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Prevalence and risk factors of pelvic organ 
prolapse among women in Sidama region, 
Ethiopia: A community-based survey
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Abstract
Background: Pelvic organ prolapse is a descent of the vaginal compartments and the surrounding organ due to loss 
of support of the vaginal tissue. It has a significant psychological, physical, and social impact that affects women’s quality 
of life. However, its true prevalence is unknown due to the variability in the methods used to diagnose the disorder.
Objectives: This study aimed to determine the prevalence of pelvic organ prolapse and its associated risk factors 
among women in Sidama region, Ethiopia.
Study design: A community-based cross-sectional survey was conducted in the Dale–Wonsho Health and Demographic 
Surveillance Site, Sidama region, from March to October 2023.
Methods: A multi-stage stratified cluster sampling was used to select a sample of 816 women. Anatomical prolapse 
was diagnosed based on the standardized pelvic organ prolapse quantification method, and symptomatic prolapse was 
assessed by patient-reported symptoms. A complex survey-based modified Poisson regression was used to assess the 
risk factors associated with prolapse.
Results: A total of 815 participated in the interview, and 779 (95.6%) underwent pelvic examination to assess for 
prolapse status. Anatomical prolapse (Stages II–IV) was observed in 241 (30.9%; 95% confidence interval = 24–38.7) of 
the participants. The prevalence of symptomatic pelvic organ prolapse was 78.5% (95% confidence interval = 69.1–85.7) 
among women with anatomical prolapse (189/241). This prevalence falls to 24.27% (95% confidence interval = 19.98–
29.16) for the total sample population. Higher frequency of childbirth, prolonged heavy lifting activities, and prolonged 
labor increased the likelihood of developing anatomical prolapse. Childbirth at an early age and prolonged heavy lifting 
activities were significantly associated with symptomatic prolapse.
Conclusion: Anatomical prolapse and symptomatic prolapse are high in the study area. Parity, prolonged heavy lifting, 
prolonged labor, and early age childbirth were associated with pelvic organ prolapse. Community-based education and 
interventions that focus on the modification of risk factors are needed.

Plain language summary 
A study on pelvic organ prolapse confirmed through physical examination and symptoms of prolapse 
assessed among women in Sidama region of Ethiopia
Why was the study done? Pelvic organ prolapse occurs when one or more vaginal compartments and their surrounding 
organs drop from their normal position. Imagine the pelvic floor as a supportive sling made of muscles, ligaments, and 
tissues. These structures usually hold organs, such as vagina, bladder, uterus, and rectum in place. However, when 
the pelvic floor weakens due to factors, such as pregnancy, childbirth, or menopause, these organs bulge. Symptoms 
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may include feeling a tissue bulge near the vaginal opening, pelvic pressure, lower back pain, urinary changes, and even 
difficulty keeping in a tampon. However, evidence about how common the problem is in the Sidama region is limited. 
This may hinder the need for efforts to be taken in identifying and treating the disorder. What did the researchers 
do? The research team assessed the symptoms of prolapse by asking women through house-to-house visits invited 
them to the nearby health facility and conducted pelvic examination to confirm the presence of prolapse. Women’s 
characteristics that can be related to prolapse were also assessed through interview. What did the researchers find? 
A total of 815 women participated in interviews on prolapse symptoms, and 779 underwent pelvic examination. Among 
those examined, one in three women (241/779) has a physically confirmed prolapse. Among the confirmed prolapses, 
189 women reported symptom of prolapse. Women who have birth many times, who work on prolonged heavy lifting 
activities, and who have a history of labor that lasted more than 24 h have a high chance to develop prolapse. Similarly, 
those who gave birth before the age of 18 years and those engaged in prolonged heavy lifting activities have higher chance 
of developing prolapse symptoms. What do the findings mean? The findings showed that prolapse is common in the 
Sidama region of Ethiopia and that it needs attention of stakeholders.
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Introduction

Pelvic organ prolapse (POP) is one of the pelvic floor dis-
orders in women characterized by the descent of one of the 
vaginal walls, cervix, uterus, bladder, or rectum into the 
vaginal lumen.1,2 It is a common condition for which 
women of all ages seek medical and surgical treatment.3 
The prevalence varies based on the diagnosis method used. 
A recent (2022) review conducted by the International 
Urogynecology Consultation Committee shows that the 
prevalence of POP varies widely (1%–65%) based on 
whether it is assessed by symptoms (1%–31%), pelvic 
examination (10%–50%), or both (20%–65%).4 Even 
though there is no clear and universally agreed definition 
of POP,5 it is recommended to describe clinically signifi-
cant prolapse by using both anatomical staging and patient-
reported symptoms.6

The risk of POP is increased in low- and middle-income 
countries due to higher parity, early marriage, greater num-
bers of vaginal deliveries, and more frequent heavy man-
ual work.7–9 The risk factors that have been identified so 
far are both non-modifiable (family history, ethnicity, and 
age) and modifiable (obesity, underweight, chronic malnu-
trition, heavy lifting, chronic medical problems, parity, 
and age at first birth).1,2,10–12

POP causes a sensation of vaginal bulge, voiding and 
defecatory dysfunction, and sexual dysfunction which 
adversely affects the quality of life.13,14 Studies from both 
high- and low-income countries revealed that POP patients 
were struggling to handle their daily activities due to the 
symptoms of POP.15,16 POP has also a significant psycho-
logical impact on women.17

In Ethiopia, the prevalence of symptomatic POP varies 
from 1%–30% based on the population category, study set-
ting, and diagnosis method used.18–21 This approach may 
underestimate the prevalence due to the asymptomatic 

nature of POP. Objectively measured POP at the commu-
nity level reaches up to 56.3%20 based on the simplified 
pelvic organ prolapse (sPOP) assessment method. None of 
these studies have used the standard pelvic organ prolapse 
quantification (POP-Q) system. The POP-Q system is spe-
cific and objectively quantifies the prolapse by using a 
measuring instrument (centimeters), and nine points in the 
vagina and the tissues around it. The simplified version of 
the POP-Q (sPOP) system reduces the number of points to 
only four points (anterior, posterior, apex/cuff, and cervix) 
for measurement and does not necessarily use exact meas-
urements.22,23 A review of POP anatomical assessments 
recommended the use of standardized POP-Q for effective 
communication between clinicians, reproducible evalua-
tion, meaningful comparison of studies, and comparison of 
different populations.24 Therefore, this study aimed to 
assess the prevalence of POP based on both standard 
POP-Q and subjective symptoms and assessed risk factors 
for POP among women in Dale and Wonsho districts, 
Sidama region, Ethiopia.

Conceptual framework

Based on the findings of different literature, the following 
conceptual framework was developed (Figure 1). The con-
ceptual framework shows that different risk factors cause 
POP either through direct damage of pelvic muscles (leva-
tor ani muscle and its nerve supply) or by causing the col-
lagen to weaken.25–31

Methods and materials

Study setting

This study was conducted in the Dale and Wonsho districts 
of Sidama National Regional State, Ethiopia, over a period 
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of 8 months from 13 March to 28 October 2023. Both dis-
tricts are known for their highly dense population and cof-
fee production32 (Figure 2). Dale district has 10 health 
centers and 33 health posts. Hamlin Fistula Center, which 
provides care for fistula cases and POP, is located in 
Yirgalem town in Dale district. Wonsho district has five 
health centers and 17 health posts. According to the 2021 
report of Sidama Regional Health Bureau, the total 

population of Dale district is 254,653 and that of Wonsho 
district is 129,730.33 According to the Ethiopian Central 
Statistical Agency, the female population accounts for 
49.7% of the Dale district population and 49.2% of the 
Wonsho population.34

In 2017, Hawassa University established its own Health 
and Demographic Surveillance System (HDSS) site in the 
Dale and Wonsho districts of the Sidama region.32 The 

*A broken line indicates direct relationship between the pelvic organ prolapse and risk 

factors (higher body mass index is related to diabetes mellitus, and age is related to parity and 

menopause wich affect pelvic support structures)

*The solid lines indicate a direct relationship between the pelvic organ prolapse and risk 
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Figure 1. Conceptual framework of risk factors affecting pelvic organ prolapse.
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HDSS site includes 10 rural and two urban kebeles (small 
administrative units in Ethiopia). The surveillance site is 
referred to as the Dale–Wonsho Health and Demographic 
Surveillance Site (D–W HDSS). The main purpose of 
establishing the HDSS was to provide a background con-
text for clinical trials and generate longitudinal epidemio-
logical data.

Study design and population

A community-based cross-sectional study was conducted 
by using subjective and objective measure among women 
who have given birth (at least once) or are ⩾18 years, and 
whose household information is found in the database of the 
Health and Demographic Survey of Hawassa University. 
Women who were pregnant (confirmed or suspected), in the 
immediate postpartum period (6 weeks), or unable to par-
ticipate due to sickness were excluded.

Sample size and sampling technique

The sample size was calculated using Open-Epi version 
3.1 both for the prevalence of the POP and its associated 
risk factors. The sample size for the prevalence study was 
calculated with the assumptions of 56.3% prevalence of 
POP and a non-response rate of 7%,20 95% confidence 
interval, and a design effect of 2. The calculated sample 
size was 813. The sample size for associated risk factors 
was also estimated for variables that were significantly 
associated with anatomical prolapse in a previous study 
conducted in northern Ethiopia.20 The variable names, 
assumptions considered, and their respective results were 
summarized in a table (Supplemental File 1). A maximum 
sample size was obtained from the first objective which 
was 813. To select an equal number of participants, 101.6 
women from each cluster, the size was approximated to 
102 for each cluster, and the final sample size was adjusted 

Figure 2. A map of study area in Dale and Wonsho districts, Sidama region, Ethiopia.
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to 816. This was considered maximum and adequate to 
address the remaining objectives.

Hawassa University HDSS site was initially stratified 
into two districts (Dale and Wonsho). Then, representative 
kebeles (small administrative units in Ethiopia) were con-
sidered as “a cluster” for this study and selected from both 
districts (six kebeles from Dale district and two kebeles 
from Wonsho district) randomly. The number of house-
holds in each kebele ranges from 640 to 2200. Based on 
complex sample survey assumption, an equal number of 
eligible women from each kebele/cluster were selected 
using computer-generated random numbers (based on the 
list of their house numbers). Therefore, this study included 
two strata: Dale and Wonsho districts; eight clusters (kebe-
les), and 816 eligible women. The interview was con-
ducted with the female head of the selected households.

Study variables and measurements

The outcome variables of this study were anatomical 
POP and symptomatic POP hereafter called “anatomical 
prolapse” and “symptomatic prolapse,” respectively. The 
anatomical prolapse is a POP of Stage ⩾II on the POP-Q 
system. There are nine measurement points in the POP-Q 
system. All are measured at maximum valsalva, except 
total vaginal length (TVL) which is measured at rest. 
Measurements are expressed in centimeters to the nearest 
0.5 cm. The nine measurement points in and around the 
vagina are as follows: Genital hiatus (GH) measured 
from the middle of the external urethral meatus to the 
posterior aspect of the hymenal remnant, perineal body 
(PB) measured from the posterior aspect of the hymenal 
remnant to the middle of the anal opening, point C is the 
lowest part of cervix (or vaginal cuff), and point D is the 
topmost part of the posterior vaginal wall (posterior vagi-
nal pouch). Both points are measured relative to the plane 
of hymenal remnants. A hymenal remnant is chosen as it 
is a clearly defined and easily identifiable structure. TVL 
is measured from hymenal remnant to point D. Point Aa 
is an arbitrary fixed point on the anterior vaginal wall, 
which is 3 cm back from the middle of the external ure-
thral meatus in normal cases. Point Ba is the lowest part 
of the upper anterior vagina. This point is not a fixed 
point like Aa. It can be anywhere along the vaginal wall 
above the first 3 cm (Aa). Points Ap and Bp are similar to 
points Aa and Ba but found on the posterior vaginal wall. 
These measures are translated into a staging system as 
follows: Stage 0: Points Aa, Ba, Ap, and Bp are all at 
−3 cm and C and D are at greater than/equal to TVL—
2 cm; Stage I: the criteria for stage zero are not met, and 
the leading edge of the prolapse is greater than 1 cm 
above the hymen; Stage II: the leading edge of the pro-
lapse is between 1 cm above or below the hymen; Stage 
III: the leading edge is greater than 1 cm beyond the 

hymen but less than TVL—2 cm from the hymen; and 
Stage IV: the leading edge of the prolapse is greater than 
TVL—2 cm beyond the hymenal remnant.22,35,36

Symptomatic prolapse is considered when anatomical 
prolapse (Stage ⩾II) and prolapse symptom are reported. 
Symptoms of POP were collected by using the Sidaamu 
Afoo version of the pelvic organ prolapse symptom score 
(POP-SS) questionnaire,37 which has seven questions with 
a 5-point Likert-type scale that ranges from 0 to 4 (0 = never 
felt symptom, 1 = occasionally, 2 = sometimes, 3 = most of 
the time, and 4 = all of the time), a higher score indicating 
severe symptoms.38 A response score different from zero 
indicates the presence of symptoms. Women were also 
asked which symptom they felt for a long time and how 
long she has the symptom.

The independent variables include sociodemographic 
characteristics (level of education, residence, occupation, 
ethnicity, age in years, and marital status), lifestyle varia-
bles (smoking habit and average hours of heavy lifting per 
day/carrying big baby, water, sand, and others), obstetrics 
and reproductive characteristics (mode of delivery, num-
ber of childbirth, place of delivery, history of a length of 
labor more than 24 h, age at first marriage, and age at first 
childbirth), medical and surgical history (chronic cough/
more than 3 weeks, constipation/infrequent stooling and 
difficulty passing stool, diabetes mellitus, body mass 
index, history of pelvic surgery, trauma, and family his-
tory of POP).

Data collection tools and procedures

The data collection tool has six parts (sections). Part I is 
about the sociodemographic characteristics of the partici-
pants which has eight items; part II focuses on the POP-
related lifestyle of the participants, which has six items; 
part III contains 14 items that ask about the obstetrics and 
gynecologic history of the participants; part IV is about the 
wealth index of the study participants’ household, which 
has 28 items; part V is about POP-SS; and part VI is about 
objectively measured POP and related measures, which 
have 14 measurements. The questionnaires used to collect 
data about sociodemographic characteristics, lifestyle, 
obstetrics, and gynecologic history were developed from a 
review of related literature.39–43 It was initially developed 
in the English version and translated into the local lan-
guage (Sidaamu Afoo) (Supplemental File 2). The POP-SS 
tool was used to assess prolapse symptoms by asking the 
participants how often they have had the following symp-
toms in the past 4 weeks: (1) A feeling of something com-
ing down from the vagina? (2) a feeling of discomfort/pain 
in the vagina? (3) a heaviness/dragging feeling in the lower 
abdomen? (4) a dragging feeling in the lower back? (5) a 
difficulty in emptying the bladder? (6) a feeling of incom-
plete bladder emptying? and (7) a feeling of incomplete 
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bowel emptying? The total score was calculated by sum-
ming up all responses to the seven-question test. The ques-
tionnaire was previously translated to a local language and 
validated in the same study area among women with POP 
who were admitted to Yirgalem Hamlin Fistula Center.37 
The tool was valid and took 15–20 min to complete.

The data were collected using a Kobo Toolbox. 
Subjective data were collected by eight nurses through 
home-to-home visits. All study participants were invited 
for a pelvic examination at a nearby health facility and 
given an appointment (date and time) irrespective of their 
symptoms. The collected data were uploaded to the 
European Union Kobo Toolbox Server daily and moni-
tored by the principal investigator.

POP quantification was done by two staff members of 
Yirgalem Hamlin Fistula Center. They are para-medical 
professionals (called “Health Officers” in Ethiopia) who 
have special training in fistula and POP management. 
Women empty their bladders and lie in a lithotomy posi-
tion. The prolapse degree was measured by a ruler (spatula 
marked with a centimeter) used to measure the prolapse of 
nine points in and around the vagina.

Data collectors and field supervisors were trained for 
3 days on the purpose of the study, the use of the Kobo 
tool, and each item in the questionnaire. Similarly, pelvic 
floor examiners were trained by a urogynaecologist at the 
Hamlin Fistula Center to minimize discrepancies across 
examiners. As part of the pre-test, they performed 10 
POP-Qs under the supervision of the urogynecologist on 
patients admitted to Hamlin Fistula Center for POP. At the 
data collection time, they were kept blinded about partici-
pant’s background information including symptom status.

This article was prepared according to the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) guideline, and the checklist was submitted as 
an additional file (Supplemental File 3).

Statistical analysis

The data set was downloaded from the Kobo Toolbox 
server and exported to Microsoft Excel 2013. This was 
imported to Stata version 17 software (StataCorp LLC, 
College Station, Texas, USA) for data cleaning, recode, and 
analysis. All forms of data analysis were done taking the 
nature of complex sampling design into account. The 
design variables used to declare the complex sample were 
comprised of the stratum, cluster, and weighting variables. 
In this study, the stratum variable was the districts (Dale 
and Wonsho) and the cluster variable was kebele. The 
weighting variable was created from the product of cluster 
selection weight and household selection weights. Then to 
normalize the weights, the survey weight of each unit is 
divided by the unweighted average of the survey weights. 
Complex sample summary measures for categorical varia-
bles were presented in terms of frequency and percentages. 
For continuous variables, mean and standard deviation or 

median and interquartile range (IQR) were presented. The 
wealth index was determined using principal component 
analysis44,45 based on 28 items.

Complex sample modified-Poisson regression was used 
to investigate the association between the outcome varia-
bles (anatomical prolapse and symptomatic prolapse) and 
potential risk factors. In cross-sectional studies, the meas-
ure of choice is the prevalence ratio which can be either 
directly estimated by statistical models46,47 or transformed 
from odds ratios obtained from logistic regression.48 
However, when the prevalence of outcome of interest is 
common, the odds ratio overestimates the prevalence 
ratio.46,47 The prevalence ratio is easier to interpret and 
understand than the odds ratio by non-epidemiologists. In 
addition, the model-based estimation is more appropriate 
for controlling confounders.46,49 The Poisson regression 
equation is as follows: log (π/t) =β0 + β1X1 + . . . +βkXk 

46 
where π is the event, t is the time followed up, and xs are 
the covariates. When a constant time is assigned to every-
one in the study (modified Poisson regression), the esti-
mated episode of interest is equal to prevalence ratio. The 
relative risk estimate of a given covariate is eβ.46,50 In com-
plex sample analysis, even though the application of robust 
standard error is not allowed with the svy prefix, the inher-
ent robustness in the svy estimation ensures that Poisson 
regression accounts for the survey design characteristics.51

Variables with p values less than or equal to 0.25 on 
bivariable analysis and other important variables (supported 
by literature)52 were included in the multivariable model. 
The model was refined repeatedly by excluding variables 
which does not significantly impact the overall model fit or 
the parameters of the remaining individual variables. This 
process was continued until model significance and good-
ness of fit were achieved. Adjusted Wald test was used to 
assess the overall significance of a model by comparing the 
full model against the reduced (null) model.53 The test result 
showed that the full model is significantly different from the 
reduced model (anatomical prolapse p = 0.005 and sympto-
matic prolapse p = 0.034), suggesting that the variables 
included in the full model are important in explaining the 
outcome variable. The association of outcome variables and 
risk factors was expressed in terms of adjusted prevalence 
ratio (APR) with a 95% confidence interval. A multivariable 
linear regression model was used to assess multicollinearity 
among independent variables. A variance inflation factor 
(VIF) of less than 5 was taken as suggestive of less multicol-
linearity.54 The data set on which this study is based is pro-
vided as an additional file (Supplemental File 4).

Results

Sociodemographic characteristics

A total of 816 women were selected, and 815 (99.9%) par-
ticipated in the interview and were invited for pelvic 
examination at a nearby health center. One woman did not 
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wish to participate in the study. Among women who were 
invited, 779 (95.6%) underwent examination to assess for 
POP. The age of the participants ranged from 18 to 85 years 
with a mean age of 41.5 years and a standard deviation of 
12.75 years. Seven hundred and fifteen (87.7%) of the par-
ticipants were rural residents.

All participants experienced vaginal birth (100%). The 
median number of childbirths was 4 (IQR = 3–5) with a 
minimum of one and maximum of nine frequencies of 
childbirth. The minimum age at first childbirth was 
14 years, and the maximum age was 35 years. Table 1 
depicts the sociodemographic and reproductive health 
characteristics of study participants.

Anatomical pelvic organ prolapse (POP-Q)

Based on the result of the POP-Q, among the 779 women 
who received pelvic examination, 324 (41.5%; 95% 
CI = 31.9–51.9) had some degree of prolapse (Stages 
I–IV). Among these, Stage I prolapse was found in 83 
(10.7%), Stage II in 169 (21.7%), Stage III in 46 (5.5%) 
and Stage IV in 26 (3.3%). Anatomical prolapse (Stages 
II–IV) were observed in 241 (30.9%; 95% CI = 24–38.7) of 
the women (Table 2).

Symptomatic POP

The prevalence of symptomatic POP (in women with ana-
tomical prolapse of Stages II and above) was 78.5% 
(189/241) (95% CI = 69.1–85.7). This prevalence fell to 
24.27% (95% CI = 19.98–29.16) for the total population 
who underwent pelvic examination (Table 2). Among the 
symptomatic prolapse cases (n = 189), the most commonly 
reported symptoms were a feeling of discomfort/pain in 
the vagina (98.4%) and a feeling of something passing 
through the vagina (96.8%) (Figure 3). The most chronic 
symptom was a feeling of something passing through the 
vagina (46.7%). The remaining symptoms were as fol-
lows: a feeling of discomfort/pain in the vagina (14.6%), 
dragging pain in the lower back 12%, a feeling of unemp-
tied bowel (8.4%), a need to strain/push to urinate (7.9%), 
a feeling of unemptied bladder (5.9%), and a dragging/
heaviness feeling in the lower abdomen (4.6%). The dura-
tion of symptoms ranges from 5 months to 20 years with a 
median of 48 months (IQR = 42.1–53.9 months). Pelvic 
organ prolapse symptom (POP-S) was reported by 213 
(27.4%; 95% CI = 22–33.5) of participants who underwent 
pelvic examination (779).

Factors associated with anatomical prolapse 
(Stage ⩾II)

In a modified Poisson regression, average heavy lifting 
hours per day, number of childbirths, and experience of 
prolonged labor (>24 h) were significantly associated 

with anatomical prolapse. An one-unit increase in the 
average daily heavy lifting hours led to a 26% increase in 
the prevalence of anatomical prolapse (APR = 1.26; 95% 

Table 1. Sociodemographic and reproductive health 
characteristics of study participants involved in the prevalence 
of pelvic organ prolapse in Sidama region, Ethiopia, 2024 
(weighted n = 815).

Variables Category Frequency %

Districts Dale 590 72.4
Wonsho 225 27.6

Residence Urban 101 12.4
Rural 714 87.6

Marital status Married 739 90.6
Others 77 9.4

Level of education No formal 
education

572 70.2

Primary school 161 19.7
Secondary school 
and above

82 10.1

Religion Protestant 715 87.7
Orthodox 79 9.7
Others 21 2.6

Occupation Employed 35 4.3
Non-employed 780 95.7

Ethnicity Sidama 809 99.3
Others¥ 6 0.7

Wealth index Poorest 166 20.34
Poorer 170 20.8
Middle 163 20.1
Rich 156 19.2
Richest 160 19.6

Chronic cough 
(>3 weeks)

No 567 69.6
Yes 248 30.4

Constipation No 607 74.5
Yes 208 25.5

Family history of 
POP

No 582 71.4
Yes 233 28.6

History of pelvic 
surgery

No 665 81.5
Yes 150 18.5

Body mass index 
(kg/m2)

<18.5 248 30.5
−24.9 481 59
⩾25 86 10.5

Abortion experience No 745 92
Yes 70 8

History of 
homebirth

No 197 24.2
Yes 618 75.8

A place for the last 
childbirth

Home 528 64.8
Health facility 287 35.2

Prolonged labor No 472 58
Yes 343 42

Menopause No 545 66.8
Yes 270 33.2

Note. Others: never married, widowed, and divorced; Others: Muslim 
and Catholic; Others¥: Amhara and Gurage Oromo. POP: pelvic organ 
prolapse.
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CI = 1.1–11.4). The risk of developing anatomical pro-
lapse increased by 17% for each unit increase in the num-
ber of childbirth (APR = 1.7; 95% CI = 1.1–1.24). Women 
who experienced prolonged labor (labor lasting more than 
24 h) had a 32% higher likelihood of developing anatomi-
cal prolapse (APR = 1.32; 95% CI = 1.1–1.56) (Table 3).

Factors associated with symptomatic prolapse

An one-unit increase in the average daily heavy lifting 
hours increased the likelihood of developing sympto-
matic prolapse by 16% (APR = 1.16; 95% CI = 1.1–1.28). 
Women who gave birth before the age of 18 years had a 
29% higher likelihood of developing symptomatic pro-
lapse (APR = 1.29; 95% CI = 1.1–1.52) (Table 4).

Discussion

This survey showed that almost one-third (30.9%) of the 
women in the study area had anatomical POP as confirmed 

clinically. The majority of the prolapse cases were Stage II 
(70.2%), while Stage III was observed in 19.1% and Stage 
IV in 10.7%. Among those with anatomical prolapse, 
78.4% had symptomatic prolapse which accounts for 
24.3% of the total sample. The likelihood of developing 
anatomical prolapse increased by 17% for one-unit 
increase in the frequency of childbirth, 26% with one-unit 
increase in average heavy lifting hours per day, and 32% 
with experiencing prolonged labor (⩾24 h). Similarly, the 
likelihood of developing symptomatic prolapse was 
increased by 16% with prolonged heavy lifting hours and 
29% with early childbirth (less than 18 years).

The prevalence of anatomical prolapse (30.9%) in this 
study is similar to a previous study conducted in Referral 
Hospitals of Amhara region, Ethiopia (31.8%),68 tertiary 
hospitals in Uganda (27.5%),55 and a community-based 
study in Turkey (27.1%).27 However, this prevalence is 
higher than the prevalence reported from Pakistan 
(10.3%),56 and the pooled prevalences reported from 
Ethiopia (22.7%–23.5%).57,58 The discrepancy could be 
the result of the difference in prevalence calculation and 
prolapse measurement and population studied. The preva-
lence from Pakistan was calculated for the source popula-
tion (5064) but only 551 participants were clinically 
examined (among whom 521 had a prolapse). Since POP 
is usually asymptomatic,59–61 those who were not exam-
ined may have some degree of prolapse. The two system-
atic reviews and meta-analyses from Ethiopia included 
POP prevalences that were estimated by symptomatic 
approach which can underestimate the prevalence. In addi-
tion, the prevalence estimates were based on primary stud-
ies involving different populations such as facility-based 
and community-based studies. The reviews also encom-
passed studies that specifically focused on reproductive-
age females. Furthermore, where the primary studies did 
not report the prevalence (such as case–control studies), 
manual calculation was used to estimate the prevalence.57

On the contrary, the prevalence of anatomical prolapse 
in this study is much lower than the prevalence reported in 
earlier studies from northern Ethiopia (55.1%–56.3%)20,62 
and Tanzania (64.6%).63 This discrepancy could be due to 

Table 2. Pelvic organ prolapse characteristics among women in Sidama region, Ethiopia, 2024.

Variables Categories Anatomical prolapse (Stage ⩾II, n = 241) Symptomatic prolapse (n = 189)

Number (%) Number (%)

Stage of prolapse Stage II 169 (70.2) 119 (70.2)
Stage III 46 (19.1) 44 (95)
Stage IV 26 (10.7) 26 (100)

Prolapsed site Anterior prolapse 211 (87.7) 167 (88.5)
Posterior prolapse 148 (61.3) 126 (66.4)
Apical prolapse 56 (23.4) 54 (28.7)
Multiple sitesa 127 (52.5) 110 (58.2)

aMultiple sites prolapse: at least two of the following: anterior, posterior, and apical prolapses.
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Figure 3. Proportion of prolapse symptoms reported by 
women in Sidama region, Ethiopia, 2024.
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the difference in measurement techniques, study subjects, 
and prevalence estimation methods. Previous reports from 
Ethiopia used the sPOP quantification method but this 
study used the standardized POP-Q method. This differ-
ence in measurement method and interobserver differences 
may have caused the discrepancy. In Tanzania, the study 
subjects were of higher parity (median =5, and IQR = 0–14), 
but in this study, the median number of childbirths was 4 
(IQR = 3–5). In addition, the current prevalence was esti-
mated based on complex survey analysis which takes into 
account the effect of complex design but the previous stud-
ies did not. This may affect both the prevalence estimation 

and their respective standard errors.64,65 The discrepancy 
could be also secondary to the difference in genetic back-
ground even though the evidence is limited. A systematic 
review and meta-analysis showed that individual studies 
were of small sample size and often of poor quality.66 It was 
stated that the genetic contributions to POP remain poorly 
understood, and much work was required to establish the 
role of genes in the pathogenesis of POP.67

The most common stage of prolapse in this study was 
Stage II prolapse (70.2%). This is similar to previous reports 
from Tanzania (63.6%)63 and Uganda (63.4%).55 This indi-
cates that POP is very common in the community.

Table 3. Risk factors for anatomical pelvic organ prolapse in Sidama region, Ethiopia, 2024 (weighted n = 779).

Variables Anatomical prolapse (n = 779) CPR (95% CI) APR (95% CI)

Yes (%) No (%)  

Average heavy lifting hours/day 1.34 (1.9–1.5)* 1.26 (1.14–1.4)**
Childbirth frequency 1.31 (1.2–1.4)* 1.17 (1.1–1.24)**
Chronic cough (>3 weeks)
 No 138 (25) 405 (75) Ref Ref
 Yes 103 (44) 134 (56) 1.72 (1–2.8)* 1.28 (0.85–1.9)
Prolonged labor (>24 h)
 No 110 (24) 342 (76) Ref Ref
 Yes 131 (40) 196 (60) 1.65 (1.2–2.3)* 1.32 (1.1–1.56)**
Constipation (>3 months)
 No 163 (28) 410 (72) Ref Ref
 Yes 78 (38) 129 (62) 1.3 (1.1–1.7)* 1.04 (0.86–1.27)
Age at first delivery (years)
 <18 115 (49.7) 117 (50.3) 2.17 (1.38–3.4)* 1.57 (0.97–2.56)
 ⩾18 125 (23) 421 (77) Ref Ref

*Significant at p < 0.25; **Highly significant at p < 0.01; Ref: reference category; CPR: crude prevalence ratio; APR: adjusted prevalence ratio; CI: 
confidence interval.

Table 4. Risk factors associated with symptomatic pelvic organ prolapse in Sidama region, Ethiopia, 2024 (weighted n = 241).

Variables Symptomatic prolapse (n = 241) CPR (95% CI) APR (95% CI)

Yes (%) No (%)  

Average daily heavy lifting 1.18 (1.03–1.33)* 1.16 (1.1–1.28)**
Childbirth frequency 1.01 (1–1.14)* 1.01 (0.97–1.1)
Chronic cough (>3 weeks)
 No 100 (73) 38 (27) Ref Ref
 Yes 89 (86.3) 14 (13.7) 1.19 (0.98–1.43)* 1.13 (0.99–1.3)
Prolonged labor (>24 h)
 No 85 (78) 25 (22) Ref Ref
 Yes 104 (79) 27 (21) 1.02 (0.84–1.2)* 0.94 (0.8–1.1)
Family history of POP
 No 126 (75) 42 (25) Ref Ref
 Yes 64 (86.5) 10 (13.5) 1.15 (1.02–1.3)* 1.1 (0.86–1.41)
Age at first delivery (years)
 <18 105 (91) 11 (9) 1.35 (1.13–1.6)* 1.29 (1.1–1.52)**
 ⩾18 84 (67) 41 (33) Ref Ref

*Significant at p < 0.25; **Highly significant at p < 0.01; Ref: reference category; CPR: crude prevalence ratio; APR: adjusted prevalence ratio; CI: 
confidence interval.
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We found a lower prevalence of symptomatic prolapse 
(24.3%) as compared to the anatomical prolapse (30.9%). 
It is expected to see lower correlation between anatomi-
cal prolapse and self-reported prolapse symptoms.27,55,63,68 
The discrepancy is likely because most women will only 
experience symptoms when the leading edge of the pro-
lapse approaches the hymen. As a result, prolapse above 
the hymen may be asymptomatic.69 In addition, there 
may be under-reporting as the issue is sensitive and 
women may be reluctant to acknowledge this problem. 
Compared with previous studies, this study revealed a 
higher prevalence of reported symptomatic prolapse 
(78.4%) among women with anatomical prolapse. This 
might be due to the utilization of a locally validated tool 
that is more appropriate for participants to understand 
and respond. Indeed, a previous study from northern 
Ethiopia revealed that symptomatic prolapse was reported 
only in 46% of anatomical prolapse cases in a population 
where 56.4% were thought to have anatomical pro-
lapsed.20 This difference may also be related to the differ-
ence in measuring anatomical prolapse.

We observed that POP-Ss were more common in higher 
degrees of prolapse which is expected. In this study, pro-
lapse symptoms were experienced by all women with 
Stage IV prolapse and 95% of women with Stage III pro-
lapse. This is similar to previous reports where self-report 
for genital prolapse was 95% from Nepal,70 94% of women 
undergoing surgery for POP in Uganda,71 and 97.9% of 
women with Stage III or more in Ethiopia.20 Prolapse 
symptoms were reported by 70% of Stage II patients in 
this study and 40.1% of previous studies from Ethiopia. 
This indicates that at least 30% of women with Stage II 
prolapse may remain asymptomatic.

In this study, the most commonly reported prolapse 
symptoms were a feeling of discomfort/pain in the vagina 
(98.4%) and a feeling of something passing through the 
vagina (96.8%). It was evidenced that women with POP 
beyond the hymen have increased symptoms that help to 
define symptomatic prolapsed.59 A sense of bulging or 
protrusion in the vagina was considered as the most spe-
cific symptom.72,73 This finding highlights the impor-
tance of clinicians’ and researchers’ awareness of the 
significance of population specific symptoms for pro-
lapse identification.

This study showed a significant association between 
anatomical prolapse and the frequency of childbirth. This 
is supported by findings from China,74 Turkey,27 Pakistan,56 
Tanzania,63 Uganda,55 and Ethiopia.20,57,75 POP is caused 
by injury to its supportive structures (levator ani muscle or 
its nerve supply and connective tissue). Vaginal delivery 
directly disrupts this structure due to overstretching, com-
prehension, and avulsion during childbirth.76 Similarly, 
additional vaginal birth causes repeated trauma to these 
structures causing organ prolapsed.77 In this study, all par-
ticipants experienced vaginal birth and majority of them 

gave birth more than one time. This result has both clinical 
and public health significance. It informs health care pro-
viders to counsel women on the impact of multiple child-
birth and the importance of preventive measures and to 
individualize management plans.

In this study, an one-unit increase in the average daily 
heavy lifting hours leads to a higher likelihood of both 
anatomical and symptomatic prolapses. Similar findings 
were reported previously from Ethiopia,57,68,75 Nepal,78 
and Tanzania.63 It was evidenced that lifting larger weights 
and strenuous physical activities affect pelvic ligaments 
and supporting structures.63,69,79 Thus, this study shows the 
need for education on handling heavy weight/load, work-
place adjustment, and early interventions.

Women who faced prolonged labor (more than 24 h) 
had a higher likelihood of developing anatomical prolapse. 
Similar findings were reported from India,80 Uganda,55 
Tanzania,63 and Ethiopia.57,75 In addition to the possibility 
of pelvic floor damage in the case of prolonged labor, 
pudendal nerve damage was seen in women who labor 
⩾20 h.81 In this study area, women are still prone to pro-
longed labor due to a higher prevalence of home delivery 
(64%), early age childbirth, and lack of transportation 
(87.6% living in rural areas).

This study showed that early age childbirth (at less than 
18 years) was significantly associated with symptomatic 
prolapse. Similar results were reported from India82 and 
Ethiopia where childbirth before the age of 20 years was 
associated with POP.68 This could be related to the imma-
turity of the birth canal and supportive ligaments. Prolapse 
risk is also increased with multiple deliveries. This study 
indicates the importance of delaying early childbirth, fam-
ily planning, birth spacing, and proactive management of 
pregnancy and childbirth.

This study has many strengths. The study employed a 
complex survey analysis, which accounted for the effect of 
a complex sampling design. In addition, the large sample 
size and high response rate enhance the likelihood that the 
results can be generalized to the target population in the 
Sidama region, Ethiopia. To our knowledge, this study is 
the first to utilize a standardized POP-Q method of ana-
tomical assessment of prolapse for a community-based 
study in Ethiopia. Furthermore, the assessment of POP-Ss 
was conducted using a locally validated questionnaire.

This study also had some limitations. The study relied 
on an interviewer-administered questionnaire to assess 
risk factors for prolapse. However, the way this question-
naire was administered could have influenced participants’ 
responses. Participants may have misreported their pro-
lapse symptoms, wealth index items, and age due to social 
desirability bias. Most patients may also not know their 
exact age. Consequently, age was not found to be associ-
ated with prolapse in this study. Similarly, they may not be 
sure about their family history of prolapse. Most partici-
pants had no formal education and were rural residents. 



Siyoum et al. 11

Risk factors for prolapse were assessed through inter-
views. These factors may lead to overestimation or under-
estimation of the effects of risk factors. Therefore, when 
interpreting the study results, these issues should be taken 
into consideration.

Conclusion

The prevalence of both anatomical and symptomatic pro-
lapses is high in the Sidama region of Ethiopia. Prolonged 
labor, increased parity, and prolonged duration of heavy 
lifting were risk factors significantly associated with ana-
tomical prolapse. Early age childbirth and prolonged dura-
tion of heavy lifting were risk factors strongly associated 
with symptomatic POP. All risk factors identified in this 
study are preventable or at least modifiable. Thus, we rec-
ommend community-based interventions that focus on 
health education on risk factors, intrapartum care that pre-
vents prolonged labor, and family planning services.
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