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1 | INTRODUCTION

IlO

Abstract

Maternal and neonatal mortality are unacceptably high in developing countries. Essential
nutrition interventions contribute to reducing this mortality burden, although nutrition is poorly
integrated into health systems. Universal health coverage is an essential prerequisite to decreas-
ing mortality indices. However, provision and utilization of nutrition and health services for
pregnant women and their newborns are poor and the potential for improvement is limited where
health systems are weak. The Community-Based Maternal and Neonatal Health and Nutrition
project was established as a set of demonstration projects in 4 countries in Africa with varied
health system contexts where there were barriers to safe maternal health care at individual,
community and facility levels. We selected project designs based on the need, context, and
policies under consideration. A theory driven approach to programme implementation and
evaluation was used involving developing of contextual project logic models that linked inputs
to address gaps in quality and uptake of antenatal care; essential nutrition actions in antenatal
care, delivery, and postnatal care; delivery with skilled and trained birth attendant; and postnatal
care to outcomes related to improvements in maternal health service utilization and reduction in
maternal and neonatal morbidity and mortality. Routine monitoring and impact evaluations were
included in the design. The objective of this paper is to describe the rationale and methods used
in setting up a multi-country study that aimed at designing the key maternal and neonatal health
interventions and identifying indicators related to inputs, outcomes, and impact that were
measured to track change associated with our interventions.
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following pregnancy and childbirth, the majority from preventable
causes. Approximately 99% of these deaths occurred in low- or mid-

Substantial progress was made towards achieving the Millennium
Development Goals 4 and 5, nevertheless of all the goals, Millennium
Development Goal 5 that sought a 75% reduction in every country's
maternal mortality ratio by 2015 lagged the farthest behind (Gaffey,
Das, & Bhutta, 2015). Maternal mortality remains a serious global
problem especially in sub-Saharan Africa. World Health Organization
(WHO) estimates over 300,000 women died in 2015 during and

dle-income countries (LMIC) with sub-Saharan Africa alone account-
ing for about 66% (Alkema et al., 2016). Leading causes of maternal
death include haemorrhage, hypertensive disorders, prolonged and
obstructed labour, sepsis, and unsafe abortions (Say et al., 2014).
Neonatal mortality, mainly due to preterm birth, severe infections,
and asphyxia (UNICEF et al, 2011; UNICEF et al., 2015), is also
excessive in these same regions and is inextricably linked with
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maternal mortality. A child's risk of dying is highest during the first
28 days of life when about 42% of all under-five deaths take place,
translating to about 2.6 million deaths annually (Wang et al., 2014).
Undernutrition contributes significantly to these maternal and child
deaths (Black et al., 2013).

The current global framework under the Sustainable Development
Goals have set global targets for both maternal and neonatal mortality
as well as targets that specifically address achieving universal health
coverage, which is an essential prerequisite to change in the mortality
indices (UN, 2015; WHO, 2013b). Aligned with this, experts currently
propose that the main priority for reducing maternal mortality in devel-
oping countries should be to ensure that women have access to skilled
birth attendants. The health sector however, faces several challenges
and provision as well as utilization of services remains low. Health
facilities tend towards curative and essential services, while preventive
services—critical for nutrition—may be of lower priority (WHO, 2008).
Actions to reduce maternal mortality for example, have focused
attention on skilled attendant at birth and access to emergency
obstetric care as crucial evidence-based interventions (Campbell
et al., 2006), despite the potential for reducing anaemia and pre-
eclampsia through nutrition interventions (Pena-Rosas, De-Regil,
Dowswell, & Viteri, 2012; WHO, 2011; WHO, 2012a).

Demand barriers, such as the cost of health services, perceived
lack of need for such services in “normal” pregnancy, and the long dis-
tances to reach health facilities are important limiting factors to
improving health and health service utilization in many settings
(Gabrysch & Campbell, 2009). Even if demand barriers can be over-
come, access to universal health care coverage is threatened by a vari-
ety of factors including human resource constraints at the health
facility (Shrimpton et al., 2016). Task shifting, which is a more rational
distribution of tasks and responsibilities among health personnel, in
these contexts has been proposed as a promising strategy for improv-
ing access to and utilization of health care and increasing cost effec-
tiveness within the health system. Where appropriate, tasks are
moved to less specialized health care providers including community
workers (Lassi & Bhutta, 2015; WHO, 2012b). This approach seems
ideal to ensure high coverage of nutrition interventions.

Nutrition International and its partners, developed a set of demon-
stration projects across four countries in Africa (Ethiopia, Kenya, Niger,
and Senegal) with varied health system contexts where there were
access, quality, and utilization barriers to safe maternal health care at
individual, community, and facility levels. The objective of this paper
is to describe the rationale and methods of the multi-country study.
These Community-Based Maternal and Neonatal Health and Nutrition
(CBMNH-N) projects aimed to improve the quality and uptake of
antenatal care (ANC); integrate essential nutrition actions into ANC
and birth care; promote delivery with skilled and trained attendants;
and promote postnatal care (PNC) in hard to reach populations. Pro-
moted essential nutrition actions included early initiation of
breastfeeding and promotion of exclusive breastfeeding, iron folic acid
(IFA) supplementation in pregnancy, and delayed umbilical cord
clamping at birth. Each project sought to demonstrate the feasibility
and potential for impact of a modified care package that could be used
for decision-making and its potential for scale-up in each country

context.

Key messages

e |tis possible to design contextually tailored intervention
packages to address unique country gaps while
incorporating components that had been proven
elsewhere to be successful.

o A theory driven approach to programme implementation
and evaluation can be feasibly developed for different
contexts to improve one or more of the functions of
the health system.

e There is potential of strengthening health systems in
low- or middle-income countries using the primary
health care to deliver health and nutrition interventions.

o Community, stakeholder, and political engagement and
participation are invaluable in programme success

2 | METHODS

We designed community-based intervention packages to improve
access, coverage, quality, and/or efficiency of maternal and neonatal
health services, with emphasis on nutrition interventions, in four countries
in Africa building on existing platforms. The methodological approach had
four steps (Figure 1):

21 |
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The four countries; Ethiopia, Kenya, Niger, and Senegal were selected

Step 1: Initiation of the project activities

Selection of countries and regions within countries

for the demonstration projects based on the following considerations:
countries with high maternal mortality indices; countries where
Nutrition International already had a presence and therefore ongoing
collaboration with the Ministry of Health (MoH); political will to
improve antenatal care and nutrition; countries with a cadre of
community-based personnel (Table 1) who would be the agents to
deliver the community-based intervention packages or equipped for
tasks that are traditionally not in their domain. In all four countries,
the interventions were at the primary health care level that is identified
as the community, health post, health centre, and dispensary (Table 1).

The specific region within each country was selected in collabora-
tion with each MoH based on a combination of factors including MoH
priority based on documented or perceived need for additional
services; and existence of a local partner with capacity to work in that
region, including ability to ensure the safety of project implementation
and evaluation teams. The four regions presented with different needs

and contexts.

e First, in Afar region of Ethiopia, the communities are pastoralists
with an unsustainable food supply chain and a limited health work-
force. The health care providers in this area are not necessarily
from or familiar with the local customs of communities or ethnic
groups where they serve, creating difficulties for developing trust

in and demand for health care. The regional level MoH and the
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:I National, Regional and local stakeholder commitment |

Selection of partners — MoH, Implementing partners, Survey teams

Indicators related to quality and uptake of antenatal care

% of mothers attending 1 or more antenatal visit

% of mothers attending 4 or more antenatal visit

% of mothers receiving first antenatal visit during the first trimester

% of mothers who received advice about the importance of having ANC visit

% of mothers who received advice about when to start the ANC visit

% of mothers who received advice about the importance of having at least four ANC visit.

Indicators related to essential nutrition actions in ANC, delivery and PNC
% of mothers who took any IFA L s during the pregnancy

KUNG'U ET AL

Step 1 Initiation of the project activities
Y

Step 2 Developing detailed project logic model
A4

Step 3 Identifying the rationale for selection of key

performance indicators
v
Step 4 Evaluation of the CBMNH-N project

| % of mothers whose delivery was facility-based

% of mothers who took IFA during the latest pregnancy for > 90 days

% of mothers who received advice on IFA supplements

% of mothers who received advice on IFA supplements from healthcare personnel
% of mothers who received advice on IFA supplements during postnatal visit

% of mothers who knew at least one benefit of consuming IFA.

% of mothers whose infants were put to the breast early (within 1 hr) after delivery
% of mothers whose <6 months infants had exclusive breastfeeding status

% of mothers who received advice on early initiation of breastfeeding

% of mothers who received advice on exclusive breastfeeding.

% of mothers who knew the benefit of delayed cord clamping.

Indicators related to delivery with skilled and trained birth attendant

% of mothers who delivered with the assistance by facility-based health personnel

% of mothers who delivered with the assistance by community-based health personnel /% who
delivered at home; and % of mothers who delivered with the assistance by Traditional Birth
Attendants (TBA).

Indicators related to post-natal care
% of mothers who received postnatal care from facility-based health personnel
% of mothers who received postnatal care from community-based health personnel.

FIGURE1 Summary of steps in designing Community-Based Maternal and Neonatal Health and Nutrition (CBMNH-N) projects in Ethiopia, Kenya,
Niger, and Senegal. MoH = Ministry of Health; ANC = antenatal care; PNC = postnatal care; IFA = iron folic acid

Maternal and Newborn Health in Ethiopia Partnership (MaNHEP)

served as primary partners and facilitated access to communities.

e Second, in Kakamega County Kenya, despite a national community
health strategy, the availability of skilled health care providers and
established health facilities, there was low utilization of services at
the public health facilities, and high maternal morbidity rates.
Amref Health Africa was already established in a nearby county
and was given the mandate for the community interventions of
the project in Kakamega.

e Third, in Zinder region of Niger, local conflict had made it difficult
for the MoH to maintain regular health care systems for women to
receive the care required during pregnancy apart from established

programmes such as through Hellen Keller International (HKI).

e Fourth, in the Kolda region of Senegal, there were multiple partner
agencies working to improve maternal and neonatal health, but
without coordination and harmonized approaches there was

continued low care-seeking among pregnant women.

2.1.2 | National, regional, and local stakeholder
commitment

To get the commitment of stakeholders to the CBMNH-N model at
national, regional, and local levels, a series of meetings were held
at different levels to explain the project objectives in the different
countries. Nutrition International coordinated these meetings with

the objective of getting stakeholder engagement and ownership

through an iterative and collaborative process of project design and
implementation.

The process of project leadership and stakeholder involvement
growing into aligned stakeholder commitment also involved establish-
ment of project coordination committees or teams that would provide
administrative, management, technical, and supportive supervision
roles at all levels. In some cases, these teams met at a scheduled regu-
lar basis throughout the project life and were vital in providing quality
assurance of the implementation process and ensuring that the project
plans and implementation approaches were of technically high quality
and in line with national technical guidelines. These teams also ensured
that all relevant implementing partners' work was well coordinated and
they resolved project challenges throughout the project life. We antic-
ipate that these teams will also have the responsibility of synthesizing
the impact analysis results at country level and advising the MoH on
the adoption for scale up of the components of the CBMNH-N model.

213 |

In all four countries, the MoH was considered the main implementing

Selection of partners

partner supported by other partners responsible for specific compo-
nents. We selected partners already successfully engaged in compo-
nents of the CBMNH-N package that was proposed in each country
context. The survey teams were composed of competent researchers
in various disciplines relevant to maternal health and nutrition with
experience in designing and conducting epidemiological studies and a
track record for publications. Nutrition International was responsible

for coordination and synergy among partners.
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TABLE1 Terminology used for health system and cadres of health workers in the four countries

Country Health infrastructure Community or facility Health personnel
Ethiopia
Community site Community CHW?/TBAP
Health post Community HEW*®
Health centre Facility Nurse/midwife/health officer
Primary hospital Facility Doctor/nurse/midwife/health officer
Hospital Facility Doctor/nurse/midwife
Kenya
Level 1 Community CHEWY/CHV®/TBA
Level 2: Dispensary/health centre Facility Nurse/midwife/clinical officer
Level 3: County referral hospital Facility Doctor/nurse/clinical officer
Level 4: Teaching and referral Facility Doctor/nurse/specialists/clinical officer
Niger
Community site Community CHW, matrone’, community relais®
Level 1: Health centres Type 1 Facility Nurse, midwife, matrone, CHW
Level 2: Health centres Type 2 Facility Doctor/nurse/midwife
Level 3: Health district Facility Doctors/nurses/midwife
Level 4: Regional hospitals Facility Doctors/nurses/midwife
Level 5: National hospitals and national maternity Facility Doctors/nurses/midwife
Senegal
Health hut Community CHW/matrone/relais/bajenou gox"/ASC’
Community site Community CHW!/relais/bajenou gox
Health post/centre Facility Nurse/midwife/matrone/ relais/bajenou gox/ASC
District hospitals Facility Doctor/nurse/midwife/ relais/bajenou gox/ASC
Regional hospitals Facility Doctor/nurse/midwife
National hospitals Facility Doctor/nurse/midwife
Note.

Community Health Worker (CHW): World Health Organization defines community health workers as members of the communities where they work,
should be selected by the communities, should be answerable to the communities for their activities, should be supported by the health system but not nec-
essarily a part of its organization, and have shorter training than professional workers.

PTraditional Birth Attendant (TBA): World Health Organization defines a traditional birth attendant as a person who assists the mother during childbirth and
who initially acquired her skills by delivering babies herself or through an apprenticeship to other TBAs.

“Ethiopia's Health Extension Worker (HEW) cadre, modelled after the country's successful agricultural extension worker programmes, was launched in 2003
and includes young women with at least a grade 10 education recruited at the kebele and woreda levels to be trained as HEWs. They receive 1 year of didac-
tic and practical training in 16 health care packages including maternal and child health and nutrition. Their primary charge is to promote health, including
education, screening, prevention, and selective clinical interventions. HEWs are deployed in pairs, two for every kebele, and affiliated with each kebele's
health post, part of the level one primary health care unit. HEWs receive mentoring and supervision from health officers stationed at the local health centre.

dCommunity Health Extension Workers (CHEW): Are facility based personnel whose sole responsibility is to supervise CHWSs and ensure appropriate ser-
vices are delivered at the community level. Additionally, CHEWSs are usually in charge of the community's Community Unit (CU). The CU is commonly
referred to as the “link facility,” as it links CHV (formerly CHW) to the health system and community members to the formal health centres.

Community Health Volunteer (CHV) is the new terminology for community health workers in Kenya because it is a voluntary position.
fA matrone is a community health worker. Involved in delivery of uncomplicated cases and referral of complicated cases to health facility.

ERelais is a community health worker—they are volunteers who promote health and nutrition services at the community. Selected by the community, often
men age between 18 and 50 years who reside in the community for at least 6 months.

PBajenou gox is a community health worker—they are volunteers who promote health and nutrition services at the community. Selected by the community,
often women age between 18 and 50 years who reside in the community for at least 6 months.

iAgent de Sante Communautaire (ASC) is a community health worker—Involved in delivery of uncomplicated cases and referral of complicated cases to health
facility. Selected by the community, often men or women age between 18 and 50 years who reside in the community for at least 6 months.

22 |

Step 2: Developing detailed project logic model logic model (De-Regil, Pena-Rosas, Flores-Ayala, & Del Socorro

Jefferds, 2014; Figure 2) and detailed country logic models

Embedding theory driven approaches to programme implementation
and evaluation is well described in public health literature (Loechl
et al, 2009; Rawat et al, 2013). To track how the CBMNH-N

project would achieve impact, it was important to develop an overall

(Figures 3-6) that explain the specific country context and how
components of the interventions are linked with each other and with
the ultimate outcome of reducing maternal and neonatal morbidity
and mortality. Approaches described in CBMNH-N logic models
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FIGURE 2 Overall Community-Based Maternal and Neonatal Health and Nutrition (CBMNH-N) programme theory using CDC/WHO generic logic
model. CDC = Centers for Disease Control and Prevention; WHO = World Health Organization; SBCC = Social and Behavior Change
Communication; MNHN = Maternal Neonatal Health and Nutrition; BCC = behaviour change communication; IFA = iron folic acid;

CHW = community health workers; TBA = Traditional Birth Attendant; HEW = Health Extension Worker; ASC = Agent de Sante Communautaire;
ANC = antenatal care; PNC = postnatal care

Input Outcomes Impact

Increased maternal
newborn health

‘Women adopt
health messages
and practices

Behavior Change Interventions and nutrition
knowledge for

women & their

social influencers Improved Decreased
\ Increased nutrition and maternal and
Nutrition integrated to the frontline utilization of health status of %] Neonatal
health workers training guideline and — Streng.thened Improved quality ANC, delivery & pregnant women morbidity and
family education & counseling take providers . of maternal PNC services & newborns mortality
action booklet knowledge, skill, newborn health
and commitment and nutrition A

on maternal
newborn health and
nutrition services

services

Routine Community Health
Management Information Systems
and Program Review process
strengthened through collaborative Improved data use

Quality Improvement approach and monitoring,

acceptance, &

commitment of
MoH

Stop gap procurement & logistic
support of MNHN commodities - Iron
and misoprostol tablets

FIGURE 3 Ethiopia: Reducing maternal and neonatal morbidity and mortality through supporting Ethiopia's health extension programme to
increase access to quality maternal, neonatal, and nutrition services. MNHN = Maternal Newborn Health and Nutrition; MoH = Ministry of
Health; ANC = antenatal care; PNC = postnatal care

were hypothesized to ultimately reduce maternal and neonatal mor- health services. Quantitative key performance indicators along with
bidity and mortality in the four countries. We identified ways to frequency of collection of the indicators were defined to match

bridge gaps in the provision and utilization of maternal and neonatal the different levels of the key components of the logic model and
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Input

Community mobilization and referral
(Demand creation)

Community health worker training

Behavior change interventions at
the community level

Traditional birth attendant
orientation

Individual and collective incentive
package

Health facility
strengthening

Teamwork and simulation training
from PRONTO
(Intervention only)

KUNG'U ET AL
Outcomes Impact
Strengthened Increased maternal é
providers newborn health Women adopt
know]edge, skill, and nutrition health messages
and commitment on knowledge for and practices
maternal newborn women & their
health and nutrition social influencers
services
Improved Decreased
Traditional Increased nutrition and maternal and
> birth utilization of ANC, health status of —»] Neonatal
attendants as delivery & PNC pregnant women morbidity and
birth services & newborns mortality
companions

A

Improved quality of
of maternal
newborn health and
nutrition service

Retention of

community health

workers in
program

o

Harmonized emergency obstetrics
and newborn care training from the
MoH
(Intervention & Comparison)

Improved skills and knowledge among facility
health workers

/'\

FIGURE4 Kenya: Reduce maternal and neonatal morbidity and mortality in Kenya through improving care and nutrition for women at risk during
pregnancy through a novel community-facility linkage programme. PRONTO = Programa de Rescate Obstétrico y Neonatal: Tratamiento Optimo y
Oportuno; MoH = Ministry of Health; ANC = antenatal care; PNC = postnatal care

Community mobilization
(Demand creation)

Input

Training of community health

Outcomes Impact

Increased antenatal Women adopt

volunteers

Behavior change
communication activities at
the community

care and essential health
nutrition action messages and
knowledge of CHV practices

Increased antenatal

Health facility strengthening

Improve provision of essential
supplies

Quality assurance of antenatal
care services

care and essential Increased Improved Decreased
nutrition action utilization of nutri[t’ion and maternal and
knowledge pregnant ANC services Neonatal
" health status of [ —p on
women & community pregnant women morbidity and
influencers & newborns mortality

Increased demand Improved
for antenatal care adherence to
services IFA

supplements
)
‘Women receive
IFA
supplements

Improved skills and knowledge of health staff ]

FIGURE5 Niger: Reducing maternal and neonatal morbidity through health facility strengthening and community mobilization. CHV = Community
Health Volunteer; IFA = iron folic acid; ANC = antenatal care

were measured to track progress and change associated with the promotional materials, dramas, scripts, and skits. The duration and
project interventions. Qualitative approaches included formative intensity of the strategies used were not identical across the
assessments that were used to design culturally appropriate countries but depended on the type of behaviour being changed,
behaviour change interventions. Behaviour change communication the barriers and enablers identified through formative research and
(BCC) strategies within our CBMNH-N projects included social the social and cultural context. The formative research will be

mobilization, interpersonal communication, branding, and use of reported elsewhere.
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Input

Outcomes

Impact

Formation and training of
facilitators to serve as influencers
and lead pregnant women peer
groups

Delivery with a trained
provider in the
community (for low risk
deliveries)

Matron, Bajenou Gox and Relay
trained & have an effective —
communication strategy

—

Health extension workers trained
and have an effective
communication strategy

Early antenatal
care

Comprehensive package of
maternal and newborn health

dose used at health
posts

Appropriate use of iron-
folic acid supplements

Delayed umbilical cord
clamping & quality

care

Decreased
Postparts
Misoprostol use h:l:l(l;)l’arh:;
MgS04 loading Improved Decreased maternal

nutrition and

P health status of

pregnant women
& newborns

and Neonatal
morbidity and
mortality

Decreased

services designed Quality antenatal
care, including

effective counseling

New health huts enlisted and
equipped

Child birth preparedness

prevalence of
anemia during
pregnancy

Health Post’s supply and
distribution issues resolved for
misoprostol, IFA, and MgSO4

loading dose

(specific to health posts)

Early and exclusive

breastfeeding

Decreased Newborn
Infections

FIGURE 6 Senegal: Reducing maternal and neonatal morbidity and mortality through the development and piloting of a comprehensive maternal

and newborn community health policy for Senegal. IFA = iron folic acid

2.3 | Step 3: Identifying the rationale for selection of
key performance indicators

A key characteristic of the CBMNH-N project was a rigorous monitor-
ing and evaluation system as part of the design of the project. In order
to measure improvements in inputs and outcomes along the imple-
mentation pathway as outlined in the project logic models, we high-
light in this section what we identified as the rationale for selection
of key performance indicators based on an evidence informed pro-
gramme model using proven interventions (Bhutta et al., 2013). Uptake
of the interventions is described as utilization of one or more compo-
nents of the CBMNH-N package and was assessed by measuring

changes in key performance indicators.

231 |

It is well known that ANC is more beneficial in preventing adverse

Quality and uptake of antenatal care

pregnancy outcomes when received early in the pregnancy and contin-
ued through delivery (Klemm et al., 2011). WHO recommends that a
woman without complications should have at least four ANC visits,
the first of which should take place during the first trimester (Lincetto,
Mothebesoane-Anoh, Gomez, & Munjanja, 2013). Quality and uptake
of ANC were key components in each of the projects and we devel-
oped indicators to capture the status of these components. These
include percentage of mothers attending one or more antenatal visit;
percentage of mothers attending four or more antenatal visit; percent-
age of mothers receiving first antenatal visit during the first trimester;
percentage of mothers who received advice about the importance of
having ANC visit; percentage of mothers who received advice about
when to start the ANC visit; and percentage of mothers who received

advice about the importance of having at least four ANC visits.

2.3.2 | Essential nutrition actions in ANC, delivery, and
PNC—IFA supplementation; initiation of breastfeeding and
exclusive breastfeeding; delayed umbilical cord clamping

IFA supplementation

Daily oral IFA supplementation is recommended as part of the ANC to
reduce the risk of iron deficiency, maternal anaemia, and low
birthweight. Pregnant women are advised to take IFA supplements
during pregnancy for at least 90 days to prevent anaemia and other
complications (WHO, 2012a). Through formative assessments in each
of the four countries, we identified barriers to IFA supplementation
and developed country-specific BCC material that was used by the rel-
evant implementing partner in each country to educate women at both
health facility and informal and formal community encounters. We also
ensured there was adequate IFA supplements after facility supply
chain assessments identified shortages by including stop gap procure-
ment as part of our package to ensure no stock outs during the project
life. Indicators measured include percentage of mothers who took any
IFA supplements during the pregnancy; percentage of mothers who
took IFA supplement during the latest pregnancy for > 90 days; per-
centage of mothers who received advice on IFA supplements; percent-
age of mothers who received advice on IFA supplements from health
care personnel; percentage of mothers who received advice on IFA
supplements during postnatal visit; and percentage of mothers who
knew at least one benefit of consuming IFA supplement.

Breastfeeding

It is recommended that children be put to the breast within an hour of
birth and should be exclusively breastfed for the first 6 months of life
to achieve optimal growth, development, and health (WHO, 2014).
Through formative research, we identified key influencers of the
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mother in each country context, who we then involved in BCC relating
to protecting, promoting, and supporting breastfeeding. Indicators
measured included percentage of mothers whose infants were put to
the breast early (within 1 hr) after delivery; percentage of mothers
whose < 6 months infants had exclusive breastfeeding status; percent-
age of mothers who received advice on early initiation of
breastfeeding; and percentage of mothers who received advice on
exclusive breastfeeding.

Delayed cord clamping

WHO recommends that delayed umbilical cord clamping (not earlier
than 1 min after birth) should be performed during the provision of
essential neonatal care for improved maternal and infant health and
nutrition outcomes (WHO, 2014). Delayed umbilical cord clamping
was incorporated into the training curriculum of health workers in Ethi-
opia, Kenya, and Senegal. The indicator we measured was the percent-

age of mothers who knew the benefit of delayed cord clamping.

2.3.3 | Delivery with skilled and trained birth attendant

Proper medical attention and hygienic conditions during delivery can
reduce the risk of complications and infection that can cause morbidity
and mortality to either the mother or the baby. Increasing the number
of deliveries in the health facilities is an important factor in reducing
health risks to both the mother and the child; the specific mechanism
to reduce risks of delivery was adapted to the policy of each country.
In Kenya, where the policy advocates for facility based deliveries,
one major component of the CBMNH-N project was redefining the
roles of Traditional Birth Attendants (TBAs) to birth companions. TBAs
who originally delivered women at home were motivated through the
CBMNH-N interventions to accompany women to the health facility
for delivery. In Afar region of Ethiopia, where the health system con-
text allowed, the project equipped heath care providers at the health
posts by training them as birth attendants to deliver women at the
health post. Bridging the personnel gaps in health facilities is in line
with the WHO guidance on optimizing health workers roles through
task shifting (WHO, 2012b). In Senegal, community health workers
(CHWs) were trained to conduct delivery for low risk deliveries; while
in Niger, no specific intervention was specified. Indicators measured
included percentage of mothers whose delivery was facility-based;
percentage of mothers who delivered with the assistance by facility-
based health personnel; percentage of mothers who delivered with
the assistance by community-based health personnel/who delivered
at home; and percentage of mothers who delivered with the assistance
by TBAs.

234 | PNC

Appropriate care during the postnatal period is an important determi-
nant of the well-being of mothers and their newborns. WHO has pro-
vided recommendations on timing of discharge from a health facility
after birth, number and timing of postnatal contacts, home visits for
PNC, and content of PNC for newborn (assessment of the baby, exclu-
sive breastfeeding, and cord care; WHO, 2013a). Indicators measured

included percentage of mothers who received PNC from facility-based

health personnel; and percentage of mothers who received PNC from
community-based health personnel.

24 | Step 4: Evaluation of the CBMNH-N project

Strengthening the evidence base on how to effectively deliver mater-
nal and neonatal health and nutrition interventions requires
programmes or complex public health interventions that are well
designed, implemented, and evaluated. The CBMNH-N project
engaged rigorous plausibility evaluation designs (Habicht, Victora, &
Vaughan, 1999). All countries implemented quasi-experimental pre-
post non-randomized intervention studies with comparison groups. It
was not logistically feasible to conduct randomized controlled trials;
nonetheless, these less robust yet rigorous designs were implemented
to maximize our ability to evaluate the impact of the various compo-
nents of the CBMNH-N project on knowledge and practices related
to maternal and neonatal care and to inform scale-up (Kung'u et al.,
2018). Routine monitoring and evaluations were implemented in each
country with the intent of estimating the overall public health impact
of the project and facilitating the compilation of evidence and lessons
learnt for potential of similar programmes in other regions of the coun-
try or other countries.

3 | RESULTS

This CBMNH-N multi-country project logic models focus on pregnant
women and their newborns. Each country's logic model uniquely
addresses the gaps identified, though there are a few cross cutting
themes that touch all four countries as described in Figure 2, the over-
all programme theory. Each county's package of interventions is
unique and therefore could not be described in detail here; however,
we provide a brief explanation of each country's project and logic

model as a key result of the setting up of the CBMNH-N project.

3.1 | Ethiopia

Nutrition International's objective in Ethiopia was to improve the
coverage and quality of care for women and newborns by improving
ANC, delivery, and PNC through a strong focus on training commu-
nity-level providers and quality improvement (Ql). The project also
focused on strengthening essential nutrition actions in ANC, delivery,
and PNC. The project targeted 13,000 pregnant women and newborns,
and over 700 health providers in the pastoralist region of Afar, Ethiopia.

3.11 |
Nutrition International partnered with Emory University, MaNHEP

Partners

for implementation, the Federal and Regional MoH for Policy and
Advocacy, and the University of Addis Ababa and Jimma University
for the baseline and end line surveys, respectively. The MaNHEP
model was developed specifically for Ethiopia and had been success-
fully implemented in rural Amhara and Oromiya regions of Ethiopia.
This model integrates specific maternal and neonatal nutrition actions
into their basic package of essential services through a three pronged

intervention approach: (a) community- and facility-based maternal
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and newborn health training, (b) continuous Ql, and (c) BCC for
demand creation.

312 |
The CBMNH-N project in Ethiopia trained TBAs to identify pregnant

women, provide home visits to these women, give group family

Key project interventions

counselling, refer women to facilities for the ANC package, and make
referrals to facilities in the cases where complications arose prior to
or during delivery. Community leaders, elders, and religious leaders
formed QI teams to monitor the work of the TBAs and health exten-
sion workers providing ANC, delivery, and PNC. TBAs and QI teams
worked together to develop “change ideas” utilized to improve uptake
and quality of ANC, delivery, and PNC services in their communities.
Facility-based health providers were trained in emergency obstetrics
and newborn care and participated in facility-Ql teams in order to
monitor the quality of services provided. Furthermore, regularly facili-
tated community learning sessions were held to review coverage data,
evaluate change ideas, and plan activities.

Health care providers were encouraged to use misoprostol to pre-
vent maternal mortality due to post-partum haemorrhage and were
taught about detecting danger signs during pregnancy. TBAs and
health extension workers provided pregnant women with IFA supple-
ments during ANC at the health posts. Health workers were trained
on birth planning and taught this to pregnant women. These women
were also educated on the importance of early initiation of
breastfeeding and exclusive breastfeeding for infants 0-6 months of
age. Pregnant women were also provided with nutrition counselling

through various providers throughout pregnancy (Figure 3).

3.2 | Kenya

The objective of the CBMNH-N project in Kenya was to improve
maternal health outcomes by building community-facility linkages that
focused on increasing the demand for ANC, delivery, and PNC services
by pregnant women as well as improving the skills of health workers in
team work and emergency obstetrics via the PRONTO (Programa de
Rescate Obstétrico y Neonatal: Tratamiento Optimo y Oportuno) model.
The project also focused on strengthening essential nutrition actions
in ANC, delivery, and PNC. CBMNH-N targeted 58,000 pregnant
women and newborns, and 3,750 health care workers in Kenya's

Kakamega County.

321 |

Nutrition International partnered with Amref Health Africa as
PRONTO as

implementing partner at the facility level, the MoH for policy and

Partners

implementing partner at the community level,

advocacy, and University of Nairobi and Kenyatta University for the
baseline and end line surveys respectively. Amref Health Africa's
mission is to improve the health of people in Africa by partnering
with and empowering communities, and strengthening health
systems. Amref was responsible for creating demand for maternal
and newborn health services through community mobilization and
referral in Kenya. They established and strengthened community
units; implemented behaviour change interventions; and redefined

the roles of TBAs to birth companions among other interventions
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at the community. PRONTO aims to optimize care during birth by
providing a novel approach to emergency obstetrics and perinatal
training for health and non-health workers present at the health
facility to foster teamwork and ensure they respond more effectively
(within their institutional limitations) to emergencies involving women
and newborns. PRONTO uses a high fidelity, low-tech in-situ
simulation based team training programme that was developed
by University of Washington and other collaborators (http://
prontointernational.org) and has been used elsewhere and shown to
have impact (Walker et al., 2014; Walker et al., 2015). Building on
their existing relationship with the University of Nairobi, where they
were setting up a regional training hub, PRONTO was made respon-
sible for training facility based personnel in teamwork and simulation
training using the PRONTO model in Kenya. The PRONTO interven-
tion and its impact on participant teamwork skills, obstetric, and
neonatal knowledge and self-efficacy is described in another manu-

script that will be printed in this supplement (Dettinger et al., 2018).

3.2.2 | Key project interventions

Project interventions included having CHWs promote ANC, delivery,
and PNC services through home visits, community dialogue days, and
peer support groups. In tandem, health facility providers received
training on the government's recently developed but not scaled up har-
monized emergency neonatal and obstetric care curriculum; and were
engaged in simulation and team-based training for additional emer-
gency neonatal and obstetric care skills. TBAs were trained and
transitioned to new roles as Birth Companions and received a fixed
rate transport reimbursement equivalent to $2.5 for every pregnant
woman directed to deliver at a health facility. In conjunction with
MoH, we developed a guideline for reorienting TBAs as birth compan-
jons that describes the reorientation process, implementation of new
roles, and recognition of TBAs. A manuscript describing the community
perceptions towards the new role of TBAs as Birth Companions and
Nutrition Advocates in Kakamega County, Kenya will be printed in this
journal supplement (Anono et al., 2018). The programme utilized
WHO's “Near Miss” form to monitor quality of delivery services. The
Near Miss form was completed for every pregnant woman who visited
the health facility for delivery or those up to 48 hours post-partum
who were admitted to the facility or referred immediately. Embedded
within the health facility strengthening component was a monitoring
system that ensured effective stock management of essential maternal
and newborn health and nutrition commodities.

Community-based and facility-based health care personnel were
trained on maternal and newborn health solutions. These solutions
included the promotion of and referral to ANC, including both IFA sup-
plements and PNC. Personnel learned to detect danger signs during
pregnancy and when to refer pregnant women to health facility for
delivery. The promotion of delayed umbilical cord clamping was also
taught to health care providers as one of the essential nutrition
actions. Pregnant women received nutrition counselling throughout
pregnancy and were trained on the importance of immediate and
exclusive breastfeeding for 6 months and encouraged to practice these
essential nutrition actions. They also utilized the services of TBAs as

birth companions to the health facility for delivery (Figure 4).
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During the initiation of the project activities, national, regional,
and local stakeholder meetings resulted in tweaking of the approach;
the partners had developed the CBMNH-N approach with the
assumption that all facility health workers had minimum training in
emergency obstetrics. Through these initiation consultations, we
found that the training and capabilities of public facility health workers
were varied and MoH strongly suggested that we retrain them on a
harmonized emergency obstetrics curriculum as a component of the
CBMNH-N package in the project area.

3.3 | Niger

Unlike the other three countries, which had targets of programme
delivery in addition to evidence generation, the project in Niger was
an in-depth study to inform how to strengthen uptake, quality of care

and access to ANC in rural Niger. The project targeted over 900

pregnant women in the Zinder region of Niger.

331 |

Nutrition International's partners in conducting this research project

Partners

included HKI for the implementation, University of California Davis
for the evaluation, and the MoH for policy and advocacy. The project
in Niger focused on assessment of the Nutritional Status of Pregnant
Women in Zinder, Niger and optimization of prenatal care services,
as such, it had an elaborate research component, hence the choice of
University of California Davis who had extensive research experience
in West Africa. HKI, the implementing partner, started its programmes
in 1987, and assists the government's efforts in prevention and
treatment of malnutrition, strengthening health services, and
community networks for promoting essential nutrition actions among

other programmes.

332 |

The project included a baseline survey to assess the stage of

Key project interventions

pregnancy and the nutritional status (weight, height, presence of
anaemia, and biomarkers for iron and vitamin A status) of pregnant
women. A qualitative assessment was also conducted on beliefs,
barriers, and enabling factors for ANC and pregnancy outcomes. We
also evaluated the quality of PNC services at the health centre. Based
on the qualitative research, we developed an optimization strategy to
improve ANC uptake and quality in the project districts. The strategy
included ensuring a full supply of materials and essential commodities
for ANC at health facilities; training health facility providers on
improved counselling skills; and training community volunteers on
dissemination of the BCC messages for improved uptake of ANC to
pregnant women, their families, and community influencers. A rigorous
evaluation of the strategy was undertaken, which involved an
assessment of the nutritional status of pregnant women using
anthropometric measures. Other components of the model included
nutrition counselling and gestational weight monitoring and malaria
prevention for pregnant women (Figure 5). A manuscript detailing the
CBMNH-N project in Niger has been submitted for publication in this
supplement. (Begum et al., 2018).

3.4 | Senegal

The objective of the CBMNH-N project in Senegal was to increase the
uptake and improve the quality of maternal and newborn health
services through the development and implementation of a comprehensive
maternal and newborn health policy for Senegal. These interventions
targeted 46,000 pregnant women and newborns, and 650 community-

based and facility-based health personnel in Kolda, Senegal.

341 |

Nutrition International partnered with Santé Plus for the situation

Partners

assessment, Child Fund for implementation of the CBMNH-N model,
the MoH for policy and advocacy, and the Institut de Santé &
Développement for the baseline and end line surveys. Child fund was
already at work in Kolda region. Their activities included carrying out
community sensitization workshops and strengthening the community
based health platform by training of community health volunteers and
developing BCC and community-based health information systems.

342 |
CBMNH-N project in Senegal was implemented through a three step

Key project interventions

process: Step 1 involved validation of the CBMNH-N concept note
through a series of iterative workshops to agree on key relevant inter-
ventions for the country and to approve the CBMNH-N proposed strat-
egy; Step 2 involved conducting a national situation assessment. The
situation assessment served as a baseline contextual analysis and
included formative research to understand the maternal and newborn
health situation from both the beneficiaries' and the stakeholders'
perspectives. The findings from the situation assessment were analysed
and incorporated into the development of the maternal and newborn
health and nutrition package of interventions, and were brought into
alignment with the National Maternal Health Policy; Step 3 involved
the developing of a national operational plan and detailed implementa-
tion plan for Kolda region. National workshops were conducted to
validate the plan; a regional workshop in Kolda to finalize and validate
the essential package of services to be implemented; and a community
sensitization workshop before onset of implementation.

The package of interventions was then defined as the CBMNH-N
model (Figure 6). The components of the model included training
CHWs, TBAs, nurses, and midwives on essential nutrition actions. Peer
support groups were also created to promote ANC, delivery, and PNC
services. The model also included improving the referral system from
health huts to higher-level health facilities for complications detected
during pregnancy and delivery. Additionally, the model ensured that
all health huts and health posts in the project area had adequate equip-
ment and supplies of essential commodities (Figure 6).

Various cadres of health workers were trained on specific topics,
which included the promotion of ANC, IFA consumption, birth assis-
tance, and PNC. Health care workers were encouraged to use miso-
prostol to prevent maternal mortality due to post-partum
haemorrhage. Health workers and pregnant women were taught about
the benefits of delaying their first pregnancy and birth spacing.
Pregnant women were also educated on the importance of initiation

of breastfeeding and exclusive breastfeeding as critical essential
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nutrition actions. The project also included nutrition counselling and
monitoring of gestational weight gain.

4 | DISCUSSION

Provision of services (supply) and utilization of services (demand) are
important pillars in the attainment of the overall goal of reducing mater-
nal and neonatal morbidity and mortality. To achieve this goal, various
models are used by programmers and researchers to better understand
the causes and associated contextual factors of maternal and neonatal
health and nutrition. Recommended models are generally composed of
addressing barriers in demand for services and deciding to seek care,
barriers in accessing the health facility and barriers in encounter with
a skilled service provider, and barriers in receiving quality care once at
the health facility (Thaddeus & Maine, 1994). Use of community based
personnel and outreach services are important components for such
models because they mitigate some of these barriers. We did not
systematically implement any specific model, rather we worked
through available health systems in the four countries and identified
gaps and barriers to address through improved programme designs
based on a theory driven approach. Therefore, one strength of the
CBMNH-N project was that each intervention package was tailored
to the uniquely identified gaps in each country while incorporating
components that had been proven elsewhere to be successful.
Another strength of the CBMNH-N projects was the focus on the
primary health care approach that emphasizes promotion of preventive
services. Various levels of the health system are skewed towards
curative rather than preventive services. Health and nutrition
interventions that focus on prevention have for the most part been
on the sidelines, yet they are critical for the same outcomes that
curative services seek to manage and treat. The potential of strengthening
health systems in LMIC using primary health care to deliver health and
nutrition interventions is well documented (WHO, 2008; WHO, 2013b).
We anticipate that to some extent with CBMNH-N, we have addressed
the core principles of primary health care: universal coverage; people
centred services; health public polices; and leadership (WHO, 2008).
Another critical component of all our CBMNH-N country projects
was the focus on strengthening essential nutrition actions in ANC,
delivery, and PNC. Overall, assessing effective functioning of essential
nutrition actions within ANC, delivery, and PNC has been infrequent
with focus mainly being on IFA supplementation programmes within
ANC (Klemm et al., 2011; Stoltzfus, 2011). Indeed, to be successful,
IFA supplementation programmes need to be well integrated into the
programmatic agendas for reducing morbidity and mortality of pregnant
women and neonates (Stoltzfus, 2011). Policy options informed by sci-
entific evidence and accompanied with best practices can help coun-
tries make appropriate choices for their contexts and increase
likelihood of achieving these essential nutrition actions. Because LMIC
have limited resources to address their health and nutrition challenges,
evidence-informed decisions will assist in prioritizing the use of those
resources efficiently in actions proven to be effective in other contexts,
yet adapting to their specific needs with project such as this CBMNH-N.
CBMNH-N projects were set up to generate evidence relevant to

designing and implementing contextually tailored maternal and
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neonatal health packages integrating nutrition into health programmes
at the community level in different countries. The impact of the pro-
jects has been demonstrated and will be reported in this supplement
(Kung'u et al., 2018). Efforts to replicate and scale up components of
the projects in similar contexts based on the demonstrated impact evi-
dence of the interventions are currently underway. That notwithstand-
ing, invaluable other lessons were learned in setting up the projects
that set them up for success and have implications for others setting
up health and nutrition programmes. These factors are fundamental
building blocks that underpin, enable, and drive change in nutrition
programmes and can proactively be made to happen in other settings
(Gillespie & van den Bold, 2017). These included building commitment,
coherence, accountability, capacity, and leadership by community sen-
sitization and engagement of community leaders as part of stakeholder
dialogue; stakeholders' participation and agreement on common
results' framework; and early dialogue and engagement of political

and community leadership.
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