
 

 

 

 

 

 

 

University of Southern Denmark

Urinary incontinence and its relation to delivery circumstances

A population-based study from rural Kilimanjaro, Tanzania
Masenga, Gileard G.; Shayo, Benjamin C.; Msuya, Sia; Rasch, Vibeke

Published in:
PLOS ONE

DOI:
10.1371/journal.pone.0208733

Publication date:
2019

Document version:
Final published version

Document license:
CC BY

Citation for pulished version (APA):
Masenga, G. G., Shayo, B. C., Msuya, S., & Rasch, V. (2019). Urinary incontinence and its relation to delivery
circumstances: A population-based study from rural Kilimanjaro, Tanzania. PLOS ONE, 14(1), [e0208733].
https://doi.org/10.1371/journal.pone.0208733

Go to publication entry in University of Southern Denmark's Research Portal

Terms of use
This work is brought to you by the University of Southern Denmark.
Unless otherwise specified it has been shared according to the terms for self-archiving.
If no other license is stated, these terms apply:

            • You may download this work for personal use only.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying this open access version
If you believe that this document breaches copyright please contact us providing details and we will investigate your claim.
Please direct all enquiries to puresupport@bib.sdu.dk

Download date: 23. May. 2023

https://doi.org/10.1371/journal.pone.0208733
https://doi.org/10.1371/journal.pone.0208733
https://portal.findresearcher.sdu.dk/en/publications/8cee3ca0-6891-4a61-ac01-935bb2e3bd0e


RESEARCH ARTICLE

Urinary incontinence and its relation to

delivery circumstances: A population-based

study from rural Kilimanjaro, Tanzania

Gileard G. MasengaID
1,2*, Benjamin C. ShayoID

2, Sia Msuya1, Vibeke Rasch3,4

1 Kilimanjaro Christian Medical University College, Moshi, Klimanjaro, Tanzania, 2 Department of Obstetrics

and Gynecology, Kilimanjaro Christian Medical Centre, Moshi, Kilimanjaro, Tanzania, 3 Department of

Obstetrics and Gynecology, Odense University Hospital, Odense, Denmark, 4 Department of Clinical

Research, University of Southern Denmark, Odense, Denmark

* drgmasenga@yahoo.com

Abstract

Objectives

To investigate the prevalence and risk factors of urinary incontinence (UI), the different UI

subtypes and the association between UI and delivery circumstances.

Design

Cross-sectional population-based study conducted in Kilimanjaro Region, Tanzania.

Participants and settings

1048 women aged 18–90 women living in rural Kilimanjaro. Simple random sampling was

done to select villages, households and participants. Community health workers helped in

identifying eligible women and trained nurses/midwives conducted face-to-face interviews.

Data were analysed using descriptive statistics and Univariate and Multivariate logistic

regression modelling.

Results

The overall prevalence rate of UI was 42%. When focusing on the different types of UI, 17%

of the women had stress UI, 9% had urge UI and 16% had mixed UI. Only one woman

(0.1%) with vesico-vaginal fistula was identified. UI was found to be significantly associated

with increasing parity (OR = 2.41 (1.55–3.74). In addition, women who in relation to their first

delivery had delivered at home or had been in labour for more than 24 hours, had increased

adjusted ORs of 1.70(1.08–2.68) and 2.10(1.08–4.10), respectively, for having UI.

Conclusion

UI is common in rural Tanzania and of the subtypes of UI, Stress Urinary Incontinence (SUI)

is the commonest followed by Mixed Urinary Incontinence (MUI). Home delivery, prolonged

labour and increasing parity especially having 5 or more deliveries are associated with

increased risk for developing UI.
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Introduction

Urinary incontinence, defined as involuntary loss of urine, is a common and devastating con-

dition among women [1]. The prevalence of incontinence in women is estimated to be 29%;

however the prevalence estimates vary widely from 5% to 71% [2]. This wide range reflects

that studies have been performed in different populations where different methodologies have

been applied.

There are three major types of incontinence: (i) stress urinary incontinence (SUI), that is

involuntary loss of urine during coughing, sneezing, or exerting effort (ii) urge urinary incon-

tinence (UUI) meaning an involuntary loss of urine with sudden desire to void and (iii) mixed

urinary incontinence (MUI) which is the combination of SUI and MUI [1, 3, 4]. SUI has been

reported to be the most predominant type of incontinence in studies from high-income coun-

tries [5]. It is also the most predominant type of incontinence in younger women, whereas

UUI and MUI are more prevalent in older women [6–8].

Risk factors for incontinence have been established in studies from high-income countries

and they include, pregnancy, labour, vaginal delivery, body mass index, and genetic factors [4,

9]. Other factors are heavy physical functions/activity, diabetes mellitus, hysterectomy, smok-

ing, caffeine intake, urinary tract infection, and exercise [4, 7, 10]. When focusing on low-

income countries, a number of Nigerian studies have documented that increasing age and par-

ity are associated with increased risk of incontinence [11–13]. Incontinence is associated with

social and economic burden for the women affected and their families [4]. The social conse-

quence of incontinence includes physical and emotional isolation that has a negative impact

on quality of life [14].

When focusing on sub-Saharan Africa, a substantial number of studies have been per-

formed to describe and address the problem of vesico-vaginal fistula and the associated urine

leakage. In contrast, little attention has been given to address the problem of incontinence. It

may be argued that women suffering from vesico-vaginal fistula only represent the tip of the

iceberg. Hence many more women exposed to long lasting labour without skilled attendance

are at risk of developing incontinence. So far little is known about the prevalence of different

types of incontinence and their association with delivery circumstances in a sub-Saharan Afri-

can context.

Acknowledging the knowledge gap on urinary incontinence in low-income countries, this

study aims to examine the prevalence and risk factors of the different types of urinary inconti-

nence among Tanzanian women and describe how delivery circumstances are associated with

incontinence.

Material and methods

Study setting

This study was part of the PEDITA (Pelvic floor disorders in Tanzania) project which was per-

formed to determine the magnitude of pelvic organ prolapse (POP) and UI among rural Tan-

zanian women and assess the impact of vaginal pessary treatment. The study was performed in

Kilimanjaro region in northern Tanzania.

Sampling and study population

Multi-stage, random sampling was employed to obtain representative districts, wards, villages,

sub-villages and, subsequently, households. As a result, 3 districts out of 7 in Kilimanjaro

region were selected randomly. These were Hai, Rombo, and Same districts. For each district,

4 wards were selected, then 5 villages per ward, and 4 sub-villages per village. Finally,
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systematic sampling was used to select 20 households per sub-village from the village house-

hold registers. The female household leader/head who was above 18 years old and not preg-

nant during the study period was considered eligible for the study. In the case of a household

not having an eligible candidate, the next household was opted for.

Data collection procedures

After one week of theoretical and practical training, retired nurses with field research experience

visited the selected households and conducted face-to-face interviews with the female household

leaders/heads obtaining data on their socio-demographic and reproductive characteristics. The

included women were invited to attend a selected, nearby health centre the following day for a

more detailed interview on pelvic floor disorders. At the clinic, a nurse administered a Swahili

translated version of the urinary distress inventory (UDI-6) which probes the symptoms of uri-

nary incontinence followed by a pelvic examination. The UDI-6 has proven to be reliable, valid,

and responsive [15]. We adopted the definition of incontinence as any complaint of urinary

leakage as defined by the International Continence Society (ICS), SUI as urine leakage associ-

ated with physical exertion, sneezing, or coughing; UUI as urine leakage associated with

urgency, and MUI as having both SUI and UUI complaints [16]. In addition, the nurse mea-

sured the women’s heights and weights and obtained their body mass indices.

Data analysis

Data were entered and analysed using SPSS version 24.0 Inc, Chicago, IL. Simple frequencies

were run to describe the socio-demographic and reproductive characteristics of the partici-

pants. The chi-square test was used to compare the prevalence of overall, SUI, UUI, and MUI

by age groups. To determine risk factors associated with incontinence, we performed both uni-

variate and multivariate logistic regression with 95% confidence intervals. To determine how

delivery circumstances (place of delivery and duration of delivery) were associated with the

occurrence of incontinence, multivariate logistic regression was applied. Two logistic regres-

sions were performed based on apriori assumptions. In model 1, the association between deliv-

ery circumstances and any urinary incontinence, SUI, UUI, and MUI was adjusted for age,

parity, BMI, and lifting of heavy objects and in model 2 the association was adjusted for all sig-

nificant variables in crude analysis, such as age, parity, education level, and place of delivery/

duration of labour.

Ethical consideration

Ethical approval was obtained from the National Institute of Medical Research and the Ethical

Committee at Kilimanjaro Christian Medical University College with certification number

811 of February 11, 2015. All participants were informed in detail about the project and signed

an informed consent form before taking part in the study.

Results

A total of 1195 women were interviewed at home and invited for further interview and pelvic

examination the next day. In all, 1063 women came to the clinic and 1048 (87.7%) accepted

being re-interviewed and having a pelvic examination performed.

Some 441/1048 (42.1%) women reported any UI. Among women who stated they had any

UI, SUI comprised 39%, UUI 22%, and MUI 39%. Only 1/1048 (0.1%) women complained

about constant leakage and were subsequently identified as having a vesico-vaginal fistula

(Fig 1).
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Overall, the prevalence of UI increased by advancing age, with 48.5% of women aged 55

years and above reporting some form of incontinence. SUI was found to be more common at

younger ages with a plateau at the age of 45–50 years, whilst UUI was more common in post-

menopausal women (Fig 2). Furthermore, 48.9% of women who had delivered 5 or more

times, reported some form of urinary incontinence and 60% of women who had experienced

labour for more than 24 hours in their first delivery also reported some form of urinary incon-

tinence (Table 1).

In the unadjusted analysis of risk factors associated with any UI, SUI, UUI, and MUI, it was

found that advancing age and having delivered 3 times or more were associated with increased

odds of having any UI as well as increased odds of having any of the subtypes of UI (SUI, UUI,

MUI). Furthermore, women who had delivered at home and women who had been in labour

for more than 24 hours were more likely to have any UI and as well as the different subtypes of

UI (SUI, UUI, MUI). Finally, women who had no formal education were more likely to

develop any UI including the different subtypes of UI as compared to those who had secondary

education and above (Table 2).

However, multivariate analysis revealed that parity, place of delivery and duration of deliv-

ery remained significantly associated with any UI and MUI, while only parity was significantly

associated with SUI (Table 3).

Additional multivariate analyses, were performed to examine the association between deliv-

ery factors and different types of UI. A priori adjustment was performed to control for the

effect of age, parity, BMI and hours spent in heavy lifting (model 1 in Table 4). In this analysis,

delivery factors remained significantly associated with urinary incontinence. Home delivery

was found to be a risk factor for development of UI (OR 1.68:1.01–2.66) as well as the different

subtypes of UI, SUI (OR1.7:1.05–2.8), UUI (OR 2.0:1.2–3.4), and MUI (OR 2.33:1.26–4.31).

Similarly, prolonged labour of more than 24 hours was found to be a risk factor of UI (OR

2.11: 1.08–4.12) and also the subtypes of UI, such as SUI (OR 2.26:1.18–4.5), UUI (OR 2.7:1.3–

5.5), and MUI (OR 3.4:1.56–7.40).

Fig 1. Proportions of stress urinary incontinence (SUI), urge urinary incontinence (UUI), and mixed urinary

incontinence (MUI) among 441/1048 women reporting any urinary incontinence.

https://doi.org/10.1371/journal.pone.0208733.g001
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Further adjusted analysis, where all the significant variables in the crude analysis were

adjusted for, revealed an even stronger association between delivery factors and UI and differ-

ent subtypes of UI (model 2, Table 4). Women who had their first delivery at home had 1.73

times increased odds of developing IU, 1.78 times increased odds SUI, 2.06 times increased

odds of UUI, and 2.35 times increased odds of developing MUI. In addition, women who had

experienced a delivery lasting more than 24 hours had 2.21 times odds for developing UI, 2.30

times odds for developing SUI, 2.84 times odds for developing UUI, and 3.37 times odds for

developing MUI (Table 4).

Discussion

In this community-based study conducted among 1048 women, the prevalence of any urinary

incontinence was 42%. When focusing on the different types of incontinence, 17% of the

women had SUI, 9% had UUI, and 16% had MUI. We identified only one woman with proven

vesico-vaginal fistula, giving a fistula prevalence rate of 0.1%. Urinary Incontinence was found

to be significantly associated with increasing parity, home delivery, and prolonged labour.

One of the main strengths of this study is that it is based on a large sample size where

women were selected through multi-stage random sampling. In addition, 1048 of the 1195

invited women accepted participation. The results may therefore be considered representative

for the general population of women in rural Kilimanjaro. Acknowledging that urinary incon-

tinence is a complex topic to study, we used a Kiswahili translation of the widely used UDI-6

questionnaire when aiming at assessing prevalence of the different types of urinary inconti-

nence [17]. The translation process was performed according to a standardized guideline [18].

Fig 2. Age and prevalence of subtypes of urinary incontinence.

https://doi.org/10.1371/journal.pone.0208733.g002
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Since incontinence is considered a highly stigmatizing condition in Tanzania, where neither

women nor healthcare providers talk about the condition, there may be a risk of information

bias. To ensure optimum accuracy of information on urinary incontinence symptoms, we

used thoroughly trained elderly nurses as research assistants, who were used to obtaining

information on sensitive topics. In addition, we conducted a pilot study on 20 randomly

selected women using the Kiswahili version of the UDI-6 that further enforced the confidence

of the nurses in extracting UI-specific, sensitive information from the women. However, we

were not able to validate the UDI-6 in our setting before collecting data due to constraints in

resources, which is a limitation of our study.

In the current literature, the overall prevalence of incontinence varies from 5% to 71% [2].

We found the prevalence of UI to be considerably higher than prevalence rates reported in

Table 1. Background characteristics of the study population and type of urinary incontinence.

Type of UI� All n = 1048 UI SUI UUI MUI

n = 441 (%) n = 172 (%) n = 98 (%) n = 171 (%)

Age (n = 1048)

18–34 165 31.5 10.3 7.9 13.3

35–44 289 40.1 17 6.6 16.6

45–54 320 43.8 20 8.1 15.3

55–90 274 48.5 15.3 14.6 19

Education (n = 1048)

No formal schooling 219 47.5 13.5 15.1 19.2

Primary 707 42 17.8 7.5 16.5

Secondary and above 122 32.8 13.1 9.8 9.8

Occupation

Farmer 764 41.5 16.6 8.8 16.1

Business 262 44.3 15.6 11.5 17.2

Others 22 36.4 18.2 4.5 13.6

Heavy work/ day (n = 1048)

0-1hr 408 38.7 12.7 9.6 16.2

2-4hrs 579 43.9 19.2 9.3 15.5

5+hrs 61 47.7 14.8 8.2 24.6

BMI (n = 1046)

<24 397 43.1 15.6 10.3 17.1

24–29 356 41 15.7 9.8 15.4

30+ 293 42 18.4 7.5 16

Parity (n = 1048)

0–2 193 25.9 9.3 6.7 9.8

3–4 319 40.4 18.2 6.8 16

5–14 536 48.9 17.9 12.1 18.8

Place 1st del (n = 1047)

Home 171 40.9 16.4 9.9 14.6

Health center 168 54.8 17.9 11.3 25.6

Hospital 708 39.4 16.1 8.8 14.5

Duration of 1st delivery (n = 1025)

� 24Hrs 985 41.8 16.6 9.4 15.7

> 24Hrs 40 60 15 10 35

�Any urinary incontinence (UI), stress urinary incontinence (SUI), urge urinary incontinence (UUI), and mixed urinary incontinence (MUI)

https://doi.org/10.1371/journal.pone.0208733.t001
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studies from other low-income countries such as Ethiopia (7%), Nigeria (2.8–12.2%), and

Pakistan (11.5%) [11, 13, 19, 20]. Our findings, are however comparable with studies from

Denmark and Germany that have reported prevalence rates of 46.4–48.3% [5]. The most com-

mon incontinence subtype in our study was SUI, which is in agreement with findings from

both high-income countries and low-income countries [5, 19, 21]. Due to the intimacy of the

topic, there is a greater risk of underreporting of incontinence symptoms. We believe that

the high prevalence rate of incontinence found in our study reflects the study condition: the

interviews were conducted in private surroundings by a team of well-trained, experienced

Table 2. Univariate analysis showing risk factors associated with any UI, SUI, UUI, and MUI.

Any UI (n-441) SUI (n-172) UUI (n-98) MUI (n-171)

COR (95% CI) COR (95% CI) COR (95% CI) COR (95% CI)

Age (years)

18–34 1 1 1 1

35–44 1.46(0.97–2.18) 1.16(1.04–2.52) 1.26(0.79–2.03) 1.42(0.82–2.48)

45–54 1.69(1.14–2.51) 1.8(1.19–2.8) 1.34(0.8–2.1) 1.39(0.80–2.44)

55–90 2.05(1.37–3.07) 1.8(1.2–2.9) 2.1(1.3–3.34) 1.89(1.08–3.31)

Parity

0–2 1 1 1 1

3–4 1.95(1.32–2.89) 2.2(1.4–3.4) 1.67(1.04–2.6) 2.02(1.4–3.57)

5–14 2.74(1.9–3.94) 2.7(1.8–4.1) 2.72(1.7–4.1) 2.77(1.63–4.71)

Place Delivery

Home 1.06(0.76–1.49) 1.83(1.15–2.9) 1.96(1,20–3.20) 2.28(1.2–4.08)

Disp/HC 1.86(1.32–2.61) 0.9(0.6–1.3) 0.9(0.62–1.39) 0.97(0.5–1.5)

Hospital 1 1 1 1

Labour

� 24hours 1 1 1 1

> 24hours 2.08(1.09–3.97) 2.25(1.15–4.408) 2.58(1.2–5.16) 3.24(1.54–6.77)

BMI (kg/m2)

< 24 1 1 1 1

24–29 0.92(0.69–1.23) 0.92(0.6–1.27) 0.8(0.6–1.2) 0.87(0.58–1.30)

30+ 0.96(0.71–1.3) 1.04(0.75–1.44) 0.83(0.58–1.19) 0.91(0.60–1.40)

Hours spent Heavy lifting

0-1hr 1 1 1 1

2-4hrs 1.24(0.96–1.60) 1.3(0.98–1.72) 1.04(0.7–1.41) 1.04(0.7–1.5)

5+hrs 1.43(0.84–2.46) 1.58(0.89–2.81) 1.47(0.8–2.6) 1.77(0.9–3.47)

Education

No formal 1.85(1.17–2.94) 1.78(1.05–3.0) 2.25(1.3–3.8) 2.49(1.23–5.03)

Primary 1.49(0.99–2.23) 1.74(1.10–2.75) 1.4(0.86–2.30) 1.90(1.02–3.69)

Secondary+ 1 1 1 1

Occupation

Farmers 1.24(0.52–2.99) 1.14(0.44–2.79) 1.5(0.4–4.6) 1.28(0.36–4.5)

Business 1.39(0.56–3.43) 1.17(0.45–3.30) 1.7(0.56–5.5) 1.43(0.39–5.2)

Others 1 1 1 1

Age 1st Delivery (years) 0.76(0.56–1.04) 1.33(0.9–1.8) 1.32(0.9–1.9) 1.42(0.9–2.1)

< 19

20–21 1 1 1 1

22+ 0.76(0.56–1.05) 1.01(0.7–1.40) 1.00(0.7–1.4) 1.11(0.72–1.70)

https://doi.org/10.1371/journal.pone.0208733.t002
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empathetic female nurses who are used to talk openly about sensitive issues, which created an

atmosphere of confidentiality.

We found the prevalence of incontinence generally increased as age increases until age 55

years or more where a slight drop in prevalence rate was observed. SUI prevalence peaked at

age 45–54 years and then dropped with further increase in age. In contrast, UUI increased as

age increased and was the most prevalent type of incontinence among women aged 55 years

and above. The observed decrease in SUI after menopause may reflect declining physical activ-

ity and an associated decrease in SUI episodes. Additionally, it may also be an expression of

the dynamics between the different types of incontinence whereby women with SUI may

develop UUI as they age. This can explain the postmenopausal decrease in SUI and the

Table 3. Multivariate analysis of risk factors associated with any UI, SUI, UUI and MUI.

Any UI (n-441) SUI (n-172) UUI (n-98) MUI (n-171)

aOR (95% CI) aOR (95% CI) aOR (95% CI) aOR (95% CI)

Age

18–34 1 1 1 1

35–44 0.99(0.63–1.54) 1.34(0.72–2.49) 0.67(0.30–1.50) 0.92(0.51–1.67)

45–54 1.02(0.65–1.61) 1.58(0.85–2.96) 0.69(0.31–1.54) 0.80(0.43–1.47)

55–90 1.16(0.70–1.94) 1.29(0.64–2.62) 1.02(0.44–2.38) 0.97(0.50–1.91)

Parity

0–2 1 1 1 1

3–4 1.77(1.16–2.70) 1.94(1.06–3.55) 1.02(0.47–2.21) 1.54(0.85–2.80)

5–14 2.41(1.55–3.74) 1.93(1.03–3.59) 1.81(0.83–3.94) 1.91(1.03–3.54)

Place Delivery

Home 1.70(1.08–2.68) 1.00(0.55–1.80) 1.30(0.63–2.66) 1.95(1.10–3.47)

Disp/HC 0.95 (0.67–1.34) 0.89(0.55–1.44) 1.02(0.56–1.87) 1.03(0.62–1.70)

Hospital 1 1 1 1

Labour

� 24hours 1 1 1 1

> 24hours 2.10(1.08–4.10) 0.92(0.38–2.27) 1.01(0.34–2.96) 2.71(1.36–5.43)

Education

No formal 1.11(0.66–1.87) 0.82(0.40–1.66) 1.04(0.47–2.20) 1.48(0.70–3.12)

Primary 1.18(0.77–1.82) 1.14(0.64–2.03) 0.68(0.34–1.35) 1.57(0.82–3.00)

Secondary+ 1 1 1 1

https://doi.org/10.1371/journal.pone.0208733.t003

Table 4. Delivery factors associated with different urinary incontinences.

Any UI SUI UUI MUI

Delivery factor Model 1� Model 2�� Model 1 Model 2 Model 1 Model 2 Model 1 Model 2

Place of delivery

Home 1.68(1.01–2.66) 1.73(1.11–2.70) 1.7(1.05–2.8) 1.78(1.10–2.87) 2.0(1.2–3.4) 2.06(1.23–3.43) 2.33(1.26–4.31) 2.35(1.30–4.26)

Health center 0.94(0.6–1.36) 0.94(0.66–1.34) 0.9(0.6–1.3) 0.93(0.63–1.36) 1.01(0.6–1.5) 0.99(0.65–1.51) 1.00(0.59–1.70) 0.99(0.59–1.64)

Hospital 1 1 1 1 1 1 1 1

Duration of labor

� 24 hours 1 1 1 1 1 1 1 1

� 24 hours 2.11(1.08–4.12) 2.21(1.15–4.27) 2.26(1.18–4.5) 2.30(1.16–4.56) 2.7(1.3–5.5) 2.84(1.40–5.76) 3.40(1.56–7.40) 3.37(1.58–7.17)

� Adjusted for apriori potential confounders of age, parity, BMI, heavy lifting hours

�� Adjusted for age, parity, educational level, place of delivery/duration of delivery

https://doi.org/10.1371/journal.pone.0208733.t004
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observed subsequent increase in UUI and MUI, an assumption that is supported by an Austra-

lian cohort study observing that incontinence is a highly dynamic clinical condition [22].

A strong association between increasing parity and incontinence was also found. Women

who had delivered 3–4 times had 1.95 times increased odds for developing any type of inconti-

nence and women who had delivered 5+ times had 2.74 times increased odds for developing

any UI. Other studies have similarly found that increasing parity is associated with an increas-

ing risk of subsequent incontinence [23, 24]. When looking at the different types of inconti-

nence, similar associations between increasing parity and SUI, UUI, and MUI were found.

The association between increasing parity and UUI is in contrast to other studies that have

documented that parity is only associated with SUI or MUI but not with UUI [23, 25]. Our

findings may reflect the previously mentioned dynamics among the incontinence subtypes,

where women of high parity, who were earlier bothered by SUI only, later on develop UUI and

MUI, which may mask their initial SUI. Alternatively, it may reflect that, despite thorough

training of our research assistants, we did not manage to teach them how to distinguish

between the different types of incontinence and how to explain it to the women they inter-

viewed. Evaluating the responsiveness of the Kiswahili version of the UDI-6 would further

increase the strength of our findings.

We also found a strong association between place and duration of first delivery, where

women who had delivered at home and women who had been in labour for more than 24

hours had increased ORs of 1.7 and 2.2, respectively, for having urinary incontinence. In low-

income countries, it is well known that women who are delivered by unskilled attendants are

at an increased risk of obstructed labour and vesico-vaginal fistulas [26–28]. In contrast, little

is known about the association between unskilled delivery attendance, prolonged labour, and

risk of urinary incontinence in low-income settings. However, studies from high-income

countries have documented that women experiencing prolonged labour have an almost two

times/almost double increased risk of urinary incontinence [2, 29, 30]. The hypothesis behind

the association between prolonged labour and incontinence is that the second stage of labour

may lead to permanent nerve damage and weakening of the pelvic floor muscles and fascial

support (endopelvic, urethra-pelvic and vesico pelvic) of the urethra. This can eventually lead

to urinary incontinence.

We identified only one woman with vesico-vaginal fistula, equivalent to a prevalence rate of

0.1%. We found a low prevalence rate of vesico- vagina fistula in contrast with other studies

that have reported prevalence rates of 0.4–8% [31, 32]. The difference in prevalence rates could

be explained by the fact that the present study was conducted in Kilimanjaro region where

health facility deliveries are common as 90% of women report delivery with a skilled birth

attendant [33]. Therefore, the women in our study might not have been exposed to obstructed

delivery to the same extent as women who are living in more rural areas. In addition, during

the past years, more resources were allocated to programmes addressing the problem of

vesico-vaginal fistulas in Tanzania. Surgeons have been trained in fistula repair surgery in Kili-

manjaro region as well as in other regions of Tanzania and repair of vesico-vaginal fistulas are

offered for free. These initiatives may also have resulted in a decreased number of fistula cases

in our study population.

In Tanzania, as well as in other low-income countries where a significant proportion of

women still give birth at home, preventive strategies to control incontinence should be consid-

ered. The best preventive strategy is to ensure that women have access to skilled delivery atten-

dance. In this connection, it is important that the delivery attendants are trained in best

practices in relation to the second stage of labour. Best practice includes allowing the uterus

contractions to push the foetus down the birth canal and providing perineal support while the

foetal head is being delivered [34, 35]. If applied properly, these procedures may help prevent
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tearing and damage of the pelvic floor. In addition, focus should be placed on the beneficial

effect of pelvic floor training during pregnancy and post-partum.

In conclusion, this study has demonstrated that urinary incontinence is common in rural

Tanzania and associated with increasing parity. In addition, home deliveries and prolonged

labour are risk factors of urinary incontinence. To address the problem of incontinence, it is

important that attention is given to increase knowledge and awareness of the condition. Due

to high cost of medicines and limited availability of surgeons, reasonable access to medical

treatment and surgical repair services for urinary incontinence is not an option for the major-

ity of Tanzanian women. It is therefore of paramount importance that health workers are

trained in available low-cost conservative approaches to treat and prevent urinary inconti-

nence; these involve behavioural changes, pelvic floor exercises, and fitting of urinary inconti-

nence pessaries.

Supporting information

S1 Dataset. UI prevalence and delivery circumstances in Kilimanjaro_PLOS ONE.

(SAV)

S1 Questionnaire. English version of urinary distress inventory -6(UDI-6).

(DOCX)

S2 Questionnaire. Kiswahili version of the urinary distress inventory-6 (UDI-6).

(DOCX)

Author Contributions

Conceptualization: Gileard G. Masenga, Benjamin C. Shayo, Sia Msuya, Vibeke Rasch.

Data curation: Gileard G. Masenga, Benjamin C. Shayo, Sia Msuya, Vibeke Rasch.

Formal analysis: Gileard G. Masenga, Benjamin C. Shayo, Sia Msuya, Vibeke Rasch.

Funding acquisition: Vibeke Rasch.

Investigation: Gileard G. Masenga, Benjamin C. Shayo.

Methodology: Gileard G. Masenga, Benjamin C. Shayo, Vibeke Rasch.

Project administration: Gileard G. Masenga, Vibeke Rasch.

Resources: Gileard G. Masenga.

Supervision: Vibeke Rasch.

Writing – original draft: Gileard G. Masenga.

Writing – review & editing: Gileard G. Masenga, Sia Msuya, Vibeke Rasch.

References
1. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, et al. The standardisation of terminology

in lower urinary tract function: report from the standardisation sub-committee of the International Conti-

nence Society. Urology. 2003; 61(1):37–49. http://dx.doi.org/10.1016/S0090-4295(02)02243-4. PMID:

12559262

2. Walker GJ, Gunasekera P. Pelvic organ prolapse and incontinence in developing countries: review of

prevalence and risk factors. International Urogynecology Journal. 2011; 22(2):127–35. Epub 2010/07/

10. https://doi.org/10.1007/s00192-010-1215-0 PMID: 20617303.

Urinary incontinence and delivery circumstances

PLOS ONE | https://doi.org/10.1371/journal.pone.0208733 January 23, 2019 10 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0208733.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0208733.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0208733.s003
http://dx.doi.org/10.1016/S0090-4295(02)02243-4
http://www.ncbi.nlm.nih.gov/pubmed/12559262
https://doi.org/10.1007/s00192-010-1215-0
http://www.ncbi.nlm.nih.gov/pubmed/20617303
https://doi.org/10.1371/journal.pone.0208733


3. Weber AM, Abrams P, Brubaker L, Cundiff G, Davis G, Dmochowski RR, Fischer J, et al. The standardi-

zation of terminology for researchers in female pelvic floor disorders.pdf>. International Urogynecology

Journal. 2001; 12:178–86.

4. Wood LN, Anger JT. Urinary incontinence in women. BMJ (Clinical research ed). 2014; 349:g4531.

Epub 2014/09/17. https://doi.org/10.1136/bmj.g4531 PMID: 25225003.

5. Schreiber Pedersen L, Lose G, Hoybye MT, Elsner S, Waldmann A, Rudnicki M. Prevalence of urinary

incontinence among women and analysis of potential risk factors in Germany and Denmark. Acta obste-

tricia et gynecologica Scandinavica. 2017; 96(8):939–48. Epub 2017/04/13. https://doi.org/10.1111/

aogs.13149 PMID: 28401541.

6. Cerruto MA, D’Elia C, Aloisi A, Fabrello M, Artibani W. Prevalence, incidence and obstetric factors’

impact on female urinary incontinence in Europe: a systematic review. Urologia Internationalis. 2013;

90(1):1–9. Epub 2012/08/08. https://doi.org/10.1159/000339929 PMID: 22868349.

7. Basak T, Kok G, Guvenc G. Prevalence, risk factors and quality of life in Turkish women with urinary

incontinence: a synthesis of the literature. International Nursing Review. 2013; 60(4):448–60. Epub

2013/11/21. https://doi.org/10.1111/inr.12048 PMID: 24251937.

8. Hunskaar S, Lose G, Sykes D, Voss S. The prevalence of urinary incontinence in women in four Euro-

pean countries. BJU International. 2004; 93(3):324–30. Epub 2004/02/07. PMID: 14764130.

9. Matthews CA. Risk factors for urinary, fecal, or double incontinence in women. Current Opinion in

Obstetrics & Gynecology. 2014; 26(5):393–7. Epub 2014/08/12. https://doi.org/10.1097/gco.

0000000000000094 PMID: 25110978.

10. Hannestad YS, Rortveit G, Daltveit AK, Hunskaar S. Are smoking and other lifestyle factors associated

with female urinary incontinence? The Norwegian EPINCONT Study. Bjog. 2003; 110(3):247–54. Epub

2003/03/12. PMID: 12628262.

11. Ojengbede OA, Morhason-Bello IO, Adedokun BO, Okonkwo NS, Kolade CO. Prevalence and the

associated trigger factors of urinary incontinence among 5000 black women in sub-Saharan Africa: find-

ings from a community survey. BJU international. 2011; 107(11):1793–800. Epub 2011/03/29. https://

doi.org/10.1111/j.1464-410X.2010.09758.x PMID: 21438986.

12. Okonkwo JE, Obionu CO, Obiechina NJ. Factors contributing to urinary incontinence and pelvic pro-

lapse in Nigeria. International Journal of Gynaecology and Obstetrics: the official organ of the Interna-

tional Federation of Gynaecology and Obstetrics. 2001; 74(3):301–3. Epub 2001/09/07. PMID:

11543758.

13. Obioha KC, Ugwu EO, Obi SN, Dim CC, Oguanuo TC. Prevalence and predictors of urinary/anal incon-

tinence after vaginal delivery: prospective study of Nigerian women. International Urogynecology Jour-

nal. 2015; 26(9):1347–54. Epub 2015/04/22. https://doi.org/10.1007/s00192-015-2690-0 PMID:

25894903.

14. Patrick DL, Khalaf KM, Dmochowski R, Kowalski JW, Globe DR. Psychometric performance of the

incontinence quality-of-life questionnaire among patients with overactive bladder and urinary inconti-

nence. Clin Ther. 2013; 35(6):836–45. https://doi.org/10.1016/j.clinthera.2013.04.013 PMID:

23747076.

15. Barber MD, Walters MD, Cundiff GW. Responsiveness of the Pelvic Floor Distress Inventory (PFDI)

and Pelvic Floor Impact Questionnaire (PFIQ) in women undergoing vaginal surgery and pessary treat-

ment for pelvic organ prolapse. Am J Obstet Gynecol. 2006; 194(5):1492–8. Epub 2006/05/02. https://

doi.org/10.1016/j.ajog.2006.01.076 PMID: 16647933.

16. Haylen BT, de Ridder D, Freeman RM, Swift SE, Berghmans B, Lee J, et al. An International Urogyne-

cological Association (IUGA)/International Continence Society (ICS) joint report on the terminology for

female pelvic floor dysfunction. International Urogynecology Journal. 2010; 21(1):5–26. Epub 2009/11/

26. https://doi.org/10.1007/s00192-009-0976-9 PMID: 19937315.

17. Espuna Pons M, Castro Diaz D, Carbonell C, Dilla T. [Comparison between the "ICIQ-UI Short Form"

Questionnaire and the "King’s Health Questionnaire" as assessment tools of urinary incontinence

among women]. Actas Urol Esp. 2007; 31(5):502–10. PMID: 17711169.

18. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of health-related quality of life mea-

sures: literature review and proposed guidelines. Journal of Clinical Epidemiology. 1993; 46(12):1417–

32. Epub 1993/12/01. PMID: 8263569.

19. Jokhio AH, Rizvi RM, Rizvi J, MacArthur C. Urinary incontinence in women in rural Pakistan: preva-

lence, severity, associated factors and impact on life. Bjog. 2013; 120(2):180–6. Epub 2012/12/18.

https://doi.org/10.1111/1471-0528.12074 PMID: 23240797.

20. Megabiaw B, Adefris M, Rortveit G, Degu G, Muleta M, Blystad A, et al. Pelvic floor disorders among

women in Dabat district, northwest Ethiopia: a pilot study. International Urogynecology Journal. 2013;

24(7):1135–43. Epub 2012/11/28. https://doi.org/10.1007/s00192-012-1981-y PMID: 23179499.

Urinary incontinence and delivery circumstances

PLOS ONE | https://doi.org/10.1371/journal.pone.0208733 January 23, 2019 11 / 12

https://doi.org/10.1136/bmj.g4531
http://www.ncbi.nlm.nih.gov/pubmed/25225003
https://doi.org/10.1111/aogs.13149
https://doi.org/10.1111/aogs.13149
http://www.ncbi.nlm.nih.gov/pubmed/28401541
https://doi.org/10.1159/000339929
http://www.ncbi.nlm.nih.gov/pubmed/22868349
https://doi.org/10.1111/inr.12048
http://www.ncbi.nlm.nih.gov/pubmed/24251937
http://www.ncbi.nlm.nih.gov/pubmed/14764130
https://doi.org/10.1097/gco.0000000000000094
https://doi.org/10.1097/gco.0000000000000094
http://www.ncbi.nlm.nih.gov/pubmed/25110978
http://www.ncbi.nlm.nih.gov/pubmed/12628262
https://doi.org/10.1111/j.1464-410X.2010.09758.x
https://doi.org/10.1111/j.1464-410X.2010.09758.x
http://www.ncbi.nlm.nih.gov/pubmed/21438986
http://www.ncbi.nlm.nih.gov/pubmed/11543758
https://doi.org/10.1007/s00192-015-2690-0
http://www.ncbi.nlm.nih.gov/pubmed/25894903
https://doi.org/10.1016/j.clinthera.2013.04.013
http://www.ncbi.nlm.nih.gov/pubmed/23747076
https://doi.org/10.1016/j.ajog.2006.01.076
https://doi.org/10.1016/j.ajog.2006.01.076
http://www.ncbi.nlm.nih.gov/pubmed/16647933
https://doi.org/10.1007/s00192-009-0976-9
http://www.ncbi.nlm.nih.gov/pubmed/19937315
http://www.ncbi.nlm.nih.gov/pubmed/17711169
http://www.ncbi.nlm.nih.gov/pubmed/8263569
https://doi.org/10.1111/1471-0528.12074
http://www.ncbi.nlm.nih.gov/pubmed/23240797
https://doi.org/10.1007/s00192-012-1981-y
http://www.ncbi.nlm.nih.gov/pubmed/23179499
https://doi.org/10.1371/journal.pone.0208733


21. Niang L, Kane R, Ndoye M, Jalloh M, Labou I, Diaw JJ, et al. [Urinary incontinence in woman: epidemio-

logic profile in Sub Saharian countries]. Progres en urologie: journal de l’Association francaise d’urolo-

gie et de la Societe francaise d’urologie. 2010; 20(13):1213–6. Epub 2010/12/07. https://doi.org/10.

1016/j.purol.2010.01.014 PMID: 21130401.

22. Botlero R, Davis SR, Urquhart DM, Bell RJ. Incidence and resolution rates of different types of urinary

incontinence in women: findings from a cohort study. The Journal of Urology. 2011; 185(4):1331–7.

Epub 2011/02/22. https://doi.org/10.1016/j.juro.2010.11.080 PMID: 21334659.

23. Rortveit G, Hannestad YS, Daltveit AK, Hunskaar S. Age- and type-dependent effects of parity on uri-

nary incontinence: the Norwegian EPINCONT study. Obstet Gynecol. 2001; 98(6):1004–10. Epub

2002/01/05. PMID: 11755545.

24. Nygaard I, Barber MD, Burgio KL, Kenton K, Meikle S, Schaffer J, et al. Prevalence of symptomatic pel-

vic floor disorders in US women. JAMA. 2008; 300(11):1311–6. https://doi.org/10.1001/jama.300.11.

1311 PMID: 18799443; PubMed Central PMCID: PMCPMC2918416.

25. Minassian VA, Stewart WF, Wood GC. Urinary incontinence in women: variation in prevalence esti-

mates and risk factors. Obstetrics and Gynecology. 2008; 111(2 Pt 1):324–31. Epub 2008/02/02.

https://doi.org/10.1097/01.AOG.0000267220.48987.17 PMID: 18238969.

26. Melah GS, Massa AA, Yahaya UR, Bukar M, Kizaya DD, El-Nafaty AU. Risk factors for obstetric fistulae

in north-eastern Nigeria. Journal of Obstetrics and Gynaecology: The Journal of the Institute of Obstet-

rics and Gynaecology. 2007; 27(8):819–23. Epub 2007/12/22. https://doi.org/10.1080/

01443610701709825 PMID: 18097903.

27. Muleta M. Socio-demographic profile and obstetric experience of fistula patients managed at the Addis

Ababa Fistula Hospital. Ethiopian Medical Journal. 2004; 42(1):9–16. Epub 2005/05/12. PMID:

15884272.

28. Muleta M, Rasmussen S, Kiserud T. Obstetric fistula in 14,928 Ethiopian women. Acta obstetricia et

gynecologica Scandinavica. 2010; 89(7):945–51. Epub 2010/04/20. https://doi.org/10.3109/

00016341003801698 PMID: 20397760.

29. Brown SJ, Gartland D, Donath S, MacArthur C. Effects of prolonged second stage, method of birth, tim-

ing of caesarean section and other obstetric risk factors on postnatal urinary incontinence: an Australian

nulliparous cohort study. BJOG: An International Journal of Obstetrics and Gynaecology. 2011; 118

(8):991–1000. Epub 2011/04/15. https://doi.org/10.1111/j.1471-0528.2011.02928.x PMID: 21489125.

30. Van Kessel K, Reed S, Newton K, Meier A, Lentz G. The second stage of labor and stress urinary incon-

tinence. American Journal of Obstetrics and Gynecology. 2001; 184(7):1571–5. Epub 2001/06/16.

PMID: 11408883.

31. Cowgill KD, Bishop J, Norgaard AK, Rubens CE, Gravett MG. Obstetric fistula in low-resource coun-

tries: an under-valued and under-studied problem—systematic review of its incidence, prevalence, and

association with stillbirth. BMC Pregnancy Childbirth. 2015; 15:193. Epub 2015/08/27. https://doi.org/

10.1186/s12884-015-0592-2 PMID: 26306705; PubMed Central PMCID: PMCPMC4550077.

32. Biadgilign S, Lakew Y, Reda AA, Deribe K. A population based survey in Ethiopia using questionnaire

as proxy to estimate obstetric fistula prevalence: results from demographic and health survey. Repro-

ductive Health. 2013; 10:14. Epub 2013/02/26. https://doi.org/10.1186/1742-4755-10-14 PMID:

23432944; PubMed Central PMCID: PMCPMC3598195.

33. National Bureau of statistics. Key findings of the 2015–2016 Tanzania Demographic and Health Survey

and Malaria indicator survey, 2016. Tanzania Ministry of Health, Community development, Gender,

eldery and children.

34. Bulchandani S, Watts E, Sucharitha A, Yates D, Ismail KM. Manual perineal support at the time of child-

birth: a systematic review and meta-analysis. BJOG: an International Journal of Obstetrics and Gynae-

cology. 2015; 122(9):1157–65. Epub 2015/05/16. https://doi.org/10.1111/1471-0528.13431 PMID:

25976557.

35. Jansova M, Kalis V, Rusavy Z, Raisanen S, Lobovsky L, Laine K. Fetal head size and effect of manual

perineal protection. PloS one. 2017; 12(12):e0189842. Epub 2017/12/30. https://doi.org/10.1371/

journal.pone.0189842 PMID: 29287104; PubMed Central PMCID: PMCPmc5747446.

Urinary incontinence and delivery circumstances

PLOS ONE | https://doi.org/10.1371/journal.pone.0208733 January 23, 2019 12 / 12

https://doi.org/10.1016/j.purol.2010.01.014
https://doi.org/10.1016/j.purol.2010.01.014
http://www.ncbi.nlm.nih.gov/pubmed/21130401
https://doi.org/10.1016/j.juro.2010.11.080
http://www.ncbi.nlm.nih.gov/pubmed/21334659
http://www.ncbi.nlm.nih.gov/pubmed/11755545
https://doi.org/10.1001/jama.300.11.1311
https://doi.org/10.1001/jama.300.11.1311
http://www.ncbi.nlm.nih.gov/pubmed/18799443
https://doi.org/10.1097/01.AOG.0000267220.48987.17
http://www.ncbi.nlm.nih.gov/pubmed/18238969
https://doi.org/10.1080/01443610701709825
https://doi.org/10.1080/01443610701709825
http://www.ncbi.nlm.nih.gov/pubmed/18097903
http://www.ncbi.nlm.nih.gov/pubmed/15884272
https://doi.org/10.3109/00016341003801698
https://doi.org/10.3109/00016341003801698
http://www.ncbi.nlm.nih.gov/pubmed/20397760
https://doi.org/10.1111/j.1471-0528.2011.02928.x
http://www.ncbi.nlm.nih.gov/pubmed/21489125
http://www.ncbi.nlm.nih.gov/pubmed/11408883
https://doi.org/10.1186/s12884-015-0592-2
https://doi.org/10.1186/s12884-015-0592-2
http://www.ncbi.nlm.nih.gov/pubmed/26306705
https://doi.org/10.1186/1742-4755-10-14
http://www.ncbi.nlm.nih.gov/pubmed/23432944
https://doi.org/10.1111/1471-0528.13431
http://www.ncbi.nlm.nih.gov/pubmed/25976557
https://doi.org/10.1371/journal.pone.0189842
https://doi.org/10.1371/journal.pone.0189842
http://www.ncbi.nlm.nih.gov/pubmed/29287104
https://doi.org/10.1371/journal.pone.0208733

