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Exploring risk factors of pelvic organ prolapse @
at eastern of Democratic Republic of Congo:
a case-control study
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Abstract

Background Pelvic organ prolapse is a common debilitating condition worldwide. Despite surgical treatment, its
recurrence can reach up to 30%. It has multiple risk factors, some of which are particular for a low-resource settings.
The identification these factors would help to devise risk models allowing the development of prevention policies.
The objective of this study was to explore risk factors for pelvic organ prolapse in a population in eastern Democratic
Republic of Congo (DRC).

Methods This was an unmatched case-control study conducted between January 2021 and January 2022. The
sample size was estimated to be a total of 434 women (217 with prolapse as cases and 217 without prolapse as
controls). Data comparisons were made using the Chi-Square and Student T tests. Binary and multivariate logistic
regressions were used to determine associated factors. A p < 0.05 was considered significant.

Results Variables identified as definitive predictors of pelvic organ prolapse included low BMI (aOR 2.991; Cl 1.419-
6.307; p=0.004), home birth (aOR 6.102; Cl 3.526-10.561; p <0.001), family history of POP (aOR 2.085; Cl 1.107-3.924;
p=0.023), history of birth without an episiotomy (@OR 3.504; Cl 2.031-6.048; p=0), height <150 cm (aOR 5.328; Cl
2.942-9.648; p <0.001) and history of giving birth to a macrosomic baby (@OR 1.929;IC 1.121-3.321; p=0.018).

Conclusions This study identified that Body Mass Index and birth-related factors are definitive predictors of pelvic
organ prolapse in a low-resource setting. These factors are potentially modifiable and should be targeted in any future
pelvic organ prolapse prevention policy. Additionally, there seems to be a genetic predisposition for prolapse, which
warrants further assessment in specifically designed large scale studies.
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Background

The international Continence Society (ICS) defines pel-
vic organ prolapse (POP) as the descent of the anterior
and/or posterior vaginal wall as well as the vaginal apex
(uterus or vaginal vault after hysterectomy) [1]. The
global prevalence of POP has been recently reported
to be around 9% [2]. The overall prevalence of prolapse
in the United States is reported to be 21.7% amongst
women aged 18 to 83, with rates as high as 27% and 30%
in women aged 30 to 49 and 50 to 89 years respectively.
The prevalence in low-income countries is estimated to
be closer to 20% [2-3]. However, the true prevalence of
POP in low-resource settings may be underestimated due
to social stigma, shame, and lack of awareness [4].

POP is considered a major cause of morbidity. It
impacts negatively on the quality of life and well-being of
patients and can represent a significant economic burden
for families, particularly with limited healthcare access in
low-resource settings. Furthermore, outcomes of surgical
management are sometimes suboptimal with recurrence
rates after prolapse surgery reported to be as high as 30%
[5].

There is recognition of the paucity of information
regarding POP risk factors [6-7]. However, the estab-
lished factors include advanced age, multiparity, his-
tory of hysterectomy, obesity, mode of delivery, race and
chronic lung disease. Although, several of the risk factors
are probably similar in both high and low-income coun-
tries, it is possible that low-resource regions might have
some additional unique factors.

Studies on the prevalence of anatomical POP are rare
in the Democratic Republic of Congo (DRC) but available
data suggest that POP is a very common gynecological
condition, reaching frequencies of more than 15% [8].

The east of DRC is an area that has been facing inse-
curities for decades, which has made access to quality
obstetric care quite challenging. Moreover, the focus
on the devastating effects of urogenital fistulae in east-
ern DRC and other low-income countries has resulted
in very few POP related epidemiological studies despite
the prevalence of this problem. Indeed, in 2021 out of the
2,507 gynecological admissions in Panzi Hospital, 425
(17%) were due to POP.

The main aim of this study was to determine risk fac-
tors for significant degree (=stage II) of anatomical POPs
in eastern DRC (South Kivu) to inform future POP pre-
vention policies in the region.

Methods

This was an unpaired case-control study that took place
between January 2021 and January 2022 in the gynecol-
ogy department of the Panzi General Hospital in the
city of Bukavu in the eastern Democratic Republic of
Congo. The study was approved by the National Ethics
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Committee of the School of Public Health of the Univer-
sity of Kinshasa on 30/01/2021 (reference number: ESP/
CE/20/2021).

Study participants

Study participants were recruited from the cohort of
patients attending our unit with different gynecologi-
cal problems during the study period. Only those who
agreed to participate and signed a written consent were
enrolled into the study. Patients known to be pregnant,
have a gynecological cancer and those who could not
provide answers for all the variables of interest were
excluded from the study.

The initial assessment, including the collection of infor-
mation about the variables of interest, were performed by
4th year resident physicians. Following this, participants
were examined by one of 2 experienced gynecologists.
Patients were asked to have an empty bladder prior to
examination, which was performed both at resting and
on Valsalva using a Simm’s speculum. Participants with
stage II — IV POP according to POP-Q were considered
cases, while those classified as POP-Q 0 - I were consid-
ered controls. Recruitment continued till the required
sample was achieved for each of the groups.

The sample size for the unmatched case-control study
design was calculated using Epi Info version 7. We used
family history of prolapse as a surrogate for prolapse
risk factors. The frequency of this risk factor in patients
diagnosed with prolapse in a urogynecology clinic was
reported to be 50.8% [3]. We assumed that the frequency
of the same variable in controls would be 40%. Based on
a power of 80%, a 95% confidence interval, a case-control
ratio of 1.0 and an odds ratio representing the associa-
tion between exposure (family history of prolapse) and
outcome (POP) of 1.55; we estimated that a total of 434
patients (217 cases and 217 controls) would be required.

Study variables
The study variables of interest were age, height<150 cm,
BMI (<18.5 kg/m2 and >30 kg/m2), vaginal parity, meno-
pausal status, occupation and patient reported previous
obstetric history of operative vaginal delivery (OVD), use
of fundal pressure (Kristeller maneuver), macrosomia
(=4000 g), history of previous episiotomy, spontaneous
perineal tear and place of birth (home or medical facil-
ity). We also collected information about medical history
of chronic constipation, chronic lung disease, diabetes
and any family history of POP. Of note, even if babies
are born at home, babies tend to be taken to a health-
care facility straightaway to get their exact birthweight
assessed and documented.

We collected data on occupation because we were ini-
tially interested in exploring jobs associated with heavy
lifting (=30 kg per day). However, given that the majority
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of women in the study region are farmers and given the
difficulty in objectively and accurately assessing the aver-
age weight of the loads carried daily, we did not include
the variable “carrying heavy loads” in the logistic regres-
sion model.

Home birth was considered a variable of interest if the
patient reported at least 2 births that took place at home
without medical assistance. Vaginal parity was catego-
rized to low parity (1-2 births), multiparous (3—4 births)
and grand multiparous (=5 births).

Constipation was considered a variable of interest if the
patient reported difficulty passing stools accompanied by

Table 1 Distribution of sociodemographic and clinical variables
between cases (Prolapse) and controls (No prolapse)

Variables No prolapse  Prolapse P-
(Controls) (Cases) value
Mean (SD) or n (%)
Age 464+11.92 46.65+14.08 0.843
Parity 73 7+£3 0.042
Height 160+9 152+7 <0.001
BMI 23.84+3.79 20.68+3.57 <0.001
Underweight (BMI<18.5) 4 (0.90) 52(12.00) <0.001
Normal (BMI (18.5-24.9) 160 (36.90) 143(32.90)
Overweight (BMI 25-29.9) 38 (8.80) 7 (1.60)
Obese (BMI>30) 15 (3.50) 15 (3.50)
Occupation
Household 95 (43.78) 11(5.07) <0.001
Other occupations 49 (22.58) 12 (5.53)
Farmer 73 (33.64) 194 (89.40)
Place of delivery
Home 37(17.05) 128 (58.99) <0.001
Maternity 180 (82.95) 89 (41.01)
Family history of prolapse 38(8.80) 68(15.70) 0.001
Previous episiotomy 141 (37.20) 54 (14.20) <0.001
Menopause 97 (22.40) 106 (24.40) 0.387
Height
Height<150 cm 29 (6.70) 94 (21.70) <0.001
Height > 150 cm 188 (43.30) 12 3(28.30)
History of perineal tear 13 (3.00) 40 (9.20) <0.001
History of macrosomia 77 (17.70) 101 (23.30) 0.019
(>4000 g)
History of OVD 12(2.80) 17 (3.90) 0336
Kristeller maneuver
No 122 (28.10) 89 (20.50) 0.002
Yes 95 (21.90) 128 (29.50)
Medical disorders 76 (17.50) 68 (15.70) 0415
Age
18-30 years old 27 (6.20) 35(8.10) 0.081
31-49 years old 108 (24.90) 85 (19.60)
50 years and over 82 (18.90) 97 (22.40)
Vaginal parity
<2 22 (5.10) 19 (4.40) 0.646
3-4 50 (11.50) 44.(10.10)
>5 145 (33.40) 154 (35.50)
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hard stools for at least 3 months and chronic lung dis-
ease if they reported a persistent chronic cough for >3
months. Variables leading to increase abdominal pres-
sure together with diabetes were analyzed together under
the “medical history” variable. Family history of pelvic
prolapse was considered positive if affecting a first degree
female relative.

Statistical analysis

Data were entered using Epidata 3.5 then exported to
SPSS 23 software for treatment and analysis. Quantitative
variables are presented as means and standard deviations,
while categorical variables are expressed as absolute and
relative frequencies. The Pearson Chi square test was
used to test association of covariates with the outcome.
The Student T test was used to compare quantitative val-
ues between outcome categories. Binary and multivariate
logistic regressions were used, and crude and adjusted
odds ratios (OR) were reported with 95% confidence
intervals (CI). A factor was considered for multivariate
model when its crude association had a p value<0.05.
To check co-linearity between risk factors, the variance
inflation factor (VIF) was used. A p value<0.05 was con-
sidered statistically significant.

Results

The sociodemographics of the study population are pre-
sented in Table 1. There were no significant differences
between cases and controls with regards to age and par-
ity, however, the mean height and BMI were higher in the
control group and this difference was statistically signifi-
cant (p<0.001). When comparing the clinical parameters
and the variables of interest between both groups, there
were statistically significant differences between cases
and the controls with regards to occupation, BMI, history
of episiotomy, perineal tears, place of birth and family
history of prolapse (p<0.001). The differences were also
significant between both groups in relation to history of
use of Kristeller maneuver (p<0.002) and macrosomia (p
0.019) (Table 1).

The Binary and multivariate logistic regression analyses
are presented in Table 2. On Binary logistic regression,
out of all the a priori set variables of interest, BMI, home
birth, family history of POP, history of birth without epi-
siotomies, height<150 ¢cm and a previous obstetric his-
tory of perineal tear, birth of a macrosomic baby, or the
use of Kristeller maneuver during birth were significantly
associated with POP. However, on multivariate analy-
sis, only low BMI (<18.5) (aOR 2.991 [1.419-6.307]),
a height<150 cm (aOR 5.328 [2.942-9.648]), previous
home birth (aOR 6.102 [ 3.526—10.561]), previous birth
without episiotomy (aOR 3.504 [2.031-6.048]), delivery
of a macrosomic baby (aOR 1.929 [ 1.121-3.321]) and a
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Table 2 Binary and multivariate Logistic Regression analyses
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Variables Binary logistic regresslon MultivariAt Logistic regression

OR 95% Clfor EXP(B) p aOR 95% CI P
Low BMI 2.864 1.671-4.909 <0.000 2.991 1.419-6.307 0.004
Home birth 6.997 4.482-10.922 <0.001 6.102 3.526-10.561 <0.001
Family history of POP 215 1.367-3.380 0.001 2.085 1.107-3.924 0.023
Previous birth without episiotomy 5015 3.239-7.765 <0.001 3.504 2.031-6.048 <0.001
Pre-menopausal 1.181 0.81-1.723 0.387 - - -
Height<1.50 m 4954 3.083-7.961 <0.001 5328 2.942-9.648 <0.001
History of perineal tear 3.546 1.838-6.843 <0.001 - - -
History of macrosomia (=4000 g) 1.583 1.077-2.327 0.019 1.929 1.121-3.321 0.018
History of OVD 1452 0.676-3.118 0339 - -
History of Kristellar maneuver 1.847 1.262-2.703 0.002 - - -
No medcial history* 1.181 0.792-1.762 0415 - -
18-30 years old 1.096 0.612-1.961 0.758 - -
31-49 years old 0.665 0.442-1.001 0.051 - - -
Multiparity 1.019 0.488-2.126 0.96 - -
Grand multiparity 1.23 0.639-2.366 0.536 - - -

*No medical history of chronic constipation, chronic lung disease or diabetes, OR : odds ratio, aOR : Adjusted odds ratio

family history of POP (aOR 2.085 [ 1.107-3.924]) contin-
ued to be significant variables.

Discussion

The study aimed to determine the risk factors associ-
ated with pelvic organ prolapse. The analysis showed that
POP was associated with low BMI, having given birth at
least twice at home, having a family history of prolapse,
previous birth without an episiotomy, a height<150 cm
and vaginal birth of a macrosomic baby. The risk fac-
tors for POP in low-resource settings are poorly under-
stood and may be different from those in high-resource
settings given the presence of unique sociodemographic
factors, obstetrical practices and, potentially, differences
in genetic predisposition. Previous studies that have
attempted to address this in these settings were cross-
sectional descriptive studies [4—9-10-11-12].

In this study, we compared patients presenting with
stage II-IV POP to those presenting for routine gyneco-
logical care with no evidence of clinically significant pro-
lapse. We included patients with stage II POP because,
even at this stage, patients have tendency to report sig-
nificant functional impairments [13].

Contrary to several studies [13-15], age and parity
were not identified as factors associated with POP in
our population. The average parity in both of our study
cohorts was 7£3 with no statistically significant differ-
ence between cases and the controls. This prompts us
to question whether the number of vaginal births or the
events related to these births that has an impact on the
pelvic floor? Parity considered and reported in our study
relates to the number of vaginal births only, and hence,
vaginal parity. It has been demonstrated that the disten-
tion of the vaginal canal by the descending fetus results

in stretch of the levator ani muscles and pudendal nerves
resulting in neuropathy, muscle wasting and POP [16—
17]. Our data suggest that the events associated with
these vaginal births (i.e. quality) rather than their num-
ber (i.e. quantity) seems to be a more important factor.
Indeed, in this study, home birth, delivering a macroso-
mic baby and history of birth without an episiotomy were
significantly associated with POP. Furthermore history of
perineal tear and the use of Kristeller maneuver were sig-
nificantly associated with POP in our bivariate analysis.
Nevertheless, this association did not persist on multi-
variate analysis.

Swift at al [13] suggested that there was a 24% increase
in the incidence of severe POP with every 1 lb increase
in the weight of the largest baby delivered vaginally.
Additionally, Snooks and associates noted a relation-
ship between increased birthweight and damage to the
pudendal nerve at the time of childbirth [16]. Prolonged
labor (likely to happen in unattended home births), episi-
otomies, tears of the perineum and birth of a macrosomic
baby are conditions that have been associated with leva-
tor ani muscle avulsion [18—-19 —20]. Although only spec-
ulative, it is possible that this is the mechanism by which
the risk factors identified in our study would have been
associated with POP. This reinforces the concept that it
is the perinatal events that play the most important role
in the development of POP rather than the number of
deliveries.

Epidemiological studies performed on Caucasian pop-
ulations have identified age and menopause as major
factors in the development of pelvic floor disorders [21].
Trowbridge et al. reported a decline in urethral sphinc-
ter function with increasing age independent of vaginal
deliveries [22]. This age-related muscle deterioration,
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likely, contributes to pelvic floor problems that develop
years after childbirth. However, age was not identified as
a significant variable in any of our analyses. Interestingly,
epidemiological studies [4 -9- 12] carried out in low-
resource settings and on black populations have noted
that POP tends to occur at a younger age in these set-
tings. The much higher life expectancy in higher income
settings could have confounded these findings.

We identified low BMI (BMI<18.5) as a risk factor
for POP (OR 2.991; 95% CI 1.419-6.307; p 0.004). Being
overweight or obese were not factors associated with
POP in our study. Interestingly, our findings are not con-
sistent with most research findings, which have demon-
strated the association between high BMI and POP. A
recent systematic review and meta-analysis showed that
obese and overweight women were more likely to develop
POP compared to women with a normal BMI [23]. Nev-
ertheless, it is important to note that only one of the 22
eligible studies in the meta-analyses was conducted in an
African context. Most of the studies were conducted in
Europe and America where the prevalence of high BMI
tends to be higher. In our study region, most obese and
overweight women come from affluent backgrounds and
are therefore less exposed to suboptimal obstetrical con-
ditions such as home birth and to other risk factors such
as carrying heavy loads. It would be interesting to explore
the relationship between nutrition and pelvic floor health
further in specifically designed epidemiological studies.

Family history was identified as a non-modifiable
potential risk factor for POP suggesting a potential
genetic link (OR 2.085; 95% CI 1.107-3.924). A genetic
predisposition to the development of prolapse has long
been suspected and provides a plausible explanation to
the increased risk of POP in women with a positive fam-
ily history [20]. In 2006 Jack et al. performed genetic
analysis on 10 families of women with advanced POP
and noted a link [24]. Advances in genome mapping have
made it possible to study specific genes and identify their
contributions to the development of selective diseases.
In 2015, a study from Utah described genes on chromo-
somes 10 and 17 that predisposed to POP [25]. These
results support the role that genetics might play in pre-
disposing some women to the development of POP and
other pelvic floor disorders.

We also found a significant association between a
height of <150 cm and POP on multivariate analysis
(aOR 5.328; 95% CI 2.942-9.648; p<0.001). Stature is
associated with skeletal dimensions including the of the
pelvis. The size of the area of pelvic outlet covered by the
pelvic floor is also of mechanical importance. It has been
suggested that the larger the size of the outlet, the greater
the force applied on pelvic structures, which could play
a role in the development of prolapse [26]. Further-
more, variations in pelvic dimensions are known to have
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important perinatal implications, which can affect pelvic
floor function. In view of this complex relationship, the
relationship between height and POP should be inter-
preted with caution and warrants further investigation.

Limitations and strengths of the study

We recognize that our study has several limitations. It
is possible that participants could have under or over-
reported certain variables, particularly those related to
their previous obstetric history which could have intro-
duced recall bias into our findings. We were also not able
to objectively and accurately assess the average weight
each participant carried per day during their normal
daily activities. We believe that this is an important risk
factor, especially in the study setting, which may con-
stitute a potential source for information bias into our
series. To mitigate the risk of introducing any inaccura-
cies into our results, we opted not to include this variable
in our regression analyses. Furthermore, there are other
potential risk factors that are particular to our study
population, like short inter-pregnancy interval, however,
accurate information about this variable was not read-
ily available for us to include. Nonetheless, the fact that
it is one of the few case-control studies reporting poten-
tial risk factors for POP at east of Democratic Republic
of Congo, the use of a standardized and validated tool
to categorize the study cohort and the statistical meth-
odology to eliminate confounding variables are all major
strengths to our work.

Conclusion

A significant proportion of patients in the study area have
pelvic organ prolapse. There are several demographic and
obstetric variables, including low BMI, a height equal to
or less than 150 cm, home birth, family history of pro-
lapse, history of birth without an episiotomy and previ-
ous delivery of a macrosomic baby, that were significantly
associated with prolapse in our study cohort. Although
our results are preliminary, they provide the initial steps
towards understanding risk factors for developing pelvic
organ prolapse in low-resource settings. Findings from
this study are the initial steps to the possibility of devel-
oping personalized risk prediction models that can help
patients and healthcare professionals make informed
decisions about intrapartum care to mitigate the risk of
POP. Finally, our study supports the view that effective
pelvic floor disorder prevention models should be multi-
faceted to tackle the multiple demographic, environmen-
tal, genetic and birth related factors that predispose to
these conditions.

Abbreviations

aOR Adjusted Odds Ratios

OR Odds Ratios

OVD  Operative vaginal delivery
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DRC  Democratic Republic of Congo

Acknowledgements

The authors would like to thank superviseme LTD - medical writing services
(http://www.superviseme.eu) for their help with the medical writing and
editing of the manuscript.

Author contributions

El: study design, data collection, documentary research, manuscript writing;
DM: design of the study, criticism and correction of the manuscript, analysis
of the relevance; RT: review of the manuscript, analysis of relevance;

BM: statistical analyzes and criticism of the manuscript; RM: manuscript
review; MN: review of the manuscript; SM: Design of the study, critique

and correction of the manuscript. All authors read and approved the final
manuscript.

Funding
The author did not receive any external funding support for this study.

Data availability
The datasets used and/or analyzed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved by the national ethics committee of the School of
Public Health of the University of Kinshasa on 30 January 2021 (reference
number: ESP/CE/20/2021). All study participants provided a valid written
informed consent for participation in the study and agreed to the use of their
data for research purposes prior to recruitment.

Consent for publication
not applicable.

Competing interests
The authors declare no competing interests.

Received: 3 September 2023 / Accepted: 4 March 2024
Published online: 26 March 2024

References

1. Haylen BT, De Ridder D, Freeman RM, Swift SE, Berghmans B, Lee J, et al. An
international urogynecological association (IUGA)/international continence
society (ICS) joint report on the terminology for female pelvic floor dysfunc-
tion. Neurourol Urodyn. 2010;29:4-20.

2. Masenga GG, Shayo BC, Rasch V. Prevalence and risk factors for pelvic organ
prolapse in Kilimanjaro, Tanzania: a population based study in Tanzanian rural
community. PLoS ONE. 2018;13(4):1-13.

3. MclLennan MT, Harris JK, Kariuki B, Meyer S. Family history as a risk fac-
tor for pelvic organ prolapse. Int Urogynecol J Pelvic Floor Dysfunct.
2008;19(8):1063-9.

4. Akter F, Gartoulla P, Oldroyd J, Islam RM. Prevalence of, and risk factors for,
symptomatic pelvic organ prolapse in Rural Bangladesh: a cross-sectional
survey study. Int Urogynecol J. 2016;27(11):1753-9.

5. Lykke R, Blaakaer J, Ottesen B, Gimbel H. The indication for hysterectomy as
a risk factor for subsequent pelvic organ prolapse repair. Int Urogynecol J.
2015;26(11):1661-5.

6.  Vergeldt TFM, Weemhoff M, IntHout J, Kluivers KB. Risk factors for pelvic
organ prolapse and its recurrence: a systematic review. Int Urogynecol J.
2015;26(11):1559-73.

Page 6 of 6

7. Swift S, Woodman P, O'Boyle A, Kahn M, Valley M, Bland D et al. Pelvic organ
support study (POSST): the distribution, clinical definition, and epidemio-
logic condition of pelvic organ support defects. Am J Obstet Gynecol.2020;
795-806.

8. Tshimnundu KA, Muela AM, Baleka AM, Sengeyi MAD. Article Case series Gen-
ital prolapse: epidemiology, clinic and therapeutic at Saint Joseph Hospital of
Kinshasa. Pamj.2020;37:196.

9. Akmel M, Segni H. Pelvic organ prolapse in jimma university specialized
hospital, southwest Ethiopia. Ethiop J Health Sci. 2012;22(2):85-92.

10. Bodner-Adler B, Shrivastava C, Bodner K. Risk factors for uterine prolapse in
Nepal. Int Urogynecol J. 2007;18(11):1343-6.

11, Scherf C, Morison L, Fiander A, Ekpo G, Walraven G. Epidemiology of pelvic
organ prolapse in rural Gambia, West Africa. BJOG Int J Obstet Gynaecol.
2002;109(4):431-6.

12. Belayneh T, Gebeyehu A, Adefris M, Rortveit G, Awoke T. Pelvic organ
prolapse in Northwest Ethiopia: a population-based study. Int Urogynecol J.
2020;31(9):1873-81.

13. Swift SE, Pound T, Dias JK. Case-control study of etiologic factors in the devel-
opment of severe pelvic organ prolapse. Int Urogynecol J. 2001;12(3):187-92.

14.  Tegerstedt G, Maehle-Schmidt M, Nyrén O, Hammarstrom M. Prevalence of
symptomatic pelvic organ prolapse in a Swedish population. Int Urogynecol
J.2005;16(6):497-503.

15.  Fritel X, Varnoux N, Zins M, Breart G, Ringa V. Symptomatic pelvic organ
prolapse at midlife, quality of life, and risk factors. Obstet Gynecol.
2009;113(3):609-16.

16. Snooks SJ, Swash M, Henry MM, Setchell M. Risk factors in childbirth causing
damage to the pelvic floor innervation. Br J Surg. 1985;1:72.

17. Deng K, Balog BM, Lin DL, Hanzlicek B, Song QX, Zhu H, et al. Daily bilateral
pudendal nerve electrical stimulation improves recovery from stress urinary
incontinence. Interface Focus. 2019;9:4.

18. Yu CH, Chan SSC, Cheung RYK, Chung TKH. Prevalence of levator ani muscle
avulsion and effect on quality of life in women with pelvic organ prolapse. Int
Urogynecol J. 2018;5:729-33.

19.  Huebner M, Margulies RU, Delancey JOL. Pelvic architectural distortion is
associated with pelvic organ prolapse. Int Urogynecol J. 2008;6:863-7.

20. Howard D, Makhlouf M. Can pelvic floor dysfunction after vaginal birth be
prevented? Int Urogynecol J. 2016;12:1811-5.

21, Wu JM, Vaughan CP, Goode PS, Redden DT, Burgio KL, Richter HE, et al. Preva-
lence and trends of symptomatic pelvic floor disorders in U.S. women. Obstet
Gynecol. 2014;1:141-8.

22. Trowbridge ER, Wei JT, Fenner DE, Ashton-Miller JA, DeLancey JOL. Effects of
Aging on lower urinary tract and pelvic floor function in Nulliparous Women.
Obstet Gynecol. 2007;109:3.

23.  Greer WJ, Richter HE, Bartolucci AA, Burgio KL. Obesity and pelvic Floor disor-
ders. Obstet Gynecol. 2008,2:341-9.

24, Jack GS, Nikolova G, Vilain E, Raz S. Rodriguez L V. Familial tranmission of
genitovaginal prolapse. Int Urogynecol J. 2006;5:498-501.

25. Kristina Allen-Brady, CANNON-ALBRIGHT L, FARNHAM JA. Evidence for pelvic
organ prolapse predisposition genes on chromosomes 10 and 17. Am J
Obstet Gynecol. 2015;212:771-7.

26. Sammarco AG, Sheyn DD, Krantz TE, Olivera CK, Rodrigues AA, Kobernik
MEK, et al. A novel measurement of pelvic floor cross-sectional area in older
and younger women with and without prolapse. Am J Obstet Gynecol.
2019;5:521.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


http://www.superviseme.eu

	﻿Exploring risk factors of pelvic organ prolapse at eastern of Democratic Republic of Congo: a case-control study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study participants
	﻿Study variables
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Limitations and strengths of the study

	﻿Conclusion
	﻿References


