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Urinary incontinence (UI) is a widespread health 
problem affecting the physical, psychological, 

social and economic well-being of individuals and 
their families.1-9  Prevalence of female UI in Turkey 
was reported as 25.8%,10 23.9%,11 and 20.8%.12 
Parous and obese women seem to be at a higher 
risk for urinary leakage than nulliparous and normal 
weight women although, the mechanism for this 
association is not understood.3,13-15  The aim of the 
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present study was to explore the association between 
parity and urinary leakage among a random sample of 
adult Turkish women. We also investigated if there is 
an association of UI with age and/or body mass index 
(BMI).

Methods.  There are 34 primary health care 
centers (PHCs) in the city center and 56 PHCs 
in the peripheral suburbs of Sakarya. A total of 

Objective: 	 To explore the association between 
conventional risk factors and urinary leakage among a 
random sample of adult Turkish women.

Methods:  Six hundred and fifty patients (mean age 33.2 ± 
10.6 years; range 17-65 years) attending 6 Primary Health 
Care Centers in the Eastern Marmara Region, Turkey 
were randomly enrolled in this study, between September 
2005 and December 2005. After signing their informed 
consent, all patients filled in a questionnaire consisting of 
questions inquiring any kind of urinary leakage, related 
symptomatology and personal medical history. 

Results:  One hundred and six women (16.4%) with urinary 
incontinence (UI) were reported. The most frequent type of 
incontinence was mixed UI (n=65, 61.3%). The prevalence 

ABSTRACT

of stress UI among all incontinent women was 20.8% 
(n=22) and urge UI 17.9% (n=19). The prevalence was 
associated with age, body mass index and parity. Number 
of pregnancies was positively correlated with prevalence 
of incontinence (r=0.30, p<0.001). Women who had >2 
deliveries had a higher risk of UI (odds ratio = 4.04, 95% 
confidence interval, 2.37 to 6.89, p<0.001).

Conclusion:  The results of this study supported previous 
reports revealing that age, body mass index, type of 
deliveries and number of pregnancies/deliveries are risk 
factors of UI, and showed that age, body mass index and 
number of pregnancies should be regarded as independent 
risk factors.
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122,360 women >20 years were registered. Out of 
these PHCs, 3 central and 3 peripheral PHCs were 
randomly selected for the study. In these selected 
PHCs, there were 32,632 registered women >20 
years (15,070 central, 17562 peripheral). According 
to these numbers, a representative sample size of 
589 women was calculated with a 5% significance 
level and 4% deviation. A predicted “non response” 
rate of 10% was added. Every women attending to 
these 3 PHCs aged 20 years or more were informed 
about this study. Among them the first 650 women 
who accepted to take part in the study assigned after 
their verbal informed consent. This study has been 
conducted between September 2005 and December 
2005, in Sakarya. The participants received a 
comprehensive questionnaire consisting of 2 parts; the 
first part was investigating health aspects, the second 
was including specific questions about incontinence 
symptoms. The participants filled-in the second part, 
if they affirmatively answered the question about 
any kind of involuntary loss of urine.  To evaluate 
the risk factors for UI, 2 populations were defined, 
namely women with or with no UI symptoms. Urge 
incontinence was defined as any leakage of urine. 
Circumstance of leakage (coughing, sneezing, 
laughing, on effort/physical exertion, associated with 
sexual intercourse, washing hands, with a sudden and 
strong urge to void and so forth) was categorized. If 
the woman declared complaint of involuntary loss of 
urine on effort or exertion, or on sneezing or coughing 
without urge to go to the toilet, stress incontinence 
(SUI) was defined. Urge urinary incontinence (UUI) 
was defined as the complaint of involuntary leakage 
of urine accompanied by or immediately proceeded 
by urgency. If both complaints were answered 
affirmatively, mixed urinary incontinence (MUI) was 
defined.16,17  The population was classified into aged 
≤30 and >30 years, this threshold being the median 
age of the study population. Obesity was defined by 
BMI of ≥25 and the 2 groups were defined, not obese 
(BMI <25) and obese (BMI ≥25).

Statistical analysis.  The potential relationship of 
each factor with UI was analyzed. Descriptive data 
were presented as mean (median, standard deviation 
(SD)) or percentage. The relationship between each 
potential risk factor and UI was estimated using the 
Chi-squared test. The probability values of less than 
0.05 were considered significant. Odds ratios (OR) 
were used to describe the effects of risk factors on 
UI. The relationship between age, BMI and UI was 
also estimated with correlation analysis. In order to 
identify the independent determinants/predictors of 
UI, binary logistic regression with the presence of UI 
as dependent and potential risk factors as covariates 
(age, BMI, number of pregnancies and deliveries, and 
mode of delivery) was performed.

Results.  The mean age of the study population was 
33.2 (median = 30.0, SD10.6) years. One hundred and 
six (16.4%) women reported UI symptoms (SUI=22 
[20.8%], UUI=19 [2.9%], MUI=65 [61.3%]). The 
reported prevalence of UI increased from 7.4% in 
women aged <30 to 25.3% in those aged ≥30 (Table 
1). The trend analysis showed that prevalence of UI 
was significantly different between age groups and 
increased with age (r=0.33, p<0.001), and those aged 
≥30 years were more at risk of UI (OR=4.26, 95% 
CI, 2.62 to 6.93, p<0.001). Body mass index was 
positively correlated with UI (r=0.28, p<0.001) and 
the prevalence of UI significantly increased with 
obesity (from 9.8% to 23.7%, p<0.001). Obesity 
increased the risk for UI by 2.86 (95% CI, 1.83 to 
4.45, p<0.001). There was no significant difference 
in UI between the group of cesarean delivery (n=8, 
9.9%) and the group with no pregnancies (n=9, 
5.5%). Prevalence of UI increased in women with 
previous vaginal delivery (n=70, 21.9%) and it was 
a significant risk (OR=4.82, 95% CI, 2.34 to 9.93, 
p<0.001). The number of pregnancies were positively 
correlated with prevalence of incontinence (r=0.30, 
p<0.001). The relationship between the number of 
pregnancies and UI is illustrated in Table 2. Urinary 
incontinence prevalence was also associated with 

Table 1 - Number of incontinent women (n) and prevalence (%) according to age groups.

Groups Age groups (years) Total

≤30 31-35 36-40 41-44 ≥45

With urinary incontinence
With no urinary incontinence

Total

    24     (7.4)
   302   (92.6)

326 (100)

   10    (12.0)
   73    (88.0)

83  (100)

   9   (12.9)
  61   (87.1)

70  (100)

   20  (27.4)
   53  (72.6)

73 (100)

  43  (43.9)
  55  (56.1)

98 (100)

106   (16.3)
544   (83.7)

650 (100.0)
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Table 2 - Prevalence of incontinence by number of pregnancies. 

Women Number of pregnancies Total
0 1 2 3 ≥4

With UI symptom
Without UI

Total

       5     (3.8)
   126   (96.2)

131 (100)

     6     (6.1)
   92   (93.9)  

98 (100)

     19     (14.2)
   115     (85.8)

134   (100)

     20    (14.7)
   116     (85.3)

136   (100)

    56    (37.1)
    95    (62.9)

151  (100)

   106   (16.3)
   544   (83.7)

650 (100)

UI - urinary incontinence

Table 3 -	 Number of women with incontinence (n1) without incontinence (n2) and urinary incontinence prevalence (%) according to age and 
number of deliveries.

Number of
deliveries

Age Group Total
n1/n2 (%)

     20-34
      n1/n2 (%)

35-44
n1/n2 (%)

≥45
n1/n2 (%)

0
1
2
3
≥4

Total

9/150 
7/85 

10/80 
4/38 
1/13 

31/366 

  (5.7)
  (7.6)
(11.1)
  (9.5)
  (7.1)

  (8.4)

0/3
1/8

9/37
5/39
8/22

23/109

  (0.0)
(11.1)
(19.6)
(11.4)
(26.7)

(21.3)

0/1 
1/0 
4/7

11/31
36/30 

52/69 

  (0.0)
(100)
(36.4)
(26.2)
(54.5)

(42.9)

9/154 
9/93

23/124
20/108
45/65

106/544

  (5.8)
  (9.7)
(18.5)
(15.6)
(40.9)

(16.3)

Table 4 - Number of incontinent women (n) and prevalence (%) according to mode of deliveries.

Incontinence Mode of deliveries Total

Vaginal only Cesarean only Vaginal and cesarean

Yes
No

Total

      70     (21.9)
   250    (78.1)

320  (100)

     8      (9.9)
   73    (90.1)

81  (100)

   19    (22.4)
   66    (77.6)

85  (100)

    97   (20.0)
  389   (80.0)

486  (100)

Table 5 -	 Binary logistic regression analysis with presence of urinary incontinence as dependent and age, BMI, number of pregnancies as 
covariates. 

 Parameters
 

B
 

Standard
error

 

Wald
 

Degrees 
of freedom

 

Significant
 

*Exp(B)
 

95% 
confidence interval 

for Exp(B)

Lower Upper

Age
Body mass index (BMI)
Number of pregnancies
Constant

0.04
0.07
.33

-5.81

0.01
0.03
0.12
0.66

  9.05
  7.60
  7.03
77.31

1
1
1
1

0.003
0.006
0.008
0.000

1.04
1.07
1.39

  0.003

1.02
1.02
1.09

 

1.07
1.12
1.77

 

*Exp (B) - estimated odds ratio
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both, age and parity (Table 3). In the age group 20-34 
years, the prevalence was approximately 4-fold higher 
(5.7% for nullipara and 22.6% for primipara). A 
greater effect was found in the age group 35-44 years, 
where the second delivery accounted for an increase 
in prevalence from 4.3-39.1%. Women who had >2 
deliveries had a higher risk for urinary incontinence 
(OR= 4.04, 95% CI, 2.37 to 6.89, p<0.001). 

Table 4 shows the prevalence of incontinence, 
according to mode of delivery. The prevalence was 
more than doubled from 9.9% of women who had 
undergone cesarean section to 21.9% and 22.4% for 
women who had vaginal delivery of any pregnancy.  
Out of 514 women who had delivered, 295 (57.4%) 
had previous episiotomy and 58 (19.7%) of them 
were reported as UI. Among women without previous 
episiotomy (n=219, 42.6%) 41 women (18.7%) were 
incontinent. The difference between proportions 
was insignificant (OR= 1.06, 95% CI, 0.68 to 1.66, 
p=0.82). Binary logistic regression with the presence 
of UI as dependent and potential risk factors such as 
age, BMI, number of pregnancies and deliveries, and 
type of delivery as covariates, revealed age, BMI and 
number of pregnancies as the independent predictors 
of UI.  Results of the binary logistic regression analysis 
with odds ratios (exponential beta) for independent 
predictors of UI are displayed in Table 5.

Discussion.  The overall prevalence of UI in the 
present study was 16.4, increasing to 43.9% in those 
aged ≥45 years, decreasing to 7.4% in those aged 
≤30. The reported prevalence varies. The community 
based studies report prevalence rates ranging from 
4.8 to 58.4%.6,18  Melville et al,19 in a study of 6,000 
women aged 30-90 years, reported a prevalence 
of 42%; 28% were from the youngest decade and 
55% from the oldest decade. Reported female UI 
prevalence from Turkish population based studies 
were 20.8%,12 23.9%,11 and 25.8%.10 In most of the 
epidemiologic studies, a questionnaire was used with 
neither clinical examination nor laboratory methods, 
as in the present. In this study, UI was defined as 
any involuntary leakage of urine with no regard to 
severity or frequency.16,17 The reported prevalence 
in studies conducted with the same definition was 
13-58.4%.12,20-25  Constitutional, gynecological and 
obstetric histories have been identified as risk factors 
for female UI. In the present study, the prevalence 
of UI increased with age in concordance with the 
literature.11,14,26-29 Obesity, was positively correlated 
with the risk of UI in the present study. In obese women 
symptoms of UI were found to be common3,30-34 and 
there is an evidence from clinical series that weight 
loss has a positive impact on UI.35-38 Gynecological 
and obstetric histories were regarded as risk factors for 
UI, although reports are controversial. Some studies 

consider parity as a risk factor for UI,3,8,34,39-42 and some 
other perineal trauma due to vaginal delivery.43,44  It 
is still a question of debate if the type of delivery is 
the true risk factor or pregnancy alone. In the present 
study, both pregnancy and vaginal delivery were risk 
factors while cesarean deliveries were not.  Parity and 
type of delivery were confounded risk factors for UI 
in the logistic regression analysis. 

In conclusion, the results of the present study 
supported previous reports revealing that age, BMI, 
type of deliveries and number of pregnancies/
deliveries were risk factors of UI, and showed that 
age, BMI and number of pregnancies should be 
regarded as independent risk factors. Community 
based health programs should provide informations 
about UI risk factors to all women, and preventive 
strategies should be implanted accordingly, especially 
in younger adults. Physicians of primary health care 
should be aware of the prevalence of UI and question 
about this issue even if it is not the patient’s reason 
for encounter because this problem covers almost one 
fourth of the middle aged women and is perceived as 
a biopsychosocial problem.	
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