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Abstract
Objectives: To estimate the prevalence of urinary incontinence and anal incontinence in Tunisian women
and to identify their risk factors.
Subjects and methods: A cross-sectional study was conducted among 402 female doctors and nurses randomly selected from 3 large hospitals in the center of Tunisia. The prevalence of urinary incontinence and
anal incontinence were measured using validated questionnaires.
Results: Overall 45.3% of women experienced incontinence (urinary incontinence or anal incontinence).
The overall prevalence of urinary incontinence, anal incontinence and double incontinence were 45%,
6.3% and 6%, respectively. Factors associated with incontinence were postpartum urinary incontinence
(OR 11.91, CI 4:72–30:04, P < 0.001), menopausal status (OR 11.72, CI 3:8–36:07, P < 0.001), arterial
hypertension (OR 4.17, CI 1:61–10.81, P = 0.003), nurse occupation (OR 3.22, CI 1:62–6:36, P = 0.001)
and constipation (OR 1.71, CI 1:02–2:87, P = 0.041). Medical help seeking was taken only by 21% of the
incontinent women.
Conclusion: Forty five percent of Tunisian women suffered from urinary or anal incontinence. A primary
prevention for modifiable risk factors, such as postpartum pelvic floor physiotherapy and hypertension
control, should be advised to women in order to optimize their quality of life.
© 2018 Pan African Urological Surgeons Association. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Urinary and anal incontinence in Tunisian women
Introduction
Urinary incontinence (UI) and anal incontinence (AI) are common
pelvic floor disorders that may have an effect on female of all
ages [1,2]. Associated embarrassment causes women reticence
to report their symptoms and to seek care. Moreover, women
consider, mistakingly, that incontinence is a natural consequence of
aging or childbirth. Additionally, UI or AI are under-diagnosed by
health-care personnel due to the mis-reporting incontinence, and so
the prevalence of UI and AI in the Tunisian population is unknown.
Studies have shown a wide range of prevalence values of UI and
AI depending on definition of incontinence, study populations, and
data collection. The major reported associated factors include age,
obesity, lifestyle, obstetric history and menopause [1,3–5].
The publications on prevalence and risk factors of UI and AI in
women were performed mainly in Europe and America. Consequently, result extrapolation to our population may not be a good
practice. To our knowledge no study showing incontinence prevalence in Tunisian women has to date been reported, which justifies
this study and demonstrates its importance. Therefore, this study
was designed to estimate the prevalence of UI and AI using validated questionnaires in a sample of middle aged Tunisian women
and to identify their risk factors.
Patients and methods
This cross-sectional study was conducted among female doctors and
nurses randomly selected from 3 large hospitals− Sahloul Hospital, Taher Sfar Hospital and Fattouma Bourguiba Hospital — in the
center of Tunisia. Pregnancy, recent delivery (<6 months), neurological disease, acute or chronic kidney disease or cognitive disorders
were exclusion criteria. The study protocol was approved by Ethics
Committee of Sahloul Hospital, Tunisia (3150617).
The required sample size for the study was calculated using an
estimated prevalence of 46% with a margin of error of ±5% and
power estimated at 90%, among middle aged women [1]. The optimum sample size was 390. We increased the sample size by 10% to
account for non-respondents.
The study questionnaire was developed in French following review
of the literature. Women who accept to participate in the study were
requested to complete an anonymous self-report questionnaire. The
questionnaire contains information about demographic characteristics, personal habits, medical and surgical history, gynecological and
obstetric history, presence of recurrent tract urinary infections, evaluation of health status and current medications. The questionnaire
contains specific sections to identify UI, AI and constipation.
The BMI is calculated as weight of the subject divided by height
squared (weight/height2 ). This index classifies the nutritional status of the subject into 4 categories: underweight <18.5 kg/m2 ,
normal 18.5–24.9 kg/m2 , overweight 25.0–29.9 kg/m2 and obese
≥30 kg/m2 .
Assessment of urinary incontinence
UI was performed using the USP Questionnaire (urinary symptom
profile) [6] that measures frequency, prevalence, and perceived cause
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of UI, and its impact on every-day life. This is a validated questionnaire with 13 items to assess stress UI, urge UI and dysuria. Each
question is scored from 0 to 3 providing a maximal score of 9, 21 and
9 for stress UI, urge UI and dysuria respectively. Composite score
of 1 or higher for items 1a–1c classifies woman as having stress UI,
1 or higher for items 2–4,4b, 5–7 classifies woman as having urge
UI, 1 or higher for items 8–10 classifies woman as having dysuria.
Women with the combination of stress and urge UI were diagnosed
as having mixed UI.
Assessment of anal incontinence
The Wexner score was used to assess AI [7]. It includes five questions that are scored on a scale from zero to four: frequency of
incontinence to gas, to liquid and to solid, the use of pad, and lifestyle
changes. This score ranges from 0 for normal continence to 20 for
total incontinence. AI was defined as having a Wexner score greater
or equal to 5.
Assessment of constipation
Constipation was assessed using the Knowles-Eccersley-ScottSymptom (KESS) score [8]. The Kess score is composed of 11
questions and it range from 0 (no symptoms) to 39 (high symptom
severity). Constipation was defined as having a Kess score greater
to 10.
Data analysis
Data were analyzed using Statistical Package for the Social Sciences
(SPSS) (version 10.0, SPSS Inc, USA). Distributions of continuous
variables are expressed as means or median ± SD and qualitative
data are presented as frequencies. Comparison of these variables
was ensured through appropriate statistical tests and the conditions
of validity (Student t test, Chi 2 test, and Mann Whitney U test). To
identify factors associated independently with UI, and/or AI, a multivariate analysis by binary logistic regression step down Hosmer
and Lemeshow was undertaken. The variables included in the initial
model were retained following the univariate analysis with statistical
significance p ≤ 0.2. This threshold was chosen to avoid potential
confounding factors. A Spearman correlation study between these
variables was performed in order to avoid the phenomenon of multicollinearity. The p value was considered significant if it is less than
or equal to 0.05.
Results
In present study, 440 participants were included. Of them, 402
responded to questionnaire. Response rate was 93.5%. The mean
age of the participants was 36.8 ± 8.32 years (range, 23–60 y).
In this study, 58% were overweight or obese and 78% of women
were married. Eighty percent were nurses, 18% had regular physical
activity and 71% have insufficient income (Table 1). Constipation
and systemic arterial hypertension were the most common medical
condition. The most digestive or uro-gynecologic surgeries were
cholecystectomy (n = 8, 2%), hemorrhoidectomy (n = 5, 1.2%), hysterectomy (n = 3, 0.7%) and cystocele (n = 2, 0.5%). Nearly 68%
were parous and 57.7% of women reported at least one vaginal delivery; mean age of first delivery was 26 ± 4 years and mean delivery
number was 2.0 ± 0.9.
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Table 1 Characteristics of the participants and comparison of potential risk factors between women with and without incontinence by bivariate
analysis.
Characteristics of the study population

Age:
• <40
• ≥40
BMI (Kg/m2 )
• Low-normal
• Overweight-obesity
Marital status
• Single
• Married-divorced-widowed
Occupation:
• Nurse
• Physician
Regular physical activity
Income
• Sufficient
• Insufficient
History of clinical conditions:
Diabetes
Arterial blood hypertension
Constipation
Depression
Cardiac problem
Respiratory problem
Parity
• Nulliparous
• Parous
Age at first delivery
Mean parity
Mode of delivery:
• Vaginal delivery
• Cesarean section
Abortion
Obstetric tears
Birth weight >4000 g
Postpartum urinary incontinence
Postpartum anal incontinence
Oral contraceptive
Menopausal
Medical advice sought for incontinence
Self perception of health:
• Excellent-very good-good
• Fair-poor

Number of
women (%)
(n = 402)

Continent
(n = 220)

Incontinent (n = 182)

p-value

Only UI (n = 157)

Only AI (n = 1)

DI (n = 24)

275 (68.4)
127 (31.6)

164 (74.5)
56 (25.5)

101(64.3)
56 (35.7)

1
0

9 (37.5)
15 (62.5)

0.004

169 (42)
233 (58)

109 (49.5)
111 (50.5)

52 (33.1)
105 (66.9)

1
0

7 (29.2)
17 (70.8)

0.001

76 (18.9)
326 (81.1)

55 (25)
165 (75)

21 (13.4)
136 (86.6)

0 (0)
1 (100)

0 (0)
24 (100)

0.001

321 (80%)
81 (20%)
73 (18.2)

166 (75.5)
54 (24.5)
49 (22.3)

25 (15.9)
132 (84.1)
20 (12.7)

0
1
0

22 (91.7)
2 (8.3)
4 (16.7)

117 (29.1)
285 (70.9)

64 (29.1)
156 (70.9)

39 (24.8)
118 (75.2)

0
1

14 (58.3)
10 (41.7)

0.000

31 (7.7)
49 (12.2)
114 (28.4)
21 (5.2)
15 (3.7)
10 (2.5)

6 (2.7)
9 (4.1)
52 (23.6)
15 (6.8)
6 (2.7)
4 (1.8)

21 (13.4)
28 (17.8)
54 (34.4)
6 (3.8)
7 (4.5)
6 (3.8)

0
0
1
0
0
0

4 (16.7)
12 (50)
7 (6.1)
0 (0)
2 (8.3)
0 (0)

0.000
0.000
0.021
0.114
0.243
0.531

131 (32.6)
271 (67.4)
26 ± 4
2.04 ± 0.9

92 (41.8)
128 (58.2)
27.26 ± 3.55
1.87 ± 0.9

39 (24.8)
118 (75.2)
26.57 ± 4.54
2.15 ± 1.05

0
1
27 ± 3.55
2 ± 0.9

0
24 (100)
25.67 ± 4.02
2.38 ± 0.77

232 (57.7)
76 (18.9)
152 (37.8)
64 (15.9)
42 (10.4)
52 (12.9)
9 (2.2)
40 (10)
44 (10.9)
38 (9.5)

107 (48.6)
36 (16.4)
71 (32.3)
23 (10.5)
14 (6.4)
7 (3.2)
2 (0.9)
20 (9.1)
5 (2.3)
–

101 (64.3)
37 (23.6)
67 (42.7)
31 (19.7)
25 (15.9)
35 (22.3)
5 (3.2)
20 (12.7)
31 (19.7)
26 (16.5)

1
0
0
0
0
1
0
0
0
0

23 (95.8)
3 (12.5)
14 (58.3)
10 (41.7)
3 (12.5)
9 (37.5)
2 (8.3)
0 (0)
8 (33.3)
12 (50)

0.000
0.152
0.012
0.001
0.003
0.000
0.085
0.527
0.000
0.732

370 (92)
32 (8)

219 (99.5)
1 (0.5)

136 (86.6)
21 (13.4)

1 (100)
0

14 (58.3)
10 (41.7)

0.000

0.016
0.019

0.000
0.08
0.006

P-values indicate the statistical differences between the incontinent and the continent subjects.
UI, urinary incontinence; AI, anal incontinence; DI, double incontinence.

45.3% of women were incontinent which was defined as having UI
or AI. The prevalence of only UI was 39.1%. Only AI was reported
by one woman (0.3%). The prevalence of double incontinence,
defined as UI and AI, was 6%.
The overall prevalence of UI was 45%. Among these women, 40.3%
had urge UI, 24.6% had stress UI, and 19.9% had mixed UI. Means
scores for urge and stress incontinence were 2.0 ± 3.2 and 0.5 ± 1.2
respectively.

Table 2 Frequency of flatal, liquid and solid stool incontinence,
use of protective pad, and impact on quality of life.
Never Rarely Sometimes Usually Always
Solid stool incontinence
Liquid stool incontinence
Flatal incontinence
Pad use
Lifestyle restriction

97
93.8
90.3
96.3
92

2
4.5
3.2
3
0.5

0.8
1.5
3.3
0.5
2.5

0
0.2
2
0.2
4.3

0.2
0
1.2
0
0.7
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Table 3 Multivariate logistic regression analysis of factors associated with any incontinence.
OR
Occupation
1.00
Doctor
3.220
Nurse
Arterial blood hypertension
1.00
No
Yes
4.177
Postpartum urinary incontinence
1.00
No
Yes
11.914
Constipation
1.00
No
Yes
1.714
Menopausal status
No
1.00
11.721
Yes

95% IC

p value

[1.629–6.364]

0.001

[1.614–10.813]

0.003

[4.725–30.040]

0.000

[1.022–2.877]

0.041

[3.807–36.079]

0.000

OR, odds ratio; CI, confidence interval.

The overall prevalence of AI was 6.2%. As summarized in Table 2,
flatal incontinence (9.7%) was more prevalent than liquid stool
incontinence (6.2%) and solid stool incontinence (3%). Among
these incontinent women, 3.7% used pads and lifestyle was altered
for 8%. Women who reported at least one episode of incontinence
per month were: 6.5% for flatulence, 1.7% for liquid stool and 1%
for solid stool.
Table 1 summarizes characteristics of the entire population and
compares the risk factors by univariate analysis women with and
without incontinence. Women in the incontinent group were predominantly aged less than 40 years, overweight or obese, married,
nurses, rarely having regular physical activity and with insufficient
income. Among the studied comorbidities, diabetes, arterial blood
hypertension and constipation were frequent in incontinent women.
Incontinence was more prevalent in the parous women (52.8%) than
in the nulliparous women (29.8%). The other obstetric and gynecologic factors associated with incontinence were vaginal delivery,
abortion, forceps, episiotomy, obstetric tears, birth weight >4000 g,
postpartum UI and menopausal status.
The result of multivariate logistic regression analysis of the potential
risk factors for incontinence is presented in Table 3. The statistically significant predictors of incontinence were postpartum
UI (OR 11.91, CI 4:72–30:04, P < 0.001), menopausal status (OR
11.72, CI 3:8–36:07, P < 0.001), arterial hypertension (OR 4.17, CI
1:61–10.81, P = 0.003), nurse occupation (OR 3.22, CI 1:62–6:36,
P = 0.001) and constipation (OR 1.71, CI 1:02–2:87, P = 0.041).
Only 21% of the incontinent women have sought medical advice.
Health care was particularly observed in women with double incontinence. The reasons reported for the lack of medical advice were
embarrassment and thinking that incontinence is a natural consequence of aging or childbirth.
About health status, almost a large majority of those suffering from
incontinence perceived their health fair or poor (97%).
Discussion
In our study, population, 45.3% of the women were incontinent
with 39% reported only UI, 0.3% reported only AI and 6% reported

double incontinence. It is difficult to confront the results of our study
since published studies incontinence in Tunisia are lacking.
Urinary incontinence
In our study, the overall prevalence of UI was 45% (181 women).
Most studies reported a prevalence of any UI in the range of
13%–50% [2]. This variability of prevalence could be explained by
the differences in the definitions used for UI, data collection methods, the participants’ response rates and/or the populations studied.
The first definition of UI by the International Continence Society
(ICS) was “the involuntary loss of urine objectively demonstrated
and constituting a social and hygiene problem” [9]. This definition
had been difficult to apply in epidemiological studies, but the new
one “complaint of any involuntary leakage of urine” [10] seemed to
be more practical in the epidemiological studies.
The most frequent type of UI recorded in the present study was urge
UI (40.3%). However, other studies have reported stress UI as being
the most common type [1,3,4,11,12]. Studies reported that recurrent
tract urinary infections are one of the commonest causes of urge UI
[9]. In the present study, only one woman had this problem. However, this may be explained by potential effect of race or ethnicity on
incontinence. It was suggested that African women have different
urethral sphincter structure and function compared with whites [13].
Anal incontinence
Prevalence rates of AI vary widely depending on definitions of AI
used, the age and characteristics of the study population. Some studies have included incontinence to flatus to define AI. Others use the
term fecal incontinence to include only involuntary leakage of solid
or liquid stool. In our study, we have opted for the first definition.
The prevalence of AI has been reported to vary between 2.2–24%
[2]. These prevalence seem somewhat higher than those we report
(0.3%). However, if we include all women with AI, our prevalence
becomes comparable (6.2%). Flatal incontinence was more frequent
than solid incontinence, with about 3 times as many women reporting leakage of gas. The prevalence of solid stool incontinence (3%)
and liquid stool incontinence (6.2%) are compatible with findings
from several studies on anal incontinence when compared within
the same age group [5,12].
Double incontinence
The prevalence for combined UI and AI was 6% in our study. This
finding is in line with the results of Lawrence et al. [3] and Santos
and Santos [11] who reported a prevalence of double incontinence
of 4% and 5% respectively.
Analysis of risk factors in our study revealed that postpartum UI was
significantly associated with the occurrence of incontinence. It was
reported that both UI and AI in the immediate postpartum period can
be predispose to incontinence in later life [14,16]. In two studies,
MacArthur et al. revealed that 43% and 76,4% of the women who
reported UI three months after birth, were still incontinent twelve
years later [15,16].
Studies indicate UI and AI prevalence’s were greater after vaginal
delivery compared with cesarean section [15,17]. Furthermore, persistent postpartum UI and AI are less frequent in women with only
cesarean sections compared to women with only spontaneous vagi-
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nal births. According to the results of our bivariate analysis, vaginal
delivery was significantly associated with incontinence but it did
not persist one in our multivariate analysis perhaps in part because
the small sample size. However, studies have shown that the major
risk factors were not linked to childbirth but rather to aging, obesity
and bowel movement frequency [14,16].
Another finding of the present study was a significant relationship between menopausal status and the risk of incontinence. It has
been advocated that estrogen play an important role in continence
mechanism since estrogen receptors have expressed in the urethra,
bladder, vagina and pelvic floor [2]. Thus hormonal deficiency due to
menopause may cause pelvic floor disorders. The role of menopause
and estrogen loss in incontinence is still controversial. Several studies have demonstrated that the risk of incontinence increased among
postmenopausal women compared to pre-menopausal [3,18,19].
Other authors could not show the alleged interference of menopause
in the genesis of incontinence [20,21]. Furthermore, it is difficult
to assess the independent effects of menopause and aging on the
development or worsening of incontinence.
Our data revealed a positive association between incontinence and
the occurrence of arterial hypertension and constipation. These
results are similar to other published studies [2,21–23]. In this study,
we found an association between UI in pregnancy and constipation
(P < 0.001). The results of our study are parallel to the reports in the
literature. The role of arterial hypertension in the development of UI
was attributed to side effects of anti-hypertensive treatment. Diuretics can cause polyuria, urgency and increase urinary frequency.
In our study, most incontinent women (85%) were nurses. Furthermore, the risk of incontinence occurred in a nurse was multiplied
by 3.2. Some reasons may clarify this higher risk of incontinence
among the nurse group in comparison to the physician group. First
reason is the socio-economic status of nurses, i.e. lower education
and lower income. Several studies reported a negative association
between socio-economic status and incontinence [10]. Second, obesity and constipation were more prevalent in nurses. This group also
has work activities that required more physical effort. All these features, by increasing intra-abdominal pressure, may contribute to
damaging the pelvic floor musculature and nerve supply leading to
problems with incontinence [23].
In the present study, we were surprised by the low proportion of
incontinent women who sought medical advice (21%), despite that
participants were health professionals. Although the negative impact
of both UI and AI on general health status, studies generally report
low rates of women seeking medical advice worldwide. Our participants explain their reticence to report their symptom by the same
factors reported in literature.
Strengths and limitations
As far as we know, this study is the first to report detailed data on the
prevalence of urinary and AI in Tunisian women. Despite, all the
participants were health professionals, it give important information
on a uniform group of women. Therefore, extrapolation to entire
general population has to be performed with caution.
The sample size and the chosen age are limiting factors in our study.
In future research, larger representative sample is needed to give
more information on a wider range of ages.
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Another limitation of our study was the self-reported questionnaires
and there were no clinical examinations; however, questions from
validated instruments were used to assess the presence of incontinence. Our cross-sectional study provides limited evidence of
causation, since the temporal association of the putative risk factor and the onset of incontinence cannot be assessed. Despite these
limitations, this study provides valuable insights into risk factors
predicting incontinence among middle aged women in Tunisia.
Conclusion
Forty five percent of Tunisian women suffered from UI or AI. The
significant factors associated with incontinence were postpartum UI,
menopausal status, arterial hypertension, nurse occupation and constipation. Given that incontinence is significantly under-reported,
clinicians must be aware of diagnosing and managing this bothersome condition. However, a primary prevention for modifiable risk
factors, such as postpartum pelvic floor physiotherapy and hypertension control, should be advised to women in order to optimize
their quality of life.
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