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Abstract

The study assessed the prevalence and determinants of non-fistulous urinary incontinence

among gynaecologic care seekers as well as its interference with everyday life activities of

affected women. A cross-sectional study involving 400 women was conducted in a tertiary

facility in Ghana. Urinary incontinence was assessed using the International Consultation

on Incontinence Questionnaire-short form (ICIQ-SF) which has not been validated locally.

The questionnaire was administered mostly in the Asante Twi language with translation

done at the time of the interview. The data was analysed for proportions and associations

between selected variables. The prevalence of urinary incontinence was 12%, the common

types being urgency (33.3%), stress (22.9%), and mixed (20.8%). Age�60 years compared

to 18–39 years (OR 3.66 95%CI 1.48–9.00 P = 0.005), and a history of chronic cough (OR

3.80 95% CI 1.36–10.58 P = 0.01) were associated with urinary incontinence. Women with

education beyond the basic level were 72% less likely to experience urinary incontinence

(OR 0.28 95%CI 0.08–0.96 P = 0.04). Urinary incontinence interferes with everyday life

activities of most affected women. Non-fistulous urinary incontinence is relatively common

among gynaecologic care seekers yet very few women were referred with such a diagnosis.

Advocacy measures aimed at urging affected women to report the condition and educating

the general population on potential causes, prevention and treatment are needed.

Introduction

Urinary incontinence, defined by the International Continence Society as a complaint of any

involuntary leakage of urine [1] comprises two main types; urethral (non-fistulous) and extra

urethral (fistulous). It is a common problem with a global prevalence of 4.8%-54.8% [2] and

PLOS ONE

PLOS ONE | https://doi.org/10.1371/journal.pone.0237518 August 18, 2020 1 / 14

a1111111111

a1111111111

a1111111111

a1111111111

a1111111111

OPEN ACCESS

Citation: Ofori AA, Osarfo J, Agbeno EK, Azanu

WK, Opare-Addo HS (2020) Prevalence and

determinants of non-fistulous urinary incontinence

among Ghanaian women seeking gynaecologic

care at a teaching hospital. PLoS ONE 15(8):

e0237518. https://doi.org/10.1371/journal.

pone.0237518

Editor: Peter F.W.M. Rosier, University Medical

Center Utrecht, NETHERLANDS

Received: January 22, 2020

Accepted: July 28, 2020

Published: August 18, 2020

Peer Review History: PLOS recognizes the

benefits of transparency in the peer review

process; therefore, we enable the publication of

all of the content of peer review and author

responses alongside final, published articles. The

editorial history of this article is available here:

https://doi.org/10.1371/journal.pone.0237518

Copyright: © 2020 Ofori et al. This is an open

access article distributed under the terms of the

Creative Commons Attribution License, which

permits unrestricted use, distribution, and

reproduction in any medium, provided the original

author and source are credited.

Data Availability Statement: All relevant data are

within the manuscript and its Supporting

Information files.

http://orcid.org/0000-0003-1403-8141
http://orcid.org/0000-0002-5366-3997
https://doi.org/10.1371/journal.pone.0237518
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0237518&domain=pdf&date_stamp=2020-08-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0237518&domain=pdf&date_stamp=2020-08-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0237518&domain=pdf&date_stamp=2020-08-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0237518&domain=pdf&date_stamp=2020-08-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0237518&domain=pdf&date_stamp=2020-08-18
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0237518&domain=pdf&date_stamp=2020-08-18
https://doi.org/10.1371/journal.pone.0237518
https://doi.org/10.1371/journal.pone.0237518
https://doi.org/10.1371/journal.pone.0237518
http://creativecommons.org/licenses/by/4.0/


negative effects on quality of life with respect to social life, personal relationship, feelings, sleep

and energy [3, 4]. Coyne and colleagues [5] reported estimated costs of overactive bladder with

urgency urinary incontinence of US$65.9 billion in 2007 with projected cost of US$82.6 billion

in 2020 in the United States.

The wide reported prevalence stems from differences in definitions, target populations, and

methodology in various studies [2]. Studies with broad definition of incontinence such as “any

loss of urine in the past 12 months” had higher prevalence than those defining urinary inconti-

nence over a shorter period of time such as “two or more bedwetting episodes in the past

month” [2].

Age, race, obesity, parity, previous hysterectomy, smoking, alcohol consumption,

chronic cough, chronic constipation, assisted delivery and other characteristics and prac-

tices have been reported to be associated with an increased occurrence of urinary inconti-

nence [2, 6–11].

The three main subtypes of urinary incontinence in women are stress, urgency and mixed

urinary incontinence. For the population as a whole stress urinary incontinence is the most

common among the three subtypes. The prevalence of stress incontinence however peaks

around the fifth decade of life and thereafter the prevalence of urgency and mixed inconti-

nence continue to increase with mixed incontinence being the most prevalent subtype in older

women [12, 13].

Non-fistulous urinary incontinence has been studied extensively in Europe, China and

United States of America [2, 6–9, 14–16].

Similarly, prevalence of 5.2%-39% has been reported in some African studies [17–20].

In Ghana, the concern has been on urinary incontinence from obstetric fistula [21, 22] and

very little research has been done on the subject of non-fistulous incontinence. Literature

search revealed only one published study in Ghana by Adanu et al who reported a 22.5% self-

reported prevalence and 41.5% prevalence for demonstrable stress incontinence among

women with full bladder at an ultrasound clinic [23]. The higher prevalence of demonstrable

stress incontinence may be an overestimate as women with an uncomfortably full bladder may

leak urine on coughing even though that might not be the situation under normal conditions.

It may also be that women do not often report the condition because it is not deemed worri-

some or out of embarrassment [19]. In addition, the study did not report on whether inconti-

nence affected the quality of life of participants.

The paucity of epidemiologic data on non-fistulous incontinence in Ghana potentially cre-

ates the impression the condition is not a problem in the country. The result is that little or no

advocacy is done about non-fistulous incontinence. Women are not educated about the causes

and treatment options available to them. Many clinicians are not familiar with current infor-

mation on appropriate evaluation and treatment of urinary incontinence and treatment cen-

tres lack the necessary resources to effectively manage affected women.

An assessment of the prevalence and determinants of non-fistulous urinary incontinence as

well as its self-reported interference with everyday life activities of those affected was con-

ducted among women visiting an out-patient gynaecology clinic at a tertiary facility in the

middle belt of Ghana.

Materials and methods

An analytical cross-sectional study was conducted among women aged�18 years who

accessed care at the gynaecology out-patient clinic of the Komfo Anokye Teaching Hospital in

Kumasi between 1st January and 31st March 2015. Total attendance to the gynaecology clinic

in 2013 was 7000 (KATH, Biostatistics Unit). Komfo Anokye Teaching Hospital is the second
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largest teaching hospital in Ghana and a major referral centre for hospitals in the central and

northern parts of Ghana

The sample size, N, was estimated using the formula N = Z2pq/d2 where;

Z is reliability coefficient (at 95% confidence interval and 5% level of significance, Z is 1.96),

p is the population proportion of the factor under investigation; in this study p is the preva-

lence of urinary incontinence;

q = 1-p and

d is the desired difference between the actual population proportion and what the study will

realize.

Assuming the global prevalence of 54.8% [2]; at a desired difference of 5%, a sample size of

381 was estimated as follows N = 1.962×0.54×0.46 / 0.052 = 381. This figure was approximated

to 400 assuming a non-response rate of 5%.

A study in Ghana [23] reported a 41.5% prevalence of demonstrable stress urinary inconti-

nence. However, a high-end global prevalence of 54.8% was chosen to allow for a conservative

overestimation to ensure adequate sampling.

Between 1st January 2015 and 31st March 2015, all women accessing care at the gynaecology

clinic irrespective of presenting complaints were assessed for eligibility by research assistants

who were midwives working at the gynaecology clinic. Women below 18 years of age, women

in their puerperium and those with a referral diagnosis of fistulous incontinence were excluded

from the study at this point. The objectives of the study were explained to those eligible to par-

take in the study prior to consulting their physicians by research assistants who had been

trained to administer the questionnaires. The vast majority of questionnaires were adminis-

tered through verbal translation into the local Asante Twi language as most participants had

little or no English reading and comprehension skills while only a handful were self-adminis-

tered in English. Translation of the questionnaire into the local language was done at the same

time of the interview. Written informed consent were obtained from those willing to partici-

pate in the study.

Inclusion criteria comprised all women who accessed care at the gynaecology clinic irre-

spective of presenting complaints during the study period and consented to participate in the

study.

Exclusion criteria comprised i) women declining to give consent ii) women below 18 years

of age iii) women with confirmed pregnancy during the study period iv) women in their puer-

perium during the study period v) women with a referral diagnosis of fistulous incontinence

during the study period vi) women responding ‘NO’ to the screening question “have you expe-

rienced involuntary leakage of urine in the past one month” were excluded from completing

the ICIQ-SF(the second part of the questionnaire).

Data was collected using an orally-administered two-part questionnaire. Part one was for

socio-demographic data (age, educational level, marital status, occupation), reasons for refer-

ral, general medical history and health habits (Body Mass Index, diabetes mellitus, hyperten-

sion, chronic cough, chronic constipation, smoking, consumption of alcohol, tea/coffee and

carbonated drinks), and obstetric and gynaecologic history (gravidity, parity, mode of delivery,

perineal injury, menopausal status, history of pelvic surgery, history of vaginal surgery). These

variables were studied because of their reported association with non-fistulous incontinence

[2, 6–9].

The second part of the questionnaire was made up of the International Consultation on

Incontinence Questionnaire–Short Form (ICIQ-SF) [24]. This symptom questionnaire is

made up of three scored questions regarding frequency of urinary incontinence (scored from

0 to 5), amount of leakage (scored from 0 to 6), and overall inconvenience (scored from 0 to

10). These three items sum up to give an overall score from 0 to 21 points, which has been
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graded by Klovning A et al. [25] as slight (1–5), moderate (6–12), severe (13–18), and very

severe (19–21). A score of 0 indicates no incontinence symptoms. A fourth question of the

ICIQ-SF, designed to elucidate type of urinary incontinence, is unscored. A screening question

"have you experienced any involuntary loss of urine in the past one month?" was asked prior to

completing the ICIQ-SF. Responders answering "yes" to the screening question proceeded to

answer the four items on the ICIQ-SF. Those answering "no" to the screnning question did not

complete the ICIQ-SF. The screening question was added in order not to burden responders

without incontinence with the task of completing the ICIQ-SF.The ICIQ-SF, as used, has not

been validated in the Ghanaian population.

Data was double-entered in SPSS version 20 (IBM, Armonk, NY, USA) and analysed using

Stata 13 (Stata Corp, College Station, Texas, USA) after consistency checks. The data was sum-

marized using frequencies and means with standard deviation and range

Associations between urinary incontinence and exposure variables were analyzed using

chi-square test for categorical data and t-test for continuous data. Variables found to be statis-

tically significant in the univariate analysis (i.e. p < 0.1) were included in a multivariate model

to explore their independent associations with incontinence status and adjusted odds ratios

with 95% confidence intervals estimated. All exposures with p value <0.05 in the multivariate

analysis were considered significant.

The study was approved by the committee for Human Research, Publication and Ethics

(CHRPE) of the Kwame Nkrumah University of Science and Technology (CHRPE/AP/239/

14). Consent was also sought and obtained from Komfo Anokye Teaching Hospital’s adminis-

tration. Written Informed consent was obtained from all eligible participants. All clients were

assigned a study number and no personal identifiers were used.

Results and discussions

Results

Between 1st January 2015 and 31st March 2015, a total of 748 women were assessed for study

eligibility. Of the 438 women deemed eligible, 400 were recruited into the study (see Fig 1).

Table 1 shows the background characteristics of the study women. The mean age of respon-

dents was 42.7 ±12.5 (mean ± SD) with a range of 19 to 88 years. Over three quarters of the

respondents (304/400, 76%) had up to basic level education defined as 9 years of primary

school education and 12.8% (51/400) were farmers.

The most common referral diagnosis was fibroid uterus (103/400, 25.8%) (See Fig 2). Only

0.75% (3/400) of the study women reported with a referral diagnosis of urinary incontinence.

However, with questionnaire administration, urinary incontinence prevalence was 12% (48/

400) (95% CI 8.80%-15.19%). A third (16/48, 33.3%) of respondents with incontinence had

urgency incontinence, 22.9% (11/48), had stress urinary incontinence and about a fifth (10/48,

20.8%) had mixed incontinence. Furthermore, more than a third of incontinent women (18/

48, 38%) experienced leakage of urine all the time, 21% (10/48) leaked urine once a day, while

8% (4/48) leaked several times a day. The amount of leakage was reportedly small for half of

them (24/48, 50%), moderate for a third (16/48, 33%) and large for the remaining (8/48, 17%).

On the overall interference with everyday life scale which ranged from 0 to 10 (with 0 repre-

senting no inconvenience and 10 representing a great deal of inconvenience) only 2% (1/48) of

incontinent women reported no interference with daily life. Approximately 31% (15/48)

reported mild interference with daily life whiles about 42% of incontinent women said urinary

incontinence moderately interfered with their daily life. Interference of urinary incontinence

with everyday life of affected women is shown in Table 2 below.

PLOS ONE Prevalence and determinants of non-fistulous urinary incontinence

PLOS ONE | https://doi.org/10.1371/journal.pone.0237518 August 18, 2020 4 / 14

https://doi.org/10.1371/journal.pone.0237518


The mean ICIQ score of incontinent women was 11.60 ± 5.03 (mean ±SD) with a range of

3 to 21. The proportion of incontinent women by ICIQ score is shown in Fig 3.

In the univariate analysis (see Tables 1 and 3), age, level of education, marital status, occu-

pation, BMI, gravidity, parity, number of vaginal deliveries, menopausal status, Diabetes Melli-

tus, chronic cough and smoking were significantly associated with urinary incontinence.

Adjusting for the effect of other variables in the multivariate analysis, age (P = 0.02), history of

chronic cough (P = 0.01) and educational status of women (P = 0.04) were associated with the

occurrence of urinary incontinence.

Table 4 shows the crude and adjusted odds ratio for factors associated with incontinence in

the final model. Women aged�60 years were three and half times more likely to experience

urinary incontinence compared to women aged 18–39 years. (AOR = 3.65, 95% CI1.48–9.00

P = 0.005). Again, women with a history of chronic cough in the past one year had approxi-

mately four times the odds of urinary incontinence compared to women without such history

(AOR = 3.80 95% CI 1.36–10.58, P = 0.01). Having education beyond the basic level was how-

ever protective against urinary incontinence (AOR = 0.27 95% CI 0.08–0.96 P = 0.04). Almost

all incontinent women (47/48, 97.9%) reported urinary incontinence interfere with their daily

activities.

Fig 1. Profile of participant recruitment.

https://doi.org/10.1371/journal.pone.0237518.g001
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Table 1. Socio-demographic and obstetrics and gynaecologic characteristics of participants and their association

with urinary incontinence.

Variable Incontinence P-value

No Yes

Age in groups (years) N (%) N (%) <0.001

18–39 177(94.15) 11 (5.85)

40–59 134(85.35) 23(14.65)

60 and above 41(74.55) 14(25.45)

Educational status 0.002

Up to basic education 259(85.20) 45(14.80)

Beyond Basic education 93(96.88) 3(3.13)

Occupational status 0.013

Unemployed 54(87.10) 8(12.90)

Traders/artisans 226(90.76) 23(9.24)

Civil/public servants 34(89.47) 4(10.53)

Farmers 38(74.51) 13(25.49)

Marital status <0.001

Single 72(97.30) 2(2.70)

Married/cohabiting 219(89.02) 27(10.98)

Divorced 29(85.29) 5(14.71)

widow 32(69.57) 14(30.43)

Gravidity 0.001

0 74(94.87) 4(5.13)

1–4 174(91.10) 17(8.90)

5 or more 104(79.39) 27(20.61)

Parity <0.001

0 107(93.04) 8(6.96)

1–4 169(92.35) 14(7.65)

5 or more 76(74.51) 26(25.49)

Mode of delivery 0.312

Only SVD 196(84.48) 36(15.52)

Only C/S 16(94.12) 1(5.88)

SVD +C/S 33(91.67) 3(8.33)

Number of vaginal deliveries <0.001

1 50(98.04) 1(1.96)

2–4 110(89.43) 13(10.57)

5 or more 69(73.40) 25(26.60)

Perineal injuries 0.174

No injury 208(89.66) 24(10.34)

Injury 137(85.09) 24(14.91)

Menopausal status <0.001

No 275(92.28) 23(7.72)

Yes 77(75.49) 25(24.51)

Hysterectomy 0.447

No hysterectomy 320(87.67) 45(12.33)

Had hysterectomy 25(92.59) 2(7.41)

Vaginal surgery 0.526

No vaginal surgery 334(88.13) 45(11.87)

Had vaginal surgery 9(81.82) 2(18.18)

https://doi.org/10.1371/journal.pone.0237518.t001
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Discussion

This cross-sectional study was conducted to assess the prevalence of urinary incontinence

among women visiting an out-patient gynaecologic clinic, determine factors associated with

its occurrence as well as its self-reported interference with everyday life activities of those

affected. The overall prevalence of urinary incontinence was 12% though only 1% of study

Fig 2. Referral diagnoses of study participants (%).

https://doi.org/10.1371/journal.pone.0237518.g002

Table 2. Interference of urinary incontinence with everyday life of affected women.

ICIQ-SF interference with everyday life Score N %

0 (not at all) 1/48 2.08

1–3 (mild) 15/48 31.25

4–6 (moderate) 20/48 41.67

7–9 (severe) 9/48 18.75

10 (great extent) 3/48 6.25

https://doi.org/10.1371/journal.pone.0237518.t002
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population were referred with a diagnosis of urinary incontinence. Urgency incontinence was

the commonest form of incontinence with most women grading their incontinence as either

moderate or severe.

The overall prevalence of urinary incontinence of 12% in this study falls within the reported

global prevalence of 4.8% - 58.4% [2] and is similar to the 12.2% [20] and 14.6% [8] prevalence

reported among Nigerians and Black women in United States of America respectively. It was

however lower compared to the 41.5%, prevalence rate of demonstrable stress urinary inconti-

nence reported in another Ghanaian study [23] which required participants to present with a

full bladder before the test. It is possible some respondents had an uncomfortably full bladder

predisposing to leaks with cough (occurrence of demonstrable stress incontinence) even

though that may not be routine.

Fig 3. Proportion of incontinent women by severity of incontinence (ICIQ score).

https://doi.org/10.1371/journal.pone.0237518.g003
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Again, the prevalence rate from the present study was also lower than the 21.4% [18] and

39% [19] reported in studies from Nigeria. The relatively narrow definition of urinary inconti-

nence used in the present study compared to such definitions as “ever leaked urine in the past”

and “had any leakage of urine occurred in the past one year” mostly used in these studies may

account for the disparity. Assuming a common definition in studies assessing prevalence of

non-fistulous urinary incontinence may be a first step towards obtaining a true global or

regional prevalence. Such a common definition could be further modified to accommodate

age and other appropriate differences.

Less than 1% of the study population had a referral diagnosis of incontinence. It is possible

that women with incontinence did not report the condition to their primary physicians out of

embarrassment or did not find their conditions bothersome or life threatening as previously

reported [18, 26]. Some women may also consider the condition as part of aging, may be afraid

of the complications of treatment, do not know what help is available or where to seek help

[18, 26].

The common types of urinary incontinence recorded in this study were urgency (33.3%),

stress (22.9%), and mixed (20.8%). This is consistent with findings from previous studies that

identified stress, urgency and mixed incontinence as the three main subtypes of incontinence

Table 3. Medical history and health habits of study women and their association with urinary incontinence.

Variables Incontinence P-value

No Yes

Body mass index N (%) N (%) 0.054

Non obese 224(85.82) 37(14.18)

Obesea 123(92.48) 10(7.52)

Diabetes mellitus 0.041

Yes 27(77.14) 8(22.86)

No 322(88.95) 40(11.05)

Chronic constipationb 0.602

Yes 16(84.21) 3(15.79)

No 336(88.19) 45(11.81)

Chronic coughc 0.002

Yes 14(66.67) 7(33.33)

No 338(89.18) 41(10.82)

Smoking 0.066

Yes 15(75.00) 5(25.00)

No 337(88.68) 43(11.32)

Alcohol 0.205

Yes 37(82.22) 8(17.78)

No 315(88.73) 40(11.27)

Tea/coffee 0.639

Nil/Occasionally (� 1 cup /week) 299(87.68) 42(12.32)

Frequently 53(89.83) 6(10.17)

Carbonated/fizzy drinks 0.839

Nil/Occasionally (� 1 bottle/week) 335(87.93) 46(12.07)

Frequently 17(89.47) 2(10.53)

aObese: BMI�30kg/m2

bChronic constipation: less than 3 bowel movements (stools) in a week for 6 months in the past one year
cChronic cough: cough lasting 8 weeks or more in the last one year.

https://doi.org/10.1371/journal.pone.0237518.t003
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in women [12, 13, 17–19]. Studies however differ on which type is the most prevalent. This

study identifies urgency incontinence as the commonest type similar to findings of Badejoko

et al. [17], but differs from other studies in the sub-region that identified stress incontinence as

the most common [18, 19].

Almost all the incontinent women reported that urinary incontinence interfere with their

everyday life activity with more than half of them giving a score of 5 or more as reported in

other studies [27, 28]. The ICIQ-SF, though limited in its assessment of impact on quality of

life associated with incontinence, may be taken as a proxy for assessment of the quality of life

of affected women.

Table 4. Crude and adjusted odds ratios of factors associated with urinary incontinence.

Variable Crude odds ratio Adjusted odds ratio 95%CI (adjusted odds ratio) P-Value

Age (years)

18–39

40–59 2.76 2.04 0.93–4.46 0.07

� 60 5.49 3.65 1.48–9.0 0.005

Chronic cough

No

Yes 4.12 3.80 1.36–10.58 0.01

Educational status

� Basic

>Basic 0.19 0.28 0.08–0.96 0.04

Occupational status

Unemployed

Traders/Artisans 0.68 0.69 0.22–2.10 0.5

Civil/Public servants 0.79 0.64 0.11–3.64 0.6

Farmers 2.30 1.32 0.45–3.94 0.6

Marital status

Single

Divorced 6.20 2.0 0.27–14.77 0.49

Married/cohabiting 4.40 2.6 0.53–13.26 0.23

Widow 15.75 4.7 0.75–30.48 0.09

BMI

Non-obese

Obese 0.49 0.61 0.27–1.38 0.2

Parity

0

1–4 1.10 0.7 0.24–2.0 0.5

�5 4.50 1.3 0.39–4.2 0.6

Menopause

No

Yes 3.8 1.57 0.62–4.01 0.33

Diabetes Mellitus

No

Yes 0.41 0.78 0.27–2.25 0.6

Smoking

No

Yes 0.38 0.39 0.08–1.72 0.2

https://doi.org/10.1371/journal.pone.0237518.t004
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Women aged�60 years were three and half times more likely to experience urinary incon-

tinence compared to women aged 18–39 years. This finding compares favourably with previ-

ous studies that found age associations with urinary incontinence [29, 30]. The aged may be

prone to the development of urinary incontinence due to hypoestrogenism, decreased urethral

closure pressure and the development of detrusor overactivity [31]. In addition impaired

mobility and increased nocturnal urine production may contribute to the development of uri-

nary incontinence [31]. Some studies however did not find age to be significantly associated

with urinary incontinence [27, 32].

The study found women with a history of chronic cough in the past year were about four

times more likely to experience urinary incontinence compared to women without such a his-

tory and was consistent with previous reports [26]. Chronic coughs predispose to frequent

increases in intra-abdominal pressure which in turn leads to weakness of the pelvic floor mus-

cles and other supporting structures [33]. This finding however contrasts with findings in

another study [32] where chronic cough was not linked to urinary incontinence.

The present study showed a significant association between level of education and urinary

incontinence (p = 0.04). Women with education beyond the basic level were less likely to expe-

rience urinary incontinence compared to women with education up to the basic level. The

apparent protective effect of higher education may be two-fold. The 2014 Ghana Demographic

and Health Survey shows that the fertility rate is inversely related to women’s educational

attainment, decreasing from 6.2 among women with no education to 2.6 among women with

secondary education or higher [34]. Secondly, women with lower education are more likely to

engage in manual work like trading and farming that involve heavy lifting which causes con-

stant rise in intra-abdominal pressure compared to those with higher education. Recurrent

vaginal delivery and constant increase in intra-abdominal pressure may result in potentially

irreversible anatomic and functional changes in the pelvic floor support structures leading to

hypermobility and increased risk of stress incontinence. This finding differed from that of a

Turkish study where educational status of women was not independently associated with uri-

nary incontinence [30].

Parity was not associated with incontinence in the present study. This is in agreement with

some studies [28] but inconsistent with others [27, 33].

The study findings are based on self-reported responses which could be a limitation. How-

ever, there is confidence in the results on grounds that affected women would be forthcoming

with information on their affliction with urinary incontinence. It is also possible the question-

naire underestimated the burden of urinary incontinence as it has not been validated previ-

ously in the Ghanaian population as done elsewhere [35, 36]. Any bias emanating from the

different routes of questionnaire administration is considered negligible as the vast majority

were orally administered and is not expected to adversely affect the study findings. Policy and

advocacy measures aimed at educating women and the general population on the potential

causes, prevention and treatment of non-fistulous urinary incontinence are needed. Also,

women should be encouraged to report the condition to clinicians when affected. Further

studies are needed to validate the ICIQ-SF tool against urodynamic studies in Ghana and to

assess the health seeking behaviour of women with urinary incontinence.
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