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Abstract

Background: Overactive bladder syndrome affects millions globally. It can intermittently cause urinary incontinence, which can
significantly diminish the quality of life. This study investigated overactive bladder symptoms in premenopausal and postmenopausal
individuals by analyzing the influence of demographic, gynecological, and obstetric factors.

Methods: This single-center prospective cross-sectional study was conducted between September 1 and November 1, 2023, among
premenopausal and postmenopausal women. In total, 244 patients meeting the inclusion criteria were selected using a simple random
method. Participants were asked to complete an information collection form, and the Turkish version of the Overactive Bladder-V8
guestionnaire was administered. A significance level of p < 0.05 was considered.

Results: Individuals with an overactive bladder were older (mean age, 46.14 + 14.56) and had a higher body mass index (mean,
28.47 + 6.02) than healthy individuals (p = 0.013, p < 0.001, respectively). No significant difference in menopausal status was found
(p = 0.091). Urinary incontinence was significantly higher in the overactive bladder group (63.6% vs. 17.4%, p < 0.001). The number
of vaginal deliveries and prior gynecologic surgeries differed significantly between the groups (p =0.030, p = 0.001, respectively).
Conclusions: Age, higher body mass index, vaginal childbirth, and history of gynecological surgeries are associated with overactive

bladder frequency, whereas menopausal status did not exert a significant effect.

Keywords: menopause, postmenopause, premenopause, urinary bladder, urinary incontinence

INTRODUCTION

Overactive bladder (OAB), as defined by the International
Continence Society (ICS), is characterized by symptoms
such as frequent urination, nocturia, and a sudden urge
to urinate in the absence of an underlying infection or
pathological cause. It can intermittently lead to symptoms
such as urinary incontinence (Ul), negatively affecting the
quality of life.! OAB has affected millions of people
worldwide.?? One of the largest population-based studies
on lower urinary tract symptoms (LUTS) and OAB,
conducted in five countries with over 19,000 participants,
revealed an overall prevalence of OAB symptoms of 11.8%
(men, 10.8%; women, 12.8%).°The consequences of OAB,
including Ul, negatively affect the quality of life for
affected individuals.* Despite the limited number of
studies on OAB prevalence in Turkey, one study reported
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a prevalence of 20.6% of OAB in women. The same study
identified age and parity as risk factors for OAB.>

Although distinguishing between the effects of aging and
declining estrogen levels during menopause poses a
challenge, pelvic organs and their supportive muscular
and connective tissues respond to estrogen.
Epidemiological studies underscore menopause as a
critical risk factor for the development of pelvic floor
disorders, with urinary symptoms and their severity
markedly increasing post-menopause.b Furthermore,
postmenopausal women frequently exhibit decreased
bladder capacity, weakened detrusor muscle function,
and slower urine flow rates.” Nevertheless, research on
the effect of menopause on OAB yields varying results.
Zhu et al. suggested a close association between
menopausal symptoms and OAB, proposing a higher
prevalence of OAB in women experiencing severe
menopausal symptoms.® However, a meta-analysis of risk
factors for OAB concluded that menopause did not affect
the OAB risk.?

In this study, we aimed to investigate OAB symptoms in
both premenopausal and postmenopausal individuals
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and assess demographic, gynecological, and obstetric
factors influencing these symptoms.

METHODS

This single-center prospective cross-sectional study was
conducted between September 1, 2023, and November 1,
2023, among premenopausal and postmenopausal
women presenting for any reason to the gynecology and
obstetrics outpatient clinic of a training and research
hospital. The study received ethical approval from the
University Hospital's Medical Ethics Committee on July 21,
2023 (Decision no. 2023/14-13) and was conducted in
accordance with the principles outlined in the Declaration
of Helsinki.

Of the 600 patients attending the gynecology and
obstetrics outpatient clinic over 2 months, a minimum
sample size of 235 individuals was determined for the
study population for a 95% confidence level with a
confidence interval of a = 0.05. In total, 244 patients
meeting the inclusion criteria were selected using a simple
random method, provided with information about the
study, and included after obtaining verbal and written
consent. In this study, women still experiencing menstrual
cycles were classified as premenopausal, whereas women
who had been amenorrheic for a minimum of 12 months
without psychological or pathological reasons were
considered postmenopausal.® This study was conducted
on volunteer women who applied for any reason to the
gynecology and obstetrics outpatient clinic. The exclusion
criteria were as follows: malignancies, dementia,
pregnancy, illiteracy, inability to speak the Turkish
language, diuretics, and anticholinergic drugs. Women
who had a history of urogynecologic surgery such as
pelvic organ prolapse surgery and anti-incontinence
procedures were also excluded.

Participants were asked to fill out an information
collection form, which included questions about age,
marital status, educational background, obstetric and
gynecological characteristics, chronic diseases, and
smoking status. Subsequently, the Turkish version of the
Overactive Bladder-V8 (OAB-V8) questionnaire was
administered. The OAB-q, developed by Coyne et al., is
designed to assess individuals' OAB symptoms.'?
Subsequently, in later research, a shorter form called
OAB-V8 was developed.” Tarcan et al. conducted a
Turkish validation and reliability study for OAB-V8. The
OAB-V8 questionnaire consists of eight questions,
allowing patients to rate the severity of their complaints
as follows: none = 0, very little = 1, a little = 2, quite a bit =
3, a lot = 4, and very much = 5. The total score can range
from 0 to 40. Individuals scoring >11 points may be
indicative of OAB.'2

Demographic information questions such as marital
status, smoking habits, and body mass index (BMI)
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classification, along with responses to these questions,
are depicted using numerical (n) and percentage (%)
values to illustrate the distribution of individuals. In this
study, continuous variables' normal distribution suitability
was assessed graphically and through the Shapiro-Wilk
test. None of the continuous variables followed a normal
distribution. Descriptive statistics for the variables were
presented as means * standard deviations (SD) and
median (minimum-maximum) values. The Mann-Whitney
U test was employed for the comparison of age, BMI, total
number of pregnancies, total number of deliveries,
number of vaginal deliveries, number of cesarean
deliveries, number of pregnancies resulting in
miscarriage, and number of induced abortion cases
according to the OAB-V8 classification. According to the
OAB-V8 classification, cross-tabulations were created for
the comparison of categorical variables, providing the
number (n), percentage (%), and chi-square (y? test
statistics. IBM SPSS Statistics for Windows version 21.0
(IBM Corp., Armonk, NY, USA) and MS Excel 2007 were
utilized for statistical analyses and calculations. A p <0.05
was considered significant.

RESULTS

The mean age of the participants was 43.04 + 13.84 years
(minimum and maximum of 18.0 and 75.0, respectively).
The average BMI was 26.27 + 5.47 kg/mz2. Regarding BMI
classification, 4.1% (N = 10) of the participants were
underweight, 38.1% (N = 93) were normal weight, 34.4%
(N = 84) were overweight, and 23.4% (N = 57) were obese.
Regarding marital status, 63.9% (N = 156) of participants
were married, 23.4% (N = 57) were single, and 12.7% (N =
31) were widowed/divorced.

According to the Turkish version of the OAB-VS,
individuals scoring >11 points are classified as having
OAB, whereas those scoring <11 points are categorized as
normal. According to the OAB-V8 classification, the
average age of the normal group was 41.61 + 13.29 years,
whereas the OAB group had an average age of 46.14 +
14.56 years. A significant difference in age values was
found between the normal and OAB groups (p = 0.013).
The average BMI of the normal group was 25.26 + 4.88,
whereas that of the OAB group was 28.47 + 6.02 (p <
0.001). The comparison of participants’ demographic data
according to the OAB-V8 classification is shown in Table 1.
Based on the OAB-V8 classification, no significant
differences were identified concerning menopausal status
(p = 0.091). The comparison of participants’ menopausal
statuses according to the OAB-V8 classification is
presented in Table 1.

According to the OAB-V8 classification, 17.4% of the
participants who had normal OAB scores (N = 29) had
complaints of Ul, and 63.6% who had high OAB scores (N
= 49) had complaints of Ul. A significant difference has
been observed in the distribution of responses to the
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question, “Do you have complaints of urinary
incontinence?” (p < 0.001). Table 2 presents the
comparison of participants’ gynecological and Ul-related
characteristics according to the OAB-V8 classification.

In the OAB-V8 classification, the normal group exhibited a
median value of 0.0 for the number of vaginal deliveries,
whereas the OAB group had a median of 1.0. A significant
difference in terms of the number of vaginal deliveries has
been detected based on the OAB-V8 classification (z =
2.169, p = 0.030). In addition, a significant difference has
been noted in the number of pregnancies resulting in
miscarriage according to the OAB-V8 classification (z =
1.986, p = 0.047). The median value for pregnancies
resulting in miscarriage was 0.0 for both normal and OAB
groups, with a range of 0-4 in the normal group and 0-3
in the OAB group. Table 3 displays the comparison of
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participants’ obstetric histories in accordance with the
OAB-V8 classification.

DISCUSSION

Awareness of the effect of OAB on the quality of life is
crucial to understanding the necessity of appropriate
healthcare services. Despite significantly affecting their
quality of life, many individuals do not seek treatment for
OAB." Considering the millions of people worldwide
suffering from OAB3, further research is needed on OAB
and the factors influencing it. Various opinions have been
presented regarding the prevalence of OAB in women.
Inthe study by Sheikh et al. study in Pakistan, the OAB
prevalence was 10.2%,'* whereas in the study by Tikkinen
et al.in Finland, it was 9.3%.'® Safarinejad et al. reported a
prevalence of 18.2% in their study conducted in Iran."®

TABLE 1. Comparison of the demographic data of participants and participants’ menopausal status according to the

Overactive Bladder-V8 classification

Total participants Normal group OAB group
Variable (N =244) (N=167) (N=77) p
N (%) N (%) N (%)
Age (years)
Mean + SD 43.04 £ 13.84 41.61+13.29 46.14 + 14.56 0.013*
Median (min-max) 44.0 (18-75) 42.0 (18-75) 48.0 (20-73)
BMI (kg/m?)
Mean £ SD 26.27 £ 5.47 25.26 + 4.88 28.47 £ 6.02 <0.001%
Median (min-max) 25.6 (16.6-42.2) 25.0 (16.6-40.0) 27.5(18.3-42.2) ’
BMI Classification
Underweight 10 (4.1) 9(5.4) 1(1.2)
Normal 93 (38.1) 74 (44.3) 19 (24.7) 0.002+
Pre-obese 84 (34.4) 54 (32.3) 30(39.0) ’
Obese 57 (23.4) 30(18.0) 27 (35.1)
Marital status
Married 156 (63.9) 107 (64.1) 49 (63.6)
Single 57 (23.4) 44 (26.3) 13(16.9) 0.048*
Widowed/divorced 31(12.7) 16 (9.6) 15(19.5)
Chronic disease
No 157 (64.3) 125 (74.9) 32(41.6)
Diabetes mellitus 21(8.6) 10 (6.0) 11 (14.3)
Hypertension 24 (9.8) 13(7.8) 11 (14.3) <0.001*
Endocrine diseases 15(6.1) 8(4.8) 7 (9.1)
Asthma/COPD 8(3.3) 2(1.2) 6(7.7)
Others 19 (7.8) 9(5.3) 10(13.0)
Smoking
No 146 (59.8) 100 (59.9) 46 (59.7)
Yes 81(33.2) 58 (34.7) 23(29.9) 0.322
Quit 17 (7.0) 9(5.4) 8(10.4)
Menopause
No 164 (67.2) 118(70.7) 46 (59.7 0.091
Yes 80 (32.8) 49 (29.3) 31(40.3)
If yes, how many years have you been in menopause?
Mean + SD 9.50 £ 8.62 8.77 £8.23 10.59+9.19 0391
Median (min-max) 6.0(0.0-30.0) 5.5(1.0-30.0) 6.5(0.0-29.0)

Mann-Whitney U test statistics and Chi-square test statistics were employed accordingly. *p < 0.05

BMI: body mass index; COPD: chronic obstructive pulmonary disease.
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TABLE 2. Comparison of participants’ urinary incontinence and gynecological features according to the Overactive Bladder-

V8 classification

Total participants ~ Normal group ~ OAB group
Participants’ urinary incontinence and gynecological features (N =244) (N=167) (N=77) p
N (%) N (%) N (%)
Do you have a history of hysterectomy or gynecologic surgery
No 198 (81.1) 145 (86.8) 53 (68.8) 0.001*
Yes 46 (18.9) 22(13.2) 24(31.2)
Do you have complaints of uterine prolapse?
No 232(95.1) 163 (97.6) 69 (89.6) 0.011*
Yes 12(4.9) 4(2.4) 8(10.4)
Do you have complaints of urinary incontinence?
No 166 (68.0) 138 (82.6) 28(36.4) <0.0071*
Yes 78(32.0) 29(17.4) 49 (63.6)
If you experience urinary incontinence, how does it happen?
Coughing, sneezing, lifting heavy objects (stress incontinence) 32(41.0) 17 (58.6) 15(30.6)
Sudden urge to urinate and cannot reach the toilet in time
(urge incontinence) 12(15.4) 4(138) 8(16.3) 0.043*
! experience urinary incontinence in both ways (mixed 34 (43.6) 8(27.6) 26 (53.1)
incontinence)
Do you urinate at night?
No 88(36.1) 78 (46.7) 10(13.0)
| urinate once at night 92 (37.7) 67 (40.1) 25(32.5) <0.001*
| urinate twice at night 44 (18.0) 20(12.0) 24 (31.2) ’
| urinate three or more times at night 20(8.2) 2(1.2) 18(23.3)
Have you consulted a doctor for complaints of urinary incontinence before?
No 216 (88.5) 164 (98.2) 52 (67.5) <0.007*
Yes 28(11.5) 3(1.8) 25(32.5)
Have you experienced urinary incontinence during sexual intercourse?
No 235(96.3) 165 (98.8) 70(90.9) 0.005*
Yes 9(3.7) 2(1.2) 7(9.1)
Have you been diagnosed with an overactive bladder before?
No 230(94.3) 165 (98.8) 65 (84.4) <0.007*
Yes 14.(5.7) 2(1.2) 12 (15.6)
Do you have a history of difficult births?
No 206 (84.4) 151 (90.4) 55(71.4) <0.0071*
Yes 38(15.6) 16(9.6) 22 (28.6)
Do you have a history of bladder prolapse?
No 233(95.5) 163(97.6) 70(90.9) 0.026%
Yes 11 (4.5) 4(2.4) 7(9.1)

Mann-Whitney U test statistics and Chi-square test statistics were employed accordingly. *p <0.05.

According to the study by Al Edwan et al. in different
countries, approximately 50% of women aged >40 years
exhibited OAB symptoms.'” In the present study, the
prevalence of OAB was 31.5%, and the difference from
other studies may be attributed to variations in the ages
of participants, racial differences, or application method
of the survey.'® In addition, 84.4% of the individuals in the
OAB group, according to the OAB-V8 classification, were
not previously diagnosed with OAB. This highlights a lack
of awareness regarding OAB, a condition that significantly
affects the quality of life.

The relationship between age and OAB showed variations
in studies available in the literature. Wen et al.
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demonstrated an increase in OAB prevalence with age in
their studies.’ According to the results of a meta-analysis
conducted by Zhu et al., an increase in age was associated
with increased OAB risk.° In contrast, in the study by
Lingping Zhu et al., no significant difference in age was
found between individuals with and without OAB.® In the
present study, a significant age difference was found
between individuals with and without OAB. Owing to
changes in the pelvic floor and bladder associated with
aging,2® an increase in OAB with age was plausible. Wen et
al. demonstrated a higher prevalence of OAB in
individuals with BMI >29 kg/m?2."® In the study by Yang et
al., the prevalence of OAB associated with Ul in middle-
aged women with a BMI of 227 kg/m? was 1.5 times higher
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TABLE 3. Comparison of participants’ obstetric histories according to the Overactive Bladder-V8 classification

- , e Total participants Normal group OAB group
Participants' obstetric histories (N = 244) (N=167) (N=77) P
Total number of pregnancies

Mean + SD 1.97 £3.26 1.91+1.88 2.09+1.64 0.229
Median (min-max) 2.0(0.0-11.0) 2.0(0.0-11.0) 2.0(0.0-7.0)
Total number of deliveries
Mean + SD 1.61+1.48 1.54+1.53 1.78 £1.38 0.083
Median (min-max) 2.0(0.0-11.0) 2.0(0.0-11.0) 2.0(0.0-6.0) '
Number of vaginal deliveries
Mean £ SD 1.23+1.51 1.12+1.53 1.47 £1.45 0.030
Median (min-max) 1.0(0.0-11.0) 0.0(0.0-11.0) 1.0(0.0-6.0) ’
Number of cesarean Section deliveries
Mean + SD 0.39+0.76 0.42 £0.77 0.31+0.73 0.191
Median (min-max) 0.0(0.0-3.0) 0.0(0.0-3.0) 0.0 (0.0-3.0) '
Number of pregnancies resulting in miscarriage
Mean + SD 0.25+0.61 0.29 £+ 0.64 0.17 £0.55 0.047
Median (min-max) 0.0 (0.0-4.0) 0.0 (0.0-4.0) 0.0 (0.0-3.0)
Number of induced abortions
Mean + SD 0.11+0.39 0.08 +0.34 0.17 £0.49 0167
Median (min-max) 0.0 (0.0-2.0) 0.0 (0.0-2.0) 0.0 (0.0-2.0)

Mann-Whitney U test statistics was employed. *p <0.05.

than those with BMI <24 kg/m?2."® In contrast, Lingping Zhu
et al. did not find an association between BMI and OAB.®
Our results align with the findings of Wen and Yang, as we
observed a significantly higher BMI in the OAB group.

In a meta-analysis, Zhu et al. found that OAB symptoms
were not influenced by marital status.’ In contrast,
Safarinejad indicated that being married was associated
with OAB symptoms.'® Yang observed that having a
partner with OAB with Ul was associated with developing
OAB with UL.'8 Although we found a higher prevalence of
OAB among married participants than single ones, the
lack of partner inquiries in our study may be considered a
limitation.

Brown et al. revealed that chronic conditions such as
chronic obstructive pulmonary disease (COPD), a history
of stroke, and diabetes mellitus (DM) are associated with
UL2" Similarly, Kim et al. demonstrated that conditions
such as DM, hypertension, and hyperlipidemia increase
the prevalence of OAB.% In this study, a significant
difference was identified in the distribution of chronic
diseases according to the OAB-V8 classification. Upon
examining the source of significance with post-hoc tests,
the higher rates of DM, asthma/COPD, and other chronic
diseases in the OAB group contributed to this significance
compared with the normal group. Bladder ischemia and
structural changes resulting from chronic diseases??
might lead to OAB.

Kawahara et al. identified smoking as a risk factor for LUTS
in their study, and quitting smoking led to improvement
in urinary symptoms, particularly in  younger
participants.?* In contrast, Zhu et al. did not consider
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smoking as a risk factor for OAB.° Our finding of the lack
of significant difference between smoking status and OAB
is consistent with the findings of Zhu et al.

Genitourinary menopause syndrome is a new
terminology used for vulvovaginal atrophy and urinary
symptoms that can occur together or independently.?> A
study conducted in Iran indicated a positive correlation
between menopause and OAB.'® In a study conducted in
China, symptoms of menopause such as sexual problems,
mood changes, and melancholy were associated with
OAB; however, these issues may not solely be attributed
to menopause.? Nagai et al. identified a relationship
between postmenopausal status and OAB; however, in
more comprehensive studies, a definitive link has not
been established between postmenopausal status and
OAB.? Although the prevalence of OAB in postmenopausal
women was higher in the present study, no significant
difference in OAB was observed between premenopausal
and postmenopausal women. Vaginal estrogen therapy
was found to be effective in improving urinary
symptoms.?’  Baruch et al. demonstrated that
improvement in symptoms with vaginal estrogen therapy
was significantly higher in women who develop OAB
symptoms after menopause than in those who had
symptoms before menopause.?®

Ninomiya et al. demonstrated that vaginal birth and
cesarean section were risk factors for stress Ul but were
not risk factors for OAB.?° In a review study, cesarean
delivery was found to be associated with reduced risk of
Ul compared with vaginal delivery,® and another study
argued that having >4 births increases Ul symptoms3'
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Studies have suggested that cesarean delivery is more
related to risk reduction for both stress incontinence and
OAB than vaginal birth.3? A meta-analysis examining OAB
risk factors did not find a relationship between the
number of pregnancies and vaginal deliveries with OAB.®
In this study, a significant difference was found between
number of vaginal deliveries and pregnancies resulting in
miscarriage, according to the OAB-V8 classification,
among groups with normal and OAB. However, no
significant differences were found in the number of
cesarean deliveries and total number of deliveries in both
groups.

Brown et al. analyzed 7900 individuals and found that a
history of hysterectomy was associated with UI?!, whereas
Yang et al. revealed that a history of hysterectomy or
oophorectomy was not associated with OAB.'® In the
present study, the OAB rate was higher in participants
who answered affirmatively to the question, “Do you have
a history of hysterectomy or gynecological surgery?” In
this respect, our findings were consistent with those of
Brown et al. Notably, the lack of inquiry into the vaginal
component of surgery, both in the present study and in
other studies, may be considered a limitation.

OAB occurring in conjunction with Ul is referred to as
"OABuye;,” and in the absence of Ul, it is termed “OABgr."3
In this study, of the 77 individuals classified as having OAB,
63.6% were considered to have OABuet, and 36.4% were
evaluated as having OABgqry. Irwin et al. demonstrated that
approximately half of women exhibiting OAB symptoms
experience some form of UI.3

Tikkinen et al. found urge Ul in 27% of women with OAB,'®
whereas Sarici et al. reported that stress Ul was more
common in this study population.® In the present study, a
significant difference was detected in the distribution of
responses to the Ul-type inquiry according to the OAB-V8
classification. When the source of significance was
examined with post-hoc tests, mixed Ul was found to be
more prevalent in the OAB group than in the normal
group, whereas stress Ul was more common in the
normal group.

Nocturia is cited as the most troubling symptom in the
older population.®* In the study by Irwin et al., in which
nocturia was defined as voiding two or more times at
night, the prevalence of nocturia in women was 24.0%.3
Sheikh et al. reported that 27.6% of their patients voided
two or more times at night."® Similarly, in the present
study, 26.2% of the participants voided two or more times
at night, similar to both studies. A significant difference
was found in the distribution of responses to the
question, “Do you urinate at night?” according to the OAB-
V8 classification. In the analysis of significance with
posthoc tests, the higher prevalence of individuals in the
OAB group who responded, “I urinate twice at night” and
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“l urinate three or more times at night,” contributed to the
significance when compared with the normal group.

A study conducted in Poland found a low rate of seeking
treatment for OAB and LUTS, and the possible reason
could be shame or perception that this condition is a
natural process that occurs with age. 3> In the present
study, a significant difference was found in the
distribution of responses to the question, “Do you have
complaints of urinary incontinence?” However, only 35.9%
(28/78) of the participants who reported experiencing Ul
had previously sought medical help for it. Participants
might not have consulted a doctor because of common
reactions to LUTS, such as embarrassment, discomfort,
perceiving LUTS as a natural outcome of aging,3® or the
depression caused by LUTS.3637

The main limitation of this study was the use of only the
OAB-V8 questionnaire for the diagnosis of OAB. Studies
diagnosing OAB based on urodynamic assessments could
provide additional insights. Moreover, this was a single-
center study with a small sample size. Despite these
limitations, this study had some strengths. The results are
supported by a comprehensive literature review, and
detailed demographic, gynecological, and obstetric
information about the participants has been collected.
Considering the limited number of studies involving the
Turkish population, the results of this study will guide
future studies on the relationship between menopausal
status and OAB.

CONCLUSIONS

The older and obese populations are increasing
worldwide. In the coming years, urogynecological
problems may emerge as a serious public health problem.
Considering the scarcity of studies on the prevalence of
OAB in our country, these studies may guide future health
policies. According to the results of this study,
menopausal status was not associated with the
prevalence of OAB. However, this study found that OAB
was associated with advanced age, increased BMI, parity,
number of vaginal deliveries, and comorbidities. The
awareness of OAB, which affects millions of women
worldwide, and the development of new treatment
strategies are of significant social and economic
importance. More large-scale studies on the Turkish
population are needed.
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