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Abstract
Objective To determine the distribution of urinary incontinence (UI) symptoms and their relation to childbirth events.
Methods This cross-sectional study used a structured self-administered questionnaire that included the Questionnaire for Female
Urinary IncontinenceDiagnosis and the Urogenital Distress Inventory Short Form. The study included 802 women sampled from
four primary health care centers in Dammam, KSA. A chi-square test and adjusted logistic regression models were used to
examine the relation between UI symptoms and obstetric events.
Results Of the participants, 56.6% (n = 454) had at least one UI symptom. Symptoms were most commonly associated with
grand multiparity (80.47%), a history of abortion (72%), assisted vaginal delivery (70%), an age of ≤ 18 years at first birth
(66.67%) and ≥ 35 years at last birth (75.48%), and a history of macrosomia (84.62%) and episiotomy (67.89%). Unlike the risk
of urgency UI, the risk of stress UI was statistically significantly linked to obstetric events. Grand multiparity was associated with
a higher risk of both stress UI (odds ratio [OR]: 3.75, confidence interval [95% CI]: 1.68–8.40) and urgency UI (OR: 2.87, 95%
CI: 1.07–7.73).
Conclusion UI symptoms are common among grand multiparas. Unlike urgency UI, stress UI is associated with previous
obstetric events.
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Introduction

During routine clinical visits, physicians infrequently screen
for urinary incontinence (UI) [1], which is defined as “the
complaint of any involuntary loss of urine” [2]. Although it
is not considered a life-threatening condition, a small amount
of urinary leakage might affect women’s quality of life and
restrict their daily activities [3].

According to its mechanism, there are two main types of
UI: urgency and stress UI [2]. Urgency UI is “the complaint of
involuntary leakage accompanied by or immediately preceded
by urgency” [2]. It is believed to be related to detrusor muscle
overstimulation due to pathology, or irritation of the muscle,
or neurological or psychological overstimulation, and it is not
thought to be due to abnormality in the urethral sphincter [4].
On the other hand, stress UI is “the complaint of involuntary
leakage on effort or exertion, or on sneezing or coughing” [2],
and it might develop as a result of pelvic floor weakness,
possibly caused by childbirth [2, 5]. Reported obstetric events
that might cause UI are grand multiparity, assisted vaginal
delivery, episiotomy, and macrosomia [6, 7]. UI has been
defined in the literature on an additive scale of multiple symp-
toms when examined in relation to obstetric events. However,
understanding the relationship between obstetric events and
various individual UI symptoms might help to understand the
mechanism of UI development in relation to childbirth.
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The symptoms of UI vary according to the type. Those of
urgency UI are mainly related to urinary leakage after a strong
feeling of urgency to urinate that leads to rushing to the bath-
room, whereas those of stress UI are mainly related to urinary
leakage due to pelvic floor overload caused by actions such as
coughing, heavy lifting, and jogging [2]. If the symptoms of
urgency and stress UI overlap, it is called mixed UI [2, 8].

Globally, the rate of UI among women is reported to be
from 25% to 45% [9]. In the Kingdom of Saudi Arabia (KSA),
few studies have investigated UI in females despite its report-
ed high incidence, ranging between 28% and 41% [6, 7, 10,
11]. In the KSA, women with UI have very limited access to
advanced technologies in urogynecological medical care due
to its scarcity, regardless of the high fertility rate among Saudi
women. Thus, the aim of this study was to determine the
distribution as well as the risk of developing UI symptoms
in relation to obstetric events and health-related risk factors
among women in Dammam, KSA.

Materials and methods

The study used a cross-sectional design that involved four
primary health care centers (PHCs) in the city of Dammam.
These PHCs are the largest in Dammam and were systemati-
cally chosen to represent the four proposed strata of the city
Dammam, which is divided into two administrative areas, east
and west, and further stratified for the purposes of this study
into northeast, southeast, southwest, and northwest. The sam-
ples were collected equally from each center. The range of the
average number of PHC visitors per day per center was 150 to
300 visitors. The participants’ data were collected over 1
month’s time on various working days and during various
hours to ensure that this study captured a variety of attendees’
sociodemographic characteristics. The participants were se-
lected arbitrarily from the waiting room before seeing their
general practitioner, regardless of their original complaints,
once it was determined that they met our study criteria. The
data were collected by five researchers (RL Alghamdi, FA
Almulhim, HM Alsadah, JM Almutawaa, and KA Alnakhli)
who unified their data collection approach for consistency and
performed a pilot study prior to this study. The study was
approved by the ethics committee of Imam Abdulrahman
bin Faisal University (IRB-UGS-2018-01-307), and all partic-
ipants gave written informed consent before the study began.

The sample included Saudi women who visited one of the
selected PHCs between July and August 2019. The following
were excluded from the sample: women younger than 18 years
of age, pregnant women, women who had given birth or had
pelvic surgery in the previous 6 weeks, and women with uri-
nary tract infections. Data were collected using face-to-face
interviews to complete a structured questionnaire consisting of
fou r pa r t s : pa r t 1 conce rned the pa r t i c i pan t s ’

sociodemographic characteristics and health indicators; part
2 was related to the patients’ obstetric histories; part 3 was
the Questionnaire for Female Urinary Incontinence Diagnosis
(QUID) [8]; part 4 was the Urogenital Distress Inventory
Short Form (UDI-6) [12].

The sociodemographic and health data included age (<
20 years, 20–29 years, 30–39 years, 40–49 years, or ≥
50 years), marital status (never married, currently married,
separated, or widowed), education level (elementary, interme-
diate, high school, or university or higher), income (continu-
ous variable), smoking (yes/no), body mass index (BMI) (un-
derweight [< 18.5 kg/m2], normal [18.5–24.9 kg/m2], over-
weight [25–29.9 kg/m2], or obese [> 30 kg/m2]), and presence
of chronic disease (yes/no), including diabetes (both type I
and type II), hypertension, sickle cell disease, heart disease,
asthma, and dyslipidemia. The included obstetric events were
parity (nulliparity, 1–4 births, or grand multiparity), abortion
either induced or spontaneous (yes/no), mode of last delivery
(not applicable [nulliparous], vaginal, or cesarean), age at last
childbirth (not applicable [nulliparous], < 35 years, or ≥
35 years), pregnancy complications including gestational dia-
betes, pregnancy-induced hypertension (yes/no), history of
macrosomia (not applicable [nulliparous], yes/no), and history
of episiotomy (not applicable [nulliparous], yes/no).

The UI symptoms were determined using the UDI-6, a
short questionnaire that includes six items, each of which is
aimed at evaluating the magnitude (not at all, slightly, moder-
ately, or greatly) of the following symptoms: frequent urina-
tion, leakage related to a feeling of urgency, leakage related to
physical activity, coughing, or sneezing, small amounts of
urine leakage (drops), difficulty emptying the bladder, and
pain or discomfort in the lower abdominal or genital area.
During the analysis, each item was recorded as present (i.e.,
slightly, moderately or greatly) or absent (i.e., not at all).

The type of UI was determined using the QUID, which
divides the UI types into stress incontinence, urgency incon-
tinence, and mixed incontinence by assessing the urine leak-
age frequency (none of the time, rarely, once in a while, often,
most of the time, or all of the time) during six daily life situ-
ations: (1) coughing or sneezing, (2) bending down or lifting
something, (3) walking quickly, jogging, or exercising, (4)
undressing in order to use the toilet, (5) feeling a strong and
uncomfortable need to urinate before reaching the toilet, and
(6) rushing to the bathroom because of a sudden, strong need
to urinate. Stress incontinence was identified as present if the
total score of items 1, 2, and 3 was ≥ 4. Urgency incontinence
was identified as present if the total score of items 4, 5, and 6
was ≥ 6. Mixed incontinence was identified as present if both
stress and urgency incontinence were present.

A chi-square test was used to compare the rate of obstetric
events between women with and without UI symptoms.
Unadjusted and adjusted logistic regression models (which
were adjusted for age, marital status, education level, income,
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smoking, BMI, and chronic disease) were used to assess the
risk of developing stress or urgency incontinence as well as
various UI symptoms. The analyses were performed using
Stata version 16 (StataCorp, College Station, TX, USA). A
P value of 0.05 was considered statistically significant for all
the analytic tests.

Results

The total number of included participants was n = 802 and the
study response rate was 88.13%. Around 67% (n = 516) of the
participants were in their 20s and 30s. In addition, around 70%
(n = 564) were married. Regarding their education, 62.2%
(n = 499) had a high school degree or lower, while 37.80%
(n = 303) had a university degree or higher.

The rate of UI symptoms was 56.61% (n = 454); however,
only 12.56% (n = 57) of women with UI symptoms sought
medical advice, which did not completely resolve their symp-
toms. In total, 5.95% (n = 27) received prescribed medication;
5.51% (n = 25), attempted Kegel exercises; 0.88% (n = 4) had

corrective surgeries. The symptoms of UI were significantly
common among women who were > 50 years of age 75.36%
(n = 52), obese 69.31% (n = 131), and having chronic dis-
eases: 62.62% (n = 201), especially diabetes 79.17% (n =
57). Regarding diabetic women, 54.62% (n = 438) were over-
weight or obese, and 55.56% (n = 40) were grand multiparas,
while 8.33% (n = 6) were nulliparas, and 44.44% (n = 32)
were > 50 years of age. Table 1 further summarizes the health
risk factors in relation to UI types.

The mean UDI-6 score of nulliparas was 6.73 ± 11.56,
while the mean score of multiparas was 13.89 ± 0.65 (t:
−6.36, df: 800, P < 0.001). Among multiparas, the mean
UDI-6 score of those who had experienced obstetric events
was 14.98 ± 14.36, whereas that of women who had not ex-
perienced obstetric events was 8.77 ± 15.51 (P < 0.001).

As shown in Table 2, obstetric events varied significantly
between women with at least one symptom of urinary incon-
tinence and women with no symptoms. Urinary incontinence
symptoms were more common among women with grand
multiparity (80.47%), a history of abortions (72%), assisted
vaginal delivery (70%), an age of ≤ 18 years at first birth

Table 1 Differences in
sociodemographic and health risk
factors between women with and
without UI symptoms (n = 802)

With no urinary
incontinence
symptoms

With at least one
urinary incontinence
symptoms

Total X2 df P value

N = 348 % N = 454 % N= 802

Age 41.87 4 < 0.001

< 20 years 42 59.15 29 40.85 71

20–29 years 135 54.66 112 45.34 247

30–39 years 111 41.26 158 58.74 269

40–49 years 43 29.45 103 70.55 146

> 50 years 17 24.64 52 75.36 69

Smoking 0.009 1 0.92

No 254 43.49 330 56.51 584

Yes 94 43.12 124 56.88 218

Practicing exercise 1.31 1 0.252

No 241 44.80 297 55.20 538

Yes 107 40.53 157 59.47 264

Body mass index 21.59 3 < 0.001

Underweight 11 47.83 12 52.17 23

Normal weight 175 51.32 166 48.68 341

Overweight 104 41.77 145 58.28 249

Obese 58 30.69 131 69.31 189

Chronic disease 7.87 1 0.005

No 228 47.40 253 52.60 481

Yes 120 37.38 201 62.62 321

Diabetes 16.39 1 < 0.001

No 333 45.62 397 54.38 730

Yes 15 20.83 57 79.17 72

X2 : chi-square test, df: degree of freedom, P: P value of chi-square test

405Int Urogynecol J (2021) 32:403–411



(66.67%) and ≥ 35 years at last birth (75.48%), and a history
of macrosomia (84.62%) or episiotomy (67.89%).

As seen in Table 3, frequent leakage was the most common
UI symptom among the study participants. In multiparous
womenwith obstetric events, frequencywas followed by leak-
age associated with physical activity (46.39%), whereas in

nulliparous and multiparous women with no obstetric compli-
cations, it was followed by pelvic or genital pain (21.33% and
29.25%, respectively).

Compared to nulliparas, the risk of developing stress incon-
tinence was greater in multiparas (odds ratio [OR]: 2.04; 95%
confidence interval [CI]: 1.02, 4.06) and in grand multiparas

Table 2 Differences in obstetric
events between women with and
without UI symptoms (n = 802)

With no urinary
incontinence
symptoms

With at least one
urinary
incontinence
symptoms

Total X2 DF P- value

N = 348 % N= 454 %

Parity 56.69 2 < 0.001

Nulliparous 143 59.83 96 40.17 239

1 to 4 births 180 41.38 255 58.62 435

Grand multiparity 25 19.53 103 80.47 128

Abortion 26.26 1 < 0.001

No 295 48.44 314 51.56 609

Yes 53 27.46 140 72.54 193

Last birth 55.28 3 < 0.001

Nulliparous 143 59.83 96 40.17 239

Less than 2 years 58 54.72 48 45.28 106

2 years or more 147 32.17 310 67.83 457

Last birth type 38.96 3 < 0.001

Nulliparous 143 59.83 96 40.17 239

Non assessed Vaginal delivery 152 36.80 261 63.20 413

Assessed vaginal delivery 3 30.00 7 70.00 10

Cesarean section 47 34.31 90 65.69 137

Maternal age at first birth 37.53 2 < 0.001

Nulliparous 143 59.83 96 40.17 239

<=18 years 5 33.33 10 66.67 15

>18 years 200 36.50 348 63.50 548

Maternal age at last birth 56.45 2 < 0.001

Nulliparous 143 59.83 96 40.17 239

<35 years 154 43.38 201 56.62 355

> = 35 years 51 24.52 157 75.48 208

Pregnancy complications 40.17 2 < 0.001

Nulliparous 143 59.83 96 40.17 239

No 133 33.93 259 66.07 392

Yes 72 42.11 99 57.89 171

History of macrosomia 47.78 2 < 0.001

Nulliparous 143 59.83 96 40.17 239

No 197 38.55 314 61.45 511

Yes 8 15.38 44 84.62 52

History of episiotomy 42.28 2 < 0.001

Nulliparous 143 59.83 96 40.17 239

No 109 41.29 155 58.71 264

Yes 96 32.11 203 67.89 299

X2 : chi-square test, df: degree of freedom, P: P value of chi-square test
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(OR: 3.75; 95% CI: 1.68, 8.40). Furthermore, the risk of stress
incontinence increased if women were < 18 years of age at first
birth (OR: 2.27; 95% CI: 1.16, 4.49) and if women were >
35 years of age at last birth (OR: 3.19; 95% CI: 6.85, 1.49)
compared to women who had never given birth In addition,
compared to nulliparas, the risk of stress UI increased in
multiparas with or without a history of episiotomy (OR: 2.13,
95% CI: 1.04–4.38 and OR: 2.39, 95% CI: 1.19–4.82, respec-
tively). Similarly, in reference to nulliparas, the risk of stress UI
increased in multiparas with or without a history of macrosomia
(OR: 2.78, 95% CI: 1.13–4.40 and OR: 2.23, 95% CI: 1.07–
6.96, respectively). On the other hand, urgency and mixed UI
were not statistically significantly related to the obstetric profile
after adjustment for the sociodemographic characteristics. For
further information, see Table 4 in the supplementary material.

Regarding the various UI symptoms, which were measured
using UDI-6, grand multiparity (compared to nulliparity) sig-
nificantly increased the risk of having urgency-related leakage
(OR: 5.12; 95% CI = 2.64–9.89), the risk of leakage due to
physical activity (OR: 4.92; 95% CI = 2.25–8.19), and the risk

of urgency (OR: 3.97; 95% CI: 2.07, 7.61). Additionally, in
reference to nulliparity, having a history of macrosomia signif-
icantly increased the risk of having frequency (OR: 3.00; 95%
CI: 1.46, 6.19), the risk of leakage with physical activity (OR:
3.10; 95% CI: 1.48, 6.47), the risk of leakage due to urgency
(OR: 3.77; 95%CI: 1.80, 7.86), and the risk of discomfort in the
pelvic or genital areas (OR: 2.59; 95% CI: 1.26, 5.32). For
further information, see Table 5 in the supplementary material.

Regarding the risk of developing the various types of UI in
relation to sociodemographic features, only the following re-
lationships were found to be statistically significant. First, the
risks of developing stress UI (OR: 2.92; 95% CI: 1.67, 5.09),
urgency UI (OR: 4.17; 95% CI: 2.18, 7.98), and mixed UI
(OR: 4.58; 95% CI: 2.28, 9.22) were higher in women >
50 years of age compared to younger women. Additionally,
the risk of developing mixed UI (OR: 2.32; 95% CI: 1.08,
4.99) was higher in diabetic patients compared to nondiabetic
ones. Finally, the risks of developing stress UI (OR: 2.07;
95% CI: 1.32, 3.25), urgency UI (OR: 1.52; 95% CI: 1.06,
2.20), and mixed UI (OR: 2.44; 95% CI: 1.32, 4.55) were

Table 3 Differences in UI symptom distribution between nulliparous and multiparous women (n = 802)

Nulliparous Multiparous with no obstetric events Multiparous with at least one obstetric events Total X2 df P

N = 239 % N = 106 % N = 457 % N= 802

Frequency 34.88 2 <0.001

No 165 36.03 73 15.94 220 48.03 458

Yes 74 21.51 33 9.59 237 68.90 344

Urgency 35.01 2 <0.001

No 195 34.95 83 14.87 280 50.18 558

Yes 44 18.03 23 9.43 177 72.54 244

Physical activity 76.82 2 <0.001

No 203 38.23 83 15.63 245 46.14 531

Yes 36 13.28 23 8.49 212 78.23 271

Drops of leakage 58.15 2 <0.001

No 204 36.82 83 14.98 267 48.19 554

Yes 35 14.11 23 9.27 190 76.61 248

Difficulty emptying 13.46 2 0.001

No 210 32.01 92 14.02 345 53.96 656

Yes 29 19.86 14 9.59 103 70.55 146

Pelvic or genital pain 11.93 2 0.003

No 188 33.27 75 13.27 302 53.45 565

Yes 51 21.52 31 13.08 155 65.40 237

Stress UI

No 225 33.73 95 14.24 347 52.02 667 40.82 2 <0.001

Yes 14 10.37 11 8.15 110 81.48 135

Urgency UI 43.37 2 <0.001

No 231 31.82 100 13.77 395 54.41 726

Yes 8 10.53 6 7.89 62 81.58 76

X2 : chi-square test, df: degree of freedom, P: P value of chi-square test
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higher in obese women (BMI ≥ 30 kg/m²) compared to non-
obese women (Table 4).

Discussion

The first aim of this study was to determine the rate of UI
symptoms. We found that UI symptoms were common in

approximately half of the study participants. A few previ-
ous studies described the rate of UI among Saudi women,
with reported rates ranging from 28% to 41.4% [6, 7, 10,
11]. However, a minority of the study participants who had
UI symptoms sought medical care, which apparently failed
to treat their symptoms. The possible mentioned reasons
for not seeking medical advice included limited accessibil-
ity to advanced medical treatment of UI in the KSA (e.g.,

Table 4 Summary of the logistic regression models’ results representing the risk of developing several UI types in relation to obstetric events and
health risk factors

Stress Incontinence Urgency Incontinence Mixed UI

OR Lower
95% CI

Upper
95% CI

OR Lower
95% CI

Upper
95% CI

OR Lower
95% CI

Upper
95% CI

Age1 < 50 years Ref.

≥ 50 years 2.92 1.67 5.09 4.17 2.18 7.98 4.58 2.28 9.22

Obesity2 No Ref. Ref.

Yes 2.07 1.32 3.25 1.52 1.06 2.20 2.44 1.32 4.55

Diabetes 3 No Ref. Ref.

Yes 1.86 1.02 3.39 2.04 0.98 4.08 2.32 1.08 4.99

Parity 4 Nulliparous Ref.

1 or 4 births 2.04 1.02 4.06 1.49 0.63 3.55 1.66 0.58 4.77

Grand multiparity 3.75 1.68 8.40 2.87 1.07 7.73 2.51 0.78 8.07

Abortion4 No ref.

Yes 1.38 0.88 2.16 1.38 0.80 2.37 1.26 0.68 2.35

Last birth4 Nulliparous Ref.

< 2 years 1.53 0.62 3.73 0.75 0.21 2.47 0.98 0.21 4.49

≥ 2 years 2.51 1.26 4.99 1.96 0.83 4.63 2.04 0.71 5.83

Last birth type4 Never gave birth Ref.

Vaginal delivery 2.45 1.24 4.84 1.76 0.75 4.13 1.96 0.69 5.54

Cesarean section 1.52 0.67 3.43 1.52 0.58 4.02 1.42 0.43 4.63

Maternal age
at first birth4

Nulliparous Ref.

≤ 18 years 1.92 0.34 10.71 1.66 0.17 16.66 2.45 0.22 27.41

> 18 years 2.27 1.16 4.49 1.70 0.73 3.97 1.83 0.65 5.16

Maternal age
at last birth4

Nulliparous Ref.

< 35 years 1.94 0.96 3.92 1.54 0.64 3.70 1.64 0.55 4.84

≥ 35 years 3.19 1.49 6.85 2.07 0.81 5.31 2.16 0.70 6.60

Pregnancy complications4 Nulliparous Ref.

No 2.30 1.15 4.59 1.84 0.77 4.39 2.02 0.70 5.82

Yes 2.20 0.97 4.98 1.40 0.52 3.76 1.43 0.43 4.74

History of macrosomia4 Nulliparous Ref.

No 2.23 1.13 4.40 1.65 0.70 3.86 1.82 0.64 5.13

Yes 2.78 1.07 6.96 2.28 0.76 6.88 2.03 0.54 7.67

History of episiotomy4 Nulliparous Ref.

No 2.39 1.19 4.82 1.96 0.82 4.66 2.20 0.77 6.27

Yes 2.13 1.04 4.38 1.41 0.57 3.47 1.38 0.46 4.15

1 adjusted for education and income; 2 adjusted for age, marital status, education level, income, smoking, and presence of chronic disease and parity; 3

adjusted for age, marital status, education level, income, smoking, and body mass index (BMI); 4 adjusted for age, marital status, education level,
income, smoking, body mass index (BMI), and presence of chronic disease. Bold font indicates p value <0.05
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advanced pelvic physiotherapy modalities and pelvic floor
surgeries for UI); a lack of understanding that UI is a med-
ical problem and not a normal phenomenon of age or birth;
and/or embarrassment about discussing symptoms with the
treating physician [10].

Among our study participants, women with diabetes were
mainly older (> 40 years), overweight (≥ 25 kg/m²), and had
multiple births, which might contribute to their higher risk of
developing urinary incontinence because the obesity and par-
ity that accompany diabetes could put more pressure on the
pelvic floor [13]. In addition, diabetes itself could cause pe-
ripheral nerve damage, which might precipitate the urgency
symptoms that were experienced by our study participants
[13]. Future research could perhaps focus on the relationship
between diabetes and UI and consider these significant

confounders (age, parity, and obesity) as well as differentiate
between the two types of diabetes (type I and II) in their
longitudinal designs to overcome possible avoidable biases.

In our study, we found that UI symptoms were common
among women with the following characteristics: multiparity,
at least one abortion, childbirth before ≥ 2 years ago, vaginal
delivery (especially assisted), age of ≤ 18 years at first birth
and ≥ 35 years at last birth, and a history of macrosomia or
episiotomy. Previous studies found that UI symptoms were
more common among multiparas and women who had given
birth by vaginal delivery [14, 15]. The latter has been associated
with a weakening of the pelvic floor muscle during delivery,
especially vaginal delivery accompanied by episiotomy [15].
Regarding the number of deliveries, a dose-response effect
has been reported in the literature, which means that the risk

Table 5 Summary of regression models examining the relation between obstetric events and the risk of UI symptoms and health indicators

Frequency Urgency Physical
activity

Leakage Difficulty
urination

Discomfort

OR CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age1 < 50 years Ref.
≥ 50 years 3.12 1.82, 5.35 3.26 1.93, 5.49 3.38 2.00, 5.73 2.29 1.36, 3.85 1.31 0.71, 2.43 1.10 0.63, 1.2

Obesity2 No Ref.
Yes 1.07 0.74, 1.53 1.19 0.81, 1.76 1.69 1.16, 2.46 0.98 0.66, 1.45 1.01 0.65, 1.57 0.91 0.62, 1.33

Diabetes 3 No Ref.
Yes 2.86 1.57, 5.23 2.02 1.13, 3.60 1.66 0.93, 2.98 1.27 0.71, 2.27 1.86 1.002, 3.45 1.18 0.66, 2.11

Parity 4 Nulliparity Ref.
1 or 4 births 1.45 0.94, 2.45 1.60 0.97, 2.63 2.44 1.48, 4.01 2.17 1.31, 3.59 1.38 0.79, 2.39 1.79 1.11, 2.88
Grand multiparity 2.84 1.54, 5.22 3.97 2.07, 7.61 4.92 2.25, 8.19 5.12 2.64, 9.89 2.33 1.13, 4.83 2.19 1.15, 4.18

Abortion No Ref.
Yes 0.99 0.69, 1.42 1.17 0.80, 1.72 1.61 1.12, 2.33 1.33 0.92, 1.93 1.25 0.81, 1.92 1.15 0.79, 1.67

Last birth 4 Nulliparity Ref.
< 2 years 1.56 1.01, 2.42 1.77 1.08, 2.91 2.82 1.71, 465 2.49 1.51, 4.12 1.53 0.89, 2.65 1.87 1.16, 3.01
≥ 2 years 1.52 0.88, 2.62 1.84 1.00, 3.38 1.80 0.98, 3.32 1.93 1.05, 3.54 1.08 0.54, 2.19 1.59 0.88, 2.87

Last birth type 4 Nulliparity Ref.
Vaginal delivery 1.56 1.01, 2.42 1.77 1.08, 2.91 2.82 1.71, 4.65 2.49 1.51, 4.12 1.53 0.89, 2.65 1.87 1.16, 3.01
Cesarean section 1.52 0.88, 2.62 1.84 1.00, 3.38 1.80 0.98, 3.32 1.93 1.05, 3.54 1.08 0.54, 2.19 1.59 0.88, 2.87

Maternal age
at first birth 4

Nulliparity Ref.

≤ 18 years 3.98 1.22, 12.74 1.65 0.45, 6.10 2.05 0.56, 7.53 2.80 0.82, 9.60 0.92 0.18, 4.58 0.93 0.24, 3.65
> 18 years 1.52 0.99, 2.35 1.79 1.09, 2.92 2.63 1.60, 4.31 2.38 1.45, 3.92 1.46 0.85, 2.52 1.84 1.15, 2.95

Maternal age
at last birth 4

Nulliparity Ref.

< 35 years 1.37 0.88, 2.12 1.57 0.94, 2.58 2.38 1.44, 3.95 2.16 1.30, 3.60 1.33 0.76, 2.33 1.85 1.14, 2.98
≥ 35 years 2.57 1.50, 4.42 2.72 1.51, 4.89 3.55 1.97, 6.39 3.34 1.84, 6.07 1.95 1.00, 3.80 1.71 0.95, 3.07

Pregnancy
complications 4

Nulliparity Ref.

No 1.85 1.18, 2.89 1.88 1.14, 3.10 2.95 1.78, 4.89 2.56 1.54, 4.25 1.54 0.89, 2.69 2.06 1.26, 3.34
Yes 0.92 0.52, 1.60 1.45 0.77, 2.74 1.78 0.96, 3.30 1.92 1.03, 3.56 1.13 0.55, 2.31 1.25 0.68, 2.27

History of macrosomia 4 Nulliparity Ref.
No 1.47 0.96, 2.27 1.77 1.08, 2.90 2.58 1.57, 4.24 2.29 1.39, 3.78 1.40 0.81, 2.43 1.77 1.10, 2.84
Yes 3.00 1.46, 6.19 1.98 0.94, 4.18 3.10 1.48, 6.47 3.77 1.80, 7.86 2.06 0.92, 4.62 2.59 1.26, 5.32

History of episiotomy4 Nulliparity Ref.
No 1.45 0.91, 2.31 1.72 1.02, 2.90 2.31 1.37, 3.19 2.32 1.38, 3.93 1.40 0.78, 2.51 1.85 1.12, 3.05
Yes 1.68 1.05, 2.67 1.86 1.10, 3.15 3.00 1.77, 5.10 2.46 1.44, 4.19 1.51 0.84, 2.71 1.79 1.08, 2.98

1 adjusted for education and income; 2 adjusted for age, marital status, education level, income, smoking, and presence of chronic disease and parity; 3

adjusted for age, marital status, education level, income, smoking, and body mass index (BMI); 4 adjusted for age, marital status, education level,
income, smoking, body mass index (BMI), and presence of chronic disease. Bold font indicates p value <0.05
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of UI increases with an increasing number of deliveries regard-
less of the mode of delivery—although the effect is stronger in
vaginal delivery [16]. In addition, macrosomia might increase
the strain on the pelvic floor during childbirth, as well as the risk
of having an episiotomy, which might further damage the pel-
vic floor. However, it is still unclear whether performing an
elective cesarean to deliver a large baby would minimize the
risk of developing UI. Further research is required in this re-
gard, especially because ultrasound imaging is not always ac-
curate in reporting fetal weight [17, 18].

The second aim of this study was to examine the risk of UI
types (stress, urgency, and mixed) in relation to obstetric
events. We found that the risk of stress UI increased with
the following obstetric events: grand multiparity, childbirth
before ≥ 2 years ago, vaginal delivery (especially assisted),
age at first birth ≤ 18 years, age at last birth ≥ 35 years, episi-
otomy, and macrosomia. This elevated risk of UI might be
explained by the damages to the neuromuscular and facial
structures in the pelvic area due to multiple births and during
childbirth events [19].

In contrast, we found no association between obstetric
events and a risk of developing urgency UI symptoms. The
mechanism of urgency or an overactive bladder is still under
investigation. The load of obstetric events on the pelvic floor
might play only a minor role in this type of UI; the actual
mechanism may be more complicated and might involve in-
creased neuron function [20, 21].

Our third aim was to study the risk of developing each UI
symptom in relation to obstetric events, as several women
presented with various clinical pictures of UI. We found that,
in comparison to nulliparous women, frequency, urgency,
leakage related to urgency, and pelvic or genital area discom-
fort were associated with all examined obstetric events except
abortion. Another study also found no association between
abortion and UI [22]. Nevertheless, although the strain on the
pelvic floor and the genital area induced by abortion is less
than that induced by delivery, it might play a role in urinary
leakage under further pelvic muscle strain, such as when
performing various physical activities, as we found in our
study. On the other hand, difficulty emptying the bladder
was linked only with multigravidity and age at last birth.
The exact mechanism of voiding dysfunction in women is
not well understood [23]. One of the theories regarding
long-lasting postpartum urine retention or difficulty voiding
is the occurrence of damage to the pudendus nerve due to
childbirth trauma [24].

This study has certain limitations. The inclusion in the
questionnaire and investigation of the following symptoms
could have added more value to the study: organ prolapse-
related symptoms (such as a feeling of a bulge in the vagina,
difficulty defecating, and sexual intercourse problems) and
nocturnal enuresis, as pelvic organ prolapse symptoms are
usually associated with stress incontinence related to obstetric

events, whereas nocturnal enuresis usually occurs in patients
with overactive bladders or urgency UI. In addition, using an
objective measurement to evaluate UI may have produced
more accurate results about the presence and type of UI.
However, this might be difficult to apply in large settings,
such as that of our study. Additionally, a longitudinal design
to monitor pregnant women for UI after birth could have
prevented possible measurement errors of obstetric events
due to recall bias as well as created a temporal sequence that
could establish a causal relationship between obstetric events
and UI. Having multiple collectors perform the interviews
might have affected the data collection consistency and influ-
enced bias, even though the data collectors were trained to
unify their approach. This anticipated bias could be raised
from unintentional guidance by the interviewers toward the
participants’ responses. Finally, in the absence of a computer-
ized appointment system in the PHC regarding the time of
data collection, it was difficult to apply simple or systematic
random techniques for sampling. However, the collectors
were informed to extend their period of data collection (to 1
month) while covering various days of the week and various
hours of the day to best reflect the sociodemographic features
of the attendees and minimize the magnitude of selection bias.
There were several aspects of UI risk factors that were not
investigated in this article, including menopause and hormon-
al imbalance, Kegel exercises, and other treatment modalities
as well as the effect of constipation and physical strains on the
pelvic floor. Accordingly, the researchers should cover these
aspects in future research (especially in the KSA), given that
limited relevant studies were found in the literature. Despite
these limitations, this study raises concerns about the high
prevalence of UI in the Kingdom of Saudi Arabia and the
relation between obstetric events and UI, especially since its
design included multiple centers and patients with various
sociodemographic backgrounds and health indicators.

In conclusion, UI symptoms were common among partic-
ipants, especially multiparous women with older age, obesity,
and diabetes. Unlike urgency incontinence and its symptoms,
the risk of stress incontinence and its related symptoms could
be linked with obstetric events, which is further aggravated by
the presence of health-related risk factors. Further research
(preferably including a longitudinal design, objective mea-
surements of UI, and obstetric data extracted from medical
reports) is needed to improve our understanding of the devel-
opment of UI symptoms in relation to obstetric events as well
as various health indicators.
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