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Abstract

Background: The Democratic Republic of Congo (DRC) is a developing country with poor obstetric indicators. Despite
ongoing efforts to improve care, women continue to suffer multiple complications of child birth including vesico-vaginal
fistulae (VVEF).

Objective: To describe socio-demographic and clinical characteristics of VVF patients in Northern DRC.

Methods: Women presenting at two VVE mobile surgical campaign missions in the province of Equateur in Northern DRC
in August 2012 and October 2013 were examined and treated for VVE We collected socio-demographic data, including mar-
ital status, education, and accompaniment by husbands for treatment, as a proxy for marital support, and clinical data related
to characteristics of VVF in patients, duration of illness, and the outcome of treatment surgery.

Results: Out of 163 VVF patients, 100 (61.3%) were less than 35 years old, 102 had no formal education ( 62.6%), and
100 were married ( 61.3%). The mean duration of illness before surgery was 8.4 years. Successful surgery rate for VVF was
87.1% (142/163). A majority of patients who were martied, were accompanied to the hospital by their husbands for treat-
ment (56/100; 56.00%). Association analysis revealed age was the only variable that maintained significant association with
duration of illness after multivariate analysis (p-value <0.0001). Marital status was the only variable associated with surgical
outcome (0.334, 95% CI 0.125- 0.847, p-value = 0.021).

Conclusion: We found that most VVF patients were young adults, not educated, and married. Marital status and age may
have important roles in outcome of VVF surgery and duration of illness, respectively.
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Introduction

The Democratic Republic of Congo (DRC) is one of
the developing countries with poor obstetric indicators.
Despite ongoing efforts to improve obstetric care',
many women continue to suffer multiple complications
of child birth. Although a high proportion of deliveries
in the DRC occur in a hospital (70%), many women
still give birth at home without any skilled medical as-
sistance. In the province of Equateur in DRC, the ma-
jotity of births (59%) occur at home®. Although hos-
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pital delivery does not always guarantee adequate care,
home delivery does increase the possibility of obstetric
complications.

In general, obstetric complications including fistulae
are related to the three delays in receiving appropriate
emergency obstetric care: 1) delay in deciding to seek
care, 2) delay in reaching health care facilities and 3) de-
lay in accessing quality health care’. Women in the DRC
in general, and in the province of Equateur in particu-
lar, experience these three delays. Poverty exacerbated
by many years of insecurity and wars in the DRC, is an
important factor that exacerbates these issues and ex-
poses many women to obstetric complications’. Among
the complications that can occur at delivery are vesi-
co-vaginal fistulae (VVF)*°.
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A vesico-vaginal fistula is an abnormal communication
between the bladder and the vagina causing a permanent
and involuntary leakage of urine through the vagina®.
An obstetric vesico-vaginal fistula results from trauma
that occurs during the childbirth process. In addition to
medical sequelae, a woman with vesico-vaginal fistula
is affected in all aspects of her life with substantially
reduced quality of life’.

Worldwide, the magnitude of the problem of VVF is
huge and the actual incidence and prevalence of this
disease are not known®. It is estimated that 75,000 to
100,000 new cases occur globally each year. However,
estimates of the incidence and prevalence of VVF are
based on the number of women treated and are there-
fore likely to be underestimates®®. Very few studies have
been conducted on vesico-vaginal fistulae in the world
in general® and the DRC in particular.

The current study is one of the few studies conducted
in the DRC and the first in the DRC to include both
marital status and accompaniment by husbands of
VVF patients during the period of treatment. Lwambo’
suggested that men have become alienated by the focus
on women’s trauma and abuse in the DRC and that an
increased focus on men in designing human interven-
tions will help women as well by improving the success
of the interventions’. In the DRC, men are expected
to care for their wives and much of their standing in
society and their ideas of masculinity are related to the
care and protection of their family’. The majority of
Eastern DRC men and women are married® and believe
that husbands and wives should not be separated. Fur-
thermore, the vast majority of Eastern Congolese are
catholic or protestant (over 70%)* and both religions
believe in the sanctity of marriage. Thus, divorce is rare
in the DRC, less than 10%.°* In terms of hospital care,
there is only anecdotal evidence that sick women are
not typically cared for by their husbands at the hospital,
but by other women, e.g. sisters, mothers, aunts.

The goal of this study was to describe socio-demo-
graphic and clinical characteristics of VVF patients in
Northern DRC and to identify key predictors of du-
ration of illness and outcome of treatment. We were
particularly interested in providing empirical data on
husband’s roles and collected data on marital status and
husband’s accompaniment of women treated for VVE
in our study.
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Materials and methods

Study sites and patient sample description

This study was conducted during two VVF mobile sur-
gical campaign missions in the province of Equateur
in Northern DRC in August 2012 and October 2013.
The surgical missions were organized by HEAL Africa,
Goma, DRC, a Congolese Christian non-profit organ-
ization that cares for vulnerable populations including
VVF patients. The first mission was conducted in Au-
gust 2012 in two general referral missionary hospitals
of Tandala and Karawa. These two hospitals are in the
same geographic area and serve a relatively homoge-
neous population living in similar socio-demographic
conditions. The second mission was conducted in Oc-
tober 2013 in the general referral missionary hospital
of Karawa. In both Tandala and Karawa hospitals,
working conditions (operating tables, lighting, etc) are
similar and acceptable in an African rural setting, Both
missions were conducted by the same medical team.
Permission to conduct this study was sought from the
HEAL Africa Tertiary Hospital Ethics Committee.

Measuring treatment outcome

During both missions, patients who presented com-
plaining of uncontrolled leakage of urine were recruit-
ed. A medical history was taken for each patient includ-
ing past obstetrical and gynecological information, past
surgical information, and a detailed history of pregnan-
cy and delivery during which the fistula occurred. Addi-
tional information on the patient age, height, education,
and marital status was recorded. Finally, accompani-
ment by husband was recorded as a proxy for marital
support during illness. Patients were examined by the
principal surgeon in the outpatient unit to make the di-
agnosis of VVE. A dye test was performed to confirm
the diagnosis in ambiguous cases.

During the first mission, 91 patients with VVEF were
identified. Among them, 88 underwent fistula repair.
The other three patients with VVF included one case
that was complicated by a probable advanced cervical
cancer, which benefited from examination under an-
aesthesia for staging and biopsy. During the second
mission, 78 patients were diagnosed with VVF and 75
patients benefited from fistula repair. Among the oth-
er three VVF patients, two had irreparable VVF due
to extensive damage of the bladder and the urethra.
The third patient had VVF complicated by a probable
advanced cervical cancer and underwent examination
under anaesthesia for staging and biopsy. There were
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no fresh VVF cases where continuous catheter drainage
could have been tried.

In total for the two missions, 163/169 VVF patients
underwent fistula repair by the same surgeon in the
same working conditions. Waaldijk classification was
used. Postoperative follow-up of patients was conduct-
ed by both the visiting team and local nurses and doc-
tors trained in advance. Two weeks after surgery, a dye
test was performed on each patient to confirm closure
of the VVE. A cough test was performed on wet pa-
tients with a negative dye test to make the diagnosis of
urinary incontinence.

Statistical analysis

We calculated frequency and percent age of each cat-
egorical socio-demographic variable (education and
marital status) and clinical characteristics of the patients
(place of index delivery, type of delivery, outcome of
index delivery, surgical history, and outcome of VVF
surgery). We calculated mean and standard deviations
for continuous variables (age, duration of illness, dura-
tion of labor).

We were also interested in whether any of the socio-de-
mographic and pre-surgery clinical features were asso-
ciated with duration of illness (months) and outcome
of treatment (success or failure/incontinence). These

variables include marital status, marital accompaniment
to treatment, age, education, place of delivery, type of
delivery, and outcome of index delivery. Univariate as-
sociation analysis was performed using Wilcoxon Rank
Sum Test (categorical predictor variables) and simple
linear regression (age) for duration of illness. Predictors
that were significantly associated with either duration
of illness were included in multivariate regression anal-
ysis. For outcome of treatment, we employed logistic
regression reporting odds ratios for measure of effect,
and 95% confidence intervals (CI) intervals and chi-
square p-values to assess significance of association.
For all tests, p-values less than 0.05 were considered
statistically significant. Data were analyzed using SAS
9.2 (SAS Institute, Cary, NC, USA).

Results

Summary statistics

Socio-demographic data are presented for the 163 treat-
ed obstetric VVF patients (Table 1). Ages of patients
ranged between 17 and 65 years, with a mean age of
35 years. More than half of the participants (92/163;
56.4%) were aged 20 to 35 years. The height of the pa-
tients ranged from 125 to 176, with a mean of 149.2
cm. Slightly less than half of the VVF patients were less
than 150 centimeters, representing 73 (44.8%) patients.
One hundred and two patients (62.6%) had never been
to school.

Table 1. Socio-demographic characteristics of treated obstetric VVF patients (n=163).

Standard
Variable Mean Deviation
Age of patients (years) 35.2 13.1

Frequency Percent

Height of patients (centimeters)
Less than 150 73 44.8
150 and above 90 55.2
Level of education
None 102 62.6
Primary 49 30.0
Secondary 12 7.4
Marital status
Married 100 61.3
Widowed 39 239
Divorced 21 12.9
Single 3 1.9
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Clinical characteristics of the patients treated for VVF
are listed in Table 2. The mean duration of illness before
surgery was 8.4 years. Most of the patients had their in-
dex delivery in medical facilities (135/163; 82.8%) with
a mean duration of labor of 2.14 days. Of these wom-
en, 102 women delivered by caesarean section and 33
delivered vaginally (Table 2). Most of index deliveries
resulted in stillbirths (140/163; 85.9%). Among the 163

patients treated for VVE, 150 (92.0%) had never bene-
fited from surgical repair before (Table 2). Out of the
163 patients who underwent VVF surgical repair, 142
(87.1%) were declared cured, including 10 (76.9%) of
the patients previously treated for VVE. Sixteen (9.81%)
patients were not successfully repaired while an addi-
tional 5 (3.07%) patients developed post-fistula repair
urinary incontinence.

Table 2. Summary statistics for clinical characteristics of patients.

Mean Standard Deviation
Duration of illness (years, n=163) 8.4 9.3
Duration of labor (days,n=163) 2.14 0.94
Frequency Percent
Outcome of VVF surgery
Healed 142 87.1
Failure 16 9.8
Incontinence 5 3.1
Total 163
Previous fistula surgical repair
Yes 13 8.0
No 150 92.0
Total 163
Accompaniment by husband for treatment*
Yes 56 56.0
No 44 44.0
Total 100
Outcome of index delivery
Stillborn 140 85.9
Survived 23 14.1
Type of delivery
Vaginal 61 37.4
Caesarean 102 62.6
Total 163
Place of delivery
Home 28

*Only married individuals included

The majotity of VVF patients were married (100/164;
61.0%,; Table 1) and 94 married patients were still living
with their husbands (data not shown). Of the married
women, 56 (56.00%) were accompanied to the hospital
by their husbands. None of the women who were not
married or not living with their husbands were accom-
panied to the hospital by their (ex) husbands.
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Univariate and multivariate association analysis

We were interested in which pre-surgical clinical fea-
tures and demographic features were associated with
cither duration of illness or surgical outcome. The
variables included in association analysis for duration
of illness were marital status, education, age, type of
delivery, outcome of index delivery, and accompani-
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ment by husband for treatment. Univariate analysis was

chi-square p-values for categorical predictors and using

performed using Wilcoxon Rank Sum Test reporting linear regression for continuous predictors (Table 3).

Table 3. Comparison of duration of illness across demographic and clinical features.

Variable Category Mean (SD) P-value*
Marital Status Married 84.72 (104.51) 0.0089
Not Married  126.98 (119.73)
Accompaniment by
husband for treatment + Yes 79.0357 (113.14) 0.1591
No 91.96 (93.17)
Education None 124.97 (130.31) 0.0056
Primary 64.19 (59.91)
Secondary 52.75 (38.03)
Outcome of index delivery Survived 97.75 (110.86) 0.4377
Not survive 121.18 (120.69)
Type of Delivery Vaginal 108.66 (105.48) 0.2125
Cesarean 96.76 (116.86)
Place of Delivery Hospital 108.93 (109.79) 0.0741
Home 127 (115.28)
Health Center 92.56 (112.36)
Parameter
Estimate** P-value**
Age 4.3219416 <0.0001

* based on Wilcoxon Rank Sum Test
** based on simple linear regression

t includes only married patients

Based on these univariate analysis, we find that marital
status (p-value = 0.0089), education (p-value =0.0050),
and age (<0.0001) were associated with duration of
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illness. These three variables were included into multi-
ple linear regression model for duration of illness (Ta-
ble 4). Only age was associated with duration of illness
(p-value <0.0001) in the multivariate model.
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Table 4. Comparison of demographic and clinical features across outcome of surgical treatment.
Odds ratios represent chance for failure/incontinence.

Incontinence/
Variable Success Failure Odds Ratio  Lower 95%  Upper 95%  P-value
Marital Status Married 0.648 0.381 0.334 0.125 0.847 0.021
Not Married
(ref) 0.353 0.620 - - - -
*Accompaniment
by husband for
treatment Yes 0.576 0.375 2.265 0.511 10.049 0.273
No (ref) 0.424 0.625 - - - -
Education None (ref) 0.641 0.524 - - - -
Primary 0.296 0.334 1.379 0.478 3.756 0.54
Secondary 0.064 0.143 2.758 0.552 10.973 0.197
Vaginal
Type of Delivery (ref) 0.395 0.239 0.48 0.167 1.384 0.175
Cesarean 0.606 0.762 - - - -
Incontinence/
Success Failure Odds Ratio Lower 95%  Upper 95%  P-value
35.14
Age (12.97)* 36.19 (14.33)* 1.006008 0.970319 1.03984 0.7313

*Standard deviations are listed in parenthesis.

Associations between outcome of treatment with in Table 5, which includes effect size (ie. odds ratios),
pre-surgical clinical and demographic features were also  95% confidence intervals, and chi-square p-values. Only
explored. The variables included as predictors in these marital status was significantly associated with surgical
analysis include marital status, education, age, type of outcome (odds ratio 0.334, 95% CI 0.125- 0.847, p-val-
delivery, and marital accompaniment. Results of univar- ue = 0.021), in that individuals who were married were
iate analysis using simple logistic regression are shown more likely to have a successful surgical outcome.

Table 5. Multiple linear regression for duration of illness.

Parameter
Variable Term Estimate P-value
Intercept -41.55978646 0.076
Marital Status (Married/ not
married) 14.2437394 0.0788
Education None 10.36117929 0.4396
Primary 1.407926203 0.92
Secondary (ref)
Age 3.963245938 <.0001
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Discussion

The purpose of our study was to describe both so-
cio-demographic and clinical characteristics of VVF
cases studied from two clinics in the DRC. There is no
specific age at which an obstetric fistula may occur and
a woman may develop an obstetric fistula at any age
if she does not have a safe delivery. Poor management
of prolonged obstructed labor is known to be a prima-
ty cause of obstetric fistula in developing countries™.
Nearly half of the patients operated for VVIE were
less than 150 centimeters tall. Short stature women are
more likely to develop obstructed labor’. In developing
countries, it is believed that several other factors con-
tribute to the development of a fistula, including early
marriage, poverty, lack of education and chronic mal-
nutrition which limits the height and weight growth’ in
women and leads to a high risk of dystocia due to foe-
to-pelvic disproportion and/or malpresentation™’. As
shown in previous studies’, most patients in out study
had never attended school most likely due to poverty
and scarcity of schools in the province of Equateur and
local cultural behavior.

Most patients in our study delivered by caesarean sec-
tion. High rates of caesarean deliveries have been re-
ported among VVE patients in other sub-Saharan
countries'”". Generally lack of timely access to quality
emergency obstetric care is among the leading factors
to formation of VVE, especially lack of skilled birth
attendants to perform safe caesarian sections and de-
layed decision-making to perform a caesarean section
when labor is obstructed. Prompt diagnosis and safe
and timely intervention to deal with obstructed labor
is crucial to avoid fistula. Hawkins L et al reported that
patients with obstetric fistula typically have an index la-
bor lasting more than two days due to poor access to
emergency obstetric care’.Vaginal deliveries were also
not safely conducted. Among 61 obstetric VVF patients
who reported vaginal deliveries, 28 delivered at their
homes while 33 delivered in hospitals. The high num-
ber of fistulae from hospital vaginal deliveries suggests
that birth attendants may have failed to safely conduct
vaginal deliveries or that patients may have presented in
hospitals very late in labor when the process of fistula
formation was at an irreversible stage. Similar findings
have been reported in previous studies in other African
settings'' and poor access to quality obstetric care has
been identified another major factor for fistula forma-

tion'??,
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In this study, most of babies born from VVF patients
during index deliveries did not survive. Several studies
from other developing countries report very high per-
inatal deaths in VVF index deliveries."*'* Majority of
patients in our study had never benefited from any sur-
gical repair before and our surgical repair success rate
was high. Generally there are very few skilled fistula
surgeons in developing countries including in the DRC.
This leads to an immense backlog of women with ob-
stetric fistula yet to receive surgical management. To
address this deficiency in resources and skills, the In-
ternational Federation of Obstetricians and Gynae-
cologists (FIGO) and the United Nations Population
Fund (FNUAP) have developed a standardized training
program to enable more physicians to prevent and treat
obstetric fistulae’. Also previous studies reported that

primary repair of obstetric fistula has more success™".

We were particularly interested in the potential role that
marital status played in duration of illness. Previous
studies have shown that obstetric fistulae are associat-
ed with social consequences including divorce*'S. Our
study is the first to investigate the association of VVF
and husband involvement in their wives’ treatment in
the DRC. Most of our patients in the study were mar-
ried (60%). While marital status was not associated with
duration of illness after accounting for age and educa-
tion, marital status was the only variable associated with
outcome of treatment. We show that married patients
more likely to have successful treatment outcomes.

We also looked at the frequency of husband’s accom-
panying their wives for treatment as a proxy for marital
support and found that most married women still living
with their husbands were accompanied by their hus-
bands to the hospital for their VVF treatment (56%). A
previous study in Ethiopia reported only 25.5 % of pa-
tients with fistula were accompanied by their husbands
to Addis Ababa Fistula Hospital"". Unlike marital status,
accompaniment by husbands to VVF treatment was
not directly associated with either duration of illness or
outcome of treatment, though additional studies with
larger samples sizes should be employed to confidently
rule out the role of husband support VVF related clin-

ical features.
In addition to marital status and accompaniment by

husband to treatment, we also described general char-
acteristics of our VVF patient sample. In our study, pa-
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tients’ ages ranged from 17 to 65 years, with the majori-
ty of patients aged between 20 and 35 years. Only eight
women (4% of the population) were under 20 years old
although previous studies suggest that most patients
with obstetric fistula are young"'®
ers are at high risk of developing obstetric fistula due to

a higher risk of obstruction during labor®. The range

and that young moth-

of ages (17-65 years) suggests that some women in the
study may have suffered with the disease for a very long
time. Indeed, we find that age is positively associated
with duration of illness. This lack of treatment is like-
ly due to inaccessibility of health care and lack of fis-
tula surgeons in the region. Studies have showed that
although the prevalence of obstetric fistula is high in
developing countries*®
tula surgeons in the world®. This applies to the DRC in

general and to the province of Equateur in particular.

, there are very few trained fis-

Conclusion

We found that a majority of VVF patients that were
young adults, short in stature, and not educated. Most
VVF patients had caesarean section deliveries and VVF
cure rate was quite high (87.1%). The study also showed
that a slight majority of VVF patients were married and
accompanied by their husbands throughout their hos-
pital stay (56.00%). Finally, we found that age was an
important indicator for duration of illness and marital
status for outcome of surgical treatment.
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