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Abstract

The present study assesses the prevalence of urinary incontinence and evaluates the risk elements
related to QUID-derived urge and stress incontinence scores. This was a cross-sectional analysis of
women attending the outpatient department and inpatient ward section of Obstetrics and Gynaecology
at Saveetha Institute of Medical College Thandalam Chennai. This study included 299 women; the mean
(SD) age was 54.4 years (7.7). The proportion of women with Normal and LSCS were 59.5% and 40.5%,
respectively. The proportion of women drinking coffee was 74.2%, with recurrent urinary tract infection
was 40.1%, with diabetes was 32,4%, with obesity was 37.8%, with a history of constipation was 70.2%,
and history of pelvic surgery was 23.4%. The mean (SD) urge score among women with a normal
vaginal delivery was 8.19 (2.78) and among those with LSCS was 4.57 (1.99); the difference (higher
scores among women with NVD, in comparison with LSCS) was found to be statistically significant.
The mean (SD) stress score among women with a normal vaginal delivery was 7.52 (2.78) and among
those with LSCS was 4.26 (2.14); the difference (higher scores among women with NVD, in comparison
with LSCS) was found to be statistically significant. Also, the results showed that women with coffee
drinking, diabetes, hypertension, obesity, constipation, and without pelvic surgeries had significantly
higher stress incontinence scores in comparison to their counterparts. The mean (SD) stress scores
showed an increasing trend with age — the difference in stress scores by age groups was found to be a
statistic.

Keywords: Bladder Incontinence, Determinants, India, Prevalence, Stress Incontinence, Urge
Incontinence.

Introduction experiences openly, thus leading to a societal
underestimation of its prevalence [1].
Numerous undisclosed cases have been
uncovered through population studies in India,
highlighting the necessity of understanding the
risk factors specific to this population to

Urinary incontinence significantly impacts
the social, psychological, and overall well-
being of individuals. This condition often goes
unaddressed, with many women choosing not
to seek medical guidance or discuss their
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effectively mitigate the burden of urinary
incontinence.

Limited literature exists regarding the rate,
types, and causes of bladder leakage in
postmenopausal women in Tamil Nadu.
Previous studies have primarily focused on
assessing the impact on the standard of living
using little attention given to disclosing this
actual frequency of the condition bladder
leakage, characterized by the loss of bladder
control, is associated with changes in urethral
mucosa, attributed to hormonal fluctuations
following menopause. Estrogen deficiency
resulting from the cessation of ovarian function
leads to various physiological changes,
including reduced urethral mucosa thickness
reduced urethral closing pressure, and
abnormality in bladder and constriction muscle
mechanisms, or a blend thereof [2]. Urinary
incontinence  manifests in  three main
categories: stress-induced incontinence, urge-
related incontinence, and mixed urinary
incontinence/mixed  incontinence  which
combines elements of both stress fullness and
urge-related incontinence. Stress incontinence,
also known as sphincter dysfunction/sphincter-
related issues may occur during routine tasks
for example sneezing, Tussis, or physical
exertion. Conversely, urge incontinence, also
referred to as bladder incontinence, involves
symptoms such as leakage before reaching the
restroom and increased urinary frequency [3,
4].

Several threats include the growth of urinary
incontinence, age-related, parity, delivery
method, the background of hysterectomy,
nicotine uses BMI measurement,
hyperglycemia, persistent cough, irregular
bowel movement medication usage, and
consumption of substances like tea, caffeine,
and alcohol, as well as engagement in physical
activities [5-7]. Recognizing these risk factors
is crucial, particularly as the likelihood of
seeking assistance decreases with age and the
severity of the condition. Women's decision to
seek medical attention and treatment is

influenced by factors such as recognized risk
factors, the availability of healthcare services,
attitudes toward treatment, and the perceived
necessity for intervention [8].

In the context aim of the current study is to
estimate this prevalence belonging to urinary
incontinence along with to determine this risk
factors associated with QUID-derived urge and
stress incontinence scores.

Materials and Methods

This research was an analytical study with a
cross-sectional design focused on women
attending the outpatient department and/or
inpatient ward with a division of Obstetrics and
Gynaecology in Saveetha Institute of Medical
Sciences  (SIMS), Thandalam, Chennai
between the start of the year and March 2023.
Institutional approval was granted for the study
Review Board (IRB), SIMS. This assumed
alignment  with all  pertinent ethical
requirements guidelines and ensured the right
and privacy of the members. Before
participation, each participant provided
information and documented consent after
being fully briefed on the study’s purpose,
procedure, potential, hazards, and benefits. All
women ranging from 45 to 70 years of age,
attending this outpatient department in
Saveetha Institute of Medical Sciences over the
study period were enrolled. However, women
who were not willing to provide written
informed consent were excluded. The
participant group is notable so, we adopted non-
probability collecting samples — a convenient
sampling technique — absolute listing of all
participants according to the specified inclusion
and exclusion criteria, we administered a
purposefully designed, semi-structured, and
pre-validated, questionnaire to collect patient
social and demographic traits (including age),
surgical history, commodities (such as diabetes,
hypertension), predisposing factors (including
coffee intake, parity (number of pregnancies),
obesity, mode of delivery, record of recurrent
urinary tract infections, history of constipation,



and menopausal status) and Quantitative
Urinary Incontinence Diagnosis (QUID)
questionnaire. We used trained healthcare
professionals to administer the study
guestionnaire  along with the QUID
questionnaire. The QUID is a validated tool
known for its reliability in quantifying both
stress and urge incontinence — Cronbach's alpha
values ranging between 0.76 for stress-induced
urinary leakage subscale and 0.86 for urgency
urinary leakage subscale [9]. Of the total six
items, three Emphasize stress in continence
symptoms and three urge to incontinence
symptoms Each question offers six frequency-
based answers, from “never to always”, scored
from 0 to 5 points Stress and Urge grades, each
ranging from O to 15 points. Literature evidence
shows that stress scores more than or equal to
four were linked to stress urinary incontinence
and urge scores greater than or equal to six were
associated with urge Ul in 80% of the
participants [10].

The data obtained was manually entered into
Microsoft Excel organized, restructured, and
processed using SPSS Descriptive results
utilized frequencies and percentages for
categorical variables as well as mean and
median based on the outcomes of the normality
data assessment using the Kolmogorov
Smirnov and Shapiro Wilk test for continuous
variables. To evaluate the association between
continuous data, an independent sample ‘t” test

was used. To describe the relationship between
age groups this stress/urge incontinence scores,
we applied one-way ANOVA with the
assumption of equal variance, incorporating the
Bonferroni correction to account for the
increased likelihood of Type | errors due to
multiple comparisons. Statistical significance
was defined as p<0.05.

Results

The current study encompasses 299 women
participants between 45- and 70 years of age,
attending the outpatient departments in
Saveetha ins of Medical Sciences. The mean
(SD) age and standard deviation of the women
existed at 54.4 years (7.7); ranging between 45
years and 73 years. Nearly one in three women
(32.4%) were between 56- and 60 years of age
and one in five (20.1%) were between 61 and
65 years of age. Less than one in ten women
were more than 65 years of age. The proportion
of women with normal vaginal and lower
segment cesarean section were 59.5% and
40.5%, respectively. In the current study, the
percentage of women drinking coffee was
74.2%, with recurrent urinary tract infection
was 40.1%, with diabetes was 32,4%, with
hypertension was 18.7%, with obesity was
37.8%, with history of constipation was 70.2%,
and history of pelvic surgery was 23.4% (Table
1).

Table 1. Baseline Characteristics of the Study Population

Parameters Frequency | Percentage
45-50 57 19.1
51-55 58 19.4
Age (in years) 56-60 97 324
61-65 60 20.1
>65 27 9.0
. Present 222 74.2
Drinking coffee
Absent 77 25.8
Present 120 40.1
Recurrent UTI
Absent 179 59.9
. Present 91 324
Diabetes
Absent 202 67.6




) Present 56 18.7
Hypertension
Absent 243 81.3
) Present 113 37.8
Obesity
Absent 186 62.2
L Present 210 70.2
Constipation
Absent 89 29.8
) Present 70 23.4
Pelvic surgery
Absent 229 76.6
. NVD 178 59.5
Mode of delivery
LSCS 121 40.5
UT], Urinary tract infection; NVD, Normal vaginal delivery;
LSCS, Lower segment cesarean section

Distribution of Women by QUID Scale
Responses

The distribution of QUID scale responses
shows that women leak urine (even small
drops) or wet oneself/pads/undergarments —
33.4% often and 26.4% rarely while undressing
to use toilet; 30.8% once in a while and 25.1%

rarely had strong/uncomfortable need to
urinate; 45.2% often and 26.4% rarely had to
rush to toilet to urinate; 27.1% once in a while
and 26.8% rarely during cough; 39.1% often
and 23.1% rarely while bending down; and
33.1% rarely and 32.8% once in a while
walking or exercise (Table 2).

Table 2. Distribution of Study Population, by QUID Scale

Once in a Most of the
None Rarely . Often . Always
while time
N % N % N % N % N % N %
While undressing to use
: 0 0.0 79 264 |62 20.7 | 100 [33.4 (58 194 |0 0.0
toilet?
Strong and uncomfortable
. 17 |57 75 1251 [92 308 |69 [231 (46 |154 |0 0.0
need to urinate?
Rush to toilet to urinate? |22 | 7.4 79 |26.4 |55 184 [ 135 (45.2 |8 2.7 0 0.0
During cough? 0 0.0 80 |26.8 |81 271 |73 |244 |65 217 |0 0.0
Bending down? 39 |130 |69 [231 |74 247 | 117 [39.1 (O 0.0 0 0.0
Walk/Exercise? 22 |74 99 331 (98 328 |49 [164 (31 104 |O 0.0




Comparison of Urge and Stress Scores,
by Study Variables

The mean (SD) urge score among women
with normal vaginal delivery was 8.19 (2.78)
and among those with LSCS was 4.57 (1.99);
the difference (higher scores among women
with NVD, in comparison with LSCS) was
found to be statistically significant (MD 3.62; t
value 12.32). Similarly, the results showed that

women with coffee drinking (MD 0.84; t value
2.39), with diabetes (MD 1.76; t value 4.84),
with hypertension (MD 2.71; t value 6.36), with
obesity (MD 2.19; t value 6.39), with
constipation (MD 5.37; t value 23.25), and
without pelvic surgeries (MD -3.70; t value -
10.32) had significantly (p<0.05) higher urge
incontinence scores in comparison to their
counterparts (Table 3).

Table 3. Comparison of Urge Scores, by Study Variables

Urge scores
MD t Value | p Value
Mean | SD
Type of NVD 8.19 |2.78
dell 3.62 |12.32 |<0.001
elivery Lscs |457 |1.99
Present | 6.45 2.97
Coffee intake 0.84 2.39 0.018
Absent | 5.51 3.01
Present | 7.92 2.62
Diabetes 176 |4.84 <0.001
Absent | 6.15 3.09
Present | 8.93 2.25
Hypertension 2.71 6.36 <0.001
Absent | 6.22 2.99
Present | 8.09 2.33
Obesity 2.19 6.39 <0.001
Absent | 5.89 3.15
Present | 8.32 2.09
Constipation 5.37 23.25 | <0.001
Absent | 2.95 0.92
Present | 3.88 1.75
Pelvic surgery -3.70 |-10.32 | <0.001
Absent | 7.59 2.84
SD, Standard deviation; MD, Mean deviation; NVD, Normal vaginal
delivery; LSCS, Lower segment cesarean section




The mean (SD) stress score among women
with normal vaginal delivery was 7.52 (2.78)
and among those with LSCS was 4.26 (2.14);
the difference (higher scores among women
with NVD, in comparison with LSCS) was
found to be statistically significant (MD 3.25; t
value 10.88). Similarly, the results showed that
women with coffee drinking (MD 0.94; t value

2.39), with diabetes (MD 2.20; t value 6.31),
with hypertension (MD 2.38; t value 5.63), with
obesity (MD 2.61; t value 6.78), with
constipation (MD 4.92; t value 19.71), and
without pelvic surgeries (MD -3.36; t value -
9.31) had significantly (p<0.05) higher stress
incontinence scores in comparison to their
counterparts (Table 4).

Table 4. Comparison of Stress Scores, by Study Variables

Stress scores t
MD val p Value
Mean | SD ajue

NVD 7.52 2.78

Type of delivery 3.25 10.88 | <0.001
LSCS 4.26 2.14
Present 6.45 2.97

Coffee intake 0.94 2.39 0.018
Absent 5.51 3.01
Present 7.69 2.77

Diabetes 2.20 6.31 <0.001
Absent 5.49 2.85
Present 8.14 2.69

Hypertension 2.38 5.63 <0.001
Absent 5.76 2.89
Present 7.61 2.49

Obesity 2.61 6.78 <0.001
Absent 5.35 2.97
Present 7.67 2.19

Constipation 4.92 19.71 | <0.001
Absent 2.74 1.32
Present 3.62 1.72

Pelvic surgery -3.36 | -9.31 | <0.001
Absent 6.99 2.86




Association between Age and
Stress/Urge Scores

The mean (SD) stress scores showed an
increasing trend with age — from 4.41 (2.68)
among women of age 45 to 50 years; 4.41
(2.56) among women of age 51 to 55 years;
7.42 (1.36) among women of age 56 to 60
years; 8.08 (2.69) among women 61 to 65
years; and 11.00 (0.00) among elderly women
more than 65 years of age. The difference in

stress scores by age group was determined to be
statistically significant (p<0.05) (Table 5).

The average (SD) urge scores showed an
increasing trend — from 4.35 (2.07) among
women of age 45 to 50 years; 4.95 (2.20)
among women of age 51 to 55 years; 8.53
(1.55) among women of age 56 to 60 years;
9.04 (2.74) among women 61 to 65 years; and
11.00 (0.00) among women over the 65 years
of age. The difference in urge scores by age
groups was determined to be statistically
significant (p<0.05) (Table 5).

Table 5. Tests of Association for Stress and Urge Scores, by Age

Age N M SD F value | pValue | Post Hoc
Stress scores
45-50 | 109 | 4.41 2.68
51-55 | 41 | 4.41 2.56 1vs3-5
56-60 | 83 | 7.42 1.36 53.42 <0.001 2vs 3-5
2vs5
61-65 | 51 | 8.08 2.69
4vs5h
>65 15 | 11.00 | 0.00
Urge scores
45-50 | 109 | 4.35 2.07 Lvs 35
51-55 |41 | 4.95 | 2.20 VS o
2vs 3-5
56-60 | 83 | 8.53 1.55 93.41 <0.001 9\s5
61-65 | 51 | 9.04 2.74
4vs5h
>65 15 | 11.00 | 0.00

Stress, Urge Along Mixed Incontinence
as Categorical Variables

In the present study, a total of 166 women
(55.5%) had stress incontinence, 178 women
(59.5%) had urge incontinence, and 166 women
(55.5%) had mixed incontinence (Figure 1).
The results showed that increasing parity (more
than two), history of normal vaginal delivery,
coffee intake, presence of recurrent existence of

urinary  tract infections of  diabetes
hypertension,  obesity, irregular  bowel
movements, along with absence along with
pelvic surgeries occurred as significant
predictors of stress, urge, and mixed
continence. Also, increasing frequency in
response to QUID showed a statistically
significant association with anxiety, impulse,
and combined incontinence (p<0.05).
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Figure 1. Prevalence of Stress, Urge, and Mixed Incontinence

Discussion

The present study was conducted among
women aged 45 to 70 years attending this
outpatient clinic and/or admitted patient ward
section of Obstetrics and Gynaecology in
Saveetha Institute of Medical Sciences to
establish the distribution of bladder leakage and
contributing factors with QUID-derived urge
and stress incontinence scores. The findings
reveal a considerable burden of urinary
incontinence in this population, with notable
proportions experiencing leakage and related
symptoms. The typical age of the participants,
54.4 periods, aligns with previous research
indicating that urinary incontinence becomes
more prevalent with age, peaking in the
postmenopausal period due to hormonal
changes and pelvic floor muscle weakening
[11]. This age distribution underscores the
importance of addressing bladder leakage as a
major health concern among middle-aged and
elderly women. This prevalence belonging to
the bladder leakage risk factors identified in the
study, such as coffee consumption, background
of frequent urinary tract infections, diabetes,
hypertension, obesity, history of constipation,
and pelvic surgery, corroborates existing
literature [12-16]. These findings highlight the
multi-factorial nature of urinary incontinence,
influenced by both lifestyle and medical
factors. For instance, the correlation between

coffee consumption and urinary incontinence
might be attributed to caffeine’s diuretic effect
exacerbating bladder irritability and urgency

The distribution of responses on the QUID
scale provides a nuanced understanding relating
to the frequency and intensity of the bladder
leakage signs experienced by participants. This
high proportion of women reporting leakage
while undressing or bending down, rushing to
the toilet, and experiencing strong urges to
urinate has a considerable impact on daily
functioning and living standards [18]. These
findings  underscore  the need  for
comprehensive assessment and management
strategies tailored to individual symptom
profiles. The utilization of the QUID scale in
the study enhances the comparability of
findings with existing literature, contributing to
the standardization of urinary incontinence
assessment tools. The QUID scale's
demonstrated reliability and validity make it a
valuable tool for both clinical practice and
research settings [19].

The observed higher urge and stress
incontinence scores among women with normal
vaginal delivery (NVD)compared to those with
lower segment cesarean section (LSCS) align
with previous research highlighting the
significance of childbirth regarding pelvic floor
dysfunction [20, 21]. NVD is associated with
greater trauma to the pelvic floor muscles and



nerves, predisposing women to urinary
incontinence [22]. Similarly, the significant
associations between coffee consumption,
diabetes, hypertension, obesity, constipation,
and higher urge and stress incontinence scores
underscore the multi-factorial nature of urinary
incontinence  [23-25]. These  analyses
emphasize the importance of addressing
modifiable risk factors, such as lifestyle habits
and chronic conditions, in urinary incontinence
management and prevention strategies.

The increasing trend in stress and urge
incontinence scores with advancing age is
consistent with the known age-related changes
in pelvic floor structure and function [16].
Hormonal changes during menopause, along
with age-related muscle weakness and
connective tissue laxity, contribute to the higher
prevalence and severity of urinary incontinence
among older women [26]. These findings
highlight the need for age-specific interventions
and tailored approaches to urinary incontinence
management across the lifespan. The
significant associations between age and
stress/urge  incontinence  scores  further
underscore the impact of aging on urinary
incontinence severity. The progressive increase
in incontinence scores with age highlights the
cumulative effect of age-related changes on
pelvic floor function [27]. These discoveries
bring to light the importance of early
identification and intervention to diminish the
severity of urinary incontinence upon quality of
life along with total well-being in elder women.
This significant predictor identified within the
evaluation aligns with existing literature on
urinary incontinence risk factors [28-30].
Increasing parity, history of normal vaginal
delivery, and absence of pelvic surgeries are
well-established.

Conclusion

These high-frequency rates of Stress
incontinence underscore this significant burden
regarding this condition in the studied
population, affecting more than half of the
participants. The study identified several
significant predictors of stress, urge, and mixed
incontinence, including increasing parity,
history of normal vaginal delivery, coffee
intake, presence of recurrent urinary tract
infections, diabetes, hypertension, obesity,
constipation, and absence of pelvic surgeries.
These findings highlight the multi-factorial
nature of urinary incontinence and the
importance of addressing both obstetric and
lifestyle-related risk factors in prevention and
management strategies. Furthermore, our study
showed a statistically Substantial correlation
between increasing frequency belonging to
incontinence symptoms along with stress, urge,
and mixed incontinence, emphasizing the
clinical relevance of symptom severity in
urinary incontinence diagnosis and
classification. These findings have significant
consequences for clinical settings highlighting
the requirement for comprehensive assessment
and specialized interventions for women with
urinary bladder incontinence. A holistic
approach that addresses modifiable risk factors,
provides tailored lifestyle recommendations
and incorporates offers  Pelvic  floor
strengthening pharmacological and
alternatively surgical interventions when
appropriate can optimize outcomes and
enhance the well-being of impacted women.
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