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Abstract

Objectives This paper evaluates the cost-effectiveness of rebranding former traditional birth attendants (TBAs) to conduct
health promotion activities and refer women to health facilities.

Methods The project used 200 former TBAs, 100 of whom were also enrolled in a small income generating business. The
evaluation had a three-arm, quasiexperimental design with baseline and endline household surveys. The three arms were:
(a) Health promotion (HP) only; (b) Health promotion plus business (HP+); and (c) the comparison group. The Lives
Saved Tool is used to estimate the number of lives saved.

Results The HP+ intervention had a statistically significant impact on health facility delivery and four or more antenatal
care (ANC) visits during pregnancy. The cost-effectiveness ratio was estimated at US$4130 per life year saved in the HP
only arm, and US$1539 in the HP+ arm. Therefore, only the HP+ intervention is considered to be cost-effective.
Conclusions It is critical to prioritize cost-effective interventions such as, in the case of rural Sierra Leone, community-
based strategies involving rebranding TBAs as health promoters and enrolling them in health-related income generating
activities.
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100,000 live births (WHO 2015a, b). Neonatal mortality
also remains among the highest in the world at 33.2
neonatal deaths per 1000 live births (UN IGME 2017;
Statistics Sierra Leone and ICF International 2014). Of the
births unattended by a skilled health professional, over
90% are assisted by a traditional birth attendant (TBA). Yet
reductions in both maternal and newborn mortality require
access to skilled attendance during labor and delivery
(WHO 2015a, b).

In many rural settings, TBAs are relied on by mothers
and families, as they provide accessible and affordable care
to mothers who may otherwise have no access to health
services (Dorwie and Pacquiao 2014). In 2010, as a strat-
egy to increase the utilization of facility services for
maternal and newborn health care, the Government of
Sierra Leone introduced free health care for pregnant
women, lactating mothers and children under the age of
5 years (Government of Sierra Leone 2009). Yet despite
these efforts, women continue to seek advice and services
from TBAs outside of health facilities (Shiferaw et al.
2013; Treacy and Sagbakken 2015).

Reasons for not using facility care include long dis-
tances to health facilities and an entrenched culture in rural
Sierra Leone which regards normal and safe delivery as
one that takes place in the village, with the hospital pre-
dominantly seen as a place to go only if complications
occur or are likely to occur. The prohibitive cost of services
and the geographic inaccessibility of health facilities,
coupled with poor quality and disrespectful care, are also
cited among the main barriers to utilization of formal
maternal health services in Sierra Leone (Treacy and
Sagbakken 2015; Oyerinde et al. 2013). These findings
have also been reported in other countries like Ethiopia,
Malawi and Nigeria (Shiferaw et al. 2013; Olufunke and
Akintujoye 2012; WHO 2010; Garces et al. 2012).

Health promotion roles for TBAs

Given TBAs’ standing roles in their communities as
respected and well-utilized sources of care, the WHO
suggests reshaping the role of TBAs to link communities
with health facilities to contribute to a greater continuum of
care (WHO 2010). Although largely illiterate and with
little formal education, TBAs are well positioned to reach
mothers and newborns with targeted health information
and services, and link them with the formal health care
system (Garces et al. 2012; WHO 2015a, b). As countries
strive to promote skilled birth attendance and recommen-
dations on ways in which TBAs should be included in the
formal health sector evolve (WHO 2015a, b), the role of
TBAs needs to be redefined in resource-poor settings
(Kayombo 2013; Campbell and Graham 2006).
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Evidence suggests that training TBAs in non-delivery
roles has the potential to result in promising improvements
in facility attendance and maternal and newborn health
outcomes (Campbell and Graham 2006). TBAs have
demonstrated competence in the promotion of antenatal
care (ANC), health facility delivery, postnatal care (PNC)
and the awareness of danger signs for mothers and infants
(Sibley et al. 2004; Matendo et al. 2011). However, few
attempts have been made to analyze the cost-effectiveness
of TBA training programs, making national scale-up plans
difficult (Wilson et al. 2011).

Cost-effectiveness of community-based MNCH
interventions

Maternal, newborn and child health (MNCH) evaluation
studies are increasing including cost-effectiveness analyses
to produce evidence not only on what works, but also on
the strategies with the highest value for money (Maitra
et al. 2016; Adam et al. 2005). Several studies have
reported that strategies involving community health
workers (CHWs) and TBAs can be cost-effective (Curry
et al. 2013; Sabin et al. 2012). However, little is known
about cost-effectiveness of health system strengthening
interventions to improve primary care, particularly strate-
gies that use available community resources like TBAs. A
perennial challenge in community-based programming is
the motivation of CHWs to remain in their positions once
trained, and to fulfill their responsibilities effectively over
time. While the concept of motivation remains complex
and multifaceted, involving a host of psychological, inter-
personal and contextual factors, direct financial incentives
have been shown to be associated with improved engage-
ment and effectiveness (Singh et al. 2015).

This paper evaluates the effectiveness and assesses the
cost-effectiveness of a behavior change intervention
delivered by former TBAs trained and rebranded as health
promoters. In their new roles, these health promoters
conduct health promotion activities in their communities
and refer women to health facilities for maternal and
newborn care. This paper also tests the extent to which
incentivizing TBAs results in added effectiveness and cost-
effectiveness of programs that collaborate with TBAs for
improved maternal and newborn health.

Methods
The intervention
The Essential Newborn Care Corps (ENCC) intervention

was aimed at increasing facility attendance for delivery,
antenatal and postnatal care services through the



Improving maternal and newborn care: cost-effectiveness of an innovation to rebrand traditional birth... 1605

recruitment, training and rebranding of TBAs to work as
Maternal Newborn Health Promoters (MNHPs). In their
new roles, MNHPs provide health counseling and referrals
to pregnant women and new mothers. ENCC was imple-
mented in Bo District of Sierra Leone between March 2014
and September 2016. The intervention covers the catch-
ment areas of 18 primary health facilities, known as
peripheral health units (PHUs), with a total population of
about 105,000.

At the beginning of the project, 200 TBAs received a
2-week training on the promotion of birth preparedness,
complication readiness and newborn care. Newly branded
as MNHPs with ID cards, shirts and pictorial counseling
cards, they conducted home visits. During these home
visits, they gave health promotion messages, checked for
maternal and newborn complications and provided refer-
rals to health facilities for ANC, PNC, delivery, maternal
and newborn complications and family planning. Addi-
tional project components included monthly meetings and
supportive supervision for MNHPs, facilitated by project
staff and health facility staff, as well as quarterly review
meetings with project stakeholders.

The project also sought to explore how providing
MNHPs the opportunity to sell health and baby products as
a source of income might incentivize them in their new role
and further contribute to positive health outcomes. Half of
the MNHPs were enrolled in a small social enterprise. They
received a 5-day business training and were provided with
a no-interest loan in the form of a product basket valuing
approximately US$30. They sold health and baby products
to women during their home visits, made loan repayments
and purchased products to build their businesses during
monthly meetings. The products were sourced from
wholesalers in Sierra Leone’s capital city and sold to
MNHPs at a 7% profit margin. The convenience of
bringing products to the doorsteps of women living in rural
areas, and the affordable pricing of the products was to
contribute to the viability of the business model.

Data
Effectiveness of the intervention

To assess the impact of the intervention on target MNCH
outcomes and the extent to which the business model added
value, the evaluation used a three-arm, quasi-experimental
design that isolated as best as possible the effects of the
intervention from broader secular or contextual changes.
The three arms were defined as follows:

e Health promotion (HP) only arm: 100 rebranded TBAs
in the catchment areas of nine PHUs with a population
of about 57,040.

e Health promotion plus business (HP4) arm: 100
rebranded TBAs in the catchment areas of nine PHUs
with a population estimated at 46,355.

e Comparison arm: Catchment areas of nine PHUs with a
population of nearly 54,700.

Baseline and endline household surveys were conducted
with women age 15-49 who had a live birth in the year
prior to the survey, or who were pregnant at the time of the
survey. The surveys were administered in October—De-
cember 2013 and June—July 2016. In each survey, a two-
stage sampling procedure was utilized, with enumeration
areas (EAs) selected in the first stage using probability
proportional to size (PPS). In the second stage, a complete
listing of households was carried out in each selected EA,
after which a number of households were systematically
selected using a sampling interval determined from the
total number of households in the EA and the sample of
households needed for each EA. The baseline question-
naires were drawn largely from the 2008 Sierra Leone
demographic and health surveys (DHS) and adapted to the
context of Bo District. The endline tools were similar to the
baseline tools, and included variables on the exposure to
the intervention. The final sample included 795 eligible
women from 66 EAs at baseline, and 1110 women from 92
EAs at endline.

In this paper, we examine the impact of the intervention
on its six primary health outcomes: (1) Initiation of ANC
during the first trimester of pregnancy, (2) Four or more
ANC visits during pregnancy, (3) Health facility delivery,
(4) PNC for mothers by a health professional, (5) PNC for
newborns by a health professional and (6) Initiation of
breastfeeding within 1 h of delivery. The baseline and
endline surveys also collected data on three other MNCH-
related outcomes which are part of the variables required to
estimate the lives saved: (1) Tetanus toxoid vaccination
during pregnancy, (2) Iron supplementation during preg-
nancy and (3) Preventive treatment of malaria during
pregnancy.

This study focuses on women who had a child in the
year preceding the surveys. In both the baseline and end-
line surveys, the majority of the study population had no
education and were predominantly Muslim. Just over half
of the women were between the ages of 20 and 29 years.
The analyses control for the following variables: household
wealth and women’s education, age and religion; the dis-
tributions of which are shown in Table 1.

Intervention costs
The cost analysis of the ENCC project followed a narrow

health sector perspective, covering both the financial costs
(e.g., cash outlays to support the functioning of the
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Table 1 Characteristics of respondents at baseline and endline

(Essential Newborn Care Corps Evaluation, Sierra Leone,
2014-2016)
Baseline  Endline

Household wealth

Low 40% 37.5 44.0

Middle 20% 224 18.1

High 40% 40.2 38.0
Women’s education

None 64.5 59.8

Primary 15.9 16.7

Secondary+ 19.6 23.5
Women’s age

<19 13.5 19.9

20-29 54.1 53.5

30+ 324 26.6
Women'’s religion

Christian 25.7 31.6

Muslim 74.3 68.4
Evaluation arm

Comparison arm 322 40.4

Health Promotion (HP) only arm 32.6 24.6

Health Promotion plus Business (HP+) arm  35.3 35.1
N 510 753

Among women who had a live birth in the 2 years preceding the
survey

project), and the economic costs (e.g., staff time not paid
for by the project, MNHPs time and transport). An “in-
gredients approach” was utilized for the quantification and
valuation of inputs (Drummond et al. 2015). These costs
are specific to the Sierra Leone context. We did not include
valuations of societal costs, such as the opportunity costs of
investing in alternative programs (e.g., the benefits mea-
sured in life years saved of investing in the next best
alternative health program), the time and travel costs of
patients and family, and valuations of societal benefits
(e.g., the value of productivity gains from mortality averted
and the benefits to patients and family outside of the health
gains). This choice was made largely for reasons related to
the difficulty of identifying and quantifying such costs and
benefits. Capital costs (e.g., equipment and vehicles) were
assigned resale prices. Each cost item was apportioned to
the two intervention arms (HP and HP+) in proportion to
the contribution of each arm to the cost or based on esti-
mated time committed to the different arms. An exchange
rate of US$ 1 = 4050 Le (the local currency) was used. The
rate ranged from 3750 to 4350 during the project period.
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Cost estimates were derived from the project’s financial
system, with the exception of opportunity costs, whose
estimates were derived as follows:

Maternal Child Health (MCH) Aide Opportunity Costs:
One MCH Aide at each of the 18 target PHUs was esti-
mated to spend 3 days per month on supervision visits,
meetings and handling of referral forms at PHUs. The
salary used was US$ 55 per month, as reported in another
study (Frontline Health Workers Coalition 2015).

MNHP Opportunity Costs: Project reports suggest each
MNHP spent about 9 days per month conducting home
visits, accompanying women to PHUs for delivery, and
participating in monthly meetings. According to the World
Bank, Sierra Leone’s GNI per capita in current US$ was
$420 in 2010 and $490 in 2016, for an average value of
$478.30 during the project period (interpreted as the annual
earning for an average Sierra Leonean worker). Estimated
MNHP earnings were discounted by 40% to account for the
fact that MNHPs are unskilled workers. Each MNHP
received a non-cash incentive valuing 5000 Le during the
monthly meetings.

MNHP Transportation Not Covered by the Project:
Project monitoring data shows that each MNHP made an
average of 10 referrals per month, a third of which were for
delivery. Generally, women were accompanied by MNHPs
for delivery. The cost incurred by MNHPs to accompany
women to the health facility was zero when the PHU was
within walking distance and ranged from 500 to 5000 Le
(one way) when another form of transportation was
required. An estimated median value of 1500 Le was used
for this evaluation.

Analytical methods

Evaluating effectiveness

Difference-in-differences (DID) regression models (Heck-
man 2005; Bertrand et al. 2004) were used to quantify the

impact of the intervention on the target outcomes,
according to following Eq. (1):

P..
Ln(l l];) ) = Bo + B14j + PoPi + B3AiP + XD + &
— Py,

(1)

where P, = Pr (Y;;; = 1); Yj;; is an outcome for a woman i
(i=1,2,... Nj), from enumeration area (EA)j(j =1, 2, ...
My) attime £ (t = 0, 1). A; represents the study arm (indexed
on the EAs), taking the values 1, 2 and 3 for the compar-
ison arm, HP only arm and HP+ arm, respectively. P, is a
dummy variable coded as O for baseline and 1 for endline;
X is a vector of individual level covariates (household
wealth and respondent’s education, age and religion in this
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case); fo, B1, P2, f3 and & are the corresponding regres-
sion coefficients; and ¢, is the error term clustered by EA.
The DID estimate of interest is the coefficient 5 of the
interaction between the variables A; and P,.

Four versions of the above model were run, comparing
each of the two intervention arms with the comparison
group, comparing the two intervention groups with each
another, and comparing the combined intervention groups
with the comparison arm. STATA 14 software was used for
the analysis.

Assessing cost-effectiveness

In the cost-effectiveness analysis, we use standard guide-
lines for economic evaluations of health interventions
(Drummond et al. 2015), including the use of the Consol-
idated Health Economic Evaluation Reporting Standards
(CHEERS) checklist (Husereau et al 2013). To estimate the
number of maternal and child lives saved from improve-
ments in the coverage of the outcomes of interest, we use
the Lives Saved Tool (LiST) of Spectrum (version 5.47).
LiST is a modeling software developed to estimate the
impact of scaling up health and nutrition interventions for
maternal, newborn and child health (Walker et al. 2013;
Winfrey et al. 2011). The LiST model requires baseline and
endline prevalence estimates of the outcomes and makes
use of the built-in country-specific demographic data
(Sierra Leone in this case). These indicators were generated
for each arm using predicted probabilities from the logistic
regression model in Eq. (1) above. The LiST model for
each study arm was run, and national-level lives saved
according to the population of the study arm were prorated
and generated. The lives saved were further converted into
discounted life years saved, making a number of assump-
tions including a 5% discount rate (to account for future
benefits being weighed differently than present benefits),
an average age of child death of 1 month, and a life
expectancy of 50 years. As a result, each death averted was
associated with approximately 49.9 years of life gained,
which discounted at a 5% rate, amounted to 19.26 dis-
counted years of life gained for every death averted.

The measure of cost-effectiveness, the incremental cost-
effectiveness ratio (ICER), is defined as (CI-CC)/(MI-MC),
where CI and CC are the total costs related to the inter-
vention and comparison groups, respectively; and MI-MC
are the life years saved in the intervention and comparison
groups, respectively. Because the lives saved are incre-
mental, CC = 0. ICER thus represents the average incre-
mental cost associated with one additional life year saved.
Our interpretation of cost-effectiveness is based on the
World Health Organization (WHO)’s recommendations
(WHO 2014). Interventions are classified as highly cost-
effective if ICER is less than the country’s GDP per capita

(US$638.3 for Sierra Leone), and cost-effective if ICER is
less than three times the country’s GDP per capita
(US$1915 for Sierra Leone).

Results
Effectiveness

The adjusted prevalence of the target outcomes at baseline,
and the change from baseline to endline, is shown in
Table 2. The coverage of four or more ANC visits during
pregnancy increased markedly in the HP+ arm and was
already near universal at baseline in the two other arms.
While health facility delivery went up in all three arms,
PNC for mothers dropped in the comparison communities
and increased in the HP+ arm, and PNC for newborns
declined in the comparison arm. Initiation of breastfeeding
within 1 h of delivery improved significantly in both
intervention arms.

Table 3 presents the impact evaluation estimates. The
comparison of each intervention arm with the comparison
group shows a statistically significant effect of the project
in both intervention arms on breastfeeding initiation, PNC
for mothers and PNC for newborns. The HP+ intervention
had a statistically significant effect on health facility
delivery and four or more ANC visits during pregnancy.
The project does not seem to have impacted ANC initiation
within the first trimester of pregnancy, despite the lower
baseline values.

Comparing the two intervention arms with one another,
it appears the HP+ intervention had a significant additional
effect over health promotion only on health facility deliv-
ery and four or more ANC visits. For PNC for mothers and
breastfeeding, the difference-in-difference estimates also
emerged in the same direction, but failed to reach statistical
significance.

Project cost

The cost associated with the HP arm and HP+ arm was
estimated at US$ 582,151 and US$ 720,345, as shown in
Table 4. Personnel costs accounted for 47.6% of the total
costs. Limiting costs to only those incurred in-country,
staff time at headquarters was excluded. Travel and
transportation costs represented 16.0%. Likewise, travel
costs for a learning meeting in Ghana were excluded. The
remaining costs included equipment and rentals (11.5%),
training and meetings (9.5%), other direct and indirect
costs (8.5%), and supplies and communications (6.9%).

@ Springer
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Table 2 Cost of the Essential

Newborn Care Corps project Cost item Amount (US$)

(Essential Newborn Care Corps Total %

Evaluation, Sierra Leone,

2014-2016) Personnel, staff time and opportunity cost $619,521 47.6
Personnel—concern and HPA Sierra Leone (SL) $580,467 44.6
Opportunity cost—MCH Aides at PHUs" $2835 0.2
Opportunity cost—MNHPs* $36,218 2.8
Gross opportunity cost® $41,358 32
Non-cash incentive® — $5140 - 04
Travels and transportation $207,897 16.0
Concern and HPA SL; MNHPs; MCH Aides and DHMT $197,618 15.2
Non-covered by the project—MNHPs* $10,279 0.8
Training and meetings $123,755 9.5
Supplies and communications $89,895 6.9
Equipment and rentals 150,125 11.5
Other direct costs and indirect costs $111,302 8.5
Total project cost $1,302,496 100.0
Estimates of break down per arm

Health Promotion (HP) only arm $582,151 44.7
Health Promotion plus Business (HP+4) arm $720,345 55.3

HPA Health Poverty Action, PHU Peripheral Health Unit, DHMT District Health Management Team, MCH
Maternal and Child Health, MNHP Maternal and Newborn Health Promoter

“Not derived from the project’s financial records

Table 3 Adjusted baseline indicators and change from baseline to endline (Essential Newborn Care Corps Evaluation, Sierra Leone, 2014-2016)

Comparison arm Health Promotion (HP) Health Promotion plus Combined intervention
only arm Business (HP+) arm arms
Baseline Change® Baseline Change Baseline Change Baseline Change
Primary outcomes
ANC" in 1st trimester 50.1 - 03 48.4 4.9 44.0 8.6 46.2 6.8
ANC 4 + visits 92.7 1.8 92.3 23 79.6 15.9%%%* 85.9 9.3%%*
Health facility delivery 85.9 9.5%%% 72.5 11.4* 63.1 22 4wk 68.0 16.7%%*
Postnatal care, mothers 85.8 — 11.8%* 82.2 6.8 74.4 11.2* 78.3 8.9
Postnatal care, newborns 94.8 — 17.9%*%*% 0921 — 1.0 90.4 — 35 91.3 - 24
Breastfeeding < 1 h 81.4 0.7 63.2 20.4%%* 70.4 25.3%% 66.5 23.5%%
Secondary outcomes®
Tetanus toxoid vaccination 99.4 0.6 99.4 - 0.1 95.0 1.5 97.2 0.9
Iron supplementation 98.7 0.7 93.1 — 2.2%% 86.5 11.2%%% 89.9 4.8
Malaria preventive treatment 89.5 2.7 83.1 8.0 85.0 5.6 84.2 6.5
Number of women 166 NA 180 NA 164 NA 344 NA

Among women who had a live birth in the 2 years preceding the survey
*p < 0.10; ##p < 0.05; ***p < 0.01

“Percentage points change from baseline to endline

"Antenatal care

“Outcomes included for use in the lives saved estimates

@ Springer
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Table 4 Difference in differences estimates of the impact of the intervention on target outcomes (Essential Newborn Care Corps Evaluation,
Sierra Leone, 2014-2016)

HP only" intervention HP-+" intervention Combined intervention arms HP+ intervention versus HP
versus comparison versus comparison versus comparison only intervention
Primary outcomes
ANC in 1st 52 8.9 7.1 3.7
trimester
ANC 4 + visits 0.5 14.1%* 7.5 13.6%*
Health facility 1.9 12.9% 7.3 11.0%*
delivery
Postpartum care, 18.5%%* 22.9%%* 20.6%* 4.4
mothers
Postnatal care, 16.9%:%* 14.4%% 15.5%:* — 2.6
newborns
Breastfeeding <1 h  19.6* 24 .6%*** 22.8%* 4.9
Secondary outcomes®
Tetanus toxoid - 0.7 0.9 0.3 1.6
vaccination
Iron -3.0 10.5 4.0 13.5%
supplementation
Malaria preventive 53 29 3.7 —24
treatment

*p < 0.10; **p < 0.05; **#p < 0.001

“Health Promotion only arm

"Health Promotion plus Business arm

€Antenatal care

dOutcomes included for use in the lives saved estimates

Table 5 Lives saved from, and cost-effectiveness analysis of the Essential Newborn Care Corps intervention (Essential Newborn Care Corps
Evaluation, Sierra Leone, 2014-2016)

HP only" intervention HP-" intervention Combined HP only and
HP+ intervention

Control arm HP only arm  Control arm HP+ arm  Control arm HP and HP+ arms
Project areas population 57,040 57,040 46,355 46,355 103,395 103,395
Life years saved® 526.0 667.0 427.5 895.5 953.5 1622.7
Incremental life years saved 141.0 468.1 669.3
Project costs $582,151 $720,345 $1,302,496
Per capita project cost $10.2 $15.5 $12.6
Incremental cost-effectiveness ratio (ICER)? $4130 $1539 $1946
ICER/GDP® per capita 6.47 241 3.05

“Health Promotion only intervention arm

"Health Promotion plus Business intervention arm

“Lives saved estimates from the LiST software, multiplied by 19.26

di.e., cost per one life-year saved

“Sierra Leone gross domestic product—per capita GDP is estimated at US$ 638.3 (Source: World Bank)
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Cost-effectiveness

As shown in Table 5, the HP only intervention was asso-
ciated with 141.0 life years saved relative to the compar-
ison area, while the HP+ strategy generated 468.2 life
years saved, despite the target population of the latter being
about 20% smaller (46,355 compared with 57,040). The
more than three times higher life years saved in the
HP+ arm is attributable mainly to much larger increases
relative to the control in health facility delivery and four or
more ANC visits (DID estimates of + 11.0 and + 13.6,
respectively, as shown in Table 4), and to a lesser degree,
in iron supplementation during pregnancy (DID estimates
of + 13.5).

These life years saved from improved outcomes yielded
an incremental cost-effectiveness ratio of US$4130 per life
year saved in the HP only arm, and US$1539 per life year
saved in the HP4- arm, which represent 6.47 times and 2.41
times the country’s gross domestic product per capita,
respectively. Therefore, only the HP+ intervention is
considered to be cost-effective, according to WHO
standards.

Discussion

This study sheds some light on the discourse by contem-
porary health systems researchers regarding the appropriate
roles TBAs should play in the provision of perinatal care.
This is particularly relevant to poor settings where there are
no short-term alternatives to these trusted health resources
who are highly valued members of their communities and
are often the sole source of information and advice
regarding pregnancy and childbirth.

The results show that the ENCC strategy was effective
in increasing postnatal checkups for mothers and newborns
in both intervention arms. The postnatal period is a critical
period in the lives of mothers and newborns, with most
maternal and infant deaths occurring during this window.
Furthermore, early postnatal care is critical to promote
healthy practices such as breastfeeding and infant vacci-
nation. Yet PNC has not always received the attention, it
deserves in MNCH programs (Langlois et al. 2015; Sines
et al. 2017). Breastfeeding initiation within 1 h after birth
also improved in the two intervention groups as a result of
the ENCC project. Evidence suggests that increased risk of
neonatal mortality is associated with increased delay in
initiation of breastfeeding (Edmond et al. 2006).

The effect of the project on health facility delivery and
the frequency of ANC visits during pregnancy was recor-
ded in the HP+4 group only, further suggesting that the
business model had an added effect over and above health

@ Springer

promotion on these two outcomes. The investigation of the
reasons for this added advantage is beyond the scope of this
paper. Monitoring data and other data sources show that
both intervention arms had 100% retention of the rebran-
ded health promoters and comparable levels of their
expressed motivation. A comparable volume of referrals
across time was also recorded. It may be argued, however,
that with the prospects of income from the business, health
promoters in the HP+ arm may have deliberately or
unconsciously worked harder to motivate their clients
during home visits (Sines et al. 2007).

Our findings on the effectiveness of the intervention
should be interpreted in light of the following limitations.
The baseline values of the target indicators were relatively
high, making it hard for the project to effect any change.
Further, on most indicators, these baseline values appeared
higher in the comparison group, and lower in the HP+
arm, suggesting our effectiveness may be overestimated.
The project was interrupted for about 6 months at the onset
of the Ebola disease in August 2014, leaving a total
implementation period of about 21 months, which may be
short for any behavior change intervention to take root and
generate impact. Finally, the sample size was relatively
small (510 women at baseline and 753 women at endline).

Our study shows that the HP+ strategy of the ENCC
model is cost-effective. While the HP+ strategy was about
55% more expensive per head than the HP only interven-
tion (US$16.3 vs US$10.4 per head), the former generated
far more life years saved, relative to the control, than the
latter (10.1 vs 2.5 life years saved per 1000 population).
This resulted from greater effectiveness drawn from
improvements in health facility delivery and the frequency
of ANC visits. A review of cost-effective strategies for
MNCH concludes that while community-based packages
have been and remain important, sustained efforts should
be made to scale up the coverage of skilled birth attendance
(Winfrey et al. 2011). Ultimately, the cost-effectiveness
ratio of the HP+ intervention was nearly 60% lower than
that of the HP only strategy (US$1539 vs US$4130 per life
year saved).

As with any cost-effectiveness analysis, a few limita-
tions that need to be considered. First, our cost analysis
covers health sector costs only and does not include any
private household costs, such as the opportunity costs.
Likewise, it does not include value of productivity gains
from mortality averted and the benefits to patients and
family outside of the health gains. As Mangham-Jefferies
et al. noted, cost-effectiveness analysis that does not take
into account household costs, the values of donated goods,
and related supply-side or demand-side costs, will under-
estimate the resources required to reduce maternal and
neonatal mortality (Drummond et al. 2015). Second, had
the cost-effectiveness analysis been included in the initial
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evaluation design, data on exclusive breastfeeding and
family planning would have been collected and used to
strengthen the robustness of the lives saved estimates. The
ENCC project was not designed to be cost-effective; as the
interim findings began to emerge, showing that the inter-
vention had a potential to be adopted by the government,
in-country stakeholders expressed interest in cost-effec-
tiveness assessment.

Conclusion

This study has shown that it is possible in resource-con-
strained settings to train and rebrand illiterate TBAs to
promote perinatal care and institution-based delivery, thus
serving as the linkage between their communities and the
health system. Further, the strategy is effective in
improving maternal and newborn care outcomes, and
coupled with a small business model to incentivize TBAs,
is cost-effective. As governments and development part-
ners strive to improve MNCH in a context of scarce
resources, it is critical to identify and scale down less cost-
effective interventions, and reallocate resources to cost-
effective options.
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