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Abstract objectives To estimate the reduction in maternal mortality associated with the emergency obstetric

care provided by M�edecins Sans Fronti�eres (MSF) and to compare this to the fifth Millennium

Development Goal of reducing maternal mortality.

methods The impact of MSF’s intervention was approximated by estimating how many deaths

were averted among women transferred to and treated at MSF’s emergency obstetric care facility in

Kabezi, Burundi, with a severe acute maternal morbidity. Using this estimate, the resulting theoretical

maternal mortality ratio in Kabezi was calculated and compared to the Millennium Development

Goal for Burundi.

results In 2011, 1385 women from Kabezi were transferred to the MSF facility, of whom 55%

had a severe acute maternal morbidity. We estimated that the MSF intervention averted 74% (range

55–99%) of maternal deaths in Kabezi district, equating to a district maternal mortality rate of 208

(range 8–360) deaths/100 000 live births. This lies very near to the 2015 MDG 5 target for Burundi

(285 deaths/100 000 live births).

conclusion Provision of quality emergency obstetric care combined with a functional patient

transfer system can be associated with a rapid and substantial reduction in maternal mortality, and

may thus be a possible way to achieve Millennium Development Goal 5 in rural Africa.
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Introduction

The maternal mortality ratio (MMR) is an important

measure of population-level maternal health and is

defined as the number of maternal deaths in a given time

period per 100 000 live births during the same time per-

iod (Ronsmans & Graham 2006). This yardstick is used

to assess progress towards achieving the international

Millennium Development Goal 5 (MDG 5) of reducing

the MMR by 75% between 1990 and 2015 (United

Nations General Assembly 2000). Burundi has one of the

highest MMRs in the world at 800 deaths/100 000 live

births [Maternal Mortality Estimation Interagency Group

(MMEIG) 2012], and as in much of sub-Saharan Africa,

little progress has been made towards reducing maternal

mortality.

In 2006, M�edecins Sans Fronti�eres (MSF), an Interna-

tional Non-Governmental Organisation (NGO), began an

intervention in a rural province of Burundi with the pri-

mary aim to reduce maternal mortality. Two major chal-

lenges had to be tackled: lack of adequate referral

facilities for emergency obstetric and neonatal care

(EmONC), and poor geographic access for women with

complicated pregnancies to such services. MSF set up a

central EmONC facility together with an emergency

patient transfer service from peripheral health centres.

Although emergency obstetric care (EOC) reduces mater-

nal deaths (Paxton et al. 2005; Campbell & Graham
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2006), there is no published literature from African set-

tings that specifically quantifies the population impact of

improving availability and access to such care on mater-

nal mortality.

By using data from a rural district in Burundi, we esti-

mated the reduction in maternal mortality associated

with the MSF intervention and measured this in relation

to the MDG 5 target.

Methods

Design

This study is a retrospective cohort analysis using routine

programme data.

Setting and population

The study was conducted in Kabezi, a district in Bujumb-

ura Rural Province of Burundi. The district had an esti-

mated population of 198 000 with 9900 expected

deliveries per year (Burundi Ministry of Health 2011).

One general hospital without a functioning operating the-

atre, nine functioning health centre maternities and an

MSF-run central EmONC reference centre (CURGO –
Centre d’Urgence Gyneco-Obstetric) catered to the

obstetric needs of the inhabitants. Apart from CURGO,

no other facilities offered comprehensive EmONC in

Kabezi. All maternities referred women to CURGO. The

distance from maternities to CURGO ranged between 1

and 70 km (up to 3 h drive one way to the furthest

health centre).

The study included all women living in Kabezi district

who were transferred to CURGO for emergency obstetric

complications between January 2011 and December

2011.

Emergency obstetric referral and management at

CURGO

When a woman at risk of or with an obstetric complica-

tion presented at a peripheral maternity unit, the attend-

ing nurse contacted CURGO via radio or telephone. If

specific criteria for referral were met (Box 1), an ambu-

lance was sent from the CURGO base to transfer the

woman to CURGO. A trained nurse or midwife accom-

panied the ambulance to the peripheral maternity unit.

The woman was assessed there by the accompanying

nurse or midwife, and the obstetric team at CURGO was

informed of the tentative diagnosis and management

requirements. If the ambulance did not reach a peripheral

referring maternity until after a mother had delivered, the

woman was only transferred to CURGO if she still

required emergency post-partum care.

Upon admission to the CURGO centre, a comprehen-

sive package of interventions was offered, including

CEmONC (Comprehensive emergency obstetric and

newborn care (UNICEF/WHO/UNFPA 1997) – Box 2).

The CURGO centre and the patient transfer service oper-

ated 24 h a day every day of the week, and all services

were offered free of charge.

Box 1: Referral criteria to CURGO for women at

risk of or with an obstetric complication, Kabezi

district, Burundi

• First pregnancy and aged >35 years

• Previous deliveries >5

• First pregnancy and women’s height <1.5 m

• Previous uterine intervention, for example, caesar-
ean section

• Excessively high uterus

• Abnormal presentation of baby/umbilical cord

• Bleeding during pregnancy

• Post-partum haemorrhage

• Prematurity <37 weeks gestation

• History of difficult delivery

• History of obstetric fistula

• Baby dead in utero and uterine contractions lasting
>48 h

• General medical pathologies: severe anaemia, mal-
nutrition, asthma, diabetes, cardiovascular or
renal pathologies, infections (fever >38 °C for at
least 24 h), severe malaria

• Pre-eclampsia/eclampsia

• Prolonged labour (>12 h)

• Premature rupture of membranes (with no contrac-
tions for at least 12 h)

CURGO – Centre d’Urgence Gyneco-Obstetric.

Box 2: Standard package of Comprehensive Emer-

gency Obstetric and Neonatal care in CURGO

• Antibiotics

• Oxytocin and anticonvulsants (magnesium sulphate)

• Manual removal of the placenta

• Misoprostol and Bakri balloon for treating
post-partum haemorrhage

• Removal of retained products following abortion

• Instrumental vaginal delivery

• Surgery (caesarean section, hysterectomy, laparotomy)

• Safe blood transfusion

• Newborn care including care for sick and low birth
weight newborns (essential medicines, blood trans-
fusion, oxygen, basic and advanced resuscitation)

CURGO – Centre d’Urgence Gyneco-Obstetric
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Maternal deaths, severe acute maternal mortality

(SAMM) and death-to-SAMM ratio

A maternal death is defined as the death of a woman

while pregnant or within 42 days of termination of

pregnancy, irrespective of the duration and site of the

pregnancy, from any cause related to or aggravated by

the pregnancy or its management but not from acciden-

tal or incidental causes (WHO 1993). A severe acute

maternal morbidity (SAMM) case, also known as a

‘near miss’ case, is defined as ‘a very ill pregnant or

recently delivered woman who would have died had it

not been that luck and good care were on her side’

(Mantel et al. 1998; Prual et al. 2000; Penney & Brace

2007).

At present, there is no universally accepted case defi-

nition of SAMM, although various criteria have been

proposed. These criteria are based on organ failure,

management (response to disease, e.g. emergency hys-

terectomy and/or admission into an intensive care unit)

and specific diseases (Mantel et al. 1998; Waterstone

et al. 2001; Pattinson & Hall 2003; Say et al. 2004;

Penney & Brace 2007; Baskett 2008). In the absence

of an intensive care unit and/or extensive diagnostic

capacity, disease-specific criteria were considered to be

the most appropriate for defining SAMM in our set-

ting.

Thus, cases of SAMM were identified if the reason

for transfer to or the exit diagnosis from CURGO

included any of the following conditions (Box 3): (i)

prolonged and/or obstructed labour (>12 h) requiring a

caesarean section or instrumental (vacuum assisted)

delivery; (ii) complicated abortion (spontaneous or

induced); (iii) pre-eclampsia/eclampsia; (iv) ante or post-

partum haemorrhage; (v) uterine rupture; (vi) dead

baby in utero and uterine contractions lasting >48 h;

(vii) sepsis; (viii) severe malaria and (ix) ectopic preg-

nancy. SAMM was also diagnosed if, in the absence of

any of the above conditions, a woman (i) was severely

anaemic on admission to CURGO (haemoglobin level

<7 g/dl), (ii) required an emergency hysterectomy for

any reason or (iii) required a caesarean section due to

excessive elevation of the uterus or abnormal presenta-

tion of the baby.

The ratio of maternal deaths to cases of SAMM is an

indicator of the quality of maternal care; a low ratio indi-

cates a high standard of care.

Box 3: Definitions of some of the conditions

identified as a severe acute maternal morbidity

(SAMM) at CURGO, Burundi

Pre-eclampsia: Onset of high blood pressure (systolic
blood pressure of >140 mmHg or diastolic blood pres-
sure >90 mmHg) and protein in the urine (>300 mg/l
or 500 mg in a 24-h sample) with increasing oedema in
the extremities and the face, after 20 weeks gestation

Eclampsia: Acute paroxysmal vascular-kidney syn-
drome, marked by repeated seizures followed by coma
during the last months of pregnancy, delivery and, less
commonly, post-partum

Ante-partum haemorrhage: Bleeding occurring after
22 weeks gestation, before or during delivery, as a
result of one of the following:

a. Placenta praevia: insertion of the placenta at the
lower segment of the uterus covering all or part of
the opening to the cervix

b. Placental abruption: premature detachment of a
normally situated placenta, with formation of an
effusion of blood between the placenta and the
uterine wall

c. Uterus rupture

Post-partum haemorrhage: >500-ml bleeding from the
placental zone, occurring during delivery and in the
puerperium period (up to 6 weeks post-delivery).
Occurring in relation to the following conditions:
retained placenta, uterine inertia, coagulation disor-
ders, soft tissue lesions (vaginal, perineal, cervical)

Sepsis: Puerperal infections that occur in the
puerperium period generally with the genital tract as
the entry point or more precisely the placental surface,
for example, endometritis, pelvic – postoperative
peritonitis

Severe malaria: The presence of at least one of these
signs/symptoms:

– Seizures or Coma stage II,
– Severe anaemia
– Insufficient renal function
– Hypoglycaemia
– Massive haemoglobinuria
– Vascular collapse and jaundice

CURGO – Centre d’Urgence Gyneco-Obstetric
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Box 4: An estimate of the impact of the MSF emergency obstetric care (EOC) intervention on maternal

mortality, Kabezi, Burundi

Using data from Mali on maternal deaths and cases of SAMM (Fournier et al. 2009), and assuming that they can be
extrapolated to Burundi, we estimated that 10.1% (95% confidence interval: 7.5–13.2%) of women with a SAMM
would have died in the absence of the MSF intervention. Using this estimate:

(i) Estimated number of SAMM-related maternal deaths averted by the MSF intervention

Expected no. of deaths due to SAMM ðAÞ assuming that there was no MSF intervention

¼ No. of SAMM cases at CURGO� 10:1% ðrange 7:5� 13:2Þ
A ¼ 765� 10:1% ðrange 7:5� 13:2Þ ¼ 77 ðrange 57� 101Þdeaths

Expected no. of averted deaths at CURGO ðBÞ
¼ A� ðActual deaths at CURGO + expected no. of SAMM related deaths after discharge from CURGO�Þ

B ¼ 77 ðrange 57� 101Þ � ½1þ ð21 ðrange 16� 27ÞÞ� ¼ 55 ðrange 41� 73Þdeaths
*Data from developing countries (Li et al. 1996) indicate the following pattern of maternal deaths in the post-partum

period (as a percentage of all maternal deaths): 33% occur >1-day post-partum, 19% beyond 1 week, 11% beyond
2 week and 6% beyond 3 week.
At CURGO, the timing of discharge for SAMM cases discharged � 42 days post-partum/termination of pregnancy

(n-761) was as follows: 505 occurred � 1-day & � 1-week post-partum, 171 occurred >1 week, 49 > 2 week,
36 > 3 week’ post-partum. Applying the mortality risk of 10.1% (range 7.5–13.2) among SAMM cases ? Expected
no. of SAMM-related maternal deaths that may have occurred after discharge from CURGO = 10.1%
(range
7.5–13.2) 9 [(33% of 505) + (19% of 171) + (11% 9 49) + (6% 9 36)] = 21 (range 16–27) deaths

(ii) Estimated contribution of the MSF intervention in reducing the MMR in Kabezi

Based on the national MMR for Burundi (800 deaths/100 000 live births)a, the total number of expected maternal
deaths in Kabezi district (C) is calculated as:
C ¼ ðBurundi MMR� live births in Kabezi districtÞ�=100 000

¼ ð800� 9306Þ=100000 ¼ 74deaths

*Live births = Birth rateb 9 Coverage population = 4.7% 9 198 000 = 9306**
**NB. This figure captures all maternal deaths in Kabezi, even those that might occur at home.

Thus, percentage of deaths averted by the MSF intervention (D)

D ¼ B=C� 100 ¼ 55 ðrange 41� 73Þ=74� 100 ¼ 74% ðrange 55� 99%Þ
(iii) Estimated MMR in Kabezi district as a result of the MSF intervention

¼ Burundi MMR� ðBurundi MMR�DÞ
¼ 800� ½800� 74% ðrange 55� 99%Þ� ¼ 208 ðrange 8� 360Þ deaths=100000births

(iv) The 2015 MDG 5 for Burundi

Estimated MMR for Burundi in1990a ¼ 1100deaths=100 000 live births

75% reduction of the 1990MMR ¼ 1100� 75% ¼ 825 deaths=100000 live births

2015MMR for MDG 5 to be reached ¼ 1100� 825 ¼ 275 deaths=100000 live births

MSF, Medecins Sans Frontieres; SAMM, severe acute maternal morbidity; CURGO, Centre d’Urgence
Gyneco-Obstetric; MMR, maternal mortality ratio; MDG, Millennium Development Goal.
aMMEIG 2012.
bBurundi Ministry of Health (2011).
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Data collection, modelling and statistical analysis

Data were sourced from patient files and registers and

entered into an electronic database. The records in the

database were validated by cross-checking registers and

patient cards. We recorded patient age, residence,

name of the referring health centre, reason for transfer

to CURGO, date of admission to CURGO, type of

delivery, obstetric interventions received, maternal

outcome, exit diagnosis and date of exit from

CURGO.

The outcomes of interest included (i) number of

maternal deaths at CURGO, (ii) number and

proportion of SAMM cases and (iii) ‘death-to-SAMM

ratio’. To estimate how many deaths were potentially

averted by the MSF intervention, we compared the

number of deaths among women with a SAMM who

were beneficiaries of the MSF intervention with the

expected number of deaths among the same group of

women assuming that the MSF intervention had

not existed. The latter was approximated by using

existing data from Mali (Fournier et al. 2009), which

led us to estimate that in the absence of the MSF

intervention, 7.5–13.2% of women with a SAMM

would have died.

There were four reasons that justified applying this

estimate to our setting. The MMR estimate for Mali at

the time of Fournier et al.’s study [Maternal Mortality

Estimation Interagency Group (MMEIG) 2010] was

similar to the 2010 MMR estimate for Burundi. The

data were from rural Mali, where access to EOC at

the time was limited by large geographical distances to

health facilities and scarce resources – as in Burundi.

The Malian data reflected the situation before imple-

mentation of a nationwide maternity referral system,

when access to EOC from rural regions was limited.

The criteria used to define cases of SAMM in Mali

were comparable to those used in our study (Box 3).

Based on the estimated number of maternal deaths

averted by the MSF intervention, we estimated the

associated impact on the MMR in Kabezi (Box 4) and

related the latter to the MDG 5 2015 target for Bur-

undi.

Data were analysed using STATA/IC 8.0 software

(Stata Corporation, Texas 77845, USA).

Ethical aspects

The study fulfilled the MSF Ethics Review Board-

approved criteria for analysis of routinely collected pro-

gramme data. Similarly, the study was exempted from

review by the Burundi Ethics Committee.

Results

Characteristics of the study population

Between January and December 2011, 1385 women

from Kabezi were transferred to CURGO with an

obstetric complication. Table 1 shows their demo-

graphic and obstetric characteristics. Median age was

25 years (interquartile range 20–30 years). The most

common reasons for transfer to CURGO were abor-

tions (spontaneous and induced) (21%), history of pre-

vious caesarean section (17%) and prolonged/obstructed

labour (16%).

Cases of SAMM

Among the 1385 women transferred to CURGO, 765

(55%) were considered to have a SAMM. The most com-

Table 1 Demographic and obstetric characteristics of women
from Kabezi district, transferred to CURGO for emergency

obstetric complications

Variable n (%)

Total 1385

Age (years)

13–19 166 (12)
20–29 758 (55)

30–39 374 (27)

40+ 72 (5)

Unknown 15 (1)
Median, years (IQR) 25 (20–30)
Type of delivery at CURGO

Normal 474 (34)
Instrumental 104 (8)

Caesarean section 437 (32)

None* 310 (22)

Delivered at HC/unknown if delivery took place 60 (4)
Reason for transfer

Prolonged/obstructed labour 216 (16)

Pre- or post-partum haemorrhage 68 (5)

Pre-eclampsia/eclampsia 13 (1)
Uterine rupture 3 (0.2)

Severe pathologies (sepsis/severe anaemia) 12 (1)

Dead baby in utero >48 h 26 (2)

Abortion (spontaneous or induced) 288 (21)
Previous Caesarean Section 229 (17)

Abnormal presentation baby/umbilical cord 117 (8)

Excessive elevation of uterus 90 (6)
Rupture of membranes >12 h pre-labour 116 (8)

Other† 207 (15)

IQR, Interquartile range; CURGO, Centre d’Urgence Gyneco-
Obstetric.

*Majority of these (284, 92%) were abortions.

†Other includes risk of miscarriage, >5 previous deliveries,
women >150 cm in height, previous difficult delivery, first

pregnancy and women >35 years old.
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mon SAMM conditions were prolonged/obstructed

labour requiring a caesarean section or instrumental

delivery (35%), complicated abortion (30%) and pre- or

post-partum haemorrhage (12%) (Table 2).

Impact of the MSF intervention on maternal mortality

There was one death registered at CURGO, and this

was due to post-partum sepsis. Based on the number

of SAMM cases and number of deaths at CURGO, the

death-to-morbidity ratio was 1:765 (i.e. one death to

every 765 cases of SAMM). Taking into account that

an estimated 21 (range 16–27) SAMM-related deaths

may have occurred after discharge from CURGO, we

estimated that overall 55 (range 41–73) deaths were

averted by the MSF intervention (Box 4). The latter

indicates that an estimated 74% (range 55–99%) of

deaths in Kabezi district were averted through the

MSF intervention, translating into a theoretical MMR

of 208 (range 8–360) deaths/100 000 live births in

the district. This figure lies very close to the 2015

MDG 5 for Burundi of 285 deaths/100 000 live births

(Figure 1).

Discussion

This study from rural sub-Saharan Africa shows that the

provision of an EmONC facility combined with a

functional patient transfer system was associated with a

substantial and rapid reduction in the MMR and may

thus be a possible way forward for achieving the MDG 5

of reducing maternal mortality by 2015 in rural Africa.

The study’s strengths are a relatively large sample pop-

ulation; well-trained, experienced and supervised staff at

CURGO and thus relatively robust clinical data and diag-

noses; and careful recording of morbidity and deaths.

However, there are also a number of limitations. First,

we identified cases of SAMM based predominantly on

disease-specific criteria that relied on clinical acumen,

which may have influenced the number of SAMM cases.

Second, we only had records of maternal deaths that

Table 2 Pattern of SAMM among women transferred to
CURGO, Kabezi, Burundi

Pattern of SAMM n (%)

Total 765
Prolonged/obstructed labour requiring

caesarean section or instrumental delivery

267 (35)

Complicated abortion (spontaneous or induced) 226 (30)
Pre- or post-partum haemorrhage 91 (12)

Caesarean section due to excessively

elevated uterus or abnormal presentation

of baby requiring caesarean section

73 (10)

Dead baby in utero with uterine contractions >48 h 46 (6)

Pre-eclampsia 18 (2)

Sepsis 15 (2)

Uterine rupture 14 (2)
Ectopic pregnancy 5 (0.7)

Malaria 4 (0.5)

Severe anaemia 4 (0.5)
Emergency hysterectomy 2 (0.3)

SAMM, severe acute maternal morbidity; CURGO, Centre

d’Urgence Gyneco-Obstetric.
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occurred until women were discharged or transferred

from CURGO (rather than up to 42 days post-partum or

termination of pregnancy). We did attempt to take

account of this by equating in the estimated number of

maternal deaths that might have been expected after dis-

charge from CURGO (Box 4). Third, we relied on esti-

mates to measure the overall impact of the MSF

intervention on reducing maternal mortality, which may

have led to under- or overestimation of this impact.

Therefore, 95% confidence intervals were introduced on

all estimates. Fourth, the main estimates are derived from

data collected in Mali (Fournier et al. 2009) and extrapo-

lated to Burundi. While this may be perceived as a limita-

tion, we feel that this approach can be justified as

described in the Methods.

Despite these limitations, our results suggest that it is

possible to rapidly and substantially reduce maternal mor-

tality in rural Africa. The fact that only one death occurred

in CURGO despite the large numbers of SAMM is particu-

larly compelling. Our findings are supported by data from

a study in Mali (Fournier et al. 2009), which evaluated the

effect of a nationwide maternity referral system aimed at

reducing maternal deaths related to obstetric complica-

tions, by improving access to and the quality of EOC in

rural Mali. The referral system relied on three main com-

ponents: (i) improving communication and transport

networks between community health facilities and district

health services; (ii) implementing alternative funding

options to eliminate financial barriers to obstetric care;

and (iii) providing training and equipment to improve the

clinical management of obstetric emergencies. Two years

after implementation of the intervention, the risk of death

among women with obstetric emergencies had halved

(odds ratio 0.48, 95% confidence interval 0.30–0.76).
The success of our experience in Burundi is likely un-

derpinned by a number of factors. First, although it is

widely accepted that EOC is essential for substantially

reducing maternal mortality (Murray et al. 2001; Paxton

et al. 2005; Campbell & Graham 2006), we believe that

one of the major factors underlying the success of the

MSF intervention was the high standard of care at

CURGO. This was reflected by the very low death-to-

SAMM ratio (1:765) in comparison with much higher

death-to-SAMM ratios of 1:11 to 1:15 in other African

hospital settings (Filippi et al. 2005). High standards of

care were achieved through good infrastructure, available

equipment and drugs, sufficient staff capacity, and good

management and funding.

Second, the communication and referral transport

network allowed EmONC to be readily accessed from

peripheral and difficult-to-reach areas. Some of the key

factors that seem to have contributed to the success of

this referral system were specific protocols for the iden-

tification of obstetric complications together with health

centre staff proficiency at utilising these protocols – this

enabled cases that needed referring to be effectively

identified. An effective radio communication system

plus round-the-clock availability of ambulances and

medically equipped ambulances also contributed to the

good result.

Third, coverage of women with obstetric complica-

tions by CURGO appeared to be very high. It is gener-

ally estimated that about 15% of pregnant women will

require EOC (WHO 1994). Thus, with approximately

9900 expected deliveries a year in Kabezi, and 1385

women transferred to CURGO for obstetric complica-

tions, this figure was almost achieved. This implies

good utilisation of healthcare facilities by women with

complicated pregnancies/deliveries and effective identifi-

cation of women with possible obstetric complications

at the health centre level. Both factors are a prerequi-

site for ensuring rational referrals from health centres

that will effectively reduce maternal mortality. In

contexts where institutional deliveries are low, strategies

to increase this are essential if a maternity referral sys-

tem is to have the optimum impact on maternal out-

comes (Fournier et al. 2009). This requires a good

understanding of the causes of the first delay in seeking

care.

One of the major challenges facing Burundi is the lack

of a vital registration system that captures, in a sustained

and robust manner, population-level data on maternal

mortality and trends. This is a major shortcoming that

was not considered during the conception stages of the

MDG targets, that is, how does one measure progress

towards achieving set targets? This situation needs to be

addressed, and possible ways forwards might include

introducing village register systems for recording mater-

nal mortality (Graham et al. 2008; Zachariah et al.

2011).

Overall, the cost of the MSF intervention was approxi-

mately two million Euros. Extrapolated to the total pop-

ulation of Kabezi, this amounts to about Euros 3.2/

inhabitant/year. Although this is a crude and simplistic

estimate, and does not necessarily reflect the specific costs

that a Government might need to consider, we present it

to give some indication to donors and policy makers of

the potential costs and the cost-benefit of this strategy at

the population level. A better appreciation of the cost of

the intervention would require a formal cost-effectiveness

study, which was beyond the scope of this retrospective

cohort analysis.

© 2012 Blackwell Publishing Ltd 7

Tropical Medicine and International Health volume 00 no 00

K. Tayler-Smith et al. Reducing maternal mortality in Burundi



Box 5: Key factors for improving availability and

access to quality emergency obstetric care in countries

like Burundi (Kongnyuy et al. 2009)

i. Health policies that are supportive of maternal
health – free maternal health services, free emer-
gency transport and a service package that includes
the key components of maternal and newborn
health services.

ii. Infrastructure – improvements to upgrade facilities
so that they can provide EOC, for example, refur-
bishment of buildings, upgrading of operating the-
atres, labour and delivery rooms, laboratories,
provision of clean water, reliable electricity supply
and adequate waste disposal.

iii. Adequate availability of drugs, supplies and equip-
ment – vacuum extractors, resuscitation equip-
ment, basic medical instruments, etc., together
with management systems to ensure the mainte-
nance and un-ruptured supply of such items.

iv. Referral system – including emergency transport
and communication for linking health centres with
facilities providing EOC on a 24-h basis.

v. Human resources – building and strengthening
HR planning and management capacity at the
level of central government and within a facility,
improving supervision, practical skill training and
developing staff retention initiatives.

vi. Health Information Systems – for monitoring and
evaluation of EOC

vii. Improving healthcare-seeking behaviour –
implementing strategies and initiatives to raise
awareness of the danger signs in pregnancy and
the importance of seeking urgent medical care
when complications present.

HR, human resources; EOC, Emergency Obstetric Care

Finally, although the model of care proposed in this

study is fully funded and supported by an NGO, and

may thus be subject to questions around replication and

sustainability, we do not feel that this should be a

major point of discussion. The main message is that if

countries like Burundi want to reduce maternal mortal-

ity, they need to make maternal health a priority and

invest in strategies that ensure that women have timely

access to quality EOC. The assumption that improving

access to EOC is too costly implies that other equally

effective but cheaper solutions exist; but in reality, this

is not the case (Maine & Rosenfield 1999). There are

no shortcuts around this; it does not matter whether the

required funds come from NGOs, Governments or

donors – the decisive factor is that investment into such

interventions is needed, in a sustained manner. Mali has

demonstrated that a national maternity referral system,

aimed at improving access to and the quality of EOC,

can be implemented on a large scale without major

external funding (Fournier et al. 2009), and one of the

key elements underpinning the success of this pro-

gramme has clearly been the sustained political support

it has received. Other specific elements that would seem

key for ensuring access to good quality EOC are good

infrastructure, available equipment and drugs, and suffi-

cient staff capacity (Box 5) (Kongnyuy et al. 2009). We

recognise that the model of care we have proposed may

not be entirely replicable, but when investment and

resources are limited, these are the essential ingredients

that need to be prioritised.

In conclusion, our findings indicate that provision of

and access to quality emergency obstetric care through a

transport system can substantially and rapidly reduce dis-

trict-level maternal mortality and may be a way to

achieve MDG 5 in Africa.
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