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Abstract

Background: The etiology of UI is multifactorial, al-
though many risk factors have been identified such as
aging, obesity, pregnancy, parity, mode of delivery, hys-
terectomy, smoking, neurological or biochemical chang-
es, presence of diseases (e.g., diabetes, cognitive impair-
ment, depression, urinary tract infection), in addition to
increased intra-abdominal pressure (IAP) and high-im-
pact activities.

Objective: to assess the prevalence and risk factors of
stress urinary incontinence in obese Versus lean Nulli-
gravida females.

Methods: This comparative Cross-sectional study was
conducted at a tertiary care hospital at Ain Shams Uni-
versity Maternity Hospital from June 2023 till May 2024
and performed on 100 Obese and 100 Lean Nulligravida
Females with the following inclusion criteria.

Results: Stress urinary incontinence was significantly
more frequent in the obese group than in the lean group.
There were no significant statistical differences between
the studied groups regarding age and comorbidities. The
obese group had significantly more frequent and amount
as well as unusual timings (asleep, physically active/ex-
ercising, finished urinating and are dressed, no obvious
reason and all the time). The obese group had significant-
ly higher interference with everyday life scores and total
ICIQ-SF scores. BMI had significant positive correlations
with frequency score, amount score, interference with ev-
eryday life score, and ICIQ score.

Conclusion: As evident from the current study, the study
highlights the significant association between obesity and
the prevalence, frequency, and severity of stress urinary
incontinence in nulligravida females. The results suggest
that addressing obesity may be a key factor in mitigating
the burden of SUI and improving the quality of life for
affected individuals.

Keywords: Stress Urinary Incontinence, Urinary Incon-
tinence, and Obese.
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INTRODUCTION

Stress urinary incontinence (SUI) is the com-
plaint of involuntary loss of urine on effort
or physical exertion including sporting ac-
tivities, or on sneezing or coughing, with a
significant effect on health-related quality of
life such as physical, and psychological well-
being of the affected women (1).

Stress urinary incontinence is a major prob-
lem which affects the different financial, so-
cial, and private aspects of woman's life in
the society; however, it is more prevalent in
older women, particularly amongst those in
institutionalized care (1).

The etiology of Ul is multifactorial, although
many risk factors have been identified such
as: aging, obesity, pregnancy, parity, mode of
delivery, hysterectomy, smoking, neurologi-
cal or biochemical changes, presence of dis-
eases (e.g., diabetes, cognitive impairment,
depression, urinary tract infection), in addi-
tion to increased intra-abdominal pressure
(IAP) and high-impact activities (2).

Obesity is an increasing health problem all
over the world. In 2008, Hunskaar proposed
that obesity causes SUI because increased
body weight results in increased intra-ab-
dominal pressure (IAP), which in turn leads
to weakening of the pelvic floor innervation
and musculature (3).

Other common established risk factors for
SUI in women include pregnancy and child-
birth. Parity, particularly giving birth via
vaginal delivery, is relevant because preg-
nancy and childbirth by themselves may
cause structural changes and nerve damage
that result in urinary leakage (4).

In women aged 15 to 55 years, Ul occurs 5-6
times more often than in men. Even if child-
birth is the most important causal factor, Ul
has been reported to occur in about 10-20%
of nulliparous women up to the age of 45.
This shows that the pelvic floor of nullipa-
rous women is prone to dysfunction (5).

Stress urinary incontinence affects the pa-
tients' daily activities, normal work and so-
cial interaction, seriously reduces the quality
of life, and its severity is significantly related
to the degree of anxiety and depression of the
patients. If left untreated, the symptoms may
be further aggravated. It has caused a huge
medical and economic burden on the soci-
ety (6). Accordingly, the aim of the study is
to assess the prevalence and risk factors of
stress urinary incontinence in obese Versus
non-obese Nulligravida females.

PATIENTS AND METHODS

After ethical committee approval and written
consents from the patients, this comparative
Cross sectional study was conducted at ter-
tiary care hospital at Ain Shams University
Maternity hospital from June 2023 till May
2024 and performed on 100 Obese and 100
Lean Nulligravida Females with the follow-
ing inclusion criteria:

Inclusion criteria: Women aged between18
and 45 years, Lean females with BMI <25kg/
m2, Obese females with BMI >30kg/m2 and
Nulligravida females.

Exclusion criteria: Multiparous Females,
Patients with active urinary tract infec-
tion, Patients with respiratory or neurolog-
ical diseases, Patients with communication
problems, cognitive disorders & mental dis-
turbance, Current treatment with drugs (ben-
zodiazepines, diuretics) and Patients who
underwent any previous abdominal or pelvic
surgery.

Study Procedures: All participants were di-
vided into the following:

* Group A: 100 Obese Nulligravida Fe-
males with BMI >30

* Group B: 100 Lean Nulligravida Fe-
males with BMI >25

Complete history taking: Personal history,
Obstetric history, Past medical history, Past
surgical history
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Complete physical and general examina-
tion:

General examination: pulse, blood pressure,
temperature, and BMI measured in Kg/m?2. e.g.

Abdominal examination (presence of scar of
previous operations and stretch marks).

Self-reported questionnaire: (ICIQUI-SF) (7)

The ICIQ-UI SF questionnaire seeks to de-
tect Ul in any care setting. The final version
of the questionnaire, which has been trans-
lated. The final adapted to the culture of our
country.

The Arabic ICIQ-UI SF was found to be val-
1d, reliable and responsive, indicating that the
psychometric properties of the questionnaire
have remained constant throughout the adap-
tation process. Furthermore, the findings of

the psychometric testing confirm those found
for the UK-English ICIQ-UI SF (7).

The ICIQ-SF is a subjective measure of
severity of urinary loss and quality of life
for those with urinary incontinence. It’s a
Self-reported survey, screening tool for in-
continence and 4 main items (of 6 total) that
ask for rating of symptoms.

We take sum score items 3, 4, 5 (items 1 and 2
are demographic) for the actual score. The final
item is a self. Diagnostic item that is un-scored.

The ICIQ-UI SF was divided into the fol-
lowing four severity categories; slight (1-5),
moderate (6-12), severe (13-18) and very se-
vere (19-21) (8).

The data and results from questionnaire re-
sponses and risk factors associated with obe-
sity with SUI were analysed and tabulated.
The diagnosis of new onset of SUI was based
on symptoms. It was applied when a woman
answers “yes” to the SUI question.

Sample Size: Zhang et al. (9) reported the
prevalence of SUI in nulligravida to be
17.3%. A sample size of at least 100 partici-
pant per group -200 in two groups of BMI<25
and BMI = 30 and more — achieves a power
of 80% to detect an effect size of 0.4 (small

to medium effect size with comparable Odds
Ratio of approximately 2.5- comparing the
proportion of SUI in the two groups using
two-sided two samples z test with level of
significance of 0.05.

Outcome measures: The most frequent-
ly used objective outcome measure was
frequency of urine leakage, approximated
amount of urine leak, time and effect of urine
leakage on normal life activities.

Ethical Considerations: The patient data
were anonymous. Data presentation was not
be by the patient’s name but by diagnosis
and patient confidentiality was protected. An
informed consent was taken from all partic-
ipants, it was in Arabic language and con-
firmed by date and time. confidentiality was
preserved by assigning a number to patients
initials and only the investigator knew it

Conflict of interest: the candidate declared
that there is no conflict of interest and the
cost of the study was paid by the candidate.

Statistical analysis: Analysis is to be per-
formed using SPSS for windows v20.0, Data
to be presented in terms of range, mean and
standard deviation (for numeric parametric
variables); range, median and inter-quartile
range (for numeric non-parametric vari-
ables); or number and percentage (for cate-
gorical variables). Difference between two
independent groups is to be analyzed using
independent student’s t-test as well as the
mean difference and its 95% CI (for numeric
parametric variables); or chi-squared test as
well as the risk ratio and its 95% CI (for cate-
gorical variables). Binary logistic regression
analysis is to be performed for estimating the
association between good/poor response and
the measured variables ROC curves are to
be constructed for estimating the validity of
measured variables as predictors of good or
poor response validity is to be presented in
terms of sensitivity, specificity, positive and
negative predictive values and their corre-
sponding 95% Cis significance level is set at
0.05.
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Results
Table (1): Demographic characteristics and comorbidities between the two groups.
. Obese group Lean group )
Variables (Total=100) (Total=100) p-value
Age Mean+SD 30.4+6.8 29.1+6.6
70.165
(years) Range 18.0-45.0 18.0-45.0
Mean+SD 37.443.3 22.4+2.0
BMI A<0.001*
(kg/m®) Range 30.3-47.8 17.7-24.9
Hypertension, (n, %) 4 (4.0%) 3 (3.0%) §0.999
Diabetes mellitus, (n, %) 3 (3.0%) 2 (2.0%) §0.999
Hypothyroidism, (n, %) 1 (1.0%) 1 (1.0%) §0.999

Table (1) shows no significant statistical differences between the studied groups regarding age
and comorbidities.

Table (2): Stress urinary incontinence between the two groups

. Obese group Lean group 3
Variables (Total=100) (Total=100) p-value
Stress urinary incontinence 84 (84.0%) 26 (26.0%)
#<0.001*
95% Confidence interval 75.9%-90.2% 18.2%—-35.2%

Table (2) shows that Stress urinary incontinence was significantly more frequent in obese

group than in lean

group.

Table (3): ICIQUI-SF findings between the two groups

Opessroup | Lo gt | e
Never 16 (16.0%) | 74 (74.0%)
About once a week or less often 6 (6.0%) 22 (22.0%)
Frequency of Two or three times a week 59 (59.0%) 2 (2.0%) §
leak About once a day 12 (12.0%) | 1(1.0%) <0.001*
Several times a day 6 (6.0%) 1 (1.0%)
All the time 1 (1.0%) 0 (0.0%)
None 16 (16.0%) | 74 (74.0%)
Amount of leak | Small 62 (62.0%) | 24 (24.0%) <0.§01*
Moderate 22 (22.0%) 2 (2.0%)
Interference with | Median (1st—3rd IQ) 4.0 (3.0-5.0) [ 0.0 (0.0-1.0) A
everyday life Range 0.0-8.0 0.0-8.0 <0.001*
ICIQ score Median (1st—3rd 1Q) 8.0 (6.0-9.0) | 0.0 (0.0—-4.0) A
Range 0.0-17.0 0.0-16.0 <0.001*
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Never — urine does not leak 16 (16.0%) | 72 (72.0%)
Leaks before you can get to the
toilet y g 7 (7.0%) 5 (5.0%)
Leaks when you cough or 26 (26.0%) | 23 (23.0%)
sneeze
Leaks wh 1 30 (30.0° 0 (0.0°
Timing of leak eaks when you are as ee-p ( %) (0.0%) - §01*
Leaks when you are physically 14 (14.0%) 0 (0.0%) .
active/exercising ’ ’
Leaks when you have finished o o
urinating and are dressed 2 (2.0%) 0(0.0%)
Leaks for no obvious reason 3 (3.0%) 0 (0.0%)
Leaks all the time 2 (2.0%) 0 (0.0%)

Table (3) shows that Obese group had significant more frequent and amount as well as unusu-
al timings (asleep, physically active/exercising, finished urinating and are dressed, no obvious
reason and all the time). Obese group had significant higher interference with everyday life

score and total ICIQ-SF score.

Table (4): Correlation between BMI and ICIQUI-SF scores

Variables (Total100) (Total100)
Frequency score r 0.767 0.557
p-value <0.001* <0.001*
Amount score r 0.777 0.554
p-value <0.001* <0.001*
Interference with r 0.718 0.544
everyday life score p-value <0.001* <0.001*
r 0.744 0.548
1C1Q score p-value <0.001* <0.001*

Table (4) shows that BMI had significant positive correlations with frequency score, amount
score, interference with everyday life score and ICIQ score.

DISCUSSION

This comparative Cross sectional study was
conducted at tertiary care hospital at Ain
Shams University Maternity hospital from
June 2023 till May 2024 and performed on
100 Obese and 100 Lean Nulligravida Fe-
males and aimed to assess the prevalence and
risk factors of stress urinary incontinence in
obese Versus lean Nulligravida females.

During this study, 230 patients were assessed
for eligibility and 200 patients were includ-
ed in the study (100 in each group). Of all
eligible patients, 22 patients were excluded

from the study based on the inclusion criteria
and 8 patients refused to participate in of the
study. Ultimately, the analysis was based on
the data of 100 Obese and 100 Lean Nulli-
gravida Females.

As regards demographic and clinical char-
acteristics, there were no significant differ-
ences in age or comorbidities (hypertension,
diabetes mellitus, or hypothyroidism) be-
tween the obese and lean groups. The mean
BMI for the obese group was 37.4 + 3.3 kg/
m?, compared to 22.4 + 2.0 kg/m? for the
lean group, highlighting the sharp contrast
between the two populations. This confirms
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the study's focus on BMI as a potential risk
factor for SUI, with minimal interference
from other health conditions, as there were
no significant differences in the prevalence
of comorbidities between the two groups.

The studies analyzed involve varying popu-
lations, focusing on women between the ages
of 18 to 79. our study, participants were aged
18-45, including both obese (BMI >30 kg/m?)
and lean (BMI <25 kg/m?) women. Anoth-
er study by Trotti et al. (10) evaluated older
women, with a mean age of 62.8 years, while
Phelan et al. (11) assessed a slightly younger
cohort with a mean age of 58 years. In Wing
et al. (12), the mean age of participants was
53 years, and the average BMI was 36 kg/
m?. Comparatively, Alsannan et al. (13) in-
cluded a younger population with pre- and
postmenopausal women, and Sawaqed et al.
(14) had a mean participant age of 42 years,
with a mean BMI of 27.73 kg/m?.

Wing et al. (12) primarily focused on over-
weight and obese women, while Alsannan et
al. (13) stratified BMI into categories and re-
ported higher rates of Ul among obese wom-
en (81.4%). Sawaqged et al. (14) found that
BMI and age were positively correlated with
SUI prevalence. Most of the studies empha-
sized the prevalence of urinary incontinence
(UI) in women with obesity was highlighted
as an influential demographic factor in deter-
mining the severity of UL

As regards prevalence of stress urinary
incontinence, SUI was significantly more
prevalent in the obese group, with 84% of
obese women experiencing this condition
compared to only 26% of the lean group (p <
0.001). The 95% confidence interval revealed
a much higher risk for SUI in obese women,
emphasizing the strong association between
higher BMI and the likelihood of developing
SUI. These findings are in line with existing
literature, which suggests that excess body
weight increases intra-abdominal pressure,
contributing to urinary leakage.

Across the studies, the prevalence of SUI

varies significantly depending on factors like
obesity and age. Similarly, Nygaard et al.
(15) found a 53.4% prevalence of urinary in-
continence (UI) among obese women under-
going bariatric surgery, with stress urinary
incontinence (SUI) being the most common
subtype Trotti et al. (10) reported a higher Ul
prevalence of 61.7%, with mixed Ul (MUI)
being the most prevalent type at 57.5%. The
prevalence increased with age, and SUI was
more common in younger participants. In di-
abetic populations, Phelan et al. (11) found
that 27% of their cohort experienced week-
ly incontinence, with stress-predominant Ul
being the most common type at 52%. This
study also identified significant racial/ethnic
differences, with non-Hispanic white wom-
en showing the highest Ul prevalence. Al
Kiyumi et al. (1) reported a UI prevalence
of 34.5%, with SUI being the most frequent
type, followed by urgency UI (UUI) and
MUI. In women who had given birth, the
prevalence of Ul increased to 41.5%,

In addition, Wing et al., (12) highlighted a
significant reduction in SUI frequency fol-
lowing a weight-loss intervention, with the
intervention group showing a greater de-
crease in stress incontinence episodes at
12 months compared to controls (66% vs.
45%). Alsannan et al., (13) reported that
67.9% of overweight and obese women ex-
perienced SUI, UUI, or MUI, with 81.4% of
obese women having Ul. Sawaged et al., (14)
found that 40% of women reported SUI, and
this increased with age and BMI. Thus, SUI
prevalence is higher among obese individu-
als in both general and specific populations
like those with diabetes or obesity-related
conditions.

As regards the Frequency and Severity
of Symptoms, The International Consulta-
tion on Incontinence Questionnaire-Urinary
Incontinence Short Form (ICIQ-UI SF) was
used to assess the frequency and severity
of SUI in both groups. Obese women were
significantly more likely to experience fre-
quent and severe episodes of urine leakage
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compared to their lean counterparts. For ex-
ample, 59% of obese women experienced
leakage two to three times a week, compared
to only 2% of the lean group. Additionally,
30% of the obese group experienced leakage
during sleep, a condition absents in the lean
group. This underscores the disproportionate
burden of incontinence symptoms faced by
obese women, which extend beyond the typ-
ical triggers like coughing or sneezing.

The frequency and severity of SUI symptoms
were notably worse in obese women across
all studies. In Nygaard et al. (15), the severi-
ty was moderate in 53.3% of Ul patients, and
most reported small quantities of urine leak-
age. The daily frequency of leaks was 6 to 8
times during the day and 2 to 3 times at night.
The Trotti et al. (10) study used the Interna-
tional Consultation on Incontinence Ques-
tionnaire-Short Form (ICIQ-SF) to assess
severity and highlighted that SUI was more
common among younger obese women, with
its prevalence decreasing as age increased,
while MUI became more prevalent with ad-
vancing age. Phelan et al. (11) focused on
weekly UI episodes, with 11% of women
reporting daily symptoms. Stress-predomi-
nant Ul was most common, and severity was
linked to BMI and comorbid conditions such
as asthma and depression. Al Kiyumi et al.
(1) found that 90% of UI cases were mild to
moderate, with 62% of women reporting that
Ul moderately affected their quality of life
(QoL).

In contrast, the Wing et al. (12) study demon-
strated significant reductions in SUI frequen-
cy following weight loss, with a 66% re-
duction in weekly episodes after 12 months,
although the difference between interven-
tion and control groups diminished after 18
months. Alsannan et al., (13) demonstrated a
strong relationship between BMI and severi-
ty, showing that obese women were at great-
er risk for severe to very severe Ul. Similar-
ly, Sawaqed et al., (14) found that 47% of
participants had mild SUI, while 37% expe-
rienced moderate symptoms, and 16% had

severe symptoms, with higher BMI contrib-
uting to greater severity.

As regards impact on Quality of Life, the
current study also found that the severity of
SUI symptoms in obese women significantly
interfered with their daily lives. The medi-
an interference score for obese women was
4.0, compared to 0.0 for the lean group (p
< 0.001), demonstrating a marked decline
in the quality of life for obese individuals.
Moreover, the overall ICIQ score, reflecting
both the frequency and severity of symp-
toms, was notably higher in the obese group,
further highlighting the increased burden of
SUI 1n this population.

SUI's impact on quality of life (QoL) is no-
table across the studies. In our study, obese
women scored significantly higher on the
ICIQ-SF, with a median score of 8, indicat-
ing a substantial interference with daily life.
Similarly, Nygaard et al. (15) showed that the
highest scores on the Kings Health Question-
naire were in the domains "Impact of Urinary
Incontinence" and "General Perception of
Health", indicating the negative impact of
Ul on QoL. Alsannan et al. (13) also empha-
sizes the severe impact on daily activities,
with obese women reporting more frequent
disruption due to Ul, with 36.1% reporting
poor QoL. Wing et al. (12) demonstrated
that weight loss led to patient satisfaction
improvements, suggesting that reducing obe-
sity can significantly alleviate SUI's impact
on QoL. Moreover, Sawaged et al., (14) em-
phasized the cultural impact, particularly in
Jordan, where Ul interfered with prayer and
other daily tasks, significantly affecting the
participants' well-being.

In addition, Al Kiyumi et al. (1) noted that
62% of women with Ul reported mild to
moderate effects on their QoL. Phelan et
al. (11) demonstrated that women with UI
had poorer overall health, higher depression
scores, and more frequent urinary tract infec-
tions, leading to a significant decline in QoL.
All studies confirmed that SUI severely im-
pacts the quality of life (QoL), with the ex-
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tent of the impact being significantly higher
in obese women.

As regards correlation between BMI and
SUI Severity, A strong positive correlation
was observed between BMI and the ICIQ-
SF scores, including frequency, amount, and
interference with daily life. The study found
that as BMI increased, so did the severity
of SUI symptoms. This is evident from the
correlation coefficients (r > 0.7 for most pa-
rameters in the obese group), indicating that
weight plays a crucial role in exacerbating
urinary incontinence symptoms.

The relationship between BMI and UI sever-
ity varied among the studies. Nygaard et al.
(15) found a strong positive correlation be-
tween BMI and UI severity, particularly for
SUI and MUI, with higher BMIs leading to
more severe symptoms. In Wing et al., (12)
weight loss directly reduced the frequency
of SUI. In addition, Alsannan et al. (13) also
highlights that the risk of developing more
severe Ul increases dramatically with higher
BMI. Phelan et al. (11) identified increasing
BMI (=35 kg/m?) as the strongest modifi-
able risk factor for stress and overall inconti-
nence. Higher waist circumference and poor
fitness levels also contributed to increased Ul
severity.

Similarly, Al Kiyumi et al. (1) found that
BMI was significantly associated with UI
severity, with obese women more likely to
experience severe symptoms. Higher BMI,
along with other factors like hypertension
and vaginal delivery, were key contributors
to Ul severity in this cohort, reinforcing the
connection between BMI and incontinence.
Sawagqed et al., (2020) also found a signifi-
cant association between BMI and SUI, with
higher BMI contributing to increased preva-
lence and severity of symptoms.

In Trotti et al. (10), despite no correlation
found between BMI and incontinence se-
verity, Ul remained more prevalent in obese
women.

Clinical Implications of our study:

This study has notable clinical implications.
The strong correlation between BMI and
SUI severity underscores the importance of
weight management in the prevention and
treatment of SUI. Clinicians should consid-
er targeted weight reduction interventions as
a first-line approach in managing obese pa-
tients with SUI symptoms. Additionally, the
findings highlight the need for early screen-
ing for urinary incontinence, particularly in
obese women, even in the absence of child-
birth. Given the impact of SUI on the qual-
ity of life observed in this study, integrating
SUI management into routine care for obese
women could significantly enhance their
well-being. Furthermore, the study provides
evidence to support non-surgical interven-
tions like lifestyle modification and pelvic
floor exercises as primary strategies to miti-
gate SUI symptoms in obese patients.

The impact of SUI on Muslim females extends
beyond the physical inconvenience of the
condition. It affects their ability to engage in
essential religious practices, leading to emo-
tional and spiritual struggles. However, with
proper medical support and religious accom-
modations, Muslim women can find ways to
manage SUI and continue fulfilling their reli-
gious obligations without compromising their
health or spiritual well-being (16).

The strength points of this study:

One of the major strengths of this study is its
comparative cross-sectional design. By com-
paring obese and non-obese nulligravida fe-
males, the study captures direct associations
between BMI and stress urinary inconti-
nence (SUI). The study also benefits from its
well-defined inclusion and exclusion criteria.
Selecting participants based on specific BMI
ranges and excluding those with confound-
ing conditions (e.g., neurological diseases,
prior surgeries) allows for more reliable re-
sults. Additionally, the use of standardized
tools like the International Consultation on
Incontinence Questionnaire - Short Form
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(ICIQ-SF) enhances the validity of findings
regarding the frequency and severity of SUI
symptoms. The study’s focus on a nulligrav-
ida population, excluding the confounding
effect of childbirth, is a unique strength, of-
fering a more precise understanding of how
obesity influences SUI without the added
variable of childbirth-related pelvic trauma.

The limitations of the study:

Despite its strengths, the study has several
limitations. Firstly, the sample size, while ad-
equate, is limited to 200 participants (100 in
each group), which might not fully represent
the general population. The study population
consists exclusively of nulligravida females,
which limits the generalizability of the find-
ings to women who have given birth. Self-re-
ported data on SUI and lifestyle factors could
introduce bias, as participants may underre-
port or exaggerate symptoms. Additionally,
the study does not account for other lifestyle
factors, such as physical activity or dietary
habits, which could influence both obesity and
SUI. The cross-sectional design limits causal
inferences; while associations between BMI
and SUI are observed, it cannot definitively
establish that obesity causes SUI.

CONCLUSION

In conclusion, the study highlights the sig-
nificant association between obesity and the
prevalence, frequency, and severity of stress
urinary incontinence in nulligravida females.
The results suggest that addressing obesity
may be a key factor in mitigating the burden
of SUI and improving the quality of life for
affected individuals.

The study recommends that healthcare pro-
viders should incorporate regular screening
for SUI in obese women, particularly during
routine check-ups. Early intervention, includ-
ing weight management programs, should be
emphasized as a preventive measure to re-
duce the risk and severity of SUI.
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