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Background: Overactive bladder (OAB) symptoms are common in women with pelvic organ prolapse (POP), but the explanation is 
unclear. It is also uncertain whether OAB symptoms improve or persist after POP reduction. This study aimed to determine the 
prevalence and risk factors for OAB symptoms in women with POP, and to compare the improvement of OAB symptoms among 
women in three treatment groups: pelvic floor exercise, pessary, and surgery.
Methods: This retrospective cohort study included patients who visited our urogynecology clinic from January 2016 to 
December 2020. The Pelvic Floor Bother Questionnaire was used to evaluate selected pelvic floor symptoms (OAB and POP). 
Demographic characteristics and clinical findings, including Pelvic Organ Prolapse Quantification System and number of prolapsed 
compartments, were analyzed. Univariate and multivariate analyses were conducted to identify risk factors for OAB symptoms in 
women with POP. Subgroup analyses were performed in 533 patients to evaluate the improvement of OAB symptoms following POP 
treatment.
Results: A total of 754 patients were analyzed. The incidence of OAB symptoms was 70% (533/754) and two-thirds (65%) reported 
moderate to severe bother. The lowest points of the anterior wall (OR 0.60; 95% CI 0.41–0.87; p = 0.01), longer perineal body (OR 
0.78; 95% CI 0.21–0.76; p = 0.02), and previous vaginal delivery (OR 2.10; 95% CI 1.14–3.89; p = 0.02) were identified as significant 
risk factors. In the subgroup analyses, improvement in OAB symptoms was observed in 36.6% (195/533) of women who underwent 
POP treatment. Compared with pelvic floor exercise, pessary (OR 1.40; 95% CI 0.94–2.07; p = 0.10) and surgery (OR 1.30; 95% CI 
0.80–2.12; p = 0.28) had higher odd ratios but the effects were not significant.
Conclusion: The prevalence of OAB symptoms in women with POP was high at 70%. Improvement in OAB symptoms was observed 
in one-third of women who underwent POP treatment. However, there were no significant differences between the treatment methods.
Keywords: pelvic organ prolapse, overactive bladder, pelvic floor bother questionnaire, prevalence, risk factors, pessary, surgery

Introduction
The female pelvic floor can be divided into three compartments: anterior, apical, and posterior.1 Pelvic floor disorders 
include pelvic organ prolapse (POP), urinary incontinence, voiding dysfunction, anal incontinence, defecatory dysfunc
tion, pelvic pain syndrome, and sexual dysfunction.2 These conditions are usually related to one another and share 
common risk factors, such as aging, pregnancy, vaginal delivery, and heavy lifting.3 POP, referring to descent of the 
vaginal wall, uterus, or post-hysterectomy vaginal vault,4 is an extremely prevalent problem that occurs in approximately 
50% of parous women.5 Overactive bladder (OAB) is a condition characterized by urinary urgency, typically with urinary 
frequency and nocturia, with or without urgency urinary incontinence (UUI).6 According to the Epidemiology Urinary 
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Incontinence and Comorbidities (EPIC) study, OAB affects 13% of women regardless of age.7 However, the pathophy
siology of OAB is not fully understood.

POP and OAB symptoms often coexist. In a recent population-based study, 82% of women with POP reported at least 
one OAB symptom of any degree and 40% had at least one bothersome OAB symptom.8 However, evidence for 
correlations between specific anatomical defects and symptom severity is conflicting. Among many theories related to 
OAB, one theory that can explain the correlation of OAB symptoms with POP is the Integral Theory proposed by Petros 
and Ulstem.9 The Integral Theory views OAB pathogenesis as anatomical, resulting from defects and damage to the pelvic 
floor musculo-ligamentous system. Moreover, laxity of the suspensory ligaments inactivates the vector forces that contract 
against them.9 Observed improvement of OAB symptoms after repair of loose cardinal and uterosacral ligaments proved 
that the origins of OAB symptoms are not only within the bladder.8 Stretching of the bladder wall is likely to occur in 
vaginal prolapse, and this may trigger stretch receptors and result in detrusor contractions.10 Other theories such as bladder 
outflow obstruction causing bladder distention and release of detrusor stimulants, traction and kinking of the urethra, 
denervation of the bladder wall, detrusor muscle changes, and changes of the spinal micturition reflex have also been 
postulated.11 However, data for the relationships between stages of prolapse and OAB symptoms are sparse and conflicting. 
Bladder outlet obstruction from advanced anterior wall prolapse might be the most possible pathophysiology of OAB 
symptoms,11 though urgency and UUI were more frequently observed in women with less advanced prolapse overall.12,13

Treatment of POP can be divided into pelvic floor exercise, pessary, and surgery. Few studies have compared the 
improvement of OAB symptoms in women with POP after different modalities of treatment. Several studies attempted to 
predict the effects of POP treatment on OAB symptoms, but the results were inconsistent. While the majority of the studies 
indicated improvement in bothersome OAB symptoms after POP treatment,7,13–15 Johnson et al found that 40% of patients 
had persistent OAB symptoms and 6% of patients had de novo OAB symptoms after POP treatment.16 Thus, it remains 
unclear which patients will experience resolution or persistence of OAB symptoms after treatment to correct POP, and this 
may cause frustration and disappointment for patients. In this study, the prevalence and correlation between OAB symptoms 
and POP were reviewed and risk factors for OAB symptoms in women with POP were identified. The efficacies of the 
different treatment modalities for the improvement of OAB symptoms in women with POP were also compared.

Materials and Methods
Study Setting and Population
This retrospective cohort study was conducted in Ramathibodi Hospital, Bangkok, Thailand. The inclusion criteria were 
consecutive female patients who visited the urogynecology clinic with POP symptoms from January 2016 to 
December 2020. The exclusion criteria were OAB treatment, pelvic reconstructive or anti-incontinence surgery, urinary 
tract infection, or neurological diseases. Patients with missing data, which were variables studied and 6-month follow-up, 
in their medical records were also excluded.

Data Collection
The electronic medical records of the eligible patients were reviewed. The Pelvic Floor Bother Questionnaire (PFBQ) 
was used to identify POP and OAB symptoms in the patients at their first visit. Data for demographic characteristics, 
including age, body mass index (BMI), menopausal status, parity, history of vaginal delivery, previous hysterectomy, and 
previous pelvic floor surgery, were collected for all patients. Physical examination findings, including Pelvic Organ 
Prolapse Quantification (POP-Q) and pelvic floor muscle strength (Brink score), were recorded and analyzed. The PFBQ 
is a nine-item self-administered questionnaire developed by The Cleveland Clinic that has been validated as a tool to 
evaluate symptoms and bother related to prolapse, bladder, and bowel symptoms.17 Symptom severity was assessed using 
a Likert scale bother score. The PFBQ has been translated, validated, and used in our center because of its clarity, 
simplicity, and ease of self-filling.18 Women with POP were identified through a positive response to Question 6 of the 
PFBQ (Do you experience the feeling of a bulge in the vagina?). Different stages of POP in the different compartments 
(anterior, apical, and posterior) were classified according to the IUGA and ICS terminology and grouped into four 
categories (Stages I, II, III, and IV). The study had two groups: women with OAB symptoms and women without OAB 
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symptoms. Presence of OAB symptoms was determined using the PFBQ and defined as a positive response to Question 3 
(Do you experience an abnormal strong feeling of urgency to urinate?) or Question 4 (Do you experience urine leakage 
associated with the feeling of urgency?). A urine analysis was conducted in all patients to rule out urinary tract infection. 
The POP treatments provided were pelvic floor exercise, pessary, and surgery. Data at 3 and 6 months post-treatment 
visits were evaluated for the improvement of OAB symptoms. Improvement was defined as either complete resolution of 
urgency and/or frequency and/or urgency incontinence, or a decrease in the degree of symptom bother.

Statistical Analysis
Data entry and statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) version 24. 
The chi-square test was used to compare risk factors between women with and without OAB symptoms. Student’s t-test 
and the Mann–Whitney U-test were used to assess the differences in continuous variables. A multivariate logistic 
regression analysis was conducted to estimate the associations between other variables. The adjusted odds ratio (OR) and 
95% confidence interval (CI) were estimated for each correlation. Values of p <0.05 were considered to indicate 
statistical significance. Data were presented as mean ± standard deviation, median (minimum, maximum), or percentage 
depending on the variable.

The required sample size was calculated using a sample size formula with the following assumptions: confidence 
interval of 95%, precision of 5% and power of 80%. These assumptions were based on the reported prevalence of 37% 
for OAB symptoms among women with POP,19 and gave a sample size of 754 women.

Results
Patient Characteristics
The medical records of 840 patients were evaluated. After exclusion of 86 patients with missing data and loss to follow- 
up, the final study population contained 754 patients with a mean age of 65.77±9.45 years. No differences were found 
between the included and the excluded groups in terms of age and OAB symptoms. The sociodemographic characteristics 
and physical examination findings were analyzed. Among the total 754 patients, 95% were postmenopausal, the mean 
BMI was 25.23±3.47 kg/m2, 94% of women had a history of vaginal delivery, and 5.8% were nulliparous. Regarding 
pelvic compartments, 27.7% had a single prolapsed compartment, 27.7% had two prolapsed compartments, and 38.2% 
had three prolapsed compartments. The POP-Q examination findings revealed a mean perineal body of 2.5±0.72 cm and 
a mean genital hiatus of 4.11±0.99 cm. The prevalence of OAB symptoms in women with POP was 70.4% (533/754). 
According to the PFBQ, approximately two-thirds of the patients (65%) were moderately and severely bothered by their 
OAB symptoms, such as the need for sanitary pad wearing, toilet mapping, and reduced participation in social activities.

Risk Factors for OAB Symptoms
The univariate analyses of associations between OAB symptoms and variables of interest are shown in Table 1. Age (p = 0.89), 
parity (p = 0.08), BMI (p = 0.08), menopausal status (p = 0.22), previous hysterectomy (p = 0.09), and previous pelvic floor 
surgery (p = 0.52) were not risk factors for OAB symptoms in women with POP. In contrast, history of vaginal delivery, point 
Ba beyond the hymen, and perineal body were associated with OAB symptoms. On physical examination, the apical 
compartment; point C (p = 0.37), the posterior compartment; point Bp (p = 0.19), GH (p = 0.71), TVL (p = 0.06), number 
of prolapsed compartments (p = 0.14), and Brink score (p = 0.7) were not related to OAB symptoms.

The results for the stepwise multivariate regression analysis are shown in Table 2. The analysis revealed that less 
advanced anterior vaginal wall prolapse with point Ba above the hymen (OR 0.60; 95% CI 0.41–0.87; p = 0.01) and 
longer perineal body (OR 0.78; 95% CI 0.21–0.76; p = 0.02) were protective factors against OAB symptoms in women 
with POP. Meanwhile, history of vaginal delivery (OR 2.10; 95% CI 1.14–3.89; p = 0.02) significantly increased the risk 
of OAB symptoms in women with POP.
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Table 1 Women with POP with or Without Overactive Bladder (OAB) Symptoms (N = 754)

Variables OAB Symptoms 
(N=533)

No OAB Symptoms 
(N=221)

p-value

Age (years), mean ± SD 66.80 ± 9.62 65.70 ± 9.05 0.89

BMI (kg/m2), mean ± SD 25.37 ± 3.52 24.88 ± 3.33 0.08

Parity, n (%) 0.08
Nulliparity 26 (4.88) 18 (8.14)

Multiparity 507 (95.12) 203 (91.86)

History of vaginal delivery, n (%) 0.04
Yes 506 (94.93) 201 (90.95)

No 27 (5.07) 20 (9.05)
Menopausal status, n (%) 0.22

Premenopausal 31 (5.82) 8 (3.62)

Postmenopausal 502 (94.18) 213 (96.38)
Previous hysterectomy, n (%) 0.09

Yes 72 (13.51) 20 (9.05)

No 461 (86.49) 201 (90.95)
Previous pelvic floor surgery, n (%)

Yes 9 (1.69) 2 (0.90) 0.52

No 524 (98.31) 219 (99.10)
POP-Q Examination

Aa beyond hymen, n (%) 0.63

Yes 284 (53.28) 122 (55.20)
No 249 (46.72) 99 (44.80)

Ba beyond hymen, n (%) 0.02

Yes 372 (69.79) 173 (78.28)
No 161 (30.21) 48 (21.72)

Ap beyond hymen, n (%) 0.06

Yes 366 (68.67) 167 (31.33)
No 167 (31.33) 54 (24.43)

Bp beyond hymen, n (%) 0.192

Yes 303 (56.85) 137 (61.99)
No 230 (43.15) 84 (38.01)

C beyond hymen, n (%) 0.37

Yes 263 (49.34) 117 (52.94)
No 270 (50.66) 104 (47.06)

D beyond hymen, n (%) 0.75

Yes 146 (27.39) 58 (26.24)
No 387 (72.61) 163 (73.76)

GH (cm), mean ± SD 4.11 ± 1.02 4.09 ± 0.91 0.71

PB (cm), mean ± SD 2.47 ± 0.70 2.60 ± 0.77 0.03
TVL (cm), mean ± SD 7.02 ± 0.92 7.16 ± 0.87 0.06

Brink score (range 2–12), mean ± SD 7.47 ± 2.38 7.55 ± 2.46 0.70

Number of prolapsed compartment (POP stage 
more than stage I)

0.14

-Single compartment 148 (27.77) 61 (27.60)

-Two compartments 144 (27.02) 65 (29.41)
-Three compartments 200 (37.52) 88 (39.82)

Note: chi-square, t-test or Mann–Whitney U-test. 
Abbreviations: BMI, body mass index; POP-Q, pelvic organ prolapse quantification system; GH, genital hiatus; PB, perineal body; TVL, total 
vaginal length.
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Improvement of OAB Symptoms After POP Treatment
Regarding POP treatment, the most common type of pessary used was ring with support (88.32%) and the three most 
common surgical procedures were apical with anterior compartment repair (32.69%), apical with anterior with posterior 
compartment repair (29.81%), and colpocleisis (22.11%). Table 3 shows the results for the three POP treatment groups: 
pelvic floor exercise, pessary, and surgery. Overall improvement in OAB symptoms after 6 months of treatment was seen 
in 36.6% (195/533) of women who underwent treatment for POP, comprising 40.9% (88/215) for pelvic floor exercise, 
33.1% (71/214) for pessary, and 36% (36/104) for surgery (Figure 1). Compared with pelvic floor exercise, pessary (OR 
1.40; 95% CI 0.94–2.07; p = 0.10) and surgery (OR 1.30; 95% CI 0.80–2.12; p = 0.28) had higher odd ratios, but the 
effects were not significant.

Discussion
OAB symptoms and POP are two different pelvic floor disorders, but commonly coexist in patients. The findings of the 
present study confirmed the high correlation between OAB symptoms and POP. Moreover, the anatomical and structural 
factors for POP, namely advanced anterior wall prolapse and shorter perineal body, were clearly associated with OAB 
symptoms. Therefore, understanding the relationship between POP and OAB symptoms is important in clinical practice. 
Women who report prolapse symptoms should be asked about their OAB symptoms to achieve appropriate management 
of their symptoms. In addition to symptoms assessment and evaluation of their impact on quality of life, a focused 
physical examination is also needed, with special attention paid to the genitourinary examination and prolapse severity. In 
doing so, a complete clinical decision plan, reliable preoperative counseling, and appropriate goals of treatment would be 
developed. OAB symptoms should be examined in women with POP and the degree of bother caused by these symptoms 
should be quantified using validated patient-reported outcome measures such as the PFBQ.

Knowledge of the risk factors for OAB symptoms in women with POP can assist in the prevention and treatment of 
OAB symptoms in women with POP. The identification of history of vaginal delivery as a risk factor for OAB symptoms 
in women with POP can be explained by damage to the musculoligamentous system during passage of the fetus through 
the birth canal, leading to loss of bladder support, more distal position of point Ba, and shorter perineal body, which were 
significant findings in the present study. A more distal position of point Ba indicated a more significant anterior vaginal 
wall prolapse, which predisposed women with POP to OAB symptoms. Advanced anterior wall prolapse, which causes 
stretching of the bladder wall and prolonged outlet obstruction, could have an influence through an increased bladder 
sensation and enhancement of the spinal micturition reflex.10,11 Effective POP treatment can help relief of bladder outlet 

Table 2 Multivariate Associations Between Risk Factors and OAB 
Symptoms in Women with POP

Variables Adjusted OR (95% CI) p-value

Point Ba above hymen 0.60 (0.41–0.87) 0.01

Longer perineal body 0.78 (0.63–0.96) 0.02

History of vaginal delivery 2.10 (1.14–3.89) 0.02

Abbreviations: OAB, overactive bladder; POP, pelvic organ prolapse.

Table 3 Comparison of Different Treatments Groups in Improvement of 
OAB Symptoms in Women with POP

Treatment Adjusted Odds Ratio (95% CI) p-value

Pelvic floor muscle exercise 1

Pessary 1.40 (0.94–2.07) 0.10

Surgery 1.30 (0.80–2.12) 0.28

Abbreviations: OAB, overactive bladder; POP, pelvic organ prolapse.
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obstruction and bladder wall overstretching. Consequently, the reduction of urinary urgency, frequency, and UUI has 
been shown after treatment in our study and other studies.13–16

For women with POP, the various treatment options should be explained and appropriate preoperative counseling 
should be provided to avoid disappointment. The risk of de novo OAB symptoms and persistance or even worsening of 
OAB symptoms should be highlighted to patients prior to POP surgery.20 Also prior to surgery, all patients should be 
offered a pessary trial for POP reduction to gauge the dynamics of their OAB symptoms, because a pessary has the 
benefits of being minimally invasive, inexpensive, and associated with a low complication rate.21 The present findings 
demonstrated that pelvic floor exercise, pessary, and surgery were equally effective for treatment of OAB symptoms in 
women with POP, with an overall treatment efficacy of 36.6%. These findings are consistent with those in a study by 
Zacharakis et al,14 in which women with coexisting POP and OAB symptoms experienced a significant improvement in 
urgency and frequency symptoms after successful pessary fitting. Urgency, UUI, and Overactive Bladder Symptom Score 
were also significantly improved in patients with POP and OAB symptoms at 3 and 6 months after pelvic reconstruction 
surgery in previous studies.16,20 These phenomena may be explained by anatomical correction of the lower urinary tract 
obstruction by pessary use or surgery that provides effective relief of OAB symptoms in women with POP. However, the 
predictors for OAB symptom relief in women with POP remain unclear. Based on previous studies, predictors of 
persistent OAB symptoms following surgery for advanced POP include overweight status, preoperative UUI and detrusor 
overactivity, lower preoperative maximal flow rate, and postoperative complications.22–25 Preoperative counseling should 
include a discussion about persistent OAB symptoms following prolapse repair. Our study did not demonstrate the 
difference between treatment in alleviating OAB symptoms. This could be explained by a low sample size with low 
statistical power to detect a true effect of treatment, which was considered as the secondary outcome. Addition of other 
treatment modalities, such as antimuscarinic drugs, beta-3 agonists, and neuromodulation, may be helpful for women 
with persistent OAB symptoms despite correction of POP.

In medicine, prevention is better than cure. Because history of vaginal delivery was identified as a risk factor for OAB 
symptoms in women with POP, it is important to prevent maternal birth trauma. Counseling for vaginal delivery has 
always focused on obstetric anal sphincter injury, but the risk of OAB symptoms after vaginal delivery should also be 
included. Other variables such as fetal birth weight, instrumental delivery, and episiotomy should be investigated. 
Levator avulsion should be evaluated using digital palpation and ultrasound.26 Further examination for these variables 
will provide more information on the risk factors for OAB symptoms in women with POP.

The strength of the present study was that its conduction in Asian women to reflect our local condition, given that 
much of the existing literature was extrapolated from studies conducted in Caucasian populations. The study was carried 
out in a urogynecology clinic where women were asked about and were comfortable with disclosing their pelvic floor 
symptoms. This was reflected in the high prevalence of OAB symptoms among women with POP. The study also had 
several limitations that should be considered. First, it had a retrospective design. Second, data on OAB symptoms were 
collected by a self-reporting questionnaire without confirmation by urodynamic examinations or bladder diaries. Third, 

Figure 1 Improvement of overactive bladder (OAB) symptoms in women with organ prolapse (POP) symptoms after 6 months of treatment.
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a specific scale for OAB or urgency severity scale were not used, thus, we could not quantify the impact and bother of the 
urgency symptoms in detail. Further prospective studies in which OAB symptoms are verified and quantified using an 
OAB-specific scale should be considered. Comparative studies on other treatment modalities for OAB symptoms in 
women with POP, such as antimuscarinic drugs, beta-3 agonists, and neuromodulation, should also be taken into 
consideration.

Conclusions
In the present study, the prevalence of OAB symptoms in women with POP was high at 70%, and approximately two- 
thirds of the patients reported moderate to severe symptoms that affected their quality of life. Advanced anterior wall 
prolapse, shorter perineal body, and previous vaginal delivery were identified as significant risk factors for OAB 
symptoms in women with POP. There was a one-third chance of OAB symptom improvement in women who received 
POP treatment with pelvic floor exercise, pessary, or surgery. This information can be useful for patient counseling and to 
guide patient expectations. Other treatment modalities should be considered in women whose OAB symptoms persist 
despite POP correction.
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