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Burundi has one of the highest maternal mortality 
ratios (MMR) in the world, estimated at 740 mater-

nal deaths per 100 000 live births.1 The United Nations 
Millennium Development Goal 5 (MDG 5) aimed to re-
duce the MMR by 75% between 1990 and 2015.2 This 
has now been replaced by Sustainable Development 
Goal 3 (SDG 3), which aims to reduce the global MMR 
to less than 70 per 100 000 live births by 2030.3 Most 
sub-Saharan African countries, including Burundi, are 
lagging far behind in achieving these desired targets.4

Two previous studies from Burundi showed that of-
fering dedicated emergency obstetric and neonatal 
care (EmONC), coupled with an efficient ambulance 
referral network, can rapidly reduce maternal mortal-
ity in a rural district setting. This was cited as a possi-
ble way forward for achieving and sustaining MDG 5 
in sub-Saharan Africa.5,6

Tayler-Smith et al. reported that over 30% of all 
women transferred from health centres with severe 

acute maternal morbidity and requiring EmONC un-
derwent a caesarean section (C-section).5 Although a 
C-section is an immediate and lifesaving surgical in-
tervention, it increases the risk of uterine rupture in 
future pregnancies.7–9 This risk is accentuated if the 
inter-pregnancy interval (IPI) is less than 24 
months.10

Burundi is known to have high fertility rates of 6.2 
per woman compared to 1.8/woman in a country like 
Belgium.11 Burundi also has very low uptakes of family 
planning and limited general access to EmONC ser-
vices.12 These factors further contribute to the risk of 
uterine rupture and maternal death in a pregnancy 
that follows a C-section.9

While there are studies from high-income coun-
tries on maternal outcomes after a C-section,13 no 
study from rural Africa has prospectively assessed the 
status of mothers at household level and as long as 2 
years after a C-section. Similarly, no studies have col-
lectively reported on the uptake of family planning, 
incident pregnancies and the IPI at household-level. 
Existing knowledge on these issues has been limited to 
cohorts of women who return to hospital, and is thus 
subject to selection bias. As these parameters are im-
portant determinants of uterine rupture and maternal 
death in rural Africa, better knowledge of these would 
help guide maternal health strategies to reduce mater-
nal mortality among vulnerable mothers on the Afri-
can continent.

We aimed to determine the maternal status of 
women 2 years following a C-section in a district hos-
pital in rural Burundi. Specific objectives were to de-
termine 1) whether complications and/or death had 
occurred during the post-natal phase, 2) uptake of and 
compliance with family planning, 3) subsequent preg-
nancies, 4) the IPI and 5) maternal and neonatal out-
comes of subsequent pregnancies.

METHODS

Study population and period
The study population included all women who under-
went a C-section at the EmONC centre and who were 
discharged between July and September 2012. Only 
those residing in Bujumbura rural province were in-
cluded in the study. The study was conducted between 
July and October 2014.

Design
A prospective household survey using a semi-struc-
tured questionnaire.
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Setting:  A caesarean section (C-section) is a life-saving 
emergency intervention. Avoiding pregnancies for at 
least 24 months after a C-section is important to prevent 
uterine rupture and maternal death.
Objectives:  Two years following an emergency C-sec-
tion, in rural Burundi, we assessed complications and ma-
ternal death during the post-natal period, uptake and 
compliance with family planning, subsequent pregnan-
cies and their maternal and neonatal outcomes.
Methods:  A household survey among women who un-
derwent C-sections.
Results:  Of 156 women who underwent a C-section, 
116 (74%) were traced; 1 had died of cholera, 8 had mi-
grated and 31 were untraceable. Of the 116 traced, there 
were no post-operative complications and no deaths. At 
hospital discharge, 83 (72%) women accepted family 
planning. At 24 months after hospital discharge (n = 
116), 23 (20%) had delivered and 17 (15%) were preg-
nant. Of the remaining 76 women, 48 (63%) were not 
on family planning. The main reasons for this were reli-
gion or husband’s non-agreement. Of the 23 women 
who delivered, there was one uterine rupture, no mater-
nal deaths and three stillbirths.
Conclusions:  Despite encouraging maternal outcomes, 
this study raises concerns around the effectiveness of cur-
rent approaches to promote and sustain family planning 
for a minimum of 24 months following a C-section. Inno-
vative ways of promoting family planning in this vulnera-
ble group are urgently needed.
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Study setting
The study was conducted in Bujumbura rural province, one of Bu-
rundi’s 17 provinces bordering Lake Tanganyika. This rural prov-
ince is divided into three health districts, Rwibaga, Isale and 
Kabezi, serving an estimated population of 583 000. In Burundi, 
an estimated 70% of all deliveries take place in a health structure: 
16% in hospitals and 54% in a health centre. Deliveries occurring 
in health centres and requiring a C-section have to be referred to 
a hospital. The remaining 30% of deliveries take place at home, 
without any medical assistance.12

The EmONC centre and C-sections
The EmONC centre, the only one in Bujumbura rural province, is 
located in Kabezi town and has been described by Tayler-Smith et 
al. and Zuniga et al.5,6,14 The centre is a dedicated facility located 
close to the district hospital and 17 km from Burundi’s capital, 
Bujumbura. Roughly 32% of all women who deliver in the 
EmONC centre undergo a C-section.5 The top five indications for 
C-sections are obstructed labour, previous C-section, mal-presen-
tation, uterine rupture and foetal distress.15,16 A quarter of all 
C-sections performed are for mothers who have previously had a 
C-section.

The decision for C-section is taken by either a general medical 
doctor or the obstetrician, both of whom perform C-sections. 
General medical doctors are trained and supervised by the obste-
trician. Anaesthesia is given by trained anaesthesia nurses, and in 
most cases spinal anaesthesia is preferred to general anaesthesia; 
general anaesthesia with intubation is rarely performed. After sur-
gery, patients are transferred to a recovery room under the super-
vision of the anaesthesia nurse, and transferred to the obstetric 
ward once stable.

Risk counselling and family planning for patients who 
underwent a C-section
In the EmONC centre, all women who underwent a C-section re-
ceived special counselling sessions by the treating physician and a 
social-nurse educator on the increased risk for future deliveries. 
All women were made aware about the importance of child spac-
ing and that they should avoid pregnancy for a minimum of 24 
months, per Médecins Sans Frontières (MSF) and World Health 
Organization guidelines.17,18 Women who underwent a C-section 
were also counselled explicitly on the importance of having fu-
ture deliveries in hospital. Prior to discharge, all women received 
individual counselling on family planning methods from the so-
cial-nurse educator. For the purposes of this study, compliance 
with family planning recommendations was defined as avoidance 
of any pregnancy during the 24-month period following a C-sec-
tion and being on a family planning method at the time of the 
interview.

Prospective household follow-up of women after 
undergoing a C-section
Data related to the study objectives were extracted from a dedi-
cated EmONC centre electronic database. Each unique patient 
identity number in the database was cross-checked with clinical 
files for data validation. The two data sources were used to iden-
tify eligible patients, and to create a line-list of women to be fol-
lowed up and their geographic addresses.

Two nurses who were knowledgeable in emergency obstetric 
care and spoke Kirundi (the local language) were selected and 
trained as interviewers. A semi-structured questionnaire, which 
was pre-tested, translated into Kirundi and back into French, was 
used for interviews. Prior to the household interviews, line-listed 

women were visited at home by community health workers and 
appointments were made for a detailed interview. A dedicated 
nurse, experienced in performing household surveys, acted as 
team supervisor and ensured that the interview procedure was re-
spected. This nurse also liaised with community health workers 
and local district health authorities.

Data and analysis
All data related to the study objectives were double-entered and 
validated. Inconsistencies were cross-checked with patient files 
and questionnaires. Where inconsistencies could not be resolved 
by cross-checking patient files and questionnaires, a dedicated 
home visit was made for further validation.

EpiData version 3.1 (EpiData Association, Odense, Denmark) 
was used for data entry and validation while version 2.2.2.182 
was used for analysis. Descriptive statistics were used to report 
results.

Ethics
Ethical approval was obtained from the MSF Ethical Review 
Board, Geneva, Switzerland, and the National Ethics Review Com-
mittee, Bujumbura, Burundi.

RESULTS

Characteristics of the study population at hospital 
discharge
There were a total of 512 deliveries, of which 228 (45%) were per-
formed by C-section. Of the latter, 72 were from areas outside the 
Bujumbura rural province and were thus excluded. Of the remain-
ing 156 women eligible to be included in the study, 116 (74%) 
were traced and interviewed (Figure); of the 40 women who were 
not found, 1 had died of cholera, 8 had migrated out of the study 
catchment area and 31 could not be traced at their indicated resi-
dential address. On further inquiry, the 31 women were also not 

FIGURE  Follow-up status of women residing in Bujumbura rural 
province 2 years after undergoing a caesarean section, Burundi, 
2012.
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known by the village leaders, and had thus possibly given false 
addresses.

The characteristics of the 116 women included in the inter-
views are shown in Table 1. The median age was 24 years, median 
gravidity was 4 (interquartile range [IQR] 2–5), and median parity 
was 2 (IQR 1–4). The most common reasons for a C-section were 
obstructed labour (27%) and having had a previous C-section 
(21%), both of which are recurrent indications for a C-section.

Complications and death after discharge following a 
C-section
None of the women suffered from complications following dis-
charge or within the 42-day post-natal period and there were no 
caesarean-related deaths.

Uptake and compliance with family planning
At discharge, of the 116 women, 83 (72%) accepted a family plan-
ning method, of whom only 18 (22%) were using a long-term 
method (tubal ligation or implants, Table 1). Of the 33 (28%) 
women who did not accept a family planning method at hospital 
discharge, the majority (55%; 18/33) wanted to first consult their 
husbands.

At the time of the interview, 24 months after hospital dis-
charge, 40 women (34%) had already delivered or were pregnant. 
Of the remaining 76 women, 48 (63%) were not using any family 
planning method. These 88 individuals were thus considered to 
be non-compliant with family planning advice (overall family 
planning compliance at 24 months = 25%). Two women had re-
moved implants inserted at the time of hospital discharge and 
subsequently became pregnant.

Of the 48 women found not to be using any family planning 
method at the time of the interview, the main reasons were reli-
gious (63%; 30/48); 10/48 (21%) didn’t want to, in 5 cases (10%) 
the husband did not agree, and another 3 (6%) women gave no 
reason.

Subsequent pregnancies and inter-pregnancy interval
Of the 116 women interviewed, 23 (20%) had already delivered 
by the time of the interview, and 17 (15%) were pregnant 
(Table 2). Of the 23 deliveries, 18 (78%) occurred at hospital, 3 in 
a health centre maternity and 2 at home. The median time be-
tween the C-section and the next pregnancy (IPI) for those who 
had already delivered was 12 months (range 3–16). Three (13%) 
had become pregnant within 6 months of the C-section. For 
those who were pregnant at the time of interview, the IPI was 18 
months (range 16–24).

Maternal and neonatal outcomes of subsequent 
pregnancies
Of the 23 deliveries that occurred before the date of interview, 
there were no maternal deaths but there were three stillbirths. 
One woman had had a uterine rupture but survived in hospital.

DISCUSSION

This is the first prospective household study to assess maternal 
and newborn outcomes at 24 months after an emergency 
C-section in rural Africa where maternal mortality is high. En-
couragingly, there were no reported complications during the 
post-natal period and no maternal deaths related to C- 
sections. However, despite intensive counselling efforts to en-
courage family planning to avoid pregnancies for a 24-month 
period after the C-section, only three quarters of the women 
followed this advice at discharge. Disappointingly, compliance 
with family planning had dropped three-fold, to 25%, at 24 
months.

TABLE 1  Socio-demographic and clinical characteristics of women 
at discharge and newborn status after a C-section in 2012, district 
hospital, Bujumbura rural province, Burundi

Characteristics
n = 116
n (%)

Age, years, median [IQR] 24 [20–30]
Gravidity, median [IQR] 4 [2–5]
Parity, median [IQR] 2 [1–4]
Indication for C-section
  Obstructed labour (CPD) 31 (27)
  Previous C-section 24 (21)
  Mal-presentation 23 (20)
  Foetal distress 18 (16)
  Other 20 (17)
Newborn status
  Alive 106 (91)
  Dead 10 (9)
Family planning method
  Oral contraceptive 45 (39)
  Injectable contraceptive 20 (17)
  Implant 9 (8)
  Tubal ligation 9 (8)

  Refusal 33 (28)

IQR = interquartile range; C-section = caesarean section; CPD = cephalopelvic 
disproportion.

TABLE 2  Subsequent pregnancies following caesarean section and 
maternal and newborn outcomes, Bujumbura rural province, Burundi

Maternal and newborn outcomes
n = 116 
n (%)

Became pregnant and delivered before 24-month interview 23 (20)
  Place of delivery (n = 23)
    Home 2 (9)
    Health centre (without operating theatre) 3 (13)
    Hospital (with operating theatre) 18 (78)
  Complications up to 42 days post-partum (n = 23)
    Uterine rupture 1 (4)
  Following post-natal care (n = 23)
    Yes 4 (17)
    No 19 (83)
  IPI, months, median (range) 12 (3–16)
  Newborn status (n = 23)
    Alive 20 (87)
    Dead 3 (13)

Currently pregnant 17 (15)
  Following pre-natal care (n = 17)
    Yes 9 (53)
    No 1 (6)
    Not yet 7 (41)
  Complications during current pregnancy (n = 17) 1 (6)
  Choice of place to deliver (n = 17)
    Health centre (without operating theatre) 5 (29)
    Hospital (with operating theatre) 12 (71)

  IPI, months, median (range) 18 (16–24)

IPI = inter-pregnancy interval.
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Of particular concern is that about one third of all women had 
already delivered or become pregnant before the end of the 
24-month high-risk threshold for uterine rupture. This raises seri-
ous concerns about the effectiveness of current approaches to 
promote family planning in this high-risk group and context. 
Family planning is a vital determinant for averting uterine rup-
ture and maternal death post C-section in rural Africa, and ways 
to improve this situation are urgently needed.

The strengths of this study are that mothers were traced in a 
systematic manner and determined maternal and newborn out-
comes beyond the hospital doors. This is unique in that all other 
reported studies have assessed one or other parameters and were 
restricted to the limits of the health facility. Furthermore, the 
household interviews were conducted in a standardised manner, 
with well trained and supervised staff. Data were also double-en-
coded and validated, including repeat visits to mothers’ homes, 
and we thus believe they are robust.

The main study limitation is that we could not trace 39 of the 
line-listed women. Although eight of these women were known 
to have migrated for various reasons, we believe that the remain-
ing 31 gave false addresses. This may be because they did not 
want to be traced for whatever reason or because they originated 
from neighbouring provinces, where access to emergency obstet-
ric services was poor. In any case, we cannot exclude unascer-
tained complications or deaths in this subgroup, which may ne-
gate our reported outcomes.

This limitation aside, the study findings raise a number of oper-
ational issues that merit discussion. First, the fact that 40 women 
became pregnant and/or delivered even when they were at risk of 
uterine rupture is a possible reflection of socio-cultural pressures to 
have children. The fact that religion and husbands’ opinions were 
influential determinants of whether women were compliant with 
family planning advice highlights the need to actively engage with 
both parties. The way forward is unclear and merits specific opera-
tional research. One possible method of engaging husbands is to 
try to establish contact with them within the community through 
community health workers. Another method would be to provide 
the means for transport, which could encourage their presence at 
the hospital during the mothers’ recovery period. The imperative 
to approach husbands early is highlighted by the fact that five 
(10%) women in our study expressed the need to consult their hus-
bands before taking up family planning. On the other hand, how 
to engage with religious leaders on family planning issues remains 
an unanswered question in contexts such as Burundi.19 This issue 
needs guidance from specific qualitative research.

Second, despite intensive counselling on the need for family 
planning for a 24-month period, 28% of the women openly re-
fused to use any allopathic method of family planning. Although 
this was surprising, it may be related to the very young median 
age of the cohort and the fact that many mothers had previously 
lost a newborn. The desire to become pregnant and have a baby 
might thus have been overwhelming, thereby obliging mothers 
to refuse family planning despite the associated risks.

Third, about 20% of the women became pregnant and had ac-
tually delivered within a much shorter IPI than the recommended 
24 months. Five (22%) of these women did not comply with the 
recommendation to deliver in hospital. This notwithstanding, 
there was only one case of uterine rupture and no reported mater-
nal deaths. The highly efficient ambulance referral network and 
high quality emergency obstetric services of the Bujumbura rural 

province5,6 may explain this encouraging finding. Put simply, 
even if a woman ran into trouble, she was likely to be managed 
well. Our findings could thus paint a good case scenario while the 
real situation in rural contexts where such services do not exist 
may be much worse. 

Finally, there were three stillbirths during subsequent pregnan-
cies. It may well be that the women sought medical help too late, 
despite the presence of foetal distress, or that other factors may be 
to blame. The risk for the newborn of a short IPI is thus real.

In conclusion, this first study from rural Burundi highlights 
important gaps in uptake of and compliance with family plan-
ning related to C-sections, and these need to be addressed at both 
the patient and community level. Perhaps what we need is not 
more of the same, but to do things differently!
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Contexte  :  Une césarienne est une intervention d’urgence destinée à 
sauver une vie. Eviter une nouvelle grossesse pendant au moins 24 
mois après une césarienne est important afin de prévenir une rupture 
utérine et un décès maternel.
Objectifs  :  Deux ans après une césarienne en urgence, dans le 
Burundi rural, nous avons évalué : les complications et les décès 
maternels pendant la période post-natale ; la couverture de la 
planification familiale et son adhérence ; les grossesses suivantes et 
leur devenir pour la mère et le nouveau-né.
Méthodes  :  Enquête à domicile auprès de femmes qui ont bénéficié 
d’une césarienne.
Résultat  :  Sur 156 femmes qui ont bénéficié d’une césarienne, 116 
(74%) ont pu être retrouvées ; 1 était décédée du choléra, 8 avaient 
déménagé et 31 n’ont pas pu être localisées. Sur les 116 femmes 

retrouvées, il n’y a eu aucune complication post-opératoire et aucun 
décès. Lors de leur sortie de l’hôpital, 83 (72%) femmes ont accepté 
une contraception. A 24 mois après leur sortie (n = 116), 23 (20%) 
avaient accouché et 17 (15%) étaient enceintes. Sur les 76 femmes 
restantes, 48 (63%) n’avaient pas de contraception. Les motifs 
principaux étaient la religion ou le désaccord du mari. Parmi les 23 
qui avaient accouché, il y a eu une rupture utérine, aucun décès 
maternel, mais il y a eu trois mort-nés.
Conclusion  :  En dépit de résultats encourageants pour les mères, 
cette étude pose la question de l’efficacité des approches actuelles de 
la promotion et de la pérennité de la planification familiale pendant 
un minimum de 24 mois. Il est urgent de trouver des manières 
innovantes de promouvoir la planification familiale dans ce groupe 
vulnérable.

Marco de referencia:  La cesárea es una intervención de urgencia 
que salva vidas. Es importante evitar un embarazo por lo menos 
durante los 24 meses que siguen a la operación, con el fin de evitar la 
ruptura uterina y la mortalidad materna.
Objetivos:  El seguimiento durante 2 años después de una cesárea de 
urgencia en una zona rural de Burundi tuvo por objeto evaluar las 
complicaciones y la mortalidad materna durante el período posnatal, 
la aceptación y el cumplimiento del método de anticoncepción y 
examinar los siguientes embarazos con su desenlace materno y 
neonatal.
Método:  Se llevó a cabo una encuesta domiciliaria de las mujeres en 
quienes se había practicado una cesárea.
Resultados:  Se evaluaron 116 de las 156 mujeres (74%) que se 
sometieron a una cesárea; una paciente falleció por cólera, 8 migraron 
y fue imposible localizar 31 mujeres. Durante el seguimiento de las 116 

mujeres no se observaron complicaciones postoperatorias ni 
defunciones. En el momento del alta hospitalaria, 83 mujeres 
aceptaron practicar un método anticonceptivo (72%). Veinticuatro 
meses después del alta hospitalaria, 23 mujeres habían tenido un parto 
(20%) y 17 estaban embarazadas (15%). De las 76 mujeres restantes, 
48 no seguían ningún método de planificación familiar (63%); las 
principales razones aducidas fueron religiosas o el desacuerdo del 
cónyuge. En los 23 casos de mujeres que tuvieron un parto, ocurrió 
una ruptura uterina sin mortalidad materna, pero hubo tres mortinatos.
Conclusión:  Pese a la buena perspectiva de los desenlaces maternos 
favorables, el estudio pone de manifiesto inquietudes con respecto a 
la eficacia de las estrategias vigentes de promoción y mantenimiento 
de los métodos anticonceptivos durante un mínimo de 24 meses. Se 
precisan con urgencia estrategias innovadoras que estimulen la 
planificación familiar en este grupo vulnerable de mujeres.
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