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ABSTRACT

Objective: Urinary incontinence (Ul) is involuntary urine flow that causes social and hygienic problems. The association be-
tween risks factors and Ul in women was assessed. We compared the risk factors based on Ul subtypes.

Methods: The study included 470 women with different Ul types (320 urge Ul [UUI], 80 stress Ul [SUI], and 70 mixed Ul [MUI]).
Age, educational level, urban/rural residence, parity, delivery type, diabetes mellitus (DM), and hypertension status, any
neurological abnormality, menopausal status, surgical history, and body mass index (BMI) were obtained.

Results: Of all women, 320, 80, and 70 had UUI, SUI, and MUI, respectively. The groups did not differ significantly in terms of
age, hypertension status, neurological abnormality rate, smoking status, or surgical history (all p>0.05). Parity, episiotomy,
DM status, delivery type, menopause status, hysterectomy history, and BMI differed significantly among the groups (all
p<0.05).

Conclusion: Our study found that parity, episiotomy, DM status, delivery type, menopause status, hysterectomy history, and

BMI may be independent risk factors for different Ul types.
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INTRODUCTION

The lower urinary system consists of the bladder and urethra.
However, urine filling and discharging occurs in harmony with
the pelvic floor and neurological system that affect the working
mechanism of the vesicourethral unit formed by these two ana-
tomical structures. Urinary incontinence is involuntary urine flow
that causes social and hygienic problems.

The International Continence Society describes urinary incon-
tinence (Ul) as any involuntary urine leakage; Ul is subdivided
into stress, urge, and mixed Ul (MUI). Stress Ul (SUI) is defined
as intra-abdominal involuntary urine flow that accompanies
increased intraabdominal pressure due to urethral hypermo-
bility, bladder neck and insufficient support, and/or proximal
urethra arising from failure in the intrinsic sphincter (1, 2). SUI
is involuntary urination that occurs while exercising, laughing,
sneezing, or coughing. Involuntary loss of urine associated
with an urgent need to urinate constitutes Ul; MUl is a com-
bination of SUl and urge Ul (UUI) (3, 4). Although its incidence
increases with age, it affects approximately 20% of all women.
Current epidemiological data showed that 17% of women old-

er than 20 years and 38% of women older than 60 years were
affected (5, 6).

Previous studies showed that smoking, old age, female sex, fa-
milial predisposition, number of births, menopause, poor gen-
eral health, diabetes mellitus, asthma, high body mass index
(BMI)/obesity, chronic constipation, previous urogynecological
surgery, cognitive decline, decreased physical function, and oth-
er medical and social conditions (pulmonary diseases, neurolog-
ical diseases, and spinal cord injuries) were Ul risk factors (7-10).
Here, we evaluated the risk factors in our patients with different
Ul types. We compared the risk factors based on Ul subtypes.

METHODS

This was a prospective case—control study conducted in the de-
partment of urology of a tertiary research and education hos-
pital from January 2014 to January 2015. All patients provided
informed written consent, and the Sanko University Ethics Com-
mittee (November 21, 2018/number: 2018/11-08) approved the
protocol. We recorded patient Age, parity, urban/rural residence,
educational status, delivery type, diabetes mellitus and hyper-
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Table 1. Comparison of the clinical parameters between the different types of urinary incontinence

Variables Urge Ul group (n=320) Mix Ul group (n=70) Stress Ul group (n=80) p
Age (years) 49.48+19.45 52.82+7.05 44.88+9.23 0.127
BMI (kg/m?) 27.62+6.57 23.07+0.86 22.28+1.22 0.006*
Parity 2.95+2.3 3.54+1.1 2.5+0.88 0.020*
Episiotomy 40 (0.13) 0 (0) 0 (0) 0.017*
Diabetes mellitus 57 (0.18) 35 (0.50) 27 (0.34) 0.001*
Hypertension 102 (0.32) 30(0.43) 15 (0.19) 0.128
Delivery type

Cesarean 112 (0.35) 0 (0) 22 (0.28) 0.001*

Vaginal 167 (0.48) 70(0.93) 57 (0.63)

No birth 40 (0.13) 0 0 (0
Neurological abnormalities 47 (0.15) 12 (0.18) 5(0.06) 0.362
Smoking 20 (0.06) 2 (0.04) 0 (0 0.317
Menopause 137 (0.43) 30 (0.43) 12 (0.16) 0.015*
Previous surgery 135 (0.42) 42 (0.61) 30(0.38) 0.143
Previous cesarean 75(0.23) 5(0.07) 22 (0.28) 0.106
Hysterectomy 20 (0.06) 35 (0.50) 5(0.06) 0.001*

*: p<0.05: Two-sided p values were considered statistically significant, BMI: body mass index.

tension status, any neurological abnormality, smoking status,
and history of surgery, episiotomy, or cesarean section were ob-
tained. The hospital discharge records described maternal con-
ditions based on ICD-10 diagnoses. Incontinence type was eval-
uated based on the International Continence Society. Exclusion
criteria were presence or history of inferior genital tract cancer,
previous treatment with pelvic radiotherapy, pregnancy, and
previous urogynecological surgery (e.g., sling, anterior/posterior
colporrhaphy, Burch operation).

Statistical Analysis

The Shapiro-Wilk test was used to confirm the normality of dis-
tribution of continuous variables. The Kruskal-Wallis and Dunn'’s
multiple comparisons tests were used to compare non-normally
distributed data among the three groups. The chi-squared test
was used to compare pairs of categorical variables, and the Bon-
ferroni correction was used to adjust for multiple comparisons
when the chi-squared test result was significant. The Firth logistic
regression model of the R ver. 3.5.1 brglm package to reduce bias

Main Points:

- Although Ul is a treatable condition, many women expe-
rience psychological, social, and physical problems due to
this disorder.

- Parity, episiotomy, DM status, delivery type, menopause
status, hysterectomy history, and BMI may be independent
risk factors for different Ul types.

caused by the low prevalence of certain categories when a bi-
nomial-response general linear model is used (11). All univariate
statistical analyses were performed using SPSS for Windows ver
(IBM SPSS Corp.; Armonk, NY, USA). 24.0; p<0.05 was accepted as
statistically significant.

RESULTS

The study included 470 women with Ul, of which 320 (68.1%),
80 (17%), and 70 (14.9%) had UUI, SUI, and MUI, respectively. Ta-
ble 1 shows the comparison of demographic and clinical char-
acteristics. No significant among-group difference was found
for age, hypertension, smoking status, neurological abnormality
rate, or surgical history (all p>0.05). Parity, episiotomy, DM sta-
tus, delivery type, menopause, hysterectomy status, and BMI dif-
fered significantly among the groups (all p<0.05). On subgroup
analysis using the Dunn’s test, BMI in the UUI group was signifi-
cantly higher than that in the SUI group (p=0.001); significant
differences were observed between the SUI and MUI (p=0.011)
and between UUI and MUI (p=0.001) groups. Bonferroni cor-
rection showed that the incidence rates of episiotomy and DM
were significantly higher in the UUI group (p=0.017 and 0.001,
respectively). Vaginal delivery was more common in the MUI
group (p=0.001), menopause in the UUI group (p=0.015), and
previous hysterectomy in the MUI group (p=0.001). Table 2 sum-
marizes the outcomes of logistic regression. Vaginal delivery
(OR=82.66) and menopause (OR=32.43) were risk factors for SUI
compared with UUI; episiotomy (OR=20.82) and DM (OR=4.32)
were risk factors for UUI compared with MUI; and hysterectomy
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Tablo 2. Odds ratios of the clinical parameters between the
subgroups

Variable groups OR (95% CI) p
Urge Ul group vs Mix Ul
BMI 0.870(0.801-0.945)  0.001*
Episiotomy 20.824 (0.992-436.917) 0.003*
Diabetes mellitus 4.326 (1.334-14.028) 0.015*
Delivery type
No vaginal 0.03 (0.001-0.681) 0.027*
Menopause 0.12 (0.034-0.421) 0.001~
Hysterectomy 0.153 (0.042-0.551) 0.004*
Stress Ul group vs Urge Ul
group
BMI 0.84 (0.77-0.92) 0.001*
Episiotomy 0.017 (0.001-0.472) 0.017~
Diabetes mellitus 0.179 (0.05-0.64) 0.008*
Delivery type
No vaginal 82.664 (3.529-1936.155 0.006*

No vaginal no cesarean 47.391 (1.493-1504.326) 0.029*

Menopause 32.434 (7.378-142.584) 0.001*
Stress Ul group vs Mix Ul group
BMI 0.48 (0.275-0.846)  0.011*

Hysterectomy 17.112 (3.893-75.228) 0.002*

*: p<0.05: Two-sided p values were considered statistically significant,
BMI: body mass index; Ul: urinary incontinence

(OR=17.11) and menopause (OR=0.48) were risk factors for SUI
compared with MUI. No other significant differences were found
among the groups.

DISCUSSION

Ul is an important medical and social public health problem due to
its incontinence, family, and healthcare costs. Although one-third
of women have Ul, most women do not consult a physician for this
symptom. Itis especially important to direct patients with risk factors.

The risk factors were evaluated for Ul by Ul subtypes. On re-
gression analysis, vaginal delivery (OR=82.66) and menopause
(OR=32.43) were risk factors for SUl compared with UUI; episiot-
omy (OR=20.82) and DM (OR=4.32) were risk factors for UUl com-
pared with MUI; and hysterectomy (OR=17.11) and menopause
(OR=0.48) were risk factors for SUl compared with MUI. Previous
studies have found that obesity was a risk factor for Ul (12, 13). In
a cross-sectional study of the Women'’s Health Australia project,
obese women with BMI of 30-40 kg/m” were at a two-fold high-
er risk of Ul than women with BMI<20 kg/m? (14). Obesity was
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also found as a risk factor in all subgroups. Basak et al. (10) found
that women attending a outpatient urology department tended
to have MUI and more than risk or associated factors, including
obesity and DM (10).

Childbearing may cause Ul in women. The delivery mode is con-
sidered a major risk factor for Ul; most Ul complaints are associ-
ated with pregnancy, childbirth, or postpartum issues. Howev-
er, the impact of birth mode on incontinence and the possible
protective role of cesarean section remain debatable. Singh et
al. (15) found that Ul was more common in women with a history
of vaginal delivery compared with nulliparous women and those
who underwent cesarean section. However, Parazzini et al. (16)
found no increased risk of UUI after vaginal delivery. In another
study, the prevalence of both SUI and UUI was lower among nul-
liparous women and higher among women with 5-6 deliveries
(17). This may be associated with impairment in pelvic muscle
nerves during birth, development of atrophy in muscles, and de-
velopment of prolapse over time (18). We found that vaginal de-
livery was a risk factor for SUI. By contrast, some studies showed
that delivery with a birth weight of >4 kg affected Ul (19).

Any association between episiotomy and Ul remains unclear. In
two Turkish studies, no significant correlations were evident be-
tween vaginal episiotomy, age at first childbirth, and Ul (20, 21).
However, Chang et al. (22) found that Ul was significantly more
common in women who had episiotomy compared with those
who did not. Episiotomy was a risk factor in the Ul group com-
pared with the MUI group. According to the literature, episioto-
my can effectively prevent anterior perineal laceration, but not
perineal damage, as well as urinary and anal incontinence and
pelvic floor relaxation (23).

DM is also associated with Ul. Kilic et al. (24) considered that DM
triggered Ul by causing glycosuria, detrusor muscle overactivity,
recurrent urinary infections, and diabetic cystopathy. Although
some studies found correleations between DM status and Ul,
other studies did not (25, 26). We found that DM was a risk factor
in the Ul group compared with the MUI group.

Hysterectomy violates the integrity of the pelvic floor muscu-
lature and connective tissue, and denervates the bladder, all of
which are associated with Ul (27). Two long-term follow-up stud-
ies showed significant associations between hysterectomy and
Ul (28, 29). Similarly, we also found a strong association between
hysterectomy and SUI compared with MUI. Previous studies
found that menopause affected the Ul rate. De Boer et al. report-
ed that menopausal women reported significantly more Ul and
required more pelvic organ prolapse (POP)/incontinence surger-
ies than did other women Another study found that menopause
predisposed women to POP (30).

CONCLUSION

Although Ul is a treatable condition, many women experience
psychological, social, and physical problems due to this disor-
der. Many studies have been conducted on Ul risk factors. In our
study, we investigated the risk factors among Ul subtypes. Such
analyses could improve treatment outcomes.
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