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Abstract
Background Pelvic floor disorders, which diminish the quality of life, disproportionally affect women in developing countries.
However, there is a knowledge gap in the understanding of the factors associated with the problem in many countries including
Ethiopia. Therefore, we aimed to assess the factors associated with pelvic floor disorders in Ethiopia.
Materials and methods A community-based cross-sectional study was conducted among 3432 ever-married women selected
through a stratified multistage sampling procedure from the Kersa Health and Demography Surveillance System. Data were
collected using structured questionnaires through face-to-face interviews. A Poisson regression model with robust variance
estimation was used to investigate the association of the independent variable with pelvic floor disorder. The results are reported
in adjusted prevalence ratios with 95% confidence intervals.
Results Overall, the prevalence of pelvic floor disorders was 20.5% (95% CI: 19%–22%). Women who had no education
(APR = 1.47; 95% CI: 1.06, 2.04) or had undergone five or more vaginal deliveries (APR = 1.56; 95% CI: 1.18, 2.05), an
abortion (APR = 1.85; 95% CI: 1.43, 2.38) or episiotomy (APR = 1.39; 95% CI: 1.02, 1.90) were independently associated with
having pelvic floor disorders.
Conclusion Obstetric events are strongly associated with pelvic floor disorders. This finding highlights the greater need for
policies to focus on prevention, diagnosis and treatment services to mitigate women's suffering from pelvic floor disorders.
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Introduction

Pelvic floor disorder (PFD), which diminishes quality of life,
is a major public health concern for women [1]. It occurs
because of defects or disruptions of the pelvic support struc-
tures [2]. Weakness of the pelvic musculature, ligaments and
fascial support results in pelvic organ prolapse, urinary incon-
tinence and anal incontinence [2, 3].

A combination of anatomical, physiological, genetic, life-
style and obstetric events contributes to PFD [4, 5]. Although

the etiology is known to be multifactorial, obstetric trauma
during childbirth has been reported to be one of the key risk
factors [6] . High parity and multiple vaginal deliveries con-
tribute to the occurrence of all types of PFD [6, 7].

Underlying causes of PFD such as poor socioeconomic status,
being engaged inmanual labor on a regular basis, early childbirth
and high parity vary greatly among countries [8–10]. Thus,
women in developing countries are disproportionally affected
by PFD. Moreover, racial background influences the magnitude
and risk factors of PFD [11]. Identifying relevant PFD risk factors
will help to design appropriate prevention strategies to promote
women’s health in rural areas of Ethiopia.

Women in rural Ethiopia have low socioeconomic status,
low literacy and high fertility with poor obstetric care and as a
result suffer greatly from pelvic floor disorders. However,
PFD-related information is not collected by national health
surveys in Africa [9, 12]. The scanty information generated
in Ethiopia is hospital based [13, 14]. Hence, this community-
based study focusing on factors associated with PFD was con-
ducted to fill the knowledge gap.
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Materials and methods

Study setting and design

A community-based cross-sectional study was conducted
from August 10 to September 4, 2016, in the Kersa Health
and Demographic Surveillance System (Kersa HDSS) site,
Kersa district, Ethiopia. The district has 28.5% arable land,
2.3% pasture and 6.2% forest, and the remaining 56.3% is
built up, degraded or otherwise unusable. Khat (Chat
Edulis), fruits and vegetables are important cash crops. The
study district has 38 kebeles (the smallest administrative unit
in Ethiopia) of which 24 randomly selected kebeles were in-
cluded in Kersa HDSS. The site constitutes 26,061 house-
holds and 127,000 inhabitants of which 23% are women of
reproductive age [15, 16].

Population and sampling technique

Ever-married women who had resided in the study site for at
least 6 months were included in the study. A multi-stage, strat-
ified, random sampling procedure was used to enroll 3444
participants. The sample size was calculated with an assump-
tion of 95% CI, power 80%, a prevalence of PFD among
nulliparous women of 13% and of parous women of 18%
[17], and a design effect of 2. The Kersa HDSS database
was used as a sampling frame. The names of the selected
participants and their household IDs were retrieved from the
database.

Data collection tools

A standardized data collection tool was customized and
adapted from an International Urogynecologic Association
(IUGA)/International Continence Society (ICS) joint report
on the terminology for female PFD [18], Swedish
Pregnancy, Obesity and Pelvic Floor [19] and Epidemiology
of Incontinence and Prolapse Questionnaire [20]) to measure
pelvic floor disorders. Socio-demographic and obstetric con-
ditions of the study participants were also collected using a
structured questionnaire adopted from a health-related nation-
al survey [9]. The original questionnaire was prepared in the
English language and later translated into the local languages
(Amharic and Afan Oromo) for data collection. Forward and
backward translations were performed by two bilingual
translators.

The content of the questionnaire was validated by gynecol-
ogists and reproductive health experts. We pretested the ques-
tionnaire in a similar setting and refined the tool based on the
feedback we obtained. Experienced female data collectors and
field supervisors who can speak the local languages fluently
were recruited and trained for 4 days. Field supervisors
checked compliance with field procedures and the

completeness of questionnaires in the field. They also con-
ducted a spot check for randomly selected interviews. The
data collectors conducted interviews in a private setting at
the interviewee’s house. The details of this section were pre-
sented in a previous study [16]. The study protocol was ap-
proved by Haramaya University Health and Medical Sciences
College Institutional Health Research Ethics Review
Committee.Written informed consent was obtained from each
participant. To protect the confidentiality of the information,
names and IDs were not included in the writ ten
questionnaires.

Measurement

PFD was the outcome variable of this study. PFD was
assessed based on women’s reporting of symptoms. Each
PFD [stress urinary incontinence (SUI), overactive bladder
(OAB), pelvic organ prolapse (POP) and anal incontinence
(AI)] was dichotomized as present or absent based on re-
sponses to each symptom domain. Women who had at least
one PFD were categorized as ‘have PFD,’ and women who
did not report at least one PFD were categorized as ‘do not
have PFD.’

The independent variables included socio-demographic
characteristics, obstetric history and personal characteristics.
Socio-demographic variables includedmarital status, coded as
currently married and widowed/divorced; frequency of mar-
riage, coded as married once and married more than once;
educational level, coded as has no education and has some
education; age at first marriage, categorized as 10–14 years
old, 15–18 years old and 19 years old and above. The obstetric
history was coded as follows: vaginal parity, coded as vaginal
para 1–4 and vaginal para 5 and above; ever had an abortion,
coded as yes and no; ever had an episiotomy, coded as yes and
no. Personal characteristics including khat chewing, and cur-
rent contraceptive use was coded as yes and no. Khat (Chat
edulis) is an evergreen shrub that grows in Ethiopia, Kenya
and Yemen. The use of khat is an established cultural tradition
for many social situations in the areas of primary cultivation,
East Africa and the Arabian Peninsula [21]. We considered
khat in this study since it is commonly consumed in the study
area.

Data analysis

Study participants were dichotomized into women with and
without PFD based on reported symptoms. Factors associated
with PFDwere examined using independent variables, includ-
ing socio-demographic variables, obstetric variables and per-
sonal behaviors. Data were analyzed using STATAversion 14
(StataCorp 2015, College Station, TX).

A Poisson regression analysis model with robust variance
estimation was used to investigate the association of the
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independent variables with pelvic floor disorder. The variables
with a p value < 0.2 in bivariate analysis were considered for a
subsequently built multivariable model. Four separate regres-
sion models were built to assess the association of indepen-
dent variables with PFD. The first three models were used to
check the effect of variables on each other in a block before
entering them into the final model. Model I was built to ex-
amine the association of socio-demographic variables with
pelvic floor disorder. Subsequently, obstetric history variables
were included in Model II to assess their association with
PFDs when controlling for socio-demographic variables.
The third model (Model III) was built with personal behavior
variables when controlling for other variables. Lastly, all var-
iables with a p value < 0.2 from the three separatemodels were
entered together into the final model (Model IV). The results
were reported as adjusted prevalence ratios (APRs) with 95%
CI. The statistical level of significance was set at alpha 5%.
Multi-collinearity was assessed by variance inflation factors
(VIFs), and interactions were checked among the independent
variables. Age of respondents, gravida and parity were not
included in the model as they were correlated with the vaginal
delivery variable.

Results

Three thousand four hundred thirty-two women were in-
cluded in this analysis. Among the participants, 704
(20.5%) (95% CI: 19%, 22%) were classified as having
PFD. Further description of PFDs among this population
can be found in a previous manuscript [16]. A higher
prevalence of PFD was observed among remarried women
compared with women who married only once [24.5%

(95% CI: 20.25, 29.0) vs. 20.0 (95% CI: 18.5, 21.4)]
(Fig. 1). Moreover, the prevalence of PFD among women
with grand multi gravida was 23.4% (95% CI: 21.6, 25.3)
compared with women with gravida < 4 [15.8% (95% CI:
13.9, 17.9)] (Fig. 2).

After controlling for confounding factors, the prevalence of
PFD was 47% higher (APR = 1.47; 95% CI: 1.06, 2.04)
among uneducated women compared with women who had
some education. The prevalence of PFD was 56% higher
(APR = 1.56; 95% CI: 1.18, 2.05) among women who deliv-
ered five or more children vaginally compared with women
who delivered four and fewer children vaginally. Having a
history of abortion was associated with having PFD compared
with no history of abortion (APR = 1.85; 95% CI: 1.43, 2.38).
Having a history of episiotomy was significantly associated
with PFD (APR = 1.39; 95% CI: 1.02, 1.90) (Table 1).

Discussion

Illiteracy, having had five or more vaginal deliveries, an abor-
tion and episiotomy were found to be factors independently
associated with pelvic floor disorder. The prevalence of PFDs
was significantly higher among uneducated than educated
women. Uneducated women might be forced to marry early,
engage in heavy labor (like farming), have a large number of
children and return to work shortly after delivery. Such wom-
en may be less aware of preventive measures to maintain their
well-being and become vulnerable to PFDs [8, 22]. This find-
ing is in accordance with previous studies [10, 13].

Repeated vaginal childbirths pose a continuous strain on
the pelvic floor muscles, which in turn results in weakening
and damaging of the pelvic floor. Excessive strain and

Fig. 1 Prevalence of pelvic floor
disorders according to the socio-
demographic variable among
study participants living in Kersa
HDSS, Ethiopia, 2016
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stretching of the muscles related to the delivery of the fetal
head can result in damage of the levator ani muscle and nerve,
thereby disrupting the motor signaling and possibly leading to
laxity of the pelvic muscle [1]. This explains the observed
association between PFD and five or more vaginal deliveries
in this study.

In countries where the fertility rate is high and vaginal
delivery is common, the probability of PFD affecting
women’s general health and social life is inevitable.
Primary and secondary prevention strategies include fer-
tility reduction through contraception, the mode and man-
agement of delivery, providing pelvic muscle exercises
and advising women during pregnancy. These steps have
played a major role in reducing the burden of PFD related
to vaginal multiparity. This finding is in agreement with
previous related reports [10, 19, 23].

Women who had a history of abortion were reported to
have a significantly higher prevalence of PFD compared with
women who had no history of abortion. The mechanism by
which abortion contributes to PFD is not clear. In developing
countries, abortion is often conducted in a clandestine envi-
ronment where aseptic techniques and the qualifications of the
performer are a concern. Thus, its consequences may contrib-
ute to PFD. This finding is also supported by other studies [24,
25].

Furthermore, episiotomy was found to be a risk factor for
PFDs. It is usually performed to prevent spontaneous tears and
ease the fetal delivery. However, the association between epi-
siotomy and PFDs remains controversial. Some studies re-
ported no association [26, 27], while others reported protec-
tive effects against PFD [19, 28]. The variation in the effect of

episiotomy among studies may have arisen from the differ-
ences in the episiotomy prevalence and procedures.
Mediolateral episiotomy is regarded as more protective than
median episiotomy [29]. Episiotomy has been shown to re-
duce perineal muscle strength because of extensive tissue sep-
aration in the postpartum period [30].

A limitation of this study is that a cross-sectional study
design may prove an association but not causality. The
self-reported nature of the questionnaire meant that recall
and reporting bias was inevitable. Furthermore, we did
not perform pelvic examinations since that would be un-
acceptable during a household survey, and it is possible
that mild cases were missed because of under-reporting.
In addition, women may have under-reported symptoms
because of social stigma and shame. Thus, the prevalence
of PFD reported in this study could be an underestimate
of the true magnitude. Finally, it was not possible to as-
sess the effect of the length of the second stage of labor
on pelvic floor disorders as it is difficult to determine
prolonged labor from uneducated respondents.

The main strengths of this study include the high response
rate and large representative sample size from a community-
based survey. This study was conducted in an established
Health and Demographic Surveillance System location, which
provided a robust platform to randomly select participants.
Furthermore, data collectors and supervisors were well
trained, all questionnaire items were clearly stated, and quality
control of the interviews ensured the validity and complete-
ness of the results. Thus, the findings provide a reasonable
estimate of the magnitude of PFDs and can be generalized to
a large segment of the rural agrarian women in Ethiopia.

Fig. 2 Prevalence of pelvic floor
disorders according to the
reproductive health variable
among study participants living in
Kersa HDSS, Ethiopia, 2016
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Conclusions

Five or more vaginal deliveries, illiteracy, a history of
abortion and episiotomy were modifiable independent

factors associated with pelvic floor disorder. This finding
highlights the greater need for policies to focus on pre-
vention strategies, such as a reduction of the number of
pregnancies through contraception, improved safe

Table 1 Poisson regression model to assess factors associated with pelvic floor disorder among study participants living in Kersa HDSS, Ethiopia,
2016

Pelvic floor disorders (PFDs) n/N = 704/3432

Variable PFD prevalence
(95% CI)

CPR(95% CI) Model I (demographic
factors)
APR (95% CI)

Model II (obstetrics
factors)
APR(95% CI)

Model III (personal
behaviors)
APR(95% CI)

Final model
APR(95% CI)

Socio-demographic variable

Marital status

Currently
married

18.9(17.5,20.3) 1 1 1

Widowed/-
divorced

29.6(25.7,33.7) 1.56(1.30,
1.87)*

1.50(1.28,1.75)* 0.80(0.41, 1.58)

Educational level

Has no
education

21.9(20.4, 23.5) 1.45(1.20,
1.75)*

1.36(1.12,1.64)* 1.47(1.06,
2.04)*

Has education 15.0(12.6, 17.9) 1 1 1

Frequency of marriage

Once 19.9(18.5, 21.4 1 1 1

More than
one

24.5(20.5, 29.0) 1.22(1.01,1.48)* 1.20(0.99,1.44) 1.26(0.91, 1.77)

Age at marriage

10–14 years
old

24.2(20.1,28.9) 1.04(0.80,1.36)* 0.98(0.75,1.28) 0.61(0.35, 1.07)

15–18 years
old

19.6(18.2,21.2) 0.84(0.68, 1.04) 0.84(0.68, 1.03) 0.72(0.49,1.04)

> 19 years
old

23.2(19.0,28.0) 1 1 1

Obstetrics variable

Number of vaginal deliveries

4 and fewer 16.9(14.9–19.0) 1 1 1

5 and more 23.0(21.2–24.9) 1.36(1.18,1.57)* 1.29(1.11,1.49)* 1.56(1.18,
2.05)*

Had abortion history

Yes 32.7(28.8,3 6.9) 1.79(1.54,
2.06)*

1.71(1.47,1.98)* 1.85(1.43,
2.38)*

No 18.2(16.8, 19.7) 1 1 1

Had episiotomy history

Yes 26.8(22.3, 31.9) 1.33(1.10,
1.62)*

1.31(1.08,1.59)* 1.39(1.02,1.90)*

No 20.0(18.6, 21.5) 1 1 1

Personal characteristics

Chewing khat

Yes 22.2(20.5,24.0) 1.29(1.11,1.50)* 1.46(1.12,1.91)* 1.21(0.93, 1.59)

No 17.1(15.1,19.4) 1 1 1

Current contraceptive use

Yes 18.4(14.7,23.0) 0.83(0.64,1.07) 0.82(0.63, 1.07) 0.85(0.65, 1.84)

No 22.2(19.3, 25.4) 1 1

*p < 0.2 in crude prevalence ratio (CPR); *p < 0.05 in adjusted prevalence ratio (AP)
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delivery services and educating women about pelvic floor
exercises to prevent PFD.
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