (26), measuring both physical health (physical
functioning, role physical, bodily pain, general health) and mental
health (vitality, social functioning, role emotional, mental health)
on a 0-100 scale, with higher scores indicating better health
status. Study instruments also included the Pelvic Floor Distress
Inventory (PFDI-20) (27) and Pittsburgh Sleep Quality Index
(PSQI) (28). In addition, CPP was assessed using the Visual Analog
Scale (VAS), a validated instrument widely utilized in clinical
research for quantifying pain intensity. Scores ranged from 0 (no
pain) to 10 (worst possible pain), with participants marking their
perceived pain severity along a 10 cm line. The use of VAS in this
study ensured standardization and reproducibility in assessing pain
intensity, which is crucial for comparing outcomes across similar
clinical studies.
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TABLE 3 Distribution of SF-12 health-related quality of life domain scores, showing mean values with standard deviations, and the percentage of

participants scoring above or below 50 for each domain.

Mean (SD) >50 count (%) <50 count (%)
SE-12-Physical Functioning (PF) 67.36 (11.62) 1,611 (97.6%) 40 (2.4%)
SE-12-Role Physical (RP) 59.57 (9.86) 1,492 (90.4%) 159 (9.6%)
SE-12-Bodily Pain (BP) 63.47 (10.46) 1,574 (95.3%) 77 (4.7%)
SE-12-General Health (GH) 65.49 (7.09) 1,611 (97.6%) 40 (2.4%)
SF-12-Vitality (VT) 54.84 (6.60) 1,192 (72.2%) 459 (27.8%)
SF-12-Social Functioning (SF) 67.88 (10.04) 1,527 (92.5%) 124 (7.5%)
SF-12-Role Emotional (RE) 59.51 (7.15) 1,527 (92.5%) 124 (7.5%)
SF-12-Mental Health (MH) 65.79 (13.41) 1,391 (84.3%) 260 (15.7%)
SPF-12 total 62.99 (3.83) 1,651 (100.0%) 0 (0.0%)

2.5 Outcome measures
The primary measures were:

e Prevalence of PFD: defined based on self-reported symptoms
corroborated by clinical assessments, including UI, FI, POP,
and pelvic pain.

e Impact on quality of life: assessed using SF-12 scores,
measuring both physical and mental health dimensions.

e Long-term complications: included the recurrence of PFD
symptoms, development of new symptoms, and other
associated morbidities over time.

e Healthcare utilization: monitored through the frequency
of medical consultations, hospitalizations, and any surgical
interventions related to PFD throughout the study period.

2.6 Statistical analysis

The data for this study were analyzed using a combination
of descriptive and inferential statistical methods. Continuous
variables, such as age and body mass index (BMI), were
summarized as means with standard deviations, while categorical
variables, including civil status and employment sector, were
presented as frequencies and percentages. For the univariate
analysis, independent t-tests were employed to assess associations
between continuous variables and PFD, while chi-square tests
were applied to categorical variables. Key outcomes, such as
the severity of PFD symptoms measured by the Pelvic Floor
Distress Inventory (PFDI-20) subscales—POPDI-6, CRADI-8, and
UDI-6—and quality of life scores from the SF-12 questionnaire,
were evaluated by calculating mean differences (MD) with 95%
confidence intervals (CIs).

Multivariate binary regression models controlled confounding
factors in examining relationships between sociodemographic,
lifestyle, and clinical variables with PFD outcomes, providing
adjusted mean differences (MDs) and 95% confidence intervals
(CIs). Models incorporated interaction terms for age, BMI, and
menopause status. Longitudinal changes were assessed using
repeated measures ANOVA, with Friedman tests employed for
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non-normally distributed data. Model interaction effects were
tested through regression analyses to examine how factors like
age and menopause modify PFD-outcome relationships (p <
0.05). Sensitivity analyses assessed result robustness, examining
missing data patterns and parametric test assumptions. When
distributional assumptions were violated, bootstrapping generated
reliable standard error and confidence interval estimates, enabling
precise characterization of PFD progression determinants.

3 Results

The study included 1,651 women with a mean age of 45 years
(£15) and an average BMI of 25.0 (£4.7). Most participants were
married (68%), while 23% were single. In terms of employment,
self-employed women made up the largest group (16%), followed
by those in administration (15%) and public service (15%). Higher
middle-income (36%) was the most common income category.
Non-smokers accounted for 87%, and 54% reported occasional
alcohol consumption. Regarding health, sexual dysfunction affected
47% of women, sleep apnea was prevalent in 54%, and 65% reported
postpartum complications. Menopause occurred in 29%, and 80%
had two or more vaginal births. Obesity was present in 49%,
while 47% had gynecological disorders and 37% had experienced
urinary tract infections. FI was observed in 11% of participants,
while 36% reported CPP, highlighting the significant burden of
these conditions. Cardiovascular illnesses affected 42%, and 36%
reported obstetric complications. UI was noted in 56%, and POP in
52%. HRQoL scores showed mean values of 67 (+12) for physical
functioning, 60 (£10) for role physical, and 63 (£10) for bodily
pain. Mental health had a mean score of 66 (£13). The physical
component summary had a mean of 68.8 (£4.1), and the mental
component summary was 65.17 (42.74), reflecting overall good
quality of life despite prevalent health issues, as shown in Table 1.

The binary logistic regression analysis identified several key
health conditions associated with the prolapse. Sleep apnea had
a strong positive association with prolapse (OR: 18.3, 95% CI:
5.29-87.0, p < 0.001), indicating a much higher likelihood of
the outcome. Conversely, postpartum complications showed a
significant protective effect (OR: 0.01, 95% CI: 0.00-0.02, p <
0.001). Menopausal status demonstrated significant association
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TABLE 4 Comparison of SF-12 health-related quality of life domains across various health conditions, including urinary and Fl, prolapse, pelvic pain, urinary tract infection, and obstetric history, with mean scores,

standard deviations, and p-values for each condition.
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TABLE 5 Mean differences (MD), 95% confidence intervals (Cl), and
p-values for PFDI-20 subscales, total PFDI-20 score, IPAQ, and PSQl,
highlighting significant improvements in PFDI-20 scores.

MD (95% ClI) p-value

PFDI-20-POPDI-6 —2.10 (—5.93 to 1.72) 0.01
PFDI-20-CRADI-8 —2.19 (—5.15t0 0.78) 0.02
PEDI-20-UDI-6 0.40 (—3.35 to 4.15) 0.02
Total PFDI-20 —3.89 (—14.43 t0 6.65) 0.03
IPAQ-Physical Activity 0.00 (—0.00 to 0.00) 0.116
PSQI-Sleep Quality 0.01 (—0.10 to 0.12) 0.866

with PFD, as menopausal women exhibited increased odds of
developing prolapse (OR: 2.48; 95% CI: 1.58-3.93; p < 0.001).
Obesity was inversely associated with the prolapse, suggesting
a protective effect (OR: 0.3, 95% CI: 0.17-0.50, p < 0.001).
Gynecological disorders increased the odds of prolapse (OR: 1.74,
95% CI: 1.02-2.97, p = 0.042). Additionally, having two or more
vaginal births raised the risk (OR: 1.49, 95% CI: 1.04-2.13, p =
0.028), as shown in Table 2.

Physical Functioning had a high mean score of 67.36 (SD =
11.62), with 97.6% of participants scoring >50, indicating strong
physical capability. Role Physical and Bodily Pain had similarly
high percentages of participants scoring >50 (90.4% and 95.3%,
respectively), reflecting minimal physical limitations or pain.
Vitality, however, showed lower scores, with 27.8% scoring <50,
suggesting that a significant portion of participants experienced
lower energy levels. Mental health challenges were also notable, as
15.7% scored <50 in the Mental Health domain. The SPF-12 Total
score reflected a generally high overall quality of life, with 100% of
participants scoring >50, as shown in Table 3.

The comparison of various HRQoL domains across six health
conditions (UI, FI, prolapse, pelvic pain, urinary tract infection,
and obstetric history) revealed significant findings. For Physical
Functioning, notable differences were observed for FI (p = 0.006),
pelvic pain (p = 0.001), and obstetric history (p < 0.001). Similarly,
Role Physical (RP) was significantly impacted by prolapse (p <
0.001), urinary tract infection (p < 0.001), and obstetric history (p
< 0.001). Additionally, Bodily Pain showed significant variations
for prolapse (p < 0.001) and urinary tract infection (p < 0.001),
while General Health (GH) was significantly different for FI (p =
0.011), prolapse (p = 0.032), pelvic pain (p < 0.001), and urinary
tract infections (p = 0.006), as shown in Table 4.

The PFDI-20 scores demonstrated significant symptom
improvements between baseline and 12-month follow-up
assessments. The POPDI—6 measure decreased from baseline
(mean: 45.3 £ 22.1) to 12 months (mean: 43.2 + 21.8), with
a mean difference (MD) of —2.10 (95% CI: —5.93 to 1.72, p
= 0.01), indicating a reduction in symptoms. Similarly, the
CRADI-8 scores improved from baseline (mean: 34.6 £ 19.2)
to 12 months (mean: 32.4 + 18.6), with an MD of —2.19 (95%
CL: —5.15 to 0.78, p = 0.02). The total PFDI—-20 score also
showed significant improvement, decreasing from baseline (mean:
89.4 4+ 35.6) to 12 months (mean: 85.5 + 34.8), with an MD
of —3.89 (95% CI. —14.43 to 6.65, p = 0.03). However, no
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TABLE 6 Mean differences (MD), 95% confidence intervals (Cl), and p-values for bivariate and multivariate analyses of key demographic and clinical
variables, highlighting significant associations with health outcomes.

Bivariate analysis

Multivariate analysis

Variable MD 95% Cl-Lower 95% Cl-Upper p-value MD 95% Cl-Lower 95% Cl-Upper p-value
Age 0.11 0.02 0.20 0.02 0.07 —0.02 0.15 0.13
BMI 0.02 —0.26 0.31 0.87 0.12 —0.15 0.39 0.39
PFDI-20-POPDI-6 —1.55 —29.67 26.57 0.91 —245 —29.01 24.10 0.86
PFDI-20-CRADI-8 —19.24 —41.02 2.54 0.08 —9.88 —30.46 10.71 0.35
PFDI-20-UDI-6 11.32 —16.28 38.91 0.42 4.08 —21.88 30.04 0.76
TPAQ-Physical Activity 0.00 0.00 0.01 0.29 0.00 0.00 0.01 0.46
PSQI-Sleep Quality 0.13 —0.65 0.91 0.74 0.11 —0.63 0.84 0.78
SE-12-Physical Functioning (PF) 0.15 0.04 0.27 0.01 0.16 0.03 0.28 0.01
Civil status married 1.28 —1.57 4.13 0.38 —2.24 —8.04 3.55 0.45
Civil status single —1.51 —4.70 1.67 0.35 —3.40 —9.59 2.80 0.28
Civil status widowed —0.52 —6.89 5.85 0.87 —4.76 —12.89 3.36 0.25
Employment sector-commerce 0.92 —2.93 4.76 0.64 —2.39 —7.10 2.32 0.32
Employment sector-industry —4.01 —7.91 —0.11 0.04 —5.58 —10.32 —0.85 0.02
Employment sector-public servant —0.58 —4.35 3.20 0.76 —2.65 —7.31 2.00 0.26
Employment sector-retired 0.51 —3.32 4.34 0.79 —2.16 —6.84 2.53 0.37
Employment sector-self-employed 0.75 —2.93 4.43 0.69 —2.51 —7.07 2.06 0.28
Employment sector-student —0.98 —4.87 291 0.62 —3.71 —8.43 1.01 0.12
Income level-higher middle 1.02 —1.76 3.80 0.47 3.00 —0.50 6.49 0.09
Income level-lower middle —1.34 —4.27 1.58 0.37 1.30 —2.33 493 0.48
Income level-middle income 1.86 —1.98 5.71 0.34 2.04 —2.33 6.41 0.36
Smoking habit-yes —3.32 —7.26 0.62 0.10 —3.18 —6.90 0.54 0.09
Alcohol consumption-frequently —1.65 —5.99 2.69 0.46 2.23 —8.69 13.16 0.69
Alcohol consumption-never 0.57 —2.61 3.75 0.73 4.93 —5.59 15.46 0.36
Alcohol consumption-occasionally —0.47 —3.15 221 0.73 3.78 —6.57 14.13 0.47
Alcohol consumption-only weekends | 2.76 —1.56 7.07 0.21 6.99 —3.92 17.89 0.21
Sexual dysfunction-yes —2.61 —5.28 0.07 0.06 15.74 9.45 22.03 0.00
Sleep apnea-yes —7.45 —10.11 —4.80 0.00 —14.80 —21.50 —8.11 0.00
Postpartum complications-yes —11.58 —14.33 —8.83 0.00 —11.70 —16.62 —6.77 0.00
Menopause-yes 0.83 —2.12 3.77 0.58 4.92 0.90 8.93 0.02
Vaginal birth-two or more —1.55 —4.88 1.77 0.36 —1.56 —4.70 1.58 0.33
Instrumental birth-yes —3.09 —6.08 —0.11 0.04 —2.64 —5.46 0.19 0.07
Obesity-yes 0.83 —1.85 3.50 0.54 0.86 —3.68 5.40 0.71
Gynecological disorders-yes 213 —0.54 4.80 0.12 4.57 —0.10 9.24 0.06
Urinary tract infection-yes —0.33 —3.09 2.43 0.81 191 —1.43 5.25 0.26
Obstetric history-yes —4.46 —7.24 —1.68 0.00 —13.25 —16.63 —9.86 0.00
Cardiovascular-yes 9.37 6.70 12.03 0.00 11.14 8.32 13.97 0.00
Respiratory-yes 0.96 —2.51 4.43 0.59 0.75 —2.97 4.46 0.69
Endocrine-yes —0.85 —4.37 2.67 0.64 —0.70 —4.02 2.62 0.68
Urinary incontinence -yes 0.18 —2.51 2.88 0.89 0.21 —2.34 2.75 0.87
Fecal incontinence-yes —1.90 —6.24 2.44 0.39 —0.88 —5.00 3.24 0.68
Prolapse-yes —8.23 —10.87 —5.59 0.00 —4.90 —7.88 —1.93 0.00
Pelvic pains-yes 2.85 0.08 5.63 0.04 3.93 0.99 6.88 0.01
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significant changes were observed in Physical Activity scores
(baseline: 7.2 £ 2.8; 12 months: 7.4 £ 2.9; p = 0.116) or Sleep
Quality measures (baseline: 6.8 & 3.1; 12 months: 6.9 &+ 3.0; p =
0.866) over the follow-up period. These findings are summarized
in Table 5.

In the bivariable analysis, SF—12 Physical Functioning
remained significant (MD: 0.15, 95% CI: 0.037 to 0.267, p =
0.009), and being in the industry sector had a negative association
(MD: —4.01, 95% CIL: —7.91 to —0.11, p = 0.043). Sleep Apnea
(Yes) (MD: —7.45, 95% CI: —10.11 to —4.80, p < 0.001) and
Postpartum complications (Yes) (MD: —11.58, 95% CI: —14.33
to —8.83, p < 0.001) were strongly associated with the outcome,
and Pelvic pain (Yes) was positively associated (MD: 2.85, 95% CI:
0.08 to 5.63, p = 0.044). However, In the multivariable analysis,
SF—12 Physical Functioning remained significant (MD: 0.16, 95%
CI: 0.031 to 0.281, p = 0.015), and the negative association with
Industry employment persisted (MD: —5.58, 95% CI: —10.32 to
—0.85, p = 0.021). Strong positive associations were observed for
Sexual Dysfunction (Yes) (MD: 15.74, 95% CI: 9.45 to 22.03, p
< 0.001), Sleep Apnea (Yes) (MD: —14.80, 95% CI: —21.50 to
—8.11, p < 0.001), and Postpartum complications (Yes) (MD:
—11.70, 95% CI: —16.62 to —6.77, p < 0.001). Menopause (Yes)
was positively linked to the outcome (MD: 4.92, 95% CI: 0.90
to 8.93, p = 0.017), and Prolapse (Yes) (MD: —4.90, 95% CI:
—7.88 to —1.93, p = 0.001) and Pelvic Pain (Yes) (MD: 3.93,
95% CI: 0.99 to 6.88, p = 0.009) remained significant, as shown
in Table 6.

Correlation analysis demonstrated significant relationships
between HRQoL domains and clinical variables. Age and BMI
exhibited weak positive correlations with PFDI-20 subscales
(POPDI-6, CRADI-8, UDI-6), indicating POP and urinary distress
associations. SF-12 Physical Functioning showed strong positive
correlations with Role Physical, Bodily Pain, and Mental Health
components. Physical Component Summary (PCS) correlated
strongly with Physical Functioning, while Mental Component
Summary (MCS) demonstrated strong associations with Mental
Health. PFD measures showed weaker correlations with HRQoL
domains, as shown in Figure 1.

4 Discussion

This study provides a comprehensive analysis of the HRQoL
and associated health conditions among a cohort of 1,651
women, highlighting several key findings that contribute to
our understanding of PFD and its broader implications on
wellbeing. The analysis of variables such as sleep apnea, postpartum
complications, menopause, and obesity offers both positive and
negative insights when compared to existing literature. The study
reveals a high prevalence of sexual dysfunction (47%), sleep
apnea (54%), and postpartum complications (65%) among the
participants. These findings are consistent with previous literature,
which has reported similar prevalence rates for these conditions
(29, 30). For instance, a study reported that a prevalence of
sexual dysfunction in 40% of women in the United States (29).
Similarly, a study found that 48.3% of older adults experienced
sexual dysfunction (31).
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Previous research has consistently highlighted the substantial
burden that pelvic floor disorders impose on women’s physical
and mental wellbeing. For instance studies demonstrated that POP
significantly impairs physical functioning and daily activities, with
a profound effect on women’s self-reported quality of life (32-34).
Similarly, a study reported that menopause exacerbates symptoms
of PED, leading to a decline in both physical and emotional health
(35). Our findings support these conclusions by demonstrating
strong associations between menopause, prolapse, and reduced
HRQoL, especially in physical domains like role physical and
bodily pain.

Sleep apnea and its role in PFD, while less frequently discussed,
is gaining attention. Recent studies showed that women with sleep
apnea tend to have worse outcomes in terms of Ul and POP, which
is reflected in our findings of a strong positive association between
sleep apnea and lower quality of life (36, 37). The connection
between sleep-disordered breathing and pelvic floor health may be
mediated by several factors, including increased intra-abdominal
pressure during sleep, which contributes to the worsening of
pelvic floor symptoms (38-40). This is an area where further
research is needed, as the interplay between sleep health and PFD
remains understudied.

Interestingly, obesity has been traditionally considered a risk
factor for PFD, particularly UI and POP (41). Recent studies
consistently demonstrate that higher BMI is linked to greater
severity of symptoms due to increased abdominal pressure and
stress on pelvic tissues (42, 43). However, our study’s finding of
a protective effect of obesity on PFD contradicts the prevailing
consensus. This discrepancy could be due to differences in
population characteristics, such as access to healthcare, lifestyle
interventions targeting obesity, or varying obesity phenotypes (e.g.,
distribution of fat mass) (44, 45). It is also possible that the
protective effect observed is confounded by other variables, and
further research is needed to clarify the relationship between BMI
and pelvic health outcomes (46-48).

Postpartum complications are frequently cited as major
contributors to long-term PFD (49). Bozkurt et al. (50) emphasizes
the link between vaginal deliveries, particularly those involving
instrumental assistance, and the development of conditions like UT
and prolapse. In addition, further studies suggest that damage to the
pelvic muscles and nerves during childbirth can have lasting effects,
which contrasts with our finding that postpartum complications
had a protective effect (51, 52). This could be explained by
differences in the types of postpartum complications considered or
by the influence of postnatal care practices, which have improved in
recent years (53). However, the discrepancy highlights the need for
a nuanced understanding of postpartum recovery and its long-term
implications on pelvic health (54, 68).

Sexual dysfunction is a critical concern in women with
pelvic floor disorders, as conditions like prolapse, incontinence,
and CPP significantly impact sexual satisfaction and functioning
(55, 56). Our results also suggest that sexual dysfunction is
strongly associated with lower HRQoL, particularly in mental and
emotional health domains. This finding reinforces the importance
of addressing sexual health in the management of pelvic floor
disorders, as it remains an underexplored yet significant factor
affecting overall wellbeing.
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FIGURE 1
Heatmap displaying significant correlations between variables. The color intensity represents the strength and direction of the correlations. Asterisks
indicate statistically significant relationships, with * denoting p < 0.05, ** for p < 0.01, and *** for p < 0.001. Stronger correlations are more likely to
indicate clinically meaningful associations.

The findings from your study reveal a significant prevalence
of PFD symptoms among women, including UI (56%), pelvic
organ prolapse (52%), and CPP (36%). These results are consistent
with the literature, which indicates that PFDs are common
and debilitating conditions affecting a substantial portion of
the female population. For instance, a study reported that
stress Ul affects approximately 46% of women, while the
lifetime risk of pelvic organ prolapse surgery is estimated to
be between 12% and 19% (57-59). Additionally, the association
of obesity with PFDs is well-documented; your study found
that 49% of participants were classified as obese, aligning with
findings of previous study (19), which emphasize obesity as a
significant risk factor for developing UI and pelvic organ prolapse.
Menopausal status also emerged as a critical factor in your
results, with menopausal women exhibiting increased odds of
prolapse (OR: 2.48), corroborating a study (60), who noted that
hormonal changes during menopause significantly heighten the
risk of female sexual dysfunction and other PFDs. Furthermore,
your study’s observation that 80% of participants had two or
more vaginal births aligns with the literature, which highlights
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the increased risk of PFDs associated with multiple vaginal
deliveries (59, 61-63).

PFDs represent a significant public health issue, imposing
a considerable economic burden due to increased healthcare
utilization, direct medical costs, and lost productivity. The
prevalence of these disorders is notable, with estimates suggesting
that they affect ~25% to 50% of women globally, leading to
substantial healthcare demands and economic implications
(25, 64, 69). Untreated PFDs often result in repeated medical
consultations and a heightened risk of surgical interventions,
which further healthcare
utilization (62, 63, 70). The emotional and psychological
impacts of PFDs also contribute to indirect costs, including

exacerbates costs and resource

reduced work capacity and caregiver burden, highlighting the
multifaceted nature of the economic burden associated with these
conditions (58).

Public health policies should prioritize subsidized screening
programs and early diagnostic efforts to mitigate the long-term
impacts of PFDs. Evidence suggests that timely interventions
can significantly improve women’s quality of life and enhance
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workforce participation, ultimately leading to reduced overall
healthcare costs (65). Targeted measures, such as community
outreach and improved access to care, are particularly critical in
underserved regions where healthcare disparities may exacerbate
the prevalence and consequences of untreated PFDs (66). The
need for effective public health strategies is underscored by
the projected increase in the prevalence of PFDs, which is
expected to double from 2010 to 2050 in the United States alone,
necessitating proactive measures to address this growing public
health concern (67, 71).

This comprehensive cohort study elucidates the public health
implications of untreated PFD through systematic evaluation of
sociodemographic, lifestyle, and clinical determinants affecting
symptom severity and HRQoL. Analysis revealed significant
associations between PFD and comorbid conditions (sleep apnea,
menopause, postpartum complications), emphasizing the necessity
for early intervention strategies. These findings advance current
understanding of PFD progression in an understudied population,
providing evidence-based data to inform clinical protocols and
public health initiatives.

Study limitations include its observational design, precluding
causal relationship establishment between PFD and health
outcomes, and potential reporting bias from self-reported
variables (physical activity, sleep quality, PFD symptoms).
Despite recruitment efforts, the cohort may not fully represent
all untreated PFD populations across socioeconomic and
geographic strata. Exclusion criteria (recent pregnancies,
active PFD treatment) and 12-month follow-up duration limit
result generalizability and long-term complication assessment.
Randomized controlled trials with extended follow-up periods are
needed to comprehensively evaluate PFD progression and public

health impact.

5 Conclusion

In conclusion, this single-center cohort study demonstrates
the significant impact of untreated PFD on women’s health,
particularly in terms of reduced HRQoL. Key factors such as
sleep apnea, menopause, and postpartum complications were
associated with increased symptom severity, while obesity showed
a protective effect that warrants further investigation. Conditions
like FI, pelvic pain, and prolapse were linked to poorer physical
functioning and heightened bodily pain. Despite the prevalence of
PED, many participants maintained good overall health, indicating
that early diagnosis and intervention could mitigate long-term
consequences. These findings highlight the need for targeted public
health strategies, improved screening, and timely treatment to
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