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ABSTRACT
Objective: To analyse the correlation of overactive bladder (OAB) and severity of coronary artery disease (CAD) by using Gensini
score in postmenopausal women.
Study Design: Observational correlation study design.
Place and Duration of Study: Haseki Training and Research Hospital, Istanbul, Turkey, from January 2016 to January 2018.
Methodology: Female patients in postmenopausal status, who had undergone coronary angiography due to CAD in tertiary
academic care centre cardiology unit, were enrolled in the study. The Gensini score of each patient was calculated by two diﬀerent
cardiologists and the average score was taken. All participants ﬁlled the OAB-V8 questionnaire (Validated Turkish form). The participants were separated into two groups according to the severity OAB symptoms. Patients with OAB-V8 score ≥8, were included into
OAB Group and patients with OAB-V8 score <8, were enrolled into group 2 Non-OAB Group. Two groups were compared according
to patients’ demographic characteristics, Gensini scores, OAB-V8 scores, blood test outcomes, urinary system ultrasound, and
uroﬂowmetry ﬁndings.
Results: One hundred and two patients with OAB ≥8 score and 71 patients with OAB <8 score were compared. The median BMI
2
2
was 28.7 (27.3-32.7) kg/m in OAB group and 27.5 (27.0-31.1) kg/m in non-OAB group (p=0.150). Additionally, OAB-V8 score and
Gensini score were signiﬁcantly higher in OAB group, compared to non-OAB group (25.0 (15.0-28.3) vs 4.0 (3.0-5.0), p<0.001 and
32.5 (27.8-42.7) vs. 10.0 (10.0-12.0), p<0.001, respectively). In blood chemistry, LDL level was the only marker found signiﬁcantly
diﬀerent between groups and was signiﬁcantly higher in patients with OAB (120.0 (90.0-148.5) mg/dl vs 97.0 (70.0-125.0) mg/dl,
p<0.001). Multivariate regression analysis revealed that Gensini score ≥ 20 was an independent risk factor for presence of OAB.
Additionally, LDL level ≥100 m/dl was the only other predictive factor for presence of OAB (2.8 times).
Conclusion: The frequency of OAB signiﬁcantly correlated to severe CAD in postmenopausal women. Moreover, as an additional
ﬁnding, postmenopausal women with higher LDL levels faced OAB syndrome more frequently.

Key Words: Atherosclerosis, Coronary artery disease, Gensini score, Menopause, OAB-V8 form, Overactive bladder.
How to cite this article: Yuksel B, Özgör F, Şahan M, Ozturk S, Can MM, Sarilar O. Correlation between Overactive Bladder Syndrome
and Severity of Coronary Artery Disease in Postmenopausal Women. J Coll Physicians Surg Pak 2020; 30(6):622-626 https://doi.org/10.29271/jcpsp.2020.6.622.

INTRODUCTION
Coronary artery disease (CAD) is the most common cause of death
in the developed countries and mortality of CAD patients has been
1
increased by one-third worldwide in the last three decades.
Atherosclerosis (AT) which leads to impaired endothelial function,
deteriorated microcirculatory function, increased plaque formation and arterial wall stiﬀness, is a progressive systemic process of
wall of arteries wall and is the main cause of CAD.2
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It is well known that estrogen has a protective role on development and early progression of AT by improving endothelial functions. Thus, postmenopausal women, who have a lower
estrogen level, are more vulnerable to atherosclerotic unde3
sired events.
According to the International Continence Society, overactive
bladder syndrome (OAB) is clinical condition that included
urgency with or without urgency incontinence, frequency and
nocturia in the absence of metabolic and/or pathological
disorder that may clarify these symptoms.4
Previous studies have found a close correlation between lower
urinary symptoms and pelvic ischemia. On the other hand,
medium and small sized arteries, such as iliac artery branches,
are more sensitive to AT development and ischemic events due
to their relatively narrow lumen diameter. Capple et al. empha-
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sised that pelvic ischemia due to AT had a main role in the pathophysiology of lower urinary systems symptoms.5 In another
study, De et al. found pelvic ischemia by using dynamic
contrast-enhanced magnetic resonance imaging in patients
with CAD.6
Previous studies have demonstrated the association between
CAD and pelvic ischemia; however, none of the studies have
focused on the relation between the presence of OAB and CAD
severity in postmenopausal women, yet. The purpose of the
study was to analyse correlation of OAB and severity of CAD with
using Gensini score in postmenopausal women.

METHODOLOGY
After the study was approved by the Local Ethics Committee,
female patients with postmenopausal status who had undergone coronary angiography due to CAD in cardiology unit
Haseki Training and Research Hospital, Istanbul, Turkey,
between January 2016 and January 2018, were enrolled into the
study. Informed consent was obtained from all participants and
the research was conducted in accordance with Helsinki Declaration. To achieve a more homogenous study population,
patients with neurological diseases, pelvic radiation history,
urinary system cancers, uncontrolled hypertension and uncontrolled diabetes mellitus were excluded from the study. Also,
patients with ﬂow rate <15 ml/s and post void residual volume >
100 ml were excluded. Presence of history of pelvic organ
surgery, incontinence surgery, history of previous cardiac
angiography and cardiac surgery were other exclusion criteria.
Patients who admitted to cardiology outpatient polyclinic with a
symptoms or ﬁndings (chest pain, stable or unstable angina,
coronary artery spasm, repeated acute coronary syndrome and
a positive stress test), were examined by a single cardiology
specialist. The coronary angiography decision was based on the
results of patient history, physical examination ﬁndings and
imaging modalities outcomes. The Gensini score of each
patient was calculated by two diﬀerent cardiologists separately
and the average of two evaluations were taken as the ﬁnal
score. Moreover, all study participants were evaluated about
the lower urinary system symptoms and ﬁlled the OAB-V8 questionnaire (Validated Turkish form). Age, body mass index,
smoking history and serum parameters including fasting
glucose, serum creatinine, cholesterol, HDL-cholesterol, LDL-cholesterol, triglyceride levels were recorded. Moreover, urine
analysis, urine culture, uroﬂowmetry and post voiding residual
urine volume were performed in each patient. All patients
completed the bladder frequency volume diary.
The participants were separated into two groups according to
OAB symptoms severity. Patients with OAB-V8 score ≥8, were
included into group 1 and patients with OAB-V8 score <8, were
enrolled into group 2, respectively. The groups were compared
according to patient’s demographic characteristics, Gensini
scores, OAB-V8 scores, blood test outcomes, the urinary system
ultrasound, and uroﬂowmetry ﬁndings.
The standardised coronary angiography with the Judkin tech-

nique was done for all patients and degree of coronary stenosis
was assessed by Gensini scoring system. The Gensini score was
calculated according to degree of luminal occlusion and its location by two diﬀerent cardiologists who were blinded to patients’
characteristics and laboratory results. The location of stenotic
coronary artery were graded as previously described by Gensini
which is 5 point for left main system lesions, 2.5 point for proximal left anterior descending artery or proximal circumﬂex
artery lesions, one point for distal left anterior descending
artery, mid/distal circumﬂex artery or right coronary artery
lesions, and 0.5 point for lesions in any other artery branches.
The score was calculated as sum of the all stenotic coronary
artery scores.7 The severity of coronary artery stenosis was
scored as 1 for 1–25% narrowing, 2 for 26–50% narrowing, 4 for
51–75% narrowing, 8 for 76–90% narrowing, 16 for 91–99%
narrowing, and 32 for a completely occluded coronary artery.
The OAB-V8 questionnaire is a self-reported form, including 8
questions that assess seriousness of irritative symptoms
including frequency, nocturia, urgency and urgency urinary
incontinence. The OAB score 8 or more, is meaningfully related
with OAB, and total OAB score under 8 has shown that diagnosis
of OAB is questionable or absent. In OAB-V8 questionnaire,
urgency and frequency are described as a sudden sense to
voiding and ≥ 8 voiding per a day, respectively. The nocturia is
accepted as waking at night for void ≥2 times and involuntary
urine loss with urgency was determined as urgency urinary
incontinence.8
The Statistical Package of Social Sciences for Windows (SPSS)
version 20 was used for statistical analysis. For the analysis of
quantitative data, the compliance of data with the normal distribution was checked through the Kolmogorov-Simirnov test. We
divided patients into two groups based on OAB-V8 score. Categorical variables were presented as numbers and percentages
and compared with Chi-square and Fisher's Exact test. Continuous variables were presented as median (interquartile range)
and compared with Mann-Whitney test. Logistic regression
(multivariant) analyses were used to examine the possible association between BMI, Gensini score and LDL level. Statistical
signiﬁcance was considered when two-tailed p-value <0.05.

RESULTS
During two years of study period, 288 postmenopausal women
underwent coronary angiography and 173 patients who accomplished study inclusion criteria, were enrolled into the study.
Because of neurological disorders, uncontrolled hypertension,
uncontrolled diabetes mellitus, pelvic organ surgery history
and usage of medication for OAB; 11, 19, 24, 9 and 38 patients
were excluded from the research, respectively. Moreover, 14
patients were not included into the study due to other study
exclusion criteria in accordance with the study design.
The 102 (58.96%) patients with OAB ≥8 score and the 71
(41.04%) patients with OAB <8 score were compared. The age,
presence of hypertension and smoking history were similar
between two groups (p=0.141, p=0.742 and p=0.692, respec-
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tively). The median BMI was 28.7 (27.3-32.7) Kg/m2 in OAB
group and 27.5 (27.0-31.1) Kg/m2 in non-OAB group (p=0.150).
Additionally, OAB-V8 score and Gensini score were signiﬁcantly
higher in OAB group when compared to non-OAB group (25.0
(15.0-28.3) vs. 4.0 (3.0-5.0), p<0.001 and 32.5 (27.8-42.7) vs.
10.0 (10.0-12.0), p<0.001, respectively). In blood chemistry,
LDL level was the only parameter that was found signiﬁcantly
diﬀerent between the groups and was signiﬁcantly higher in
patients with OAB (120.0 (90.0-148.5) mg/dl vs. 97.0 (70.0125.0) mg/dl, p<0.001) (Table I).
Table I: Comparison of characteristic of patients.
Groups
OAB

Number
Age (years)*
2

102

71

58 (53-63)

57 (53-60)

28.7 (27.3-32.7)

27.5 (27-31.1)

0.150

25.0 (15-28.3)

4 (3-5)

<0.001

Gensini Score*

32.5 (27.8-42.7)

10 (10-12)

<0.001

Hypertension

50 (49.0%)

33 (46.5%)

0.742

Smoking history

36 (35.3%)

23 (32.4%)

0.692

120 (90-148.5)

97 (70-125)

<0.001

LDL, mg/ml*
HDL, mg/dl*

The pathophysiology of OAB has not been fully understood yet.
However, a large number of publications suggested that
bladder ischemia due to AT is an important factor in the development of OAB. Azadzoi et al. demonstrated that bladder ischemia
deteriorate mitochondrial functions, decrease protein synthesis/maturation, and stimulate multiple cellular responses
including elevated prostaglandin, leukotriene, and transcription factors.9 Similarly, Mauri et al. stated that bladder ischemia
was associated with inﬂammation, autophagy, apoptosis, and
that process ends with OAB development.10

0.141

OAB-V8 score*

BMI (kg/m )*

46 (40.8-54.0)

47 (43-51)

0.627

Cholesterol, mg/dl*

200 (166-233.3)

210 (170-249)

0.378

Trigliseride, mg/dl*

146.5 (113.8-197.8)

136 (107-192)

0.754

Glucose, mg/dl*

100 (92-117)

100 (91-119)

0.999

Creatinine, mg/dl*

0.7 (0.6-0.7)

0.6 (0.6-0.7)

0.530

Median (interquartile range); BMI: Body mass index.

Table II: Comparison of patients according to OAB symptoms and uroﬂow
parameters between groups.
Groups
OAB

Non-OAB

Number

102

71

Urgency

85 (83.3%)

10 (14.1%)

<0.001

Frequency

71 (69.6%)

5 (7.0%)

<0.001

Nocturia

92 (90.2%)

18 (25.4%)

<0.001

Urgency uriner incontinance

59 (57.8%)

10 (14.1%)

<0.001

30 (0-50)

0 (0-30)

<0.001

26.5 (23.5-30)

28 (25-31)

0.011

9 (8-11)

10 (9-11)

0.015

320 (280-380)

350 (250-400)

0.522

Postvoiding urinary residue, ml*
Max ﬂow rate, ml/s*
Average ﬂow rate, ml/s*
Voided volume, ml*

p-value

Median (interquartile range).

Table III: Multivariate analysis.

Obesity

1

Gensini score2
3
LDL level

Odds Ratio*

p **

p***

1.8 (0.7-4.8)

0.060

0.225

90.8 (25.1-329.2)
2.8 (1.0-7.4)

<0.001
0.003

<0.001
0.042

Logistic regression analysis; 95% conﬁdence interval; Univariate analysis; Multivariate analysis;
2
(1) <30 kg/m2 vs ≥30 kg/m ; (2) <20 vs ≥20; (3) <100 mg/dl vs. ≥100 m/dl.
CAD: Coronary artery disease; OAB: Overactive bladder syndrome; AT: Atherosclerosis;
BMI: Body mass index.

In patients with OAB syndrome, presence of urgency,
frequency, and nocturia were determined signiﬁcantly more
common (p<0.001, p<0.001 and p<0.001, respectively). Additionally, urgency urinary incontinence rate was higher in
patients with OAB syndrome (57.8 % in patients with OAB and
624

Multivariate regression analysis revealed that Gensini score ≥
20 was an independent predictor for presence of OAB
syndrome. Additionally, LDL level ≥ 100 m/dl was the only other
predictive factor for presence of OAB (2.8 times, Table III).

DISCUSSION

p-value

Non-OAB

14.1% in patients with non-OAB, p<0.001). In contrast, patients
with non-OAB syndrome had achieved signiﬁcantly higher the
mean maximum ﬂow rate and the mean average ﬂow rate (28.0
(25.0-31.0) ml/s vs. 26.5 (23.5-30.0) ml/s, p=0.011 and 10.0
(9.0-11.0) ml/s vs. 9.0 (8.0-11.0) ml/s, p=0.015, respectively).
Group characteristics according to OAB symptoms and
uroﬂowmetry ﬁndings were listed in Table II.

Atherosclerosis is a multifocal and immune inﬂammatory
process of progressive thickening and hardening of arterial
wall as a result of fat deposits on their inner lining. Endothelial
dysfunction due to AT, results in deteriorated blood ﬂow especially in small and medium-size arteries such as coronary and
pelvic arteries. Shaw et al. found that incidence of AT in coronary artery was lower in women but women were faced with a
higher incidence of unfavourable outcomes after acute
ischemic cardiac events. Moreover, the relatively small size of
coronary arteries in women is a factor in decreased success of
invasive treatment in women.11 Masszi suggested that loss of
estrogen protection in postmenopausal period may contribute
to the additional risk in development of cardiovascular events.12
Thus, postmenopausal women need special attention in terms
of evaluation and treatment of cardiac events.
The diagnosis of CAD has a crucial role to prevent patients’
morbidity and mortality; however there is no consensus on
appropriate time for evaluation in patients with cardiac risk.
Previously, Jackson et al. proved that presence of erectile
dysfunction was a sign of CAD.13 Additionally, Montorsi et al.
suggested that all men with ED should be considered at risk of
CV disease until proven otherwise according to artery size
hypothesis.14 Due to the systemic eﬀect of AT, CAD and OAB are
the two sides of ischemic vascular disorder with the same underlying pathophysiology. In accordance with that hypothesis, we
found signiﬁcant relation between coronary artery stenosis and
OAB-V8 score.
Scoring models including coronary anatomy, degree of coronary stenosis, artery morphology have been described for
systemic coronary arteries lesions and severity of CAD. Gensini
score, which involves coronary artery morphology and degree
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of stenosis, is one of the most frequently used scoring systems
for CAD. Chen et al. analysed the Gensini score of 347 patients
with CAD and they found signiﬁcantly higher Gensini score in
patients with severe CAD when compared to patients with mild
CAD (46.3 vs. 7.1, p<0.001).15 In another study by Sinning et al.,
higher Gensini score was determined as a predictive factor for
long term morbidity and mortality in patients with CAD.16 Similarly, Gensini score was found signiﬁcantly higher in patients
with severe CAD and OAB symptoms in the present study. Moreover, multivariate regression analysis revealed that Gensini
score ≥ 20 increases the OAB risk.
The LDL is a lipoprotein of blood plasma which composed
protein, triglyceride and high cholesterol levels and transports
cholesterol from liver to whole body.17 The Air Force/Texas Coronary Atherosclerosis Primary Prevention Study (AFCAPS/
TexCAPS) revealed that high LDL levels were precursors for
cardiac disorders and 25% reduction in plasma LDL levels was
associated with 37% reduction of major cardiac events.18 In
another research, Heart Production Study group followed up
20.536 patients with CAD for mean 5.5 years. Study outcomes
demonstrated uneventful cardiac events decreased more than
25% in patients with baseline LDL-C of less than 100 mg/dL.19 In
accordance with high LDL levels-AT-ischemia hypothesis, we
found signiﬁcantly higher LDL levels in patients with OAB and
LDL level ≥ 100 mg/dL may be a predictive factor for OAB.
Previous reports had demonstrated that high intraabdominal
and intravesical pressure in obese patients lead to detrusor
muscle overactivity and OAB syndrome. In another hypothesis,
Richter stated increased abdominal cavity pressure may have a
negative eﬀect of pelvic ﬂoor innervations.20 In another study,
Telakova et al. had determined signiﬁcantly lower ghrelin-A
levels, which control the metabolic activity and energy
consumption, in obese patients’ bladder.21 Although, we found
higher BMI in patients with OAB (28.7 (27.3-32.7) Kg/m2 vs. 27.5
(27.0-31.1) Kg/m2, p=0.150), multivariate regression analysis
did not ﬁnd obesity as predictive factor for OAB (p=0.225).
Diverse body types and body fat distribution among humans
may lead that outcome in present study.

urology or urogynecology policlinics to heal OAB symptoms and
patient’s life quality. The present study outcomes must be
supported by further prospective studies with a higher patient
number.
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This study has some limitations. Firstly, present study was a
cross-sectional research without long term outcomes.
Secondly, study sample included relatively small patient
number from single centre. However, to obtain higher internal
validity, all participants were examined by same two cardiologists and urology specialist. Additionally, present study did not
focus on the interval period between the beginning of OAB symptoms and cardiac symptoms.

CONCLUSION
The frequency of OAB syndrome was signiﬁcantly correlated
with severe cardiac ischemic disease in postmenopausal
women. Moreover, postmenopausal women with higher LDL
level more often faced with OAB syndrome. The present study
suggested that postmenopausal women with severe coronary
artery disease and higher LDL-level should be referred to
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