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risk factors into account.

significantly associated with increased odds of stillbirth.

Background: Malawi implemented a Results Based Financing (RBF) model for Maternal and Newborn Health,
"RBFAMNH" at public hospitals in four Districts, with the aim of improving health outcomes. We used this context to
seek evidence for the impact of this intervention on rates of antepartum and intrapartum stillbirth, taking women'’s

Methods: We used maternity unit delivery registers at hospitals in four districts of Malawi to obtain information
about stillbirths. We purposively selected two districts hosting the RBF4AMNH intervention and two non-intervention
districts for comparison. Data were extracted from the maternity registers and used to develop logistic regression
models for variables associated with fresh and macerated stillbirth.

Results: We identified 67 stillbirths among 2772 deliveries representing 24.1 per 1000 live births of which 52% (n =
35) were fresh (intrapartum) stillbirths and 48% (n = 32) were macerated (antepartum) losses. Adjusted odds ratios
(aOR) for fresh and macerated stillbirth at RBF versus non-RBF sites were 2.67 (95%Cl 1.24 to 5.57, P=0.01) and 7.27
(95%Cl 2.74 to 19.25 P < 0.001) respectively. Among the risk factors examined, gestational age at delivery was

Conclusion: The study did not identify a positive impact of this RBF model on the risk of fresh or macerated
stillbirth. Within the scientific limitations of this non-randomised study using routinely collected health service data,
the findings point to a need for rigorously designed and tested interventions to strengthen service delivery with a
focus on the elements needed to ensure quality of intrapartum care, in order to reduce the burden of stillbirths.

Background

The 2015 global estimate for stillbirths was 18.4 per
1000 live births, a 25.5% reduction from 24.7 in 2000
[1]. Expressed as absolute numbers this corresponded in
2015 to 2.6 million losses, representing a 19% decline
since 2000. However, the smallest reduction was docu-
mented in sub-Saharan Africa [1]. Until recently, deaths
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of fetuses before and during labour have remained rela-
tively invisible to policymakers, development partners
and funding agencies, despite the commonalities be-
tween risk factors for stillbirth and those for neonatal
mortality [2]. A global target for stillbirth has been set at
12 per 1000 live births by 2030 against the current 18.4
per 1000 live births [3]. Across all settings, poor quality
health care is an important risk factor for stillbirth. Both
lack of access to antenatal care and suboptimal quality
of intrapartum obstetric care have been highlighted as
increasing the risk of stillbirth [4].
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While improved access to and quality of antenatal care
may prevent instances of antepartum fetal loss through
detection of conditions such as pre-eclampsia, improved
obstetric care during labour and delivery has a major
role to play in prevention of intrapartum (fresh) stillbirth
[5]. Just under half of all stillbirths in low and middle in-
come countries occur during labour and delivery [6]. By
contrast, in high income countries these deaths largely
occur before labour and the intrapartum fetal death of
an apparently healthy fetus has become rare, suggesting
that with optimal obstetric care, most of these stillbirths
are preventable [4, 6]. In Malawi, the overall stillbirth
rate is estimated at 24 per 1000 births [3, 7].

As a programmatic response, the Government of
Malawi through the Ministry of Health Reproductive
Health Directorate (RHD) adopted an initiative in 2013
entitled “Results-Based Financing for Maternal and New-
born Health” (RBFAMNH) in four Districts, Dedza,
Ntcheu, Mchinji and Balaka. The aim of the initiative
was to improve the quality of maternal and newborn
care services while maintaining high rates of service
utilization in both public and selected private not-for-
profit facilities [8]. The initiative included both supply
and demand-side incentives with a supply-side interven-
tion (Performance Based Financing, PBF) that comprised
financial rewards to health facilities attaining pre-defined
indicators of clinical and organizational performance in
labour, delivery, and newborn care [9]. The financial al-
location was to be utilised depending on the hospital’s
needs for investment in promoting quality maternal and
newborn health care. A demand-side component was to
facilitate access and was provided through cash transfers
to pregnant women.

The programme had a strong focus on increased qual-
ity of maternal and neonatal health care, staff motiv-
ation, providing monetary support to pregnant women
to reduce access gaps and extending community aware-
ness of institutional deliveries. Stillbirth rate reduction
was not specified as a performance indicator. The goal
of RBF was to enable more women, particularly from
poor rural areas, to deliver in health facilities, and for
those facilities to offer better quality maternal and neo-
natal care services [10]. Typically, in Malawi a woman
stays in hospital for a maximum of 24 h after normal de-
livery owing to space constraints while in RBF hospitals
a stay of 48 h post-delivery was mandated [11]. Besides
performance contracts, the RBFAMNH initiative also in-
cluded an initial input component to address basic infra-
structural needs and addressing of minor building
repairs [10]. Separate sets of performance incentives
were set up for the District Health Management Teams
(DHMT) in each of the four districts.

Apart from receiving incentives, health workers under-
went training and received mentorship in the provision
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of care to women and newborns. The intervention’s im-
pact on maternal and newborn health service utilization
and quality of care has been reported [12]. Here, we
undertook a comparison of intervention and non-
intervention sites to assess the impact on stillbirth.

Methods

This was a quantitative cross-sectional study which used
routinely collected hospital data in the referral hospitals
serving the districts of Ntcheu, Dedza, Salima (Central
region) and Thyolo (Southern region). These district
hospitals provide a secondary level of care and serve as
the referral hospitals for all the primary health centres in
their respective districts. The RBF districts were purpos-
ively selected because of ready access to hospital records.
The non-RBF comparison districts were randomly se-
lected by applying a random number table to a list of
Malawi districts. The primary outcome for analysis was
stillbirth, defined as an infant born with no signs of life
at or after 28 weeks gestation [13].

A power calculation to determine the sufficiency of
the number of register records was performed using
Open Epi version 3 resulting in a sample of 2800 with a
power of 90%, at a statistical significance level of 5%.
This was based on anticipated stillbirth rates of 15 per
1000 live births in the combined population of the inter-
vention hospitals and 34 per 1000 in the combined
population in the non-intervention hospitals. These as-
sumptions were based on initial scrutiny of District
Health Management Information System (DHIS-2)
returns.

Data were extracted from the registers which are used
in maternity units to prepare routine monthly reports.
Data collected included maternal age, gravidity (number
of pregnancies), and gestational age in weeks, pre-
eclampsia, low birth weight and stillbirths. We used as-
sessment of gestational age and birth weight recorded in
the registers following the routine practice of health fa-
cilities. In Malawi, most women do not undergo sonog-
raphy to confirm gestational age. In these hospitals,
weighing of the newborns is done by the midwives using
routinely available hospital weighing scales. A prepared
data extraction tool in the form of a register was used.
Data were entered into Microsoft Excel and checked for
accuracy, consistency, and completeness. Analysis was
undertaken using STATA version 14. For continuous
variables, means and standard deviations were consid-
ered and presented. Logistic regression models were de-
veloped to determine the odds ratio for stillbirth under
intervention and non-intervention conditions, and to as-
sess whether the statistical relationship was confounded
by other factors. The possible confounders included in
the multivariable models were; low birth weight,
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gestational age, gravidity and a diagnosis of pre-
eclampsia, based on findings in two previous local stud-
ies [6, 7].

The study was approved on a waiver of the need for
individual participant consent by the nationally man-
dated College of Medicine Research and Ethics Commit-
tee (COMREC) and administrative permission for access
was granted by the Hospital authorities.

Results

We obtained records of 2800 births, of which 28 (1%)
were discarded during data cleaning owing to incorrect
and missing values. Of these, 0.6% (n =8) observations
were dropped at RBF sites while 1.4% (n = 20) observa-
tions were dropped in the non-RBF sites. A total of 2772
delivery records were used in the final analyses. One
thousand three hundred ninety-two of the deliveries
were from RBF sites representing 50.2% while 1380 were
from non-RBF sites representing 49.8%.

Demographic characteristics of the mothers with
stillbirths

The mean maternal age was 24 years (SD: 6.66). Most of
the women (43.3%) were aged between 25 and 34 with
4.5% aged below 18 years. Just under half (47.8%, n = 32)
were in their first or second pregnancy as shown in
Table 1 below.

Factors associated with stillbirth

During the study period, 67 stillbirths were identified
out of 2772 deliveries. Fifty-two percent (n =35) were
classified as fresh (intrapartum) stillbirths while 48%
(n=32) were macerated (antepartum) stillbirths in the
maternity unit registers. Regarding gestational age of the
entire sample population, 16.7% (n = 463) were preterm
and 83.3% (n =2309) presented at term.

Table 1 Demographic characteristics of the mothers with

stillbirths

Variable Frequency Percentage

Age (years) Lessthan 18 3 4.5
18 t0 19 11 164
20 to 24 18 269
25 to 34 29 433
35+ 6 89

Number of pregnancies Tto2 32 47.8
3+ 35 522

Gestational age (Weeks) 28 to 33 12 179
34to 36 10 149
37 to 39 41 613
40 to 42 4 59

43 above 0 0
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There were 1340 live births at the RBF sites and 1365
live births at non-RBF sites representing 96.3 and 98.9%
of all births respectively (Table 2). More stillbirths were
observed in the RBF sites than non-RBF sites, 3.8 and
1.1% respectively (P < 0.001). Other bivariate associations
noted were with gestational age: of the 441 preterm
births, 22 (4.7%) were stillbirths (P < 0.001) and low birth
weight: of the 263 newborns with low birth weight, 4.7%
were stillbirths (P=0.01). Other potential associations
were non-significant.

RBF- result based finance

Multivariate analysis was undertaken separately for still-
births classified as fresh (Table 3) and macerated
(Table 4). The odds of both types of stillbirth were in-
creased at RBF relative to non-RBF sites after controlling
for variables that were significant in bivariate analyses
against RBF. These were preterm birth and low birth
weight, resulting in an adjusted odds ratio (aOR) for
fresh (intrapartum) losses of 2.67, 95%CI 1.24 to 5.57,
P =0.01. Thus, considering gestational age, and low birth
weight as possible confounders, RBF status appears to be
adverse rather than protective against fresh stillbirth
with an aOR of 2.67.

Table 2 Factors associated with stillbirth, comparison between
RBF and non-RBF sites

Variable Frequency Live (%) Stillbirth (%) P Value
RBF

Yes 52 96.3 3.7 < 0.001
No 15 989 1.1

Age group
Below 18 3 98.8 1.2 0.108
18-19 " 979 2.1
20-24 18 97.9 2.1
25-34 29 96.4 36
35+ 6 98.2 18

Gravidity 0256
Primigravida 23 979 2.1
2-5 36 97.5 25
o+ 8 96.6 34

Gestation Age <0.001
Preterm 22 953 4.7
Term 45 98.1 1.9

Preeclampsia 0.528
Yes 0 100 0.0
No 67 97.6 24

Low birth weight 0.009
Yes 13 953 4.7
No 54 97.8 2.2
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Table 3 Fresh stillbirth: adjusted odds of associations with selected variables

Variable Category’ Reference group aOR 95% Cl P Value

RBF Yes (n=25) 267 1.24-5.57 0.010
No (n=10)

Gestation age Preterm (n=8) 161 0.68-3.66 0.29
Term (n=27)

Low birth weight Yes (n=6) 163 0.66-4.20 0.26
No(n-29)

Multiple logistic regression model of RBF and other
factors associated with macerated stillbirths

The odds of macerated stillbirth were 7-fold higher
when a mother delivered at an RBF site (aOR =7.27) CI:
2.74 to 19.25, P<0.001). An association between gesta-
tional age and macerated stillbirth was significant (aOR
5.11 CI: 2.20-10.07, P <0.001). Thus, adjusting for pre-
maturity slightly increased the apparent adverse associ-
ation with delivery at an RBF site (Table 4) andas for
fresh stillbirth risk, RBF status appears adverse and not
to be a factor protective against the risk of macerated
stillbirth.

Discussion

We identified 67 stillbirths out of the 2772 births ana-
lyzed from the four hospital registers representing 24/
1000 live births, a burden of mortality that is closely
comparable to the current national estimate [3, 14]. The
stillbirth rate identified at RBF sites was 37/1000 live
births, substantially higher than at the non-RBF sites
which recorded 10/1000 live births.

Intrapartum (fresh) stillbirth is considered to be a
measure of the quality of intrapartum care or may reflect
inadequacies in antenatal care such that those develop-
ing complications are not identified in a timely manner.
In our study, stillbirth was significantly more common
in RBF sites compared to non-RBF sites: this represents
an unintended effect of the financing intervention. In a
previous report drawing on experience from Malawi that
explored intended and unintended effects of
performance-based financing, it was found that apart
from a positive impact of PBF on service delivery, unin-
tended effects may occur owing to implementation real-
ities. These include health system factors such as
inadequate human resources to cater for the increased

service load induced by the intervention [15]. The ob-
served increase in the number of stillbirths at RBF sites
could also have resulted from improved documentation
and record keeping. This was emphasised in the
RBFAMNH program implementation and of course ab-
sent at non RBF sites. As an indication that quality of
record keeping may indeed partly explain our findings, it
was more difficult to locate maternity registers at the
non-RBF sites during data collection.

The approximately equal proportions of fresh and
macerated stillbirth observed here is consistent with
other reports from southern Africa where half or more
of the losses were intrapartum [16]. In Gambia, similar
findings were attributed to the non-use of the parto-
graph and obstetric complications during intrapartum
period [17]. In an evaluation of RBFAMNH impact in
Malawi, there was no effect observed on the clinical per-
formance of labor monitoring and partograph documen-
tation with around half of women monitored with
complete partographs [8]. This observation is consistent
with our findings and may serve to discount the possibil-
ity that the apparent adverse effect of the intervention
could be entirely a result of improved record keeping.

Previous systematic reviews have found that the most
common factors associated with stillbirth in low re-
source countries were the lack of adequate antenatal
care, lack of a skilled attendant at delivery, low socio-
economic status, poor nutrition, previous stillbirths and
advanced maternal age [18-20]. In the RBFAMNH
evaluation study, utilization rates for other maternal care
services, specifically timely first antenatal care and at
least 4 antenatal care visits, was found to stagnate at very
low levels [8]. In Nigeria, over half (57.0%) of the
mothers with stillbirths had no antenatal care [21].
Although evidence supporting a direct and linear

Table 4 Macerated stillbirth: adjusted odds of associations with selected variables

Variable Category’ Reference group aOR 95% Cl P Value

RBF Yes (n=27) 7.27 2.74-19.25 <0.001
No(n =5)

Gestation age Preterm (n=14) 5.11 2.20-10.07 <0.001
Term(n=18)

Low birth weight Yes (n=7) 1.58 0.65-3.99 0312

No (=25)
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relationship between antenatal care and stillbirth is
lacking, some of the apparent adverse effect of
RBFAMNH could also be attributed to low antenatal
care utilization as reported in the RBFAMNH final re-
sults, even noting the higher overall uptake of ante-
natal care in Malawi than some other regional
countries [8]. Antenatal care can potentially serve as
a platform to deliver interventions to improve the
quality maternal care and early detection of risk fac-
tors that may lead to stillbirths [22]. Several factors
beyond those explored in this study could also have
contributed to the increase in the number of stillbirths in
the RBF4AMNH facilities. These factors include increase in
service utilization due to incentives given leading to
pressure of work, hence affecting quality of care given to
the mother during labour and delivery [8].

In this study, a majority of the stillbirths were re-
corded in the mothers aged between 25 to 34 years with
the least being recorded in adolescents below the age of
18. Although age did not show any statistical signifi-
cance and trends, other subgroups have potentially pro-
grammatic significance. For example, a study conducted
in Ghana reported that the lifetime risk of stillbirth was
40% higher among adolescents as compared to older
mothers [23]. Similarly, a multicountry study conducted
to describe the pregnancy outcomes among adolescent
mothers reported that a high risk of stillbirth was found
among all adolescent age groups, but the risk was signifi-
cant only among adolescent mothers aged 16-17 years
[24]. However, the finding of no association of stillbirths
with age observed in this study is likely to reflect the
small numbers in this group and should not detract
from messages that adolescent reproductive health
should remain a priority for both national governments
and the global health community.

Preterm birth was significantly associated with stillbirth
(33%) and this was observed at both RBF and non-RBF
sites. A referral hospital-based study in Malawi also identi-
fied preterm birth as a factor associated with stillbirth, and
recorded 67% of stillbirths who were preterm (Chilinda
GK. Aetiology of stillbirths and adverse newborn out-
comes at Queen Elizabeth Central Hospital, Blantyre,
Malawi. [Dissertation] Zomba: University of Malawi; 2017
[Unpublished]). The variations in the reported percentages
could be due to the difference in study design and the
setting, but overall the link between stillbirth risk and
preterm birth is an established one [25]. Thus, increasing
attention to interventions to prevent preterm birth and
stillbirth, alongside increasing investment for the health
and wellbeing of mothers, will accelerate progress for
these maternal, fetal, and newborn outcomes.

We found no positive impact of RBF on stillbirth
despite the interventions targeting the quality care of
women both antenatally and during labour. In
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Mozambique, Pakistan, and India, a large study also
showed no impact on stillbirth of a very large community
intervention [26]. These programme experiences illustrate
how complex a challenge prevention of stillbirth is, as
components addressing population-level risk factors and
the fine detail of maternity care arrangements across the
continuum and especially at the critical time of labour and
delivery all need to converge in an effective manner. In
some settings the approach has given positive results. In
Rwanda where the “pay for performance” intervention,
similar in concept to RBF, there was an increase in
utilization and quality of maternal and child care services
[27]. In Bangladesh, a pay for performance strategy in
MNH improved the volume of services provided although
it did not address the quality of care [28]. Generally with
RBF, improvements have been observed in service
utilization but impact on quality has been harder to dem-
onstrate. A recent analysis of the Bangladesh Maternal
Health Voucher Scheme indicates a positive impact on
access to services especially for marginalized women and
on the completeness of antenatal care [29, 30]. Such
impact might be expected to feed through to a reduction in
stillbirth risk but evidence for this remains elusive to date.

Study strengths and limitations
The use of cross-sectional data only allows associations
to be established, but not causality. However, a strength
of the study was the inclusion of a comparison group.
The intervention sites and the comparison sites were at
the same level in the health system at different locations.
The study results may not represent the whole popula-
tion of Malawi because only selected district hospitals
were considered, and data collection did not include
health centres. This study used routinely collected gesta-
tion and birth weight data and we were not able to
formally confirm clinical causes of stillbirth. We used
the traditional clinical classification of stillbirth as ‘fresh’
or ‘macerated’ in order to enable generalizability to the
routine service setting where these terms are in use: this
is known to be imprecise and there may well have been
miss-classification between these categories. However,
the main findings would not have been affected by some
misclassification.

Conclusion and recommendations

We were not able to show positive effects of RBFAMNH
on stillbirth risk. These findings highlight the need to
re-focus interventions onto quality of care and close
gaps in program implementation of RBF that might be
preventing attainment of potential gains with regard to
stillbirth prevention, notably intrapartum care arrange-
ments. We consider that fresh stillbirth is a useful
marker for intrapartum care hence an intervention
should focus on it as a key indicator. Large scale
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programmatic investment should be underpinned by
rigorous implementation research.

Notwithstanding the limitations of clinical classifica-
tion without formal perinatal audit, recording of fresh
stillbirth and macerated stillbirth in the Health Manage-
ment Information System (DHIS-2) would enable rou-
tine capture of data from the districts for monitoring,
planning and implementation of programs targeting care
before and during delivery.
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