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Abstract

Background: Urinary incontinence is a detected
complication of diabetes mellitus. Studies about Ul
among diabetic women in Saudi Arabia are limited.
The aim of this study was to assess the prevalence
of Ul in women with diabetes in Taif city, Saudi Ara-
bia and to determine its risk factors.

Methods: A cross-sectional study was done on 398
diabetic women who attended the diabetes clinic
at Prince Mansour Military Hospital, Taif city, Saudi
Arabia. A checklist was used gathering data about
socio-demographic characteristics, type and dura-
tion of diabetes, chronic diseases, parity, BMI, pres-
ence of neuropathy, retinopathy and nephropathy,
level of HbA1c and fasting blood glucose (FBG).

Results: The prevalence of Ul was 34%. In the last
four weeks, 48.9%, 25.9%, 6,7%, 12.6% and 34.1%
of studied women had frequent urination, urine leak-
age drops, difficulty in urinating or emptying, pain
or discomfort in lower abdomen, leakage related to
urgency, and leakage related to physical activity,
respectively. Among them, 11.1%, 11.9%, 12,6%.
19.3%, 15.6%, 19.3%, and 20.7% suffered effects
of Ul on the ability to do household chores, physi-
cal recreation, entertaining activities, ability to travel

in car or bus more than 30 minutes, participation in
social activities outside, emotional health, and feel-
ing frustrated, respectively. Participants with an age
= 50 year, and having DM type 2, UTI, Ovarian cyst,
and neuropathy higher levels of HbA1 and FBG, had
a significantly higher percentage of those having UI.
Participants’ older age and high HbA1c level were
independent predictors for Ul.

Conclusion: There is a need for educating diabetic
women about Ul and methods of management.

Key words: Prevalence, risk, urinary, incontinence,
women Taif
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Introduction

Urine incontinence (Ul) is a common health problem in
the population and has social and economic impacts (1).
It is defined by the International Continence Society as
“the complaint of any involuntary leakage of urine” (2).
The prevalence of urinary incontinence according to the
health and social service agencies was 0.2% in women
(3). The prevalence markedly increases with age and the
median level of prevalence gives a picture of increasing
prevalence during young adult life (20-30%), a broad peak
around middle age (30—40%), and then a steady increase
in the elderly population (30-50%) (2).

Urinary incontinence has many risk factors proven in
many studies such as previous urological disorders,
pelvic traumas, parity, recurrent urinary infections, vaginal
deliveries and obstetric trauma in women (4). Several
other factors have a role in urinary incontinence such as
alcohol and coffee consumption (4). Diabetes mellitus is a
chronic iliness that can lead to various complications; the
commonest are retinopathy, neuropathy and nephropathy.
One of the under-detected complications is urinary
incontinence (5).

A previous study suggests that incontinence may be
a microvascular complication, possibly because of
disturbance of the nerve supply that causes urethral
sphincter damage (6,7,8,9,10,11,12,13). Another study was
done in the United Arab Emirates and found that 64.3% of
studied women were suffering from incontinence, 48.7%
had stress incontinence and 52.4% had symptoms of urge
incontinence. The study found that the most significant
risk factor was diabetes (4). Another cross-sectional
population-based study done in Norway found that out of
21,057 women 638 were found to be diabetics and those
who were suffering from diabetes had higher prevalence
of urinary incontinence than those who weren’t diabetic,
with a percentage of 39% and 25.8% respectively (14). A
study that was conducted in America found that one-unit
increase of hemoglobin A1C was associated with a 13%
increase for any type of urinary incontinence and a 34%
increase in risk for stress incontinence (15). Another study
in the USA stated that obesity was the strongest modifiable
risk factor and other risk factors were hysterectomy and
urinary tract infections (UTI) (16).

In the Kingdom of Saudi Arabia (KSA), a study was
done in 2012 to assess Ul risk factors among Saudi
women. The study found that the prevalence of Ul was
41.4%, urinary leakage was reported daily by 17.2%,
and 25.5% experienced leakage more than once a week.
Risk factors for Ul were increased age, parity greater
than 5, menopause and history of vaginal gynecologic
surgery (17). Another study was done in 2017 to assess
the prevalence of urinary incontinence in Saudi females
and its associated risk factors. The study found that the
most common risk factors for urinary incontinence were
older age, menopause and high parity (18). The aim of
the present study was to estimate the prevalence of Ul
in women with diabetes in Taif city, Saudi Arabia and to
determine its risk factors.

Methods

Study design, setting and time frame: a cross-sectional
single-center study was conducted on 398 diabetic female
patients who attended the diabetes clinic at Prince Mansour
Military Hospital, Taif city, Saudi Arabia. The study was
done during the period from 1st of November 2019 to the
31th of January 2020.

Sampling methodology: according to the rate of patients
attending the center the sample size required was 377
and the sample size was calculated by using the following
formula n = N /(1+N * e2), where n = sample size, N =
population size, e= margin of error (5%). The inclusion
criteriawere all women with diabetes who were not pregnant
with an age older than 18 years, and the exclusion criteria
were those who were non-diabetic, pregnant or with an
age outside the mentioned range.

Study instrument: a checklist was prepared for every
patient and data collected included socio-demographic
data such as: (age, marital status, Smoking, Physical
exercise), history including: (type and duration of diabetes,
any chronic diseases, number of parity, mode of delivery,
Surgery), examination involving (Height, Weight, BMI,
presence of neuropathy, retinopathy and nephropathy),
investigations such as (hemoglobin A1C (HbA1c) and
fasting blood glucose (FBG).

Ethical considerations: informed written and verbal consent
was signed by patients and the data collected by direct
interview.

Statistical analysis: Data were coded, tabulated and
analyzed using (SPSS) version 25 (Armonk, NY: IBM
Corp.). Qualitative data was expressed as numbers and
percentages, and Chi-squared test (x2) was applied to
test the relationship between variables. Quantitative data
was expressed as mean and standard deviation (Mean +
SD). Mann-Whitney and Kruskal Wallis Tests were applied
for non-parametric variables. A p-value of <0.05 was
considered as statistically significant.

The aim of this study was to estimate the prevalence
and risk factors for urinary incontinence in women with
diabetes in Taif city, Saudi Arabia. Our study included a
total of 398 participants. The participants’ mean age was
57.65 £ 11.78 (mean £ SD). Only females were recruited.
Most of the participants (81.9%) were 50 years old and
more, 62.1% were married, 37.9% were practicing physical
activity, 1% were smokers, 94.9% had DM type 2, and
48% were hypertensive. Of the participants, 13.1% had
hyperlipidemia, 7.8% had asthma, 25.4 had UT], 0,.5% had
ovarian cyst, 13.6% had thyroid dysfunction, 13.1% had
hypothyroidism, and 0.3% had anemia and anxiety. Only
0.5% of the participants had liver disorders, 0.8% had renal
stones, 0.3% had SLE, and 53.3% had previous surgeries.
As for their obstetric history, 45.6% had > 5 children,
and 68.9% had vaginal mode of delivery. About 40%
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(40.2%) had 1st degree obesity, 66.1% had neuropathy,
50.3% had retinopathy and 8.3% had nephropathy. The
mean age, vaginal delivery, CS, BMI, FBG and HbA1c of
the participants were (57.65+ 11.76 years, 7.20 + 6.98
deliveries , 0.55 + 1.02 deliveries, 33.48 £+ 8.06 kg/m2,
10.05+ 5.17,and 9.0 + 2.16) respectively (Table 1).

Figure 1 shows that the prevalence of Ul among the
studied participants was 34%. In the last four weeks,
48.9%, 25.9%, 6,7%, 12.6% and 34.1% of females having

Ul suffered frequent urination, urine leakage drops,
difficulty in urinating or emptying, pain or discomfort in
lower abdomen, leakage related to urgency, and leakage
related to physical activity respectively. Among them,
the percentage of those who suffered effects of Ul on:
the ability to do household chores, physical recreation,
entertaining activities, ability to travel in car or bus more
than 30 minutes, participation in social activities outside,
emotional health, and feeling frustrated was 11.1%, 11.9%,
12,6%. 19.3%, 15.6%, 19.3%, and 20.7% respectively
(Table 2).

Table 3 shows that participants with an age = 50 years,
having DM type 2, UTI and Ovarian cyst had a significant
higher percentage of those who had Ul (P=< 0.05). On
the other hand, a non-significant relationship was found
between having Ul and participants’ marital status,

smoking, physical activity, having HTN, hyperlipidemia,
asthma, thyroid dysfunction, hypothyroidism, anemia and
anxiety (p=> 0.05).

Table 4 shows that participants who had neuropathy
as a diabetic complication had a significantly higher
percentage of those having Ul (p=< 0.05). However,
a non-significant difference was found between the
presence of Ul and having liver disorder, SLE, renal stone,
retinopathy, nephropathy, or ovarian cyst. The same non-

participants’ parity, mode of delivery, BMI, and previous
surgeries (p=> 0.05). Table 5 shows that participants
who had higher level of HbA1 and FBG had a significant
higher percentage of those having Ul (p=< 0.05). A non-
significant difference was found between the presence
of Ul and participants’ diabetes duration and number of
vaginal or CS deliveries.

Table 6 shows that by doing binary logistic regression
analysis of the studied variables, participants’ age and
HbA1c level were independent predictors of Ul.

Table 1. Distribution of the studied participants according to their personal and clinical data

Variable Mo {2:) Variable Mo {2:)
Age Asthma

lessthan 50 years 71{18.1) fes 31 (7.8)
250 vyears 326 (51.9) Mo 3IGE(92.2)
Marital status LTI

Married 247 (a2 1) Yes 101 (254}
Lnmarried 151 (37.9) Mo 297 1074.9)
smoking Owvarian cyst

Yes 441} Yes 4400.5)
M 394 199) Mo 396 (99.5)
Fhysical activity Thyroid dysfunction

fas 151 (37.9) Ves 4 {13.6)
M 247 (621} Mo 344 (6E.4)
Diabetes Hypothyroidism

Type 1l 21 {5.3) ¥es 52 (13.1)
type 2 ITT(94.7) Mo 346 (56.9)
Hypertension Anasmia

fas 191 ¢48) Ves 140.3)
M 207 152) Mo 39T (99.7)
Hyperlipidemia Anxiety

fas 52 {131} Ves 140.3)
M 346 (56.9) Mo 39T (99.7)
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Table 1. Distribution of the studied participants according to their characteristics, clinical data and obstetric

history (continued)

Variahle Mo (%) Variable Mo {3a)
Liver disorder SLE
Yas 2 10.5) Yes Li0.3)
Mo 397 (29.5) Mo 397 (99.7)
Fenal stone FMode of delivery
Ves 3{0.8) Yaginal 262 (R8.9)
Mo 396 (29.2) s 17 {4.5)
Both 101 i26.6)
Parity Bl
< 5 children B5(21.4) Bodyweight deficit 210.5)
=5 childran 301 {45.6) Marmal weight 22 (5.5)
Mulliparity 12 (3) Over weight B51(21.4)
1**degree ohesity 160 (40.2)
2" degree ahesity 84 {21.1)
3" degree ohesity 45 (11.3)
Surgeries Retinopathy
Yas 212153.3) Yes 200 ({50.3)
Mo 186 (46.7) Mo 198 {49.9)
Meuropathy Nephropathy
Yas 263 {561} Yes 33(8.3)
M 135 (33.9) Mo 365 (21.7)
Age L7655+ 1176 EMI 3348 2 B.06
Mao. vaginal deliveries 7.20 + 598 FEG 10.05+ 5.17
Mo, O5 0.55 + 1.02 Hbalc a0 216
Figure 1: Prevalence of Ul among studied females
LI present
B Ul absent
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Table 2. Distribution of factors associated with Ul among females suffering from it in the last four weeks:

Effects of incontinence Mot at all A little bit Moderately Greatly

Mo, (26) Mo, (%6 Mo, (26) Mo, (26)
Frequent urination 15¢11.1) 14(10.4) 40296} BE 439
Leakage related to urgency 20(14.8) 2{2.9) 57 142.2) 45 (34.1)
Leakage related to physical activity 55 (40.7) 15{11.1} 57 (42.2) 45 (34.1)
Urine leakage drops 17 {12.6) 44 (32.6) G 2E.9) 35 (25.9)

Difficulty in urinating ar emptying 99 {73.3) 215.9) 19{14.1} 9457
Pain or discomfaort lower abdominal 77 (57) 13 (9.6) 28 (20.7) 17 (12.6)
Affected Ability household chores 96 (71.1) 14 {10.4) 10 (7.4} 15{11.1}
Affected Physical recreation a0 {G6E.7) 16 {11.9) 13i9.8) 16 {11.9)
Affected Entertaining activities BEin3.T) 14 (10.4) 12i{13.3) 17 (12.a)
Affected Ability to travel in car or bus more 78 (57.8) 13 i9.6) 18{13.3) 2910(19.3)
than 30 minutes

Affected Participation social activities autside B6 {63.7) 13 {9.8) 15{11.1} 21 {15.68)
Affected emotional health 79 (58.5) 12 (8.9) 18 (13.3) 29(19.3)
Feeling frustrated B2 (60.7) 9{6.7) 16 {11.9) 28 (20.7)

All questionsregarding previousd weelks.

16

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 18 ISSUE 12 DECEMBER 2020




ORIGINAL CONTRIBUTION

Table 3. Relationship between urinary incontinence and participants’ characteristics and clinical data

Variable Ul present Ul absent X2 p-value
Mo {3:) Mo {2:)

Age
lessthan 50 years 14 {19.4; 58 (80.8) 8.21 0.004
250vears 121 (37 1) 205 (62.9)
Marital status
Married Tai30.8) 171 a9 2 2.88 0.09
Lnmarried Soi3g 1) S92 0a0.9)
Smaoking
Yes 375 1025 .04 0.08
Mo 132(33.5) 22 60 5
Physical activity
Yes 47 (31.1) 104 {53.9) 0.4 0.35
Mo 28 (35.6) 159 (a4 .45
Diabetes
Type 1 2 (9.5) 19 {30.5) 5.88 0.01
Type 2 133 (35.3) 244 (04 .7}
Hypertension
Yes a7 (351} 124 (54 .9} 0.22 063
Mo BaE(32.9) 139 (a7.1)
Hyperlipidemia
Yes a7 (36.7) 167 (63.3) 2.78 Q.0g
M IB(2E4) SE7Lle)
Asthma
Yes 1238.7) 19451.3) 0.34 0.55
M 123 (33.5) 244 i56.5)
LITI
Yes 53152.5) 481475} 2079 <0.001
M B202T.8) 21510724}
Ohvarian oy st
Yes 20100} 0 (0.0} 3.91 0.04
M 133 (33.6) a3 (66 .4)
Thyroid
dysfunction 13 (33 3) 3G 66T 0.01 092
Yes 117 (34} 22T IBG)
Mo
Hypothyraoidism
Yas 12 (346} 34 (654 0.01 0.9l
Mo 117 {33.8) 229 166.2)
Anasmia
Yas 10100) 000 1.95 0.la
Mo 134 {338} 263 (66.2)
Anxiety
Yas 10100) 000 1.95 0.la
Mo 134 {338} 263 (66.2)
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Table 4. Relationship between urinary incontinence and participants characteristics and clinical data

18

Variable Ll present Absent X2 p-value
Mo {2:) MNo (26)

Liver disarder

fes 0 (0.0} 20100) 1.03 0.31

M 135 (34.1) 261 i85 9)

SLE

fes 1i100a) 0 {0.0) 1.95 0.1a

M 134 (33.8) 26386 2)

Renal stone

Yes 1333 21867 0.001 0.98

M 134 (33.9) 2l ine 1)

Farity

< & children 25 (29.4) a0 (70.6) 498 Q.02

=5 children 109 (35.2) 192 (63.8)

Mulliparity 1{8.3) 11{91.7)

Maode of delivery

Vaginal 95 (36.3) 167 i63.7) 1.7 0.4z

5 30(29.7) 7LI{70.3)

Baoth Tidl.2) 10 {58.8)

B

Body weight deficit 20 (44 .5) 25 (55.6) 8.36 0.13

Marmal weight 32(38.1) L2i0l.9)

Over weight 54 (33.8) 106 (66.3)

1"t degree abesity 26 (30.6) B9 {694}

2 depgree 3il3.6) 19254}

3 degree 0 (0.0) 2 (100}

Surgeries

Yas 72134 130 (6&) 0001 0.98

Mo 63 (33.9) 1231631}

Meuropathy

Yes 101 (32.4) 12 inl.a) 6.95 0.008

Mo 34 (25.2) 101 (74.8)

Retinopathy

Yes 74137 126 (53) 1.7 0.19

Mo 61 (30.8) 137 (69.2)

Mephropathy

Yas 11(33.3) 22iB6.T) 0.005 0.94

Mo 124 ¢34} 241 (66&)
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Table 5. Relationship between urinary incontinence and participants characteristics and clinical data

Variable Ul present Ul absent Test* p-value
Mo {2:) Mo {2:)

HEAL 9.9+ 21 880+ 217 293 0.003

Diabetes duration 1467+ 245 131+ 852 174 0.08

Mo. vaginal deliveries 8.39 + 10.85 657+ 332 1.65 Q.09

Mo, O5 049 + 0.98 0.5 + 1.03 1.01 0.3

FEG 1053 £ 44 9.8+ 551 2.249 002

N.B.: Mann-Whitney test*

Table 6. Binary logistic regression analysis of Ul independent predictors

Variable B Wald p-value
Age 0.75 487 0.02
Diabetes type 1.17 2.23 0.13
Presence of ovarian cyst 9.7 1556 0.99
MNeuropathy 20.7 2.96 .08
Hbalc 0.15 5.2 0.01
FEG 0.01 0.33 0.56

Discussion

This study aimed at estimating the prevalence and risk
factors for Ul among diabetic women who attended the
PHCCs in Taif city, Saudi Arabia. The study included a
total of 398 participants. The overall prevalence of Ul in
the present study was 34%, a figure that is lower than
that found in a similar study conducted in Palestine (34%
versus 43.2%) (19).

At the same time the observed prevalence in the present
study is also lower than that revealed from studies done
on diabetic women in Jordan (44%) (20) and Turkey
(41%) (21), United Arab Emirates (63%) (4) and Kuwait
(95.2%) (22). At the same time this prevalence is also
lower than that reported in a national study done in Jazan
city, Saudi Arabia where the prevalence was (44.2%)
(18). The higher prevalence of Ul reported in the Jazan
study could be explained by including all healthy women
in childbearing age. This observed variability in results
done across countries could be attributed to many factors
such as the difference in study design, study population,
sample size, variation in Ul definition, different inclusion
criteria, different settings and data collection tools.

Age was found to be associated to decreased elasticity
and capacity of the bladder, decreased sensation, detrusor
muscle mass causing Ul (23). In this study participants
with an age = 50 years had an increased risk of having Ul.
The same result was found in previous studies (4,20,21).
Results from 2 studies that took place in Saudi Arabia
agreed with ours where in the first one 66.3% of female
whose ages were 50 years and above were Ul patients
(18) and in the second female Ul was found to be more
prevalent among older women (17). Women over the age
of 45 years were 3.8 times as likely to report Ul than those
who were younger according to a study in Kuwait (24).

DM type 2 was found to be a risk factor of Ul in this work.
This was explained by the microvascular damage to
bladder innervations and urethral sphincter, in addition to
sphincter dysfunction, bladder instability, urinary retention,
and elevated postvoid residual urine volume that leads
to an overflow of Ul (25,26), as shown in Table 3 which
links diabetes as a significant risk factor for Ul in females.
The results of a study that was conducted in Jeddah,
Saudi Arabia on the prevalence of urinary incontinence
in females, risk factors and barriers to health seeking
classified diabetes as a risk factor for Ul as 60 out of the
379 females interviewed (15.8%) had diabetes mellitus
(17). An opposite finding was present in a previous study,
where diabetes was not a risk factor for Ul (27).

Another risk factor for Ul among the studied participants
was UTI. The same result was found in previous studies
(17,19). A study on the incidence and risk factors of urinary
incontinence in women visiting family health centers in
Turkey agreed with ours that urogenital infection had a
significant correlation with Ul and that to eliminate the
negative effects of Ul on quality of life it is essential to focus
on the prevention of Ul's risk factors such as urogenital
infection (27). A history of recurrent UTls was found to
be the main risk factor and predictor of Ul amongst the
diabetic women and tripled the risk of Ul in a Palestinian
study (19) and other studies (17,18,24).

This study found that a non-significant difference was
present between Ul and participants’ parity. This finding
disagrees with a previous study where women who had
more than 5 children had a higher risk of having Ul (17). It
also disagrees with the study done by Kili¢, 2016, where
the number of children, the duration of deliveries and POP
were the most significant risk factors for Ul (27).
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In the present work, 12.6% of females having Ul suffered
leakage related to urgency. A previous study found that
31.8 % of Ul was of the urgency type (27). Another study
found that most of the participants had a small amount of
urinary leakage (28).

In the last four weeks, 48.9%, 25.9%, 6,7%, 12.6%
and 34.1% of studied women in this study had frequent
urination, urine leakage drops, difficulty in urinating or
emptying, pain or discomfort in lower abdomen, leakage
related to urgency, and leakage related to physical
activity respectively. Among them, 11.1%, 11.9%, 12,6%.
19.3%, 15.6%, 19.3%, and 20.7% suffered effects of Ul
on the ability to do household chores, physical recreation,
entertaining activities, ability to travel in car or bus more
than 30 minutes, participation in social activities outside,
emotional health, and feeling frustrated respectively. This
result agrees with that found in another study, where only a
small number of the patients were greatly bothered by the
incontinence (19). This effect on daily life activities reported
by the participants in the present study is somewhat lower
than that observed in a study done by Ghafouri et al. (2014)
(28) and Al-Badr et al (17) who found that the percentages
of women who Ul had a great effect on their daily life were
34 % and 49.8% respectively.

A non-significant relationship was found between smoking
and Ul (p=> 0.05). In agreement with this result is that
revealed from another Saudi study where smoking was not
a risk factors for Ul (17). In contrast to our results is that
reported by Donforth et al. where there was an association
between smoking and Ul (29).

In this study it was observed that patients suffering from
diabetic neuropathy and those who had an ovarian cyst
had a significantly higher percentage of Ul. A study done
in Palestinian women found that diabetic nephropathy and
ovarian cysts were not risk factors for Ul (19). The higher
the HbA1C and FBG in diabetic patients in this study was
associated with a higher risk of getting Ul, a result that was
observed in a study done in Jeddah (30).

A non-significant relationship was found between vaginal
or CS deliveries and Ul in the present study, while in
Jazan’s study, Ul prevalence was significantly higher in
females who delivered vaginally than who delivered via
CS (18).

Limitations

Using a cross sectional study had the limitation of observing
the relationship between studied variables without the
detection of the cause-effect relationship.

ORIGINAL CONTRIBUTION

Conclusions

The prevalence of Ul among studied participants was
34%. Participants with an age = 50 year, having DM type
2, UTI, Ovarian cyst, neuropathy, higher levels of HbA1
and FBG had a significantly higher percentage of those
having Ul. Binary logistic regression analysis found
that participants’ older age and high HbA1c level were
independent predictors for Ul. The study calls for health
education of all diabetic women about Ul. As this problem
is often neglected, all diabetic women suffering Ul should
be targeted by the caring physician to be treated.
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