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ABSTRACT
Background: Improving maternal health is a major development goal, with ambitious targets
set for high-mortality countries like Bangladesh. Following a steep decline in the maternal
mortality ratio over the past decade in Bangladesh, progress has plateaued at 196/100,000
live births. A voucher scheme was initiated in 2007 to reduce financial, geographical and
institutional barriers to access for the poorest.
Objective: The current paper reports the effect of vouchers on the use of continuum of
maternal care.
Methods: Cross-sectional surveys were carried out in the Chattogram and Sylhet divisions of
Bangladesh in 2017 among 2400 women with children aged 0–23 months. Using Cluster
analysis utilisation groups for antenatal care, facility delivery and postnatal care were formed.
Clusters were regressed on voucher receipt to identify the underlying relationship between
voucher receipt and utilisation of care while controlling for possible confounders.
Results: Four clusters with varying levels of utilisation were identified. A significantly higher
proportion of voucher-recipients belonged to the high-utilisation cluster compared to non-
voucher recipients (43.5% vs. 15.4%). For the poor voucher recipients, the probability of
belonging to the high-utilisation cluster was higher compared to poor non-voucher recipients
(33.3% vs. 6.8%) and the probability of being in the low-utilisation cluster was lower than
poor non-voucher recipients (13.3% vs. 55.4%).
Conclusion: The voucher programme enhanced uptake of the complete continuum of
maternal care and the benefits extended to the most vulnerable women. However, a lack
of continued transition through the continuum of maternal care was identified. This insight
can assist in designing effective interventions to prevent intermittent or interrupted care-
seeking. Programmes that improve access to quality healthcare in pregnancy, childbirth and
the postnatal period can have wide-ranging benefits. A coherent continuum-based approach
to understanding maternal care-seeking behaviour is thus expected to have a greater impact
on maternal, newborn and child health outcomes.
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Background

Improving maternal health is one of the major global
goals, particularly for low-resource countries like
Bangladesh. The current Sustainable Development
Goals articulate an aim to reduce maternal mortality
to less than 70 per 100,000 live births by the year
2030 [1]. In Bangladesh, although there has been
a steep decline in the maternal mortality ratio during
the past decade, it has plateaued at around 196 per
100,000 live births during 2008–2016 [2]. Barriers
such as out-of-pocket expenses, inequitable access to
services and delay in care-seeking have been asso-
ciated with the risk of maternal complications [3].
Evidence from the 2014 Bangladesh Demographic
and Health Survey shows that despite the increase
in rates of facility delivery, home birth is still the

norm. Given that the health system in rural
Bangladesh is not configured to provide skilled deliv-
ery care at home, there is a continued reliance on
informal healthcare providers, such as traditional
birth attendants. Further, inadequate and poor-
quality maternal healthcare, including antenatal care
(ANC), delivery, and postnatal care (PNC), can lead
to poor maternal health outcomes [4]. ANC, skilled
birth attendants (SBA) and PNC have been shown to
reduce the risk of maternal deaths [5]. PNC, espe-
cially within the first 48 hours of delivery is critical in
detecting and managing maternal and newborn com-
plications such as sepsis and difficulties with estab-
lishing lactation. Each of these interventions is
important and should be included in a continuum
of maternal care (CoC) to ensure the health of both
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the mother and the newborn. Development partners
including the World Health Organization have been
advocating a focus on the CoC over the past decade
to improve maternal, newborn and child health [6]
and it has become a key element in programme
implementation strategies.

A range of interventions has been tested to over-
come barriers to access for maternal health services
among marginalised groups such as the poor. These
interventions have targeted both demand and supply-
side issues. Voucher schemes, a demand-side finan-
cing instrument, have been introduced in the health
sector of a number of low- and middle-income coun-
tries to increase demand for services among targeted
groups by reducing healthcare expenses for house-
holds at risk of not seeking care in the absence of the
subsidy [7]. This approach includes interventions that
channel government or donor subsidies predomi-
nantly to service users rather than to service provi-
ders [7]. The aim is to incentivise certain positive
behaviours such as in-facility childbirth or medical
check-ups during pregnancy, either through direct
cash payments, or by subsidising service providers
to allow free access.

Bangladesh introduced a voucher scheme in 2007,
popularly known as the Maternal Health Voucher
Scheme (MHVS), as a programmatic response to
reducing financial, geographical and institutional bar-
riers to accessing maternal health services. The
scheme targets poor pregnant women who are iden-
tified based on household income and land owner-
ship criterion. The benefits of the scheme span the
complete CoC including ANCs, delivery care and
PNCs [8].

A few evaluation studies of the MHVS explored
the impact of the scheme on the individual compo-
nents of the CoC in isolation but not on the con-
tinuum as a whole [7,9–12]. Further, all the studies
were based on evaluation in the initial years of imple-
mentation and were not able to capture longer-term
impacts [13]. To date, global literature on voucher
schemes has mostly focused on either one compo-
nent of the CoC [14,15] or has examined the flow of
women from one stage of the continuum to another,
for example, from ANC to delivery [14,16–18].
A limitation is that this does not allow the evaluation
of voucher provision on the receipt of all CoC com-
ponents, nor does it allow the identification of drop-
outs from the scheme [19]. Also, the potential
underlying correlations between the utilisation of
different components of CoC cannot be examined
[20]. Successful programme implementation to
improve the CoC relies on a better understanding
of where the gaps are in the care-seeking pathway
and what factors may contribute to those gaps.
Therefore, the effect of vouchers (i.e. MHVS) on
ensuring the entirety of the CoC for voucher

recipients was analysed. A novel methodological
approach has been used to examine care utilisation
across the entire pregnancy and post-pregnancy
timeframe and identify distinct subgroups for care
utilisation. Although the term “continuum of care”
originally refers to the continuity of care throughout
the lifecycle – adolescence, pregnancy, childbirth,
post-delivery period, and childhood [6], the current
study focuses just on the continuum of care through
pregnancy, childbirth and postnatal period. The aim
was to link predictor variables, such as voucher
receipt, to the utilisation of the CoC to assess the
effect of the scheme across the pregnancy, delivery
and postnatal period.

Methods

The Maternal Health Voucher Scheme (MHVS) of the
Government of Bangladesh was initiated in 21 sub-
districts in 2007, and currently operates in 53 of the
country’s 556 sub-districts. A targeted voucher
scheme meant for poor pregnant women (having
a maximum household monthly income of
Bangladeshi Taka 2500 (approximately US Dollar
30/month)) the MHVS covers three ANCs, delivery
at a health facility, one PNC, management of mater-
nal complications including caesarean delivery where
required, free medicines, cash allowances for trans-
portation, and a cash incentive to deliver at a health
facility. Provider facilities and staff also receive
a payment for each service provided to the scheme
participants [10,21]. The voucher can be used in both
public hospitals and designated private facilities.
Details of the benefit package are provided in
Table 1.

Study design and study site

A cross-sectional study was carried out during
October 2016 till June 2017 to observe the difference
in service utilisation between voucher and non-
voucher participants in terms of utilisation of the
CoC. The study was conducted in two of the low-
performing (in terms of maternal health outcome)
divisions of Bangladesh – Chattogram and Sylhet. In
Chattogram, two sub-districts, Ramu and Teknaf,
were randomly selected from the total 11 voucher
areas. In Sylhet, two sub-districts, Srimongal and
Salla, were randomly chosen from the five voucher
areas.

In both areas, public and private healthcare facil-
ities are available to provide institutional delivery. In
addition, SBAs as well as traditional birth attendants
conduct home deliveries. The percentage of women
delivering at home is very high in both areas (76.6%
in Sylhet, 64.4% in Chattogram) compared to the
national rate of 62.2% [3].
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Sample size and respondents

From each of the four sites in Chattogram and Sylhet,
600 women with children aged 0–23 months were
selected. In the two voucher areas of Chattogram,
1446 eligible women were identified and 1200 were
randomly selected for interview. In the two voucher
areas of Sylhet, 1502 women were eligible and 1200
were randomly selected for interview. Finally, from
all four sites, a total of 2400 women with children
aged 0–23 months were interviewed.

Data collection

A team of 20 female interviewers with 12 years of
education collected data. A four-day training was
provided by the statistician to the data collection
team and the questionnaire was pre-tested before
data collection. Two field supervisors and one statis-
tician supervised the data collection process.
Responses were recorded directly on tablets using
Open Data Kit software. Features were built into the
software to reduce the likelihood of errors in data
entry. To detect any anomalies, the quality control
team (consisting of one quality control officer and
three re-interviewers) re-visited 5% of the house-
holds, chosen randomly, within 2 days of data collec-
tion. The supervisors, data collectors and the quality
control team met at regular intervals to resolve incon-
sistencies in the data. All completed questionnaires
were checked for completeness and inconsistencies.
Subsequently, the statistician used computer-based
data editing procedures to confirm the quality of
the data.

Data analysis

Cluster analysis
Cluster analysis was used to allow the formation of
meaningful groupings of care utilisation across the
CoC using indicators for ANC, delivery and PNC.
Indicator variables were created for ANC. These were
whether a woman had the recommended number of

ANC visits (3 or more visits) and whether a woman
had some ANC care but too few visits (1–2 visits).
Delivery included whether the woman had an SBA
present and whether the birth took place in a facility.
For PNC the variable was whether the mother
received a check within 2 days of delivery. All the
variables were binary, taking the values ‘1ʹ if the
woman received the care and ‘0ʹ if not. A measure
of dissimilarity was then created where women with
similar levels of care utilisation had smaller dissim-
ilarity and women with different care utilisation had
higher dissimilarity. The cluster analysis was per-
formed using the cluster function in Stata 13.0 for
Windows using Ward’s linkage.

A person-centred approach was followed to identify
patterns of care for individual women within the
dataset and to form meaningful care utilisation clus-
ters that were linked to respondents’ characteristics.
The person-centered approaches treat the individual
as the unit of analysis, seeking to form groupings of
persons with similar characteristics, rather than simi-
lar profiles of variables [22]. Once clusters within the
data were identified, these were then used as response
variables within a multinomial logistic regression to
allow identification of the key factors predicting clus-
ter membership. The clusters were regressed on
receipt of the voucher to identify any underlying
relationship between voucher receipt and care utilisa-
tion after controlling for distance to health facilities,
parity, mother’s educational attainment and mother’s
age. Predicted probabilities of cluster membership by
voucher receipt status were generated to aid
interpretation.

Definition of variables

Socioeconomic status
In the absence of household income data, household
‘socioeconomic status’was defined using an asset index.
Asset information of all study participants was collected
which was then used to calculate the asset index. Based
on the asset index, each household was classified into

Table 1. Benefit package of MHVS.

Description of Services
Reimbursement to
provider (BDT) Incentive to beneficiaries

Registration of an eligible woman 20
ANC: Two blood and 2 urine tests (35x4) = 140 Free service
Three ANC check-ups (at facility) (50x3) = 150 Free service+ transportation (BDT 300 for 3 visits)
One PNC check-up (at facility) 50 Free service+ transportation (BDT 100)
Normal delivery 300 BDT 2000 (at facility)/BDT 500 (home with CSBA) +

transportation (BDT 100)
Medicines 100 Free medicine
Forceps delivery, manual removal of placenta, dilation
and curettage, or vacuum extraction

1000 Free service + emergency transportation to referral
facility, if needed (ceiling BDT 500)

Medicines for management of eclampsia 1000
C-section and medicine 6000 BDT 2000 (qualified provider).

Except for medicines and registration incentives, 50% of provider reimbursement goes to a ‘seed fund’ used to improve the quality of
care at the facility. The remaining 50% is distributed among people directly involved in providing services. This does not apply to
private facilities where providers receive full reimbursement.
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quintiles where the first quintile consists of the poorest
20% of households and the fifth quintile consists of the
wealthiest 20% of households [23]. For the sake of
analysis, women who belonged to the bottom two
asset quintiles were considered as poor, i.e. the target
population for the voucher scheme.

A Skilled Birth Attendant (SBA) is an ‘accredited
health professional – such as a midwife, doctor or
nurse – who has been educated and trained to profi-
ciency in the skills needed to manage normal
(uncomplicated) pregnancies, childbirth and the
immediate postnatal period, and in the identification,
management and referral of complications in women
and newborns’ [24]. In rural Bangladesh, SBAs con-
duct deliveries both at home and at health facilities.

Results

Factors that significantly influenced the probability of
belonging to a particular utilisation cluster included:
voucher receipt, socioeconomic status, age and education
of mothers, distance of household to the health facility
and birth order. A higher proportion of voucher-

recipient mothers belonged to the high-utilisation cluster
(43.5%) compared to those without vouchers (15.4%),
whereas a significantly lower proportion of voucher-
recipient women belonged to the low-utilisation cluster
compared to non-voucher recipients (9.8% vs. 41.9%).
A comparatively higher proportion of mothers in the
highest socioeconomic group belonged to the high-
utilisation cluster (41.8%) and a comparatively higher
proportion of mothers from the lowest socioeconomic
group (53.7%) belonged to the low-utilisation cluster. In
the high-utilisation cluster, the proportion of younger
mothers was higher, and in the low-utilisation cluster,
mothers aged 35 or more occupied the major share
(45.9%). The proportion of mothers with higher educa-
tional attainment was higher in the high-utilisation clus-
ter (80.0%) by contrast with mothers with lower
educational attainment representing a higher proportion
in the low-utilisation cluster (48.4%). Similarly, mothers
residing closer to the health facility were proportionately
over-represented in the high-utilisation cluster (20.5%)
and mothers living far from health facilities were over-
represented in the low-utilisation cluster (36.3%)
(Table 2).

Table 2. ANC, delivery, and PNC use among the different utilisation clusters, 2017.

Variables Category

Cluster 1 (High
utilisation 22.9%)

% (n)

Cluster 2 (High
utilisation, except ANC

6.1%)
% (n)

Cluster 3 (Sufficient
ANC, else low 37.3%)

% (n)

Cluster 4 (Overall
low utilisation

33.3%)
% (n)

Voucher receipt (n = 2400)
***

Yes 43.5 (199) 5.0 (23) 41.7 (191) 9.8 (44)
No 15.4 (299) 6.5 (127) 36.2 (703) 41.9 (814)

ANC (n = 2400)** 3 or more 37.9 (510) 0.00 (0) 62.1 (835) 0.00 (0)
1–2 0.0 (0) 18.9 (113) 0.0 (0) 81.0 (484)
None 0.0 (0) 9.6 (44) 1.1 (5) 89.1(408)

Skilled birth attendant(n =
2400)**

Yes 49.9(519) 13.3 (139) 27.1(282) 9.6 (99)
No 0.0 (0) 0.0 (0) 46.6 (634) 53.4 (726)

Facility birth(n = 2400)** Yes 74.1 (519) 19.8 (139) 4.9 (34) 1.1 (8)
No 0.0 (0) 0.0 (0) 52.3 (889) 47.6 (810)

Had a postnatal check
within 2 weeks (n =
2400)**

Yes 58.1 (531) 15.5 (142) 21.0 (192) 5.3 (49)
No 0.0 (0) 0.0 (0) 48.5 (720) 51.5 (765)

Socioeconomic status (n =
2400)***

Highest quintile (better-off) 41.8 (221) 9.6(51) 35.9 (190) 12.5 (66)
4th Quintile 27.7 (96) 6.5 (23) 38.3 (132) 27.3 (94)
3rd quintile 16.7 (97) 5.8(34) 39.0(227) 38.3(233)
2nd quintile 17.8(85) 3.7(19) 41.0(159) 37.3(251)

lowest quintile (poorest) 8.3(39) 4.1(19) 33.8(159) 53.6(251)
Age group of mothers (n =
2400)***

Under 20 22.1(50) 4.9(11) 40.3(90) 32.6 (73)
20–24 27.8 (213) 6.3 (49) 38.0(292) 27.8 (213)
25–29 22.4 (160) 5.4 (38) 37.6(268) 34.5(246)
30–34 21.4(103) 6.7(32) 35.8(172) 35.8(172)

35 and more 9.0 (20) 8.2 (18) 36.8 (80) 45.8 (99)
Education of mothers***
(n = 2400)

Illiterate 11.6 (75) 3.7 (24) 36.1 (233) 48.4 (312)
Primary 167 (16.9) 7.1 (70) 39.5 (391) 36.4 (360)

Secondary 36.6 (251) 6.9 (47) 37.8 (259) 18.5 (127)
Higher secondary 62.1(52) 5.4 (5) 29.7 (25) 2.7 (2)

Graduate 80.0 (19) 6.6 (1) 6.6 (1) 6.6 (1)
Distance to health facility
(n = 2400)***

Municipality (city center) 20.4 (23) 8.4 (9) 26.5 (29) 44.5 (49)
Non-municipality but
within 5km of health

facility

35.9 (157) 5.5 (24) 37.5 (164) 20.9 (91)

Non-municipality and
beyond 5km of health

facility

19.1 (355) 6.1 (114) 38.4 (712) 36.2 (672)

Birth order of current birth
(n = 2400)***

1 31.8 (232) 6.5 (48) 39.5 (288) 22.0 (161)
2 25.0 (175) 5.9 (41) 35.2 (245) 33.9 (236)
3 20.3 (93) 8.2 (37) 40.1 (184) 31.4 (143)
4 12.4 (32) 4.8 (12) 38.2 (99) 44.6 (116)
≥5 6.3 (16) 3.4 (9) 34.1 (86) 56.3 (143)

***significant at 5% level. **significant at 10% level.
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Levels of service utilisation

Figure 1 presents the different clusters of pregnant
women based on their level of service utilisation
where each of the bars within a cluster represent the
proportion of women using a particular service (e.g.
1–2 ANCs, 3 or more ANCs, SBA at delivery, facility
delivery and PNC within 2 days of delivery).

Women with high utilisation of all services were
categorised as ‘High utilisation’ cluster (Cluster 1).
Women in this cluster exhibit universal and complete
service utilisation, with 100% of women having at
least 3 ANC visits, giving birth in a facility assisted
by an SBA and having PNC within 2 days of delivery.
This cluster accounts for 22.9% of the sample.

Cluster 2 is titled ‘High utilisation, except ANC’.
The major difference between this cluster and cluster
1 is that while a large proportion of women within
this cluster make use of ANC visits (78.4%), they will
only have a maximum of 2 ANC visits. The remain-
ing women in this cluster receive no ANC at all, since
they have no score recorded for either 3 or more, nor
1–2 ANC visits. These women account for 12% of the
cluster. For the remainder of the continuum covering
delivery and PNC services, care utilisation is high
however, with 100% having an SBA present, 100%
giving birth in a facility and 100% receiving PNC
checks within 2 days of delivery. This cluster com-
prises 6.1% of women in the sample.

Cluster 3 is characterised by high care utilisation
in the initial stage of the CoC (ANC visits), followed
by some drop off and is hence titled ‘Sufficient ANC,

else low’. 99.5% of women within this cluster received
3 or more ANC visits. However, only 33.8% of
women within this cluster reported having an SBA
present and only 4.3% reported giving birth in
a facility (implying that even with SBA attendance
the vast majority of births take place in the home).
18.4% of women within this cluster received PNC
within 2 days of delivery. This cluster accounts for
37.3% of the total number of women in the sample.

The remaining cluster (cluster 4) constitutes women
with overall low levels of care utilisation, and hence is
titled ‘Overall low utilisation’. Whilst 56.5% of women
in the cluster received some form of ANC, this
amounts to a maximum of 2 ANC visits, with no
woman receiving the recommended number of ANC
checks (43.5% of women receive no ANC care whatso-
ever). Care utilisation for other stages of the CoC tails
off rapidly, with 16.4% of women having an SBA at
birth, 1.8% of women giving birth within a facility and
6% of women reporting a PNC within 2 days of deliv-
ery. This cluster contains 33.3% of the sample.

Effect of voucher receipt on the probability of
belonging to certain utilisation groups

Regression analysis was carried out to look into the
effect of vouchers on membership in certain utilisa-
tion clusters. The results show a significant effect of
voucher receipt on cluster membership, which was
robust to the introduction of control variables.
Predicted probabilities of cluster membership by

Figure 1. Cluster profile for 4 clusters solution by care utilisation pattern.
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voucher receipt status was plotted after controlling
for other variables (Figure 2).

For non-voucher recipients, the predicted prob-
ability of being within cluster 1 (high utilisation)
was 15.4%. The probability of membership of cluster
2 (high utilisation, except ANC) was lower (6.5%),
while the probability of belonging to cluster 3 (suffi-
cient ANC, else low) was higher at 36.1 and
a similarly high predicted probability (41.8%) of
belonging to cluster 4 (overall low utilisation)
(Figure 2).

The predicted probabilities of cluster membership
for voucher recipients showed that nearly half
(43.4%) of voucher recipients were predicted to be
members of cluster 1 (high utilisation). Cluster 3
(sufficient ANC, else low) also showed a higher pro-
portion of voucher recipients compared to nonreci-
pients by 5.5% points. On the contrary, the predicted
probability of voucher recipients belonging to cluster
4 (overall low utilisation) was significantly lower
(9.8%) compared to voucher non-recipients (41.9%)
(Figure 2). The predicted probabilities of belonging to
cluster 2 (high utilisation except ANC) are also lower
among voucher recipients (5%) compared to voucher
non-recipients (6.5%).

Effect of voucher receipt on the probability of
belonging to certain utilisation groups for the
poor pregnant women

The predicted probability analysis was re-run focus-
ing only on women belonging to the bottom two asset

quintiles, i.e. the poor pregnant women. Findings
show that the predicted probability of non-voucher
poor women belonging to the highest utilisation clus-
ter was only 6.8% and the probability for the voucher
recipients was higher at 33.3%. On the other hand,
the probability of non-voucher poor women being in
the lowest utilisation cluster was high at 55.4%,
whereas the probability was only 13.3% for the poor
women receiving vouchers (Figure 3).

Discussion

Four different clusters of women were identified
based on utilisation of all components of the CoC.
Continuity in service utilisation sequentially
decreased from one cluster to the next. 22.9% of the
women belonged to the highest utilisation cluster
who maintained the CoC and one-third of the
women (33.3%) belonged to the lowest utilisation
cluster with intermittent or discontinued use of ser-
vices. Voucher (i.e. MHVS) receipt was found to
enhance utilisation of the complete CoC and to sig-
nificantly reduce the probability of being in a low-
utilisation cluster. The effect of voucher receipt
becomes more striking for poor pregnant women
whose outcomes are of particular interest in the con-
text of the current voucher scheme in Bangladesh.
For them, the probability of voucher recipients
belonging to the highest utilisation cluster was sub-
stantially higher relative to that of the non-voucher
recipients (33.3% vs. 6.8%). By contrast, the probabil-
ity of voucher-recipient poor women being in the

Figure 2. Predicted probabilities of cluster membership within all women.
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low-utilisation cluster was much lower than the non-
voucher poor women (13.3% vs. 55.4%). This, in
turn, points to the financial barrier that women face
in accessing maternal care which has been demon-
strated in several earlier studies [13,25]. This is a key
insight from our analysis, showing that the financial
barrier is indeed key to non-utilisation and that
demand-side financing schemes like vouchers can
help pregnant women cross this significant barrier
and attain access to the CoC. The favourable impact
of vouchers on utilisation of each component of
maternal care has been demonstrated in earlier stu-
dies carried out in Uganda, Kenya and Pakistan
[14,26,27]. A systematic review of studies carried
out in low- and middle-income countries confirmed
the scope for voucher schemes to increase access to
maternal care [28]. Studies carried out during the
initial phase of the MHVS in Bangladesh found posi-
tive impacts on the utilisation of ANC, SBA at deliv-
ery, and PNC [21]. The current study enriched the
global findings with its ability to explore the holistic
effect of vouchers on the CoC. The analysis identified
dropouts in the continuum who are essentially those
forming clusters 3 and 4. Identifying the lack of
linkage between the different components of care
can assist countries struggling with low maternal
health outcomes to design effective interventions
that ensure continuity of maternal care replacing
intermittent or partial care-seeking behaviour.

It was found that, alongside persistent gaps in
coverage of individual components (with many
women not receiving currently mandated levels of

service for antenatal and delivery care) there is
a substantial group of women with partial use of
services across the CoC. Around 40% of women
tends to use some ANC (1–2 ANC visits), but refrain
from having facility delivery or delivery with an SBA
and PNC. This is reflective of the current maternal
care-seeking behaviour in rural Bangladesh where
home delivery by traditional birth attendants with
little or no formal training still remain the first pre-
ference [29]. The latest Bangladesh Demographic and
Health Survey showed that 37% of the deliveries are
assisted by untrained birth attendants [3]. This find-
ing has useful implications for clinicians in terms of
ensuring the provision of complete care for their
clients. Interventions are needed that prompt clini-
cians to engage with women, families, and commu-
nities to discuss options for pregnancy and delivery
care and emphasise the importance of all elements of
care. Future research needs to be directed towards
understanding the health-seeking behavior of service
recipients in terms of their preference for the differ-
ent services and the reasons behind these preferences.
An integrated supply and demand-side approach has
the potential to minimise the uncertainties and reser-
vations around taking up institutional care arising
from fear of medical intervention, an increasingly
important barrier that has been reported in earlier
studies carried out in rural Bangladesh and other
countries with similar cultural context [21,30].
Further, it was found that even with vouchers,
43.5% women avail all components of care which
warrants the need to explore the gaps in voucher

Figure 3. Predicted probabilities of cluster membership for bottom 2 asset quintiles.
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implementation and uptake and thereby design inter-
ventions to ensure universal coverage of CoC.

Programmatic investments in Bangladesh have
been historically directed towards financing indivi-
dual service components such as SBA at delivery,
child vaccination, and family planning. In recent
years it has been realised that access to quality health
services in pregnancy, childbirth and the postnatal
period may yield multiple returns on investment by
reducing maternal and neonatal deaths as well as
improving child development outcomes [31,32].
Thus, maximum utilisation of all the components of
maternal care can be anticipated to expedite progress
towards attaining the Sustainable Development Goals
for Bangladesh [33]. An emphasis on the CoC is
exemplified by the Countdown approach of graphi-
cally presenting coverage data across the continuum
[34]. Further, the newly launched National Social
Security Strategy of Bangladesh includes scale-up of
MHVS to extend proper social protection to the poor
and vulnerable. At this stage of national planning,
a coherent continuum-based approach to under-
standing maternal care-seeking behaviour, like the
one presented in the current paper, can be anticipated
to achieve a substantial impact.

Global policy and programme recommendations
for maternal and newborn health continue to evolve:
notably, the World Health Organization now advo-
cates an eight-contact model for antenatal care [35].
In a setting where achieving full access in a much
simpler three visit model and linkage to other ele-
ments of the care continuum has been incomplete,
particular design and implementation strategies will
be needed should Bangladesh move to take up the
eight-contact model. A further noteworthy World
Health Organization initiative has been to re-frame
the concept of the ‘skilled birth attendant’ (as used in
the present study) to ‘skilled health personnel’, draw-
ing attention to the importance of professional care at
each stage and more explicitly emphasizing the need
for dedicated health staff such as midwives in these
roles [36]. Operationalisation of this concept and
impact assessment will require the type of analytical
approach that has been used in this study.

One of the limitations of the current analysis is
that it uses a proxy measure to assess the socio-
economic status of the voucher recipients. The vou-
cher programme in reality uses income and land
ownership criterion for assessing the eligibility of
women to be included in the scheme. In the absence
of income data, the asset index was used instead. It is
recognised that the group identified as poor and
eligible for receipt of vouchers might differ to some
extent with that of the voucher scheme. Further, the
quality aspect of service delivery was not included
extensively in our analysis. The number of visits for

each component of care was considered, not the
detailed elements of care offered at each of those
visits.

Conclusion

With the launch of a national midwifery programme in
Bangladesh, there is an opportunity to take
a continuum-based approach to scale. The particular
emphasis in professional midwifery practice is on the
CoC and this has real potential to address the gaps that
are identified through our analysis. The fact that
a country that has experienced a miracle in terms of
fertility reduction over a period of four decades is still
facing challenges to bring the majority of its women to
the health facilities for safer delivery remains a mystery.
A holistic approach is expected to explain the gaps and
identify possible solutions towards a maternal health
transition and better birthing experience for women in
Bangladesh and in other countries with similar context.

Acknowledgments

Data collection, analysis, interpretation and manuscript
writing of this research was funded by the Medical
Research Council, UK (MRC) under the MRC-
Government of India Department of Biotechnology
Newton Fund, grant number MR/N006267/1. The authors
acknowledge with gratitude the commitment of MRC. The
authors of icddr,b are also grateful to the Governments of
Bangladesh, Canada, Sweden and the UK for providing
core/unrestricted support to icddr,b. We would further
like to acknowledge the support of Mizanur Rahman and
Morzina Parvin in supervising data collection for the study.
The untiring efforts of the project team members are also
gratefully acknowledged.

Author contributions

SSM: conception, drafting, finalizing paper, data analysis
and interpretation.
MA: data analysis and interpretation, drafting and finaliz-
ing paper
SH: drafting manuscript, data collection supervision, criti-
cal reviewing manuscript
MNM: data management, analysis, drafting manuscript
and reviewing manuscript
SMAH: review data analysis plan, data analysis, critically
reviewing manuscript
AHC: data analysis, drafting manuscript and reviewing
manuscript
MI: data interpretation, drafting and finalizing paper
WS: conception, drafting, critical reviewing and providing
feedback
SP: drafting and critically reviewing manuscript, data
analysis
AB: reviewing data analysis plan and data interpretation.
Critically reviewing manuscript.
All authors approved the final version of the manuscript.

8 S. S. MAHMOOD ET AL.



Data availability statement

The authors confirm that all data underlying the findings
in this paper are freely available upon request subject to the
adherence to icddr,b’s data sharing policy (http://www.
icddrb.org/policies). The request for the data can be sent
to shaila@icddrb.org, the Principal Investigator of the
project.

Disclosure statement

No potential conflict of interest was reported by the
authors.

Ethics and consent

The study was approved by the Ethical Review Committee
(ERC) of the International Centre for Diarrhoeal Disease
Research, Bangladesh (icddr,b) (NIH reference# 0000182).
Informed written consent was obtained from all respon-
dents, and confidentiality and anonymity of respondents
were ensured.

Funding information

This research study was funded by the Medical Research
Council, UK (MRC) under the MRC-Government of India
Department of Biotechnology Newton Fund, grant number
MR/N006267/1.

Paper context

Women in developing countries lack access to comprehen-
sive maternal care, a risk factor for high maternal mortality.
Continuum-of-care is known as a key programme strategy
for reducing maternal deaths. The cluster analysis used in the
current paper showed that vouchers encouraged participa-
tion in the CoC, particularly for poor women. The analysis
identified drop outs in the CoC. Successful interventions to
ensure CoC should rely on a better understanding of the gaps
in care-seeking along CoC.

ORCID

Mark Amos http://orcid.org/0000-0001-7341-5264
William Stones http://orcid.org/0000-0003-0699-2381
Saseendran Pallikadavath http://orcid.org/0000-0002-
2598-9949

References

[1] United Nations. Sustainable development goals: 17
goals to transform our world. 2015 [cited 2018 Feb
20]. Available from: http://www.un.org/sustainablede
velopment/health/

[2] NIPORT, ICDDRB, MEASURE Evaluation.
Bangladesh maternal mortality and health care survey
2016: priliminary report. Dhaka (Bangladesh):
NIPORT, ICDDRB, MEASURE Evaluation; 2017.

[3] NIPORT, Mitra and Associates, ICF International.
Bangladesh demographic and health survey 2014.
Dhaka (Bangladesh): NIPORT, Mitra and Associates,
ICF International; 2016.

[4] Wang W, Hong R. Levels and determinants of con-
tinuum of care for maternal and newborn health in
Cambodia-evidence from a population-based survey.
BMC Pregnancy Childbirth. 2015;15:62.

[5] WHO, ICM, FIGO. Making pregnancy safer: the cri-
tical role of the skilled attendant. Geneva: World
Health Organization; 2004.

[6] Kerber KJ, Graft-Johnson J, Bhutta Z, et al.
Continuum of care for maternal, newborn, and child
health: from slogan to service delivery. Lancet.
2007;370:1358–1369.

[7] Talukder MN, Rob U, Musa S, et al. Evaluation of the
impact of the voucher program for improving mater-
nal health behavior and status in Bangladesh. Dhaka:
Population Council; 2014.

[8] Government of the People’s Republic of Bangladesh.
Demand side financing pilot maternal health voucher
scheme proposal. Dhaka: Ministry of Health and
Family welfare, Government of the People’s Republic
of Bangladesh; 2007.

[9] Ahmed S, Khan MM. A maternal health voucher
scheme: what have we learned from the demand-side
financing scheme in Bangladesh? Health Policy Plan.
2011;26:25–32.

[10] Ahmed S, Khan MM. Is demand side financing equity
enhancing? Lessons from a maternal health voucher
scheme in Bangladesh. Soc Sci Med. 2011;72.
DOI:10.1016/j.socscimed.2011.03.031

[11] Anwar I, Sami M, Akhtar A, et al. Inequity in mater-
nal health care services: evidence from home based
skilled-birth-attendant programmes in Bangladesh.
Bull World Health Organ. 2008;86. DOI:10.2471/
blt.07.042754

[12] Kamal N, Curtis S, Hasan MS, et al. Trends in equity
in use of maternal health services in urban and rural
Bangladesh. Int J Equity Health. 2016;15:27.

[13] Hunter BM, Harrison S, Portela A, et al. The effects of
cash transfers and vouchers on the use and quality of
maternity care services: a systematic review. PLoS
One. 2017;12:e0173068.

[14] Agha S. Impact of a maternal health voucher scheme
on institutional delivery among low income women in
Pakistan. Reprod Health. 2011;8:10. PubMed PMID:
PMC3108911.

[15] Massavon W, Wilunda C, Nannini M, et al. Effects of
demand-side incentives in improving the utilisation of
delivery services in OyamDistrict in northern Uganda: a
quasi-experimental study. BMC Pregnancy Childbirth.
2017;17:431. PubMed PMID: PMC5737523.

[16] Kihara AB, Harries AD, Bissell K, et al. Antenatal care
and pregnancy outcomes in a safe motherhood health
voucher system in rural Kenya, 2007–2013. Public
Health Action. 2015;5:23–29. PubMed PMID:
PMC4525362.

[17] Borghi J, Thapa B, Osrin D, et al. Economic assessment
of a women’s group intervention to improve birth out-
comes in rural Nepal. Lancet. 2005;366:1882–1884.

[18] Manandhar DS, Osrin D, Shrestha BP, et al. Effect of
a participatory intervention with women’s groups on
birth outcomes in Nepal: cluster-randomised con-
trolled trial. Lancet. 2004;364:970–979.

[19] Lyons-Amos MJR, Wong K, Dennis M, et al.
Pathways through the continuum of care: a person
centred approach to transitions in pre-natal, delivery
and post-partum care in Indonesia, Kenya and
Nigeria. IUSSP International Population Conference;
Cape Town, South Africa. 2017.

GLOBAL HEALTH ACTION 9

http://www.icddrb.org/policies
http://www.icddrb.org/policies
http://www.un.org/sustainabledevelopment/health/
http://www.un.org/sustainabledevelopment/health/
https://doi.org/10.1016/j.socscimed.2011.03.031
https://doi.org/10.2471/blt.07.042754
https://doi.org/10.2471/blt.07.042754


[20] Adjiwanou V, LeGrand T. Does antenatal care matter
in the use of skilled birth attendance in rural Africa: a
multi-country analysis. Soc Sci Med. 2013;86:26–34.

[21] Anwar I, Blaakman A, Akhter S. Program evaluation
for demand side financing maternal health voucher
scheme in Bangladesh: final report. Reet: HERA; 2013.

[22] Woo SE, Jebb AT, Louis T, et al. Putting the ‘person’
in the center: review and synthesis of person-centered
approaches and methods in organizational science.
Organizational Res Methods. 2018;21:814–845.

[23] Filmer D, Pritchett L. Estimating wealth effects without
expenditure data - or tears. An application to educa-
tional enrollments in states of India. Demography.
2011;38:115–132.

[24] WHO. Making pregnancy safer: the critical role of the
skilled attendant. A joint statement by WHO, ICM
and FIGO. Geneva: Department of Reproductive
Health and Research. WHO; 2004.

[25] Matsuoka S, Aiga H, Rasmey LC, et al. Perceived
barriers to utilization of maternal health services in
rural Cambodia. Health Policy. 2010;95:255–263.
Epub 2010/01/12. PubMed PMID: 20060193.

[26] Eva G, Quinn A, Ngo TD. Vouchers for family plan-
ning and sexual and reproductive health services:
a review of voucher programs involving Marie
Stopes International among 11 Asian and African
countries. Int J Gynaecol Obstet. 2015;130 Suppl 3:
E15–E20. PubMed PMID: 26165906.

[27] Bellows B, Kyobutungi C, Mutua MK, et al. Increase in
facility-based deliveries associated with a maternal health
voucher programme in informal settlements in Nairobi,
Kenya. Health Policy Plan. 2013;28:134–142. PubMed
PMID: 22437506; PubMed Central PMCID:
PMCPMC3584990.

[28] Murray SF, Hunter BM, Bisht R, et al. Effects of
demand-side financing on utilisation, experiences

and outcomes of maternity care in low- and
middle-income countries: a systematic review. BMC
Pregnancy Childbirth. 2014;14:30. PubMed PMID:
PMC3897964.

[29] Sarker BK, Rahman M, Rahman T, et al. Reasons for
preference of home delivery with traditional birth
attendants (TBAs) in rural Bangladesh: a qualitative
exploration. PLoS ONE. 2016;11:e0146161.

[30] Newell R, Spillman I, Newell M-L. The use of facilities
for labor and delivery: the views of women in rural
Uganda. J Public Health Afr. 2017;8:592. PubMed
PMID: 28890773.

[31] de Bernis L, Kinney MV, Stones W, et al. Stillbirths:
ending preventable deaths by 2030. Lancet.
2016;387:703–716.

[32] Heazell AE, Siassakos D, Blencowe H, et al. Stillbirths:
economic and psychosocial consequences. Lancet.
2016;387:604–616.

[33] Lassi ZS, Musavi NB,Maliqi B, et al. Systematic review on
human resources for health interventions to improve
maternal health outcomes: evidence from low-and
middle-income countries. Hum Resour Health.
2016;14:10.

[34] Victora CG, Requejo JH, Barros AJD, et al.
Countdown to 2015: a decade of tracking progress
for maternal, newborn, and child survival. Lancet.
2016;387:2049–2059.

[35] World Health Organization. WHO recommendations
on antenatal care for a positive pregnancy experience.
Luxembourg: WHO; 2016.

[36] World Health Organization. Definition of skilled health
personnel providing care during childbirth: the 2018
joint statement by WHO, UNFPA, UNICEF, ICM,
ICN, FIGO and IPA. WHO/RHR/18.14. 2018 [cited
2019]. Available from: http://www.who.int/reproductive
health/defining-competent-mnh-professionals

10 S. S. MAHMOOD ET AL.

http://www.who.int/reproductivehealth/defining-competent-mnh-professionals
http://www.who.int/reproductivehealth/defining-competent-mnh-professionals

	Abstract
	Background
	Methods
	Study design and study site
	Sample size and respondents
	Data collection
	Data analysis
	Cluster analysis

	Definition of variables
	Socioeconomic status


	Results
	Levels of service utilisation
	Effect of voucher receipt on the probability of belonging to certain utilisation groups
	Effect of voucher receipt on the probability of belonging to certain utilisation groups for the poor pregnant women

	Discussion
	Conclusion
	Acknowledgments
	Author contributions
	Data availability statement
	Disclosure statement
	Ethics and consent
	Funding
	Paper context
	References



