
Objective: There is a significant inverse correlation between poor education level and one’s awareness of his/her health status. Poorly 
educated patients presume most of the disorders as an expected progress of aging and daily life. In our study we aimed to clarify the 
prevalence of urinary incontinence (UI) in women with a poor educational level.

Methods: Female patients admitted to urology and gynecology outpatient clinics without UI complaints were enrolled into the study. Patients, 
who were uneducated or only literate, were defined as poorly educated. All patients were made to fill in Urinary Distress Inventory (UDI-6) and 
Incontinence Impact Questionnaire (IIQ-7) forms. Patients younger than 18 years, with a history of incontinence surgery and pelvic surgery, 
history of pelvic radiation, presence of urologic and gynecological malignancy or severe neurological diseases were excluded from the study.

Results: In study population, 236 patients (46.1%) had a compliant of UI. Patients with UI were at a significantly older age and they had higher 
Body Mass Index (BMI). UDI-6 and IIQ-7 scores were significantly higher in patients with UI. The BMI, history of difficult labor and presence of 
pelvic organ prolapse were significantly higher in patients with stress UI (SUI). Age, BMI, presence of diabetes mellitus, number of deliveries, 
history of difficult labor and presence of pelvic prolapse were significantly higher in patients with urgency UI.

Conclusion: Our study revealed that even not applying to hospitals with that complaints the incidence of UI was very high in poorly educated 
female population and higher BMI, presence of difficult labor, pelvic prolapse were risk factors for UI and SUI subtypes.
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INTRODUCTION 
Urinary incontinence (UI) is defined as the complaint of any 

involuntary leakage of urine and forms of UI are divided into 

three main subtypes as stress UI (SUI), urgency UI (UUI) and 

mixed UI (MUI), according to International Continence Society (1). 

Although, UI is not a life-threatening disorder, its adverse effects 

on quality of life, mental health and sexual behavior are well-

known. Zaccardi et al. (2) stated that 12%-50% of middle-aged 

women were faced with UI. In another study, Hunskaar et al. 

(3) stated the wide range of UI prevalence in different countries 

such as Spain with 23% and France with almost 45%. Some 

authors believed extensive differences between UI rates stem 

from ethnicity, age at which incontinence begins, heterogeneity 

of the population studied and educational level.

Previous reports demonstrated the significant inverse correlation 

between poor education level and one’s awareness of his/her 

health status. Poorly educated patients presuming most of the 

disorders as an expected progress of aging do not benefit from 

patient information programs properly, causing inefficient and 

inadequate description of complaints. Pedro et al. (4) found that 

infertile people with low education level did not have adequate 

knowledge about their illness, interventions and campaigns. 
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Similarly, Ramírez-Moreno et al. (5) stated low educated patients 

who were faced with stroke had a lower quality of health and 

life expectancy than high-educated patients. Also, Kubik et al. 

(6) investigated incontinence prevalence considering ethnicity 

and has come to the conclusion that low socioeconomic status 

decreases awareness of incontinence.

Although previous reports investigated the prevalence of 

UI in different ages, ethnicities, regions and socioeconomic 

status intensively, no study has yet to evaluate the impact of 

educational level. In present study, we primarily aim to clarify 

the prevalence of UI in women with a poor educational level.

METHODS
This study was performed after approval by Haseki Training and 

Research Hospital Ethics Committee (4532771-432). Form was 

obtained from the patients. Between February 2018 and August 

2018, female patients admitted to urology and gynecology 

outpatient clinics without UI complaints in two hospitals, were 

enrolled into the study. Patients, who were uneducated or only 

literate, were defined as poorly educated and selected as candidates 

for the study. The charts of the patients were recorded prospectively 

in the electronic data system. Detailed medical history was obtained 

from each patient. Patients’ age, Body Mass Index (BMI), presence 

of diabetes mellitus, menopause status, number of deliveries and 

abortuses were evaluated. Also, patients were made to fill in Urinary 

Distress Inventory (UDI-6) and Incontinence Impact Questionnaire 

(IIQ-7) forms. Exclusion criteria were being <18 years old, history of 

incontinence surgery and pelvic surgery, history of pelvic radiation, 

presence of urologic and gynecological malignancy. Also, patients 

with severe neurological diseases and patients who failed to fill in 

the form were excluded from the study.

Urinary Distress Inventory-6 Questionnaire

The UDI-6 questionnaire is a simple and lucid form to evaluate 

quality of life in patients with urinary incontinence. The UDI-

6 evaluates the type and severity of urological symptoms with 

6 questions and each question is scaled from zero to three 

according to the volume of the complaints. The questionnaire 

is divided into three subgroups of irritability symptoms, stress 

symptoms and obstruction symptoms/pain related to urination. 

Each question was designed with two questions. To obtain UDI-6 

score for each patient, sum of scores was divided by six and then, 

multiplied by twenty-five (7).

Incontinence Impact Questionnaire-7

The IIQ form is developed by the Continence Program for 

Women Research Group with 30 questions to assess the effects of 

UI in female patients’ quality of life. Then, IIQ form was revised 

from 30 to 7 items for a more efficient and simplified use (IIQ-

7). In IIQ-7 form, each question was scaled from 0 to 3.0 refers 

to “not at all”; 1 refers to “slightly”; 2 refers to “moderately”; 

and 3 means “greatly”. To obtain IIQ-7 score, sum of the scores 

(range between 0-21) is divided by seven and then multiplied 

by 33.3 (100/3) and the scores are put on a scale from 0 to 100. 

If <2 response is missing, the average score of the questions is 

taken. If more than 2 items are missing, a total score cannot be 

calculated (8).

Statistical Analysis

The Statistical Package of Social Sciences for Windows (SPSS) 

version 20.0 was used for statistical analysis. The patients 

were categorized into groups according to presence of 

urinary incontinence, urge urinary incontinence, SUI and 

mixed incontinence. Categorical variables were presented 

as numbers and analyzed with chi-square test. Continuous 

variables were presented as mean ± standard deviation 

and evaluated with independent sample t-test. Correlation 

analyses were done by Pearson’s correlation coefficient. 

Logistic regression analyses, on the other hand, were used 

so as to find predictive factors for urinary incontinence. A 

statistical significance was noted when two tailed p value 

<0.05. 

RESULTS
At the end of the study period, total of 512 patients were 

evaluated. The mean age and mean BMI were 49.3 years 

and 27.2 kg/m2, respectively. Total of 72 patients (14.1%) 

had diabetes mellitus and 234 patients (45.7%) were in post-

menopausal status. The mean number of deliveries was 3.1. 

Patients’ demographic hallmarks were summarized in Table 1. 

Table 1. Demographic characteristics of patients

Number of patient 512

Age (year)* 49.3±13.5

BMI (kg/m2)* 27.2±4.1

DM 72 (14.1%)

Menopause 234 (45.7%)

Number of deliveries* 3.1±2.1

Vaginal* 2.7±2.3

Cesarean* 0.4±0.8

Abortus number* 0.6±1.0

History of difficult labor 103 (20.1%)

Pelvic prolapsus 93 (18.2%)

*Mean ± standard deviation, BMI: Body mass index, DM: Diabetes mellitus 
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In study population, 236 patients (46.1%) (SUI in 51 patients, UUI 

in 102 patients and MUI in 83 patients) had a compliant of UI. 

Comparison of patients with and without UI has revealed that 

patients with UI were at a significantly older age and they had 

higher BMI and the higher rate of women were postmenopausal 

(p=0.001, p=0.001, p=0.032 respectively). Furthermore, the 

number of vaginal deliveries and abortus was higher (p=0.011 

and p=0.001). Furthermore, they went through a difficult 

labor history, diabetes mellitus (DM) and pelvic organ prolapse 

(p=0.005, p=0.006 and p=0.001 respectively). Also, UDI-6 and 

IIQ-7 scores were significantly higher in patients with UI (28.6 

vs 9.0, p=0.001 and 37.3 vs 13.3, p=0.001, respectively). The 

BMI (28.7 kg/m2 vs 25.7 kg/m2, p=0.001), presence of pelvic 

organ prolapse (31.4% vs 10.1%, p=0.001) were significantly 

higher in patients with SUI. In addition; age, BMI, presence of 

DM, history of difficult labor and presence of pelvic prolapse 

were significantly higher in patients with UUI (p=0.001 for each 

parameter). Also, the number of deliveries was significantly 

higher in patients with UUI (p=0.027). Moreover, patients with 

MUI were at a significantly older age and they had a higher 

BMI, DM and higher rate of postmenopausal status (p=0.001, 

p=0.001, p=0.013 and p=0.012 respectively). Additionally, 

abortus numbers and pelvic organ prolapse diagnosis were 

significantly higher in patients with MUI (p=0.001 and p=0.02). 

Also, UDI-6 and IIQ-7 scores were significantly higher in all UI 

subgroups (p=0.001 and p=0.001 for each subgroups) (Table 2). 

Multivariable regression analysis revealed that higher BMI, 

history of difficult labor and pelvic prolapse were associated with 

UI (p=0.01, p=0.02 and p=0.01 respectively). Moreover, higher 

BMI and presence of pelvic organ prolapse increased the risk of 

SUI 3.78 and 3.9 times, respectively. Presence of DM, history of 

difficult labor and pelvic organ prolapse were found as the only 

risk factors for UUI in multivariable regression analysis (p=0.01 

for each parameter). Lastly, higher BMI, abortion history and 

pelvic prolapse were the risk factors for MUI (p=0.01 for each 

parameter) (Table 3).

DISCUSSION
Education level plays an important role for one to discern the 

abnormal changes in his/her body and consult a physician. Many 

previous reports in different disciplines have demonstrated that 

poorly educated people do not seek medical support until disease 

begins to hinder daily physical activities, disease progression, or 

emergence of fatal complications. On the other hand, UI is not 

fatal disorder but its association with deteriorating the quality 

of life is well-known. As a result, diagnosing UI in poor educated Ta
bl
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women contributes to the resolution of a health problem which 
has been ignored so far. 

The effect of advancing age on incontinence is still under 
investigation. Stephan and Hajjar (9) claimed that UI was an 
under-diagnosed and under-treated disorder with deteriorated 
quality of life in elderly population. In another study, Othman et 
al. (10) were faced with 24.4% UI rate in women with 25-34 years 
and 32.3% UI rate in women with 55-64 years. Also, they reported 
that only aging was a risk factor in the development of UUI and 
MUI, not SUI. Similarly, it was found that age was significantly 
older in patients both with UI and UUI and MUI subtypes in 
univariate analysis. However, multivariable regression analysis 
revealed that age was not a risk factor in the development of 
SUI, UUI and MUI in the present study. The mean age was 49.3 
years in our study which was a younger average than the average 
of other studies and that may have had a role on the outcome 
we came up with. 

In obese patients, patients with chronic insulin resistance, 
increased abdominal pressure and oxidative stress may have 
a role in the development of UI. Mishra et al. (11) evaluated 
the relation between obesity and UI and they concluded that 
higher BMI was associated with SUI and severe UI in middle aged 
female patients. Also, authors did not find statistically significant 
correlation between higher BMI and UUI. In parallel with this, 
Khullar et al. (12) investigated the incidence of UI in 13.178 
women and they found a significantly higher SUI rate in the 
obese patients. Similarly, UI, SUI and MUI were statistically more 
common in poorly educated obese women in the present study 
(p=0.01 for each parameter). 

Previous reports found a significant positive correlation between 
diabetes mellitus and UI, especially UUI subtype. Furukawa et 
al. (13) claimed that peripheral neuropathy and micro-vascular 

damage resulted in UUI. According to Danforth et al. (14) 

incidence of UUI up to was seen in 82% of diabetic patients. 

In another study by Brown et al. (15), prevalence of UUI was 

significantly higher in diabetic patients and even patients with 

impaired fasting glucose. In our study, we found a statistically 

higher diabetes mellitus rate in poorly educated females with 

UUI and MUI in univariate analysis, however, multivariable 

regression analysis showed no effect of diabetes mellitus on the 

development of UUI and MUI (p=0.09 and p=0.78). 

Squamous cells in lower urinary system had an estrogen 

receptor and deficiency of estrogen in menopausal status has a 

role in the development of UI with increasing mucosal atrophy 

in urinary system and total collagen concentration. Zhu et 

al. (16) reported that the incidence of MUI increased with 

advancing age and menopausal status. Moreover, according 

to British cohort study, women in postmenopausal period 

were reported to have said that their UI complaints were less 

than pre and perimenopausal women (17). In another study, 

Rekers et al. (18) reported that MUI was twice more common 

in postmenopausal women when compared to the ones with 

premenopausal status. Also, a significant correlation between 

MUI and postmenopausal status was found in univariate 

analysis while multivariable regression analysis showed no 

affect of menopausal status on MUI for poorly educated female 

population in our study. 

What’s more, pelvic floor muscle function has a crucial role in 

preventing UI and it’s well known that pelvic traumas such as 

pelvic surgeries, deliveries, abortus and difficult labor are related 

to pelvic floor muscle dysfunction. Wu et al. (19) reported that 

abortus history and number of cesarean sections were predictive 

factors for UI in women aged 20 years and older. In another 

study, Onur et al. (20) found that presence of difficult labor 

Table 3. Multivariable regression analysis

UI SUI UUI MUI

OR (95% CI) p OR (95% CI) p OR (95% CI) p OR (95% CI) p

Age* 0.97 (0.54-1.75) 0.92 0.26 (0.05-1.33) 0.11 1.10 (0.53-2.30) 0.80 1.36 (0.60-3.28) 0.47

BMI** 3.72 (2.43-5.71) 0.01 3.78 (1.90-7.51) 0.01 3.00 (1.73-5.22) 0.01 5.24 (2.94-9.33) 0.01

DM 1.34 (0.74-2.40) 0.33 0.42 (0.10-1.78) 0.25 1.84 (0.91-3.74) 0.09 1.12 (0.51-2.50) 0.78

Menopause 1.36 (0.64-2.90) 0.42 1.42 (0.66-3.02) 0.37 1.59 (0.86-2.94) 0.14 1.76 (0.90-3.42) 0.10

Number of deliveries*** 0.92 (0.61-1.38) 0.68 1.51 (0.73-3.10) 0.27 0.91 (0.53-1.55) 0.74 0.40 (0.53-1.36) 0.33

Abortus 1.38 (0.94-2.15) 0.13 1.55 (0.76-3.17) 0.23 0.76 (0.43-1.35) 0.36 2.43 (1.36-4.35) 0.01

History of difficult labor 1.89 (1.15-3.12) 0.02 1.45 (0.64-3.27) 0.37 2.22 (1.22-4.06) 0.01 1.55 (0.73-3.30) 0.26

Pelvic prolapsus 3.22 (1.88-5.51) 0.01 3.90 (1.72-8.84) 0.01 3.37 (1.68-6.73) 0.01 3.38 (1.51-7.55) 0.01

*Under and over 65 years old, **Under and over 30 years old, ***0, 1, 2, 3 years and older, BMI: Body mass index, DM: Diabetes mellitus, UI: Urinary incontinence, SUI: Stress 
urinary incontinence, UUI: Urge urinary incontinence, MUI: Mixed urinary incontinence
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history increased the UI development 1.57 times. In present 

study we were faced with significantly higher abortus numbers 

in MUI and difficult labor in women with UUI. 

Pelvic organ prolapses and UI, especially SUI subtype, are 

commonly diagnosed together. Obesity, increased abdominal 

pressure, lack of hormonal supplement and urogenital trauma 

may contribute to the development of pelvic organ prolapse and 

SUI. Islam et al. (21) investigated the predictive factors for UI in 

women and they found that pelvic organ prolapse was related 

to MIU (AOR 3.40, 95% CI 2.00-5.80; p< 0.0001), and SUI (AOR 

2.46, 95% CI 1.34-4.52; p=0.004). In parallel, Okonkwo et al. (22) 

analyzed incontinence status of 3963 women and they found a 

strong correlation between UI and pelvic organ prolapse. Also, 

in present study, multivariable regression analysis revealed that 

pelvic organ prolapse was significantly related to SUI, UUI and 

MUI (p=0.01 for each parameter). 

The present study had some limitations, though. Cross sectional 

nature of study without follow up results and absence of 

treatment outcomes were accepted as limitations in our 

study. Secondly, period of UI was not examined. Additionally, 

participants were evaluated by different physicians in three 

different academic centers. However, to achieve higher internal 

validity, all physicians were made to undergo the very same 

education program before the study had started.

CONCLUSION
All in all, our study revealed that the incidence of UI was very high 

in poor educated female population and higher BMI, presence 

of difficult labor, pelvic prolapse were risk factors for UI and UUI. 

Presence of DM and pelvic organ prolapse were the risk factors 

for SUI. Moreover, higher BMI, abortus numbers and pelvic 

organ prolapse were significantly related to MUI. The results of 

our study, though, must be supported by further randomized 

studies with larger patient volumes and a prospective nature. 
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