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Abstract 

Background

Immediate Kangaroo Mother Care (iKMC) involves the initiation of 
skin-to-skin contact (SSC) between the mother (or an additional 
caregiver) and preterm and/or LBW infants within the first hours of 
birth, with exclusive breastfeeding. While KMC has traditionally been 
initiated after the infant stabilizes, immediate initiation of SSC has 
proven more effective in reducing neonatal mortality. However, 
despite its proven benefits, the adoption of immediate KMC remains a 
challenge. This study aims to develop and test an implementation 
model for integrating immediate KMC into the routine care of small 
and sick newborns in level 2 Special Newborn Care Units (SNCUs) in 
Bangladesh, Ethiopia, India, and Nigeria.

Methods

This multicountry implementation research study will develop and 
evaluate a scalable model for integrating iKMC into newborn care 
across six study sites in four countries. The study will involve 
developing and optimizing an implementation model using a mixed-
methods design, combining both qualitative and quantitative 
approaches. Formative research will be conducted to identify barriers 
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and facilitators to the effective implementation of iKMC, guiding the 
development of the initial model. The study will benefit from 
concurrent program learning, using both qualitative insights and 
outcome measurements, to iteratively refine the model and ensure 
high-quality, widespread implementation of iKMC.

Conclusion

The study will provide insights into the effective integration of iKMC 
into existing health systems, addressing key challenges in low-
resource settings. Findings will inform scalable strategies for 
widespread implementation, contributing to global efforts to enhance 
newborn care and reduce neonatal mortality.
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Abbreviations
CHW: community health workers
CI: confidence interval
CPAP: continuous positive airway pressure
CRF: case report form
CVT: character varying type
ENAP: every newborn action plan
iKMC: immediate kangaroo mother care
IR: implementation research
KMC: kangaroo mother care
LBW: low birthweight
LMIC: low- and middle-income country
M-SNCU: mother-special newborn care unit
MS SQL: Microsoft structured query language
NICU: neonatal intensive care unit
RCT: randomized controlled trial
RR: relative risk
SBCU: special baby care unit
SCANU: Special Care Newborn Unit
SNCU: special newborn care unit
SSC: skin to skin contact
WHO: World Health Organization

1. Background
Annually about 23.4 million infants are born small for gestational age, and 13.4 million are born preterm.1 These infants
are at a heightened risk of death and developmental challenges, contributing to 80% of all neonatal deaths.2,3 Kangaroo
mother care (KMC), involving prolonged skin-to-skin contact (SSC) with the mother, with exclusive breastmilk feeding
is an effective evidence-based intervention for enhancing the survival, health, and development of these vulnerable
infants.

Until recently, the global recommendation was to initiate KMC in health facilities after the infant is clinically stable.4

However, by the time preterm and/or LBW infants become clinically stable, half to two-thirds of early deaths would
already have occurred, limiting KMC’s effectiveness in preventing these deaths.5 The impact could be much larger if
KMC were initiated as soon as possible after birth, as demonstrated by the WHO-coordinated trial, which led to a 25%
reduction in neonatal mortality (95% CI) when KMC was started within 2 hours after birth irrespective of the clinical
condition of the infant vs. when it was started when the newborn was clinically stable.6 In November 2022, WHO also
updated its guidelines recommending iKMC as a standard of care for all preterm and/or LBW infants based on the latest
systematic review indicating that KMC initiated early (defined as within 24 hours of birth) reduces neonatal mortality by
23% (RR 0.77, CI 0.66 to 0.91), compared to late-initiated KMC.7 In addition to early initiation, the duration of KMC is
important. Greater mortality reduction was observed when the daily duration of KMC was at least 8 hours per day than
with shorter-duration KMC.8

However, starting KMCwithin a few hours after birth when the infant is very small or sick requires specialized/intensive
care, and sustaining it for up to 24 hours per day requires medical interventions such as respiratory support (e.g., CPAP),
intravenous fluids, and close physiological monitoring. Ensuring prolonged skin-to-skin contact while maintaining these
medical treatments requires specialized infrastructure and equipment that can accommodate mothers alongside their
infants, trained healthcare staff to support mothers in providing KMC while managing the infant’s clinical needs, and
policies that enable zero separation. These elements are essential for sustaining iKMC for up to 24 hours daily.

Hence, integrating iKMC into existing health systems may pose significant challenges, particularly in resource-limited
settingswhere healthcare infrastructure and health provider numbers and capacitymay not be adequate. This becomes even
more challengingwhenwe consider that global coverage ofKMC, even for stable preterm infants, remains very low despite
20 years of existingWHO recommendations and global impetus on improving its implementation. iKMC is a new concept
that challenges the traditional model of care wherein mothers are separated from their very small and/or sick infants when
they require admission to the newborn care unit, and the care is taken over primarily by the healthcare workers.

The new concept requires that the mother and infant remain together at all times, even when the infant is small or sick,
a concept that is virtually non-existent even in high-income/well-resourced settings. It poses challenges into the mindset
of health professionals who are traditionally trained to view the separation of mother and infant as necessary for
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specialised care in special newborn care units (SNCU), and who see the mother’s role as limited to that of a visitor rather
than an active caregiver.

Although evidence on efficacy is clear, there is an evidence gap on how to effectively integrate iKMC into routine small
and/or sick newborn care (SSNC).9–11 These challenges necessitate implementation research to identify effective
strategies for integrating iKMC as standard of care for small and/or sick infants and to address context-specific barriers.

This iKMC implementation research (iKMC-IR) study aims to develop a model to effectively integrate iKMC into the
care of small and/or sick infants in the existing health systems and test the model for optimisation in level 2 facilities at
6 study sites in 4 countries.

This studywill be conducted in two phases. Phase 1will focus on the development and optimization of an implementation
model and phase 2 will focus on the scale up of the optimized implementation model in multiple districts in the study
countries. This protocol paper outlines the aim, objectives, study design of phase 1 of the iKMC-IR study.

2. Methods/Design
2.1 Objectives
The primary objectives of the study are to a) develop an optimized implementation model in six sites in four countries
(Bangladesh, Ethiopia, India, andNigeria) that will integrate iKMC into functional SSNC in the level 2 SNCU for preterm
and/or LBW infant management, b) scale up the optimized implementationmodel tomultiple administrative areas in each
country using a stepped-wedge design and evaluate the impact of the scale-up on quality and coverage and health
outcomes, including neonatal mortality, and c) support the national governments in the four countries to further scale up
iKMC at sub-national and national levels.

The study will also obtain costs of setting up M-SNCUs in each context to support countries in decision making for
scale up.

2.2 Study design
This is a multicountry implementation research and effectiveness study that will be conducted in the context of improved
care for preterm and/or LBW infants. The first phase of the study will begin with a model development and optimization
phase, using a mixed-methods design that applies qualitative and quantitative research methodologies. Formative
research will be used to identify barriers and facilitators for quality iKMC in designing the initial implementation model.
Concurrent programme learning using qualitative research and outcome measurement while implementing the model in
routine care settings will be used to improve the model iteratively until high coverage of quality iKMC is achieved.
Figure 1 below illustrates the overview of the phase 1 study design.

Figure 1. Overview of the study during phase 1 (model development & optimization).
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2.3 Setting of the study
2.3.1 Study countries

The study will be conducted in six sites, two in Africa (Ethiopia and Nigeria) and four in Southern Asia (Bangladesh and
India). These regions have a high burden of LBW and neonatal mortality; they contribute substantially to the global
burden. Southern Asia alone accounts for nearly half of all LBW infants born globally and Africa for approximately
25%.12,13 There is strong commitment from the governments in these countries to improving hospital-based care for
preterm and/or LBW infants.

2.3.2 Selection of study sites within the country

Each site will base its study in one or more health administrative areas (called ‘district’ in Bangladesh and India; ‘woreda’
in Ethiopia and ‘local government area’ in Nigeria). All sites will implement the study in areas that have: (i) population
size of about 1-2 million for South Asian countries and half a million to a million for African countries; (ii) neonatal
mortality and LBW rates which are the same or higher than national levels; (iii) institutional birth rates that are the same or
higher than national levels (iv) quality of care consistent with local or national hospital standards; (v) at least one hospital/
facility with a level 2 newborn care unit or a facility where it is feasible to set up one; and (vi) strong commitment of the
facility and local government to sustain iKMC after the study ends. The study districts will be selected jointly with the
leadership of the ministries of health and their local subsidiaries. Table 1 details the study site names, principal
investigators and iKMC implementing facilities.

2.3.3 Characteristics of participants

Inclusion criteria

The study population is preterm and/or LBW infants (gestational age <37 weeks or birthweight <2.5 kg) requiring care in
the level-2 newborn care unit and their mothers, i.e., infants who are below the country-specific cut-off point for
birthweight or gestational age for level-2 newborn care unit admission, or those preterm and/or LBW infants who are
above the country-specific cut-off but are sick and need admission (Figure 2). However, the strengthening of care will be
done for all small and/or sick newborns irrespective of where they are cared for in the health facility.

Table 1. Description of study sites, Principal Investigators and iKMC implementing facilities.

Country and Site Name of Principal Investigators, affiliations IKMC implementing
facilities

Bangladesh –Rajshahi
District, Rajshahi
Division

Ahmed Ehsanur Rahman, International Centre for
Diarrhoeal Disease Research, Bangladesh

Rajshahi Medical College
Hospital

Bangladesh –
Manikganj District,
Dhaka Division

Salahuddin Ahmed, Projahnmo Research
Foundation, Bangladesh

1. Bedded General
Hospital

2. Manikganj Medical
College Hospital

3. Mono Medical College

Nigeria – Osogbo,
Osun state

Ebunoluwa Adejuyigbe
Department of Paediatrics, Obafemi Awolowo
University, Ile-Ife, Nigeria

Osogbo State Hospital

Ethiopia – Sadam
Region, Hawassa

Abiy Seifu Estifanos, Department of Reproductive,
Family and Population Health School of Public Health,
Addis Ababa University, Ethiopia

1. Hawassa University
Comprehensive
Specialized Hospital

2. Adare General Hospital
3. Tula General Hospital
4. Busholo MCH specialty

center

India – Ambala,
Haryana state

Sarmila Mazumder, Society for Applied Studies, India Ambala District hospital

India – Ghaziabad,
Uttar Pradesh state

Aarti Kumar, Community Empowerment Lab, India Ghaziabad District hospital
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Exclusion criteria*

Preterm and/or LBW infants requiring care in the level 2 newborn care unit who are critically sick, for example:

• are not breathing spontaneously (after resuscitation) at 60 minutes after birth

• have congenital malformations that interfere with the intervention, or the intervention interferes with the
required care for the congenital malformation (e.g., anencephaly, congenital heart disease, gastroschisis,
hydrocephaly, multiple malformations, omphalocele, tracheoesophageal fistula, etc.) or

• are in shock (in need of inotropes)

• received invasive mechanical ventilation in the first 2 hours of birth for inborn babies or within two hours of
admission to level 2 newborn unit for outborn babies or

• liveborn who died in the first 2 hours of birth or first 2 hours of admission or were dead at the time of admission
to the iKMC implementing facility

*These infants will be excluded from the study for outcome measurement purposes however all newborns will receive
appropriate care in the iKMC implementing facility.

WHO2022 guidelines include a recommendation for KMC for all preterm and/or LBW infants starting immediately after
birth unless the infant is critically sick. Therefore, KMC provision for all preterm and/or LBW infants will be
strengthened at all levels of care. However, the purpose of the study is to implement and scale up iKMC for preterm
and/or LBW infants who are at high risk of being separated from the mother, i.e., those preterm and/or LBW infants who
require SNCU care, either because they are too small or sick. Hence, while the facilities provide iKMC for all preterm
and/or LBW infants based on the WHO recommendation, the study will include only preterm and/or LBW who require
SNCU admission after birth.

2.3.4 Description of study team

The national and provincial ministries of health are the most important partners in this implementation research effort.
WHO ensures that the national, provincial and district level programme managers are engaged in the design and
implementation of the study. Another important stakeholder is the local research group, which has the skills and
experience to conduct the study. This research group has been jointly identified by the ministry of health and the
WHO national office in each country.

Figure 2. Description of study population in the iKMC implementing facility.
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The existing health workforce who are already part of the health system in the study site, programme managers and
researchers jointly make up the study team. The iKMC intervention is delivered by the health workforce; the main role of
the research team is to support the implementation of the intervention, and data collection for iterative programme
improvements and programme evaluation.

The research team consists of three small independent teams: (i) programme learning team, trained in interviewing
techniques and qualitative methods will monitor activities for iKMC implementing facilities and hold discussions with
key stakeholders to capture their perceptions of what is and what is not working. This team is involved with formative
research and programme learning and is helping to formulate and improve the intervention; ii) implementation support
team guides the health workforce and support the creation of an enabling environment to implement the intervention in
iKMC implementing facilities through process monitoring; and (iii) outcome measurement team, will independently
measure the outcomes in the study population. Table 2 describes the study teams.

2.3.5 Key components of the iKMC implementation model

• The key components of the iKMC implementation model includes the following interventions. Skin-to-skin
contact is initiated within 2 hours after birth if the infant is born within the iKMC implementing facility; if the
infant is born outside, then within 2 hours of reaching the iKMC implementing facility (for those infants who
reach the facility within 24 hours of birth)

• Continuous skin-to-skin contact is provided by a mother/surrogate for at least 8 hours per day during the stay in
the level 2 M-SNCU (average hours per day for the overall M-SNCU stay)

• Support for early and exclusive breastmilk feeding is provided to the mother

• Required medical care for the mother and infants is provided without separation, as much as possible

The pre-requisite for the intervention

➢ Converting the level 2 SNCU into a level 2 Mother-SNCU (M-SNCU), is a key requirement to enable the
provision of iKMC. This means transformation of the SNCU to a Mother-SNCU (M-SNCU) to allow the
mother or surrogate to staywith the infant 24/7. The nomenclature of SNCUmay vary across sites—SCANU
in Bangladesh, SCBU in Nigeria, NICU Ethiopia, and SNCU in India—but for consistency, SNCU,
referring to level 2 newborn care unit, will be used throughout this document. The organization of services
described below builds on the learnings from the iKMC RCT study (Figure 3).

➢ A typical level 2 M-SNCU will have a reclining adult bed and a reclining chair for the mother/surrogate, a
warmer for the infant, provision for intravenous fluids, oxygen, CPAP support and pulse oximeter for
continuous monitoring. In addition to iKMC, a minimum package of care for preterm and/or LBW infants
requiring care in the SNCU will be provided (Table 3). Core components of the intervention package will
include support to empower and enable the mother to take care of her infant and to ensure the appropriate
medical care of themother and infant, while keeping skin-to-skin contact as long as possible. Health workers
will be trained to provide clinical care to mothers and infants, as well as counselling and support to mothers
and caregivers. Mothers are always free to determine if they wish to provide skin-to-skin contact and
breastfeeding, and if they would like to designate a surrogate.

➢ All infrastructure, equipment, and staff required to provide high quality comprehensive care for the sick and
small newborns, including respiratory support with CPAP, optimal nutritionwith emphasis onmother’s own
milk feeding, adequate monitoring and protection of infants will be strengthened by government partners
with technical support by the research team. Concurrently, postnatal and KMC wards in the iKMC
implementing facility will be strengthened to enable the provision of KMC for preterm and/or LBW infants
who do not require admission into the M-SNCU (Figure 4).

➢ Initiation of skin-to-skin contact as soon as possible after birth, promotion and support for prolonged skin-to-
skin contact up to 24 hours per day.

As mentioned above, mothers will be counselled and supported to initiate continuous skin-to-skin contact immediately
after birth, or on presentation at the iKMC implementing facility if born outside - provided they reach the facility within
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24 hours of birth - aiming for at least 8 hours of skin-to-skin contact per day. Initiation of KMC does not have to wait for
the infant to be clinically stable. SSC care will be initiated by the mother or the surrogate within the birthing room or the
operation theatre, continued during transfer and stay in the M-SNCU. The mother/surrogate and infant will be kept in
the M-SNCU until the infant is stable enough to be transferred to the KMC ward/postnatal ward or any other ward in the
iKMC implementing facilities (for stable infants), and KMC will continue to be provided by the mother until they are
discharged from the hospital. At the time of discharge, the mother will be advised to continue KMC at home.

➢ Promotion and support for early and exclusive breastfeeding/breastmilk feeding

Mothers will be counselled and supported to put the infant to the breast and express milk when they are in the M-SNCU.
Even if the infant is unable to feed from the breast, putting the infant to the breast provides the infant the opportunity to
learn how to attach and suckle and stimulate milk production. Continuous skin-to-skin contact betweenmother and infant
is likely to facilitate breastfeeding. Mothers and/or surrogates will receive counselling to promote and support exclusive
breastfeeding. If the infant is unable to feed from the breast, breast milk feeding using a cup, or a tube will be supported.
This breastfeeding support will continue through the length of stay in the hospital, including in theKMCward. At the time
of discharge, the mother will be advised to continue exclusive breastfeeding at home. If a mother is deceased or unable to
express breastmilk due to medical reasons, the team will explore alternative feeding for the infant based on the national
guideline (e.g., donor milk or formula feed).

➢ Essential/routine postnatal care for the mother and specialized care for the infant, provided without
separation and with respect

The mother and infant will be provided health care without separation as much as possible. Mothers will be provided
health care by midwives, nurses, and obstetricians while she is in the M-SNCU. If a mother has any complication for
which she needs to stay in or be transferred to the adult intensive care unit or operation theatre, skin-to-skin contact will be
initiated and/or continued with a surrogate/caregiver. If the infant requires a procedure or treatment that is not possible
during skin-to-skin contact, the infant will be shifted to an incubator or radiant warmer. Then, skin-to-skin contact will be
temporarily interrupted for the period of the procedure or treatment and resumed as soon as possible thereafter. Health
workers will have received orientation and will be supported to provide respectful care to mothers and/or surrogates and
their infants.

Figure 3. M-SNCU with level II newborn care facilities. Figure reproduced with permission from Ref. 18.
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➢ Strengthening the linkages within the hospital across departments

Any preterm and/or LBW infant identified at any point of care, including the emergency ward, paediatrics outpatient
department (OPD), labour room and operating theatre, or accompanying themother in the gynaecology/obstetric OPD for
any postnatal problem, will be assessed for special care requirements and directed to the M-SNCU or KMC ward
accordingly. Staff at each of these contact points will be oriented and trained to identify infants who require admission to
the M-SNCU. To avoid delays due to admission processes, staff will be trained so that they can initiate KMC wherever
feasible.

➢ Strengthening the referral pathway and appropriate identification of newborns who require M-SNCU care

To achieve population level coverage of iKMC, linkages with birthing facilities without a SNCU are crucial. Care will be
strengthened, ensuring that infants are accurately weighed within one hour of birth, and infants who meet the M-SNCU
admission criteria will be referred immediately to a hospital with an M-SNCU, based on national guidelines for referral.
The staff will be trained andmotivated to initiate KMC and ensure that infants are transported in skin-to-skin contact with
the mother or surrogate. Strengthening the referral pathway will include facilitated decision making by the family,
facilitated transport, addressing financial barriers through local government support, and increased readiness and
preparedness of the M-SNCUs to receive the referrals. Sub-district and lower-level facilities will also be strengthened
to provide KMC to preterm and/or LBW infants who are stable and do not meet the referral criteria based on each
country’s guideline. After discharge from the hospital, the mother and family will be introduced to a community health
worker (CHW), or the relevant health cadre in each country, who can provide counselling and support for continuedKMC
at home.

➢ Strengthening timely and appropriate identification and referral is important for high coverage, particularly
for infants born at home.

Various potential strategies will be explored, including but not limited to: social and behavioural change communication
activities to create awareness and generate demand; more frequent follow up of pregnant women who are at risk of giving

Figure 4. Enabling environment for mothers (Examination room, pantry and bathing facilities).
Figure reproduced with permission from Ref. 18.
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birth to preterm and/or LBW infants as identified during antenatal visits; motivation of families and communities to
inform CHWswhen women go into labour or as soon as possible after birth; training of CHWs in appropriately weighing
and identifying LBW infants, and strengthening transport and referral for those preterm and/or LBW infants born at
home. Strategies will be discussed and refined through co-designworkshops, and final decisions will be taken by relevant
stakeholders based on the implementation learning and outcomes.

➢ Strengthening care for small and/or sick newborns

High-quality small and/or sick newborn care reduces neonatal mortality, prevents complications, and supports optimal
growth and development. It requires a strong health system, trained providers, and well-integrated community and
facility-based services. WHO’s standards for improving the quality of care for small and/or sick newborns14 emphasize:

• Clinical management of conditions such as respiratory distress, infections, hypothermia, and feeding
difficulties.

• Well-equipped facilities with CPAP machines, incubators, radiant warmers, and essential medications.

• Competent, multidisciplinary healthcare teams, including trained nurses, midwives, and paediatricians

• Family-centered care, promoting KMC, parental involvement, and respectful communication.

• Functional referral systems ensuring seamless transitions across different levels of newborn care
Frameworks to guide the development and optimization of an iKMC implementation model

We will use Consolidated Framework for Implementation Research15 which recognizes the non-linear and recursive
nature of the implementation process. We strongly believe that adapting implementation based on process learning and
the concurrent evaluation of coverage and quality is critical to achieving the optimal models. Throughout the imple-
mentation process, we will consider factors, strategies, and outcomes that will influence the development and optimi-
zation of an iKMC implementation model. The Consolidated Framework for Implementation Research is composed of
the following five domains, with multiple constructs related to each domain:

i. Characteristics of individuals involved: This domain refers to characteristics of the individuals who would
be key for implementation of the intervention, which include preterm and/or LBW infants, mothers, parents
and families, surrogates, CHWs,midwives, nurses and doctors, facility managers, and programmemanagers
at district level, provincial, and national levels. The relevant constructs related to this domain include
knowledge and beliefs about the intervention, self-efficacy, and individuals’ motivation for change. These
will all be explored during the formative research and appropriate elements will be added to the implemen-
tation model.

ii. Intervention definition and characteristics: This domain refers to characteristics of the intervention, which
in this case will be iKMC. The specific barriers and facilitators to the implementation of the core elements of
the intervention will be identified during formative research and the implementation model will be designed
and adapted accordingly.

iii. Outer setting or broader context: This domain refers to the economic, political, social, and cultural context
which would influence the implementation of iKMC. The relevant constructs related to this domain include
resources for the care of preterm and/or LBW infants, relevant policies, political support, barriers, and
enablers for efforts for newborn survival and KMC, societal norms and perceptions about care of the small
infants and KMC. During the formative research, we will review national, subnational and facility policies
and standards to understand what policy changes need to be introduced to ensure implementation of iKMC.
The cultural context that influences iKMC will also be explored.

iv. Inner setting or health system context: This domain refers to the health system, and health facility, and the
context which would influence implementation of iKMC, including setting up M-SNCUs. The relevant
constructs related to this domain include structural characteristics of the facilities, human resources and
organization of care for preterm and/or LBW infants, culture (overarching thinking about care of the small
infants), implementation climate (need for change, compatibility with the intervention, relative priority,
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motivations, goals and feedback and learning climate), and readiness for implementation (leadership
engagement, available resources, and access to information, knowledge and skills for implementing iKMC).

v. Process of implementation: This domain of the framework focuses on engaging the relevant stakeholders,
executing, reflecting, and evaluating with the aim of optimizing the implementation model for iKMC. The
process is described in detail in the sections below.

3. Model optimization and development
In the first phase of the study, the model optimization and development process will begin with formative research to
gather insights on the needs and challenges faced by health providers and families in the four countries. Based on the
findings of this research, study teams and stakeholders will collaboratively develop an initial iKMCmodel that addresses
the specific barriers to implementation. This initial model will then be refined through iterative implementation cycles,
data collection, and documentation of programme learning, to develop a model that will be scaled up during the second
phase of the study.

Formative research

The formative research will focus on identifying and understanding barriers and enablers to implementing iKMC in the
local context. This will include qualitative and quantitative aspects, with the overall aim to inform a user-centric design of
the intervention model. The qualitative component will examine the needs, motivations, and influencers of the mother-
infant dyad, while the quantitative aspect will assess the readiness of facilities, including infrastructure and services, and
will perform a preliminary assessment of SSNC at secondary-level facilities in the study area. The formative study will
occur in a sample of health facilities and community catchment areas across the six sites where iKMC interventions will
be developed.

The specific objectives of the formative research phase are:

i. To understand perceptions of women regarding the care for preterm and/or LBW infants, including their
care-seeking practices, the barriers and facilitators to accessing health facilities, the quality of care received,
their experiences with skin-to-skin care and breastfeeding, their concerns about caring for their infants, the
support they need, and the acceptability of the intervention;

ii. To explore family and community norms, perceptions, and values regarding the care of preterm and/or LBW
infants, how to build family and community support for facility births, referrals to iKMC facilities, and the
care of preterm and/or LBW infants in general, as well as for the implementation of iKMC;

iii. To explore health workers’ knowledge, norms, and skills around care for preterm and/or LBW infants, as
well as their perceptions about the feasibility and acceptability of different components of the iKMC
implementation model;

iv. To identify and understand factors affecting the implementation and scale-up of iKMC, including existing
policies and standards, current practices in the care for preterm and/or LBW infants, and the feasibility and
acceptability of different components of the iKMC implementation model;

v. Identify and agree with stakeholders on strategies that address barriers and enablers to implement the iKMC
model effectively.

vi. Map SNCU facilities to assess their readiness for implementing the WHO minimum package of care for
small and sick newborns.

i. The following activities will be conducted in the formative phase: Qualitative in-depth interviews (IDIs)
with policy level managers/administrators at local and national level, family members, women who had
preterm birth and/or LBW infants who were cared for in a study facility in the last month;

ii. Focus group discussions (FGDs) with women in the community and female family members, including
those who gave birth in the last 12 months in a study facility or at home;
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iii. FGDs with men in the community, including partners of women who gave birth in the last 12 months in a
study facility or at home;

iv. Small group (2-3 people) or individual interviews with traditional birth attendants, women and community
group leaders, and other community stakeholders;

v. Small group (2-3 people) or individual interviews of health workers (CHWs, midwives, nurses, doctors,
obstetricians, neonatologists, pediatricians, and facility management);

Facility mapping

Existing SNCUs will be evaluated to assess the facility’s readiness to provide a minimum level of care to preterm and/or
LBW infants, including KMC. It will include an assessment of the availability of:

i. Adequate infrastructure (e.g., closed thermoneutral space with handwashing facility, private space for
KMC),

ii. Human resources (number and type of staff, e.g., doctors and nurses trained in newborn care),

iii. Equipment and supplies (e.g., CPAP for respiratory support, pulse oximeters to ensure safe oxygen use),

iv. Standard operating procedures and protocols for newborn care (e.g., infection prevention and control
including antibiotic administration, fluid management),

The findings from these activities will inform the development of an initial iKMC implementation model in participating
sites. Through co-design workshops, stakeholders will collaborate to define the activities and interventions that will
constitute the model.

4.1 Preparatory activities at different levels
The study team will conduct preparatory activities in selected districts (administrative area), particularly in the selected
hospitals where iKMC is to be implemented while formative research will be conducted. An important part of these
preparatory activities is to strengthen implementation of a minimum package of care for preterm and/or LBW infants
requiring care in SNCUs (see Table 3).

The WHO iKMC trial identified two key common gaps in care: the provision of appropriate respiratory support and
periodic clinical monitoring of infants. These gaps will be covered by efforts to ensure an adequate number of safe CPAP
machines and pulse oximeters are made available at all iKMC implementing facilities. In addition, standard operating
procedures for the use of this equipment will be developed and introduced. To ensure high quality and coverage of KMC
for stable infants, learnings from the scale up KMC study will be implemented.16

The following activities are envisaged prior to the implementation of iKMC in M-SNCUs:

i. Activities aimed at maximizing access of preterm and/or LBW infants to iKMC-implementing facilities
including accurate birth weight recording and referral of preterm and/or LBW infants born at home or lower-
level facilities that do not provide KMC including skin-to-skin contact.

ii. Activities aimed at initiating iKMC and maintaining KMC for stable preterm and/or LBW infants who were
born in or referred to the facility in SNCU through changes in infrastructure and training, motivation and
support of facility staff. The SNCU for those require admission, will be strengthened to provide effective
interventions in the standard of care, including optimal use of CPAP, breastmilk feeding, prevention and
treatment of infections, and monitoring.

iii. Activities aimed to promote birth at a health facility. Activities will be undertaken to strengthen referral and
transport. Health education activities will be strengthened to promote births in facilities and to increase
awareness of the needs of preterm and/or LBW infants. In an area where home birth is high, CHWs will
promote immediate care seeking at iKMC implementing facilities in case of preterm and/or LBW infant is
born. Community level activities may also support the continuation of KMC at home after discharge even if
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this is beyond the scope of the study; these would include telephone contact by hospital staff with CHWs and
families and home visits by trained CHWs. This network of primary and secondary level facilities and
community will transformmaternal and newborn care into the study implementation area, including the care
of the small and sick newborns.

4.2 Development of the iKMC implementation model
4.2.1 Initial model

Based on the findings of the formative research, an initial model (Model 1 in Figure 5) of the implementation of iKMC
will be developed for implementation within the existing health system. This will be done in co-design workshops which
will be held in each country under the leadership of national/provincial ministry of health, and attended by the research
group, district and hospital managers, doctor, nurse, and midwife leaders in participating hospitals, CHWs and women’s
and parents’ groups representatives, and the WHO technical support team. Group discussions will be held to inform the
implementation strategy using the APEASE criteria (Affordability, Practicability, Effectiveness, Acceptability, Safety,
and Equity).17 A similar methodology will be used during subsequent re-design workshops (see below).

4.2.2 Model iterations

Implementation of Model 1 will be initiated with concurrent programme learning/monitoring as well as quantitative data
collection on coverage and quality outcomes. The quantitative coverage and quality data are the parameters for
optimization of the implementation model, while the qualitative programme learning data (through interactions with
managers, healthcare workers, CHWs and women and families to understand their perspective on implementation)
provides answers to why we are achieving or not achieving the desired outcomes.

As mentioned above, the implementors are routine health system staff, supported by a small implementation support
team. The two other teams, a programme learning team and an outcomemeasurement team, are respectively collecting the
above-mentioned qualitative and quantitative data. The programme learning team frequently shares data with the
implementors and implementation support teams to continuously improve implementation.

To ensure the effective implementation of the initial iKMCmodel and to observe changes, such as in iKMC coverage, it is
important to plan and document how core strategies will be executed over a three-month period. For example, the first two
to three weeks of the initial month could be dedicated to implementing core activities like health provider training,
mentorship, ensuring equipment and consumables such as CPAP and KMC binders, and improving referral systems with
facilities in the network of care. The remaining time can then be used for follow-up support and supervisions, including
ongoing mentorship and program monitoring.

After the implementation of the initial model for 3 months, a re-design workshop led by the Ministry of Health will be
organized. At this meeting, lessons from implementation and data from programme learning and coverage and quality
measurement will be used to review and refine the implementation model. The re-design workshop would aim to refine,
improve and revise the implementation model to move towards a higher coverage and quality of the iKMC implemen-
tation model. A period of 3months provides adequate volume and range of implementation experience with qualitative
and quantitative data to support decisions on changes of the implementationmodel. However, this periodwill vary among
the sites based on contextual needs.

4.2.3 Model optimization

The above process will be repeated every 3 months. We envisage at least three cycles during model design and
optimization, until reaching a scalable model aiming for high coverage (aspirational for 80% coverage) and quality of
iKMC. TheWHO teamwill facilitate the sharing of learnings across different study sites to identify further opportunities
to improve the implementation models (Figure 5 and 6).While the implementation model largely focuses on the hospitals
where iKMC will be implemented, additional activities are being conducted in lower-level health facilities and
communities in the study districts (Figure 7).
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4.2.4 Identification of questions related to scalability of the implementation

Prior to initiation of the scale-up of the model, the research team will engage with the administration, government, and
programme managers at national and subnational level to identify the questions of scalability of the model within the
existing system. These questions could be related to the scale up pathway and approach, potential barriers, capacity
required for scale up, and investments needed. Addressing these questions throughout the duration of the research will
help prepare for provincial and national scale-up, which will include development of the scale-up strategy, investment
case and implementation roadmap.

Figure 5. Iterative process of model development.

Figure 6. Model optimisation: process with timeline – 3 month period.
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4.3 Outcomes for the model development and optimization phase
Themain outcome of this phase will be development of the optimized implementation model that achieves high coverage
and quality of iKMC and establishes the norm of zero separation between the mother and her infant (in each of the four
participating countries).

This will be measured through a primary coverage outcome in a tracer indicator that captures the skin-to-skin component
of iKMC i.e., initiation and duration of skin-to-skin contact.

Primary coverage outcome: The proportion of preterm and/or LBW infants born in or brought to the iKMC implement-
ing facility within 24 hours of birth, requiring care in the level 2 M-SNCUs, and received iKMC. This will be captured
through a tracer indicator on initiation and duration of skin-to-skin contact.

An infant is considered to have received iKMC if:

Figure 7. Activities expected in iKMC implementing facilities and communities in model development and
optimization phase.

Box 1. Summary of strategies to develop and optimize an iKMC model

The first stepwas the engagement of key stakeholders in the selected study districts. Two concurrent activities were
conducted in the first 2-4 months of the project implementation: formative research and strengthening the quality
of care by ensuring implementation of the WHO minimum package of care for the small and sick newborn 32.

The formative research team conducted interviews and focus group discussions to explore the domains of the
consolidated framework for implementation research as described above. The duration of formative research was
relatively short, as this team transitioned into the programme learning team and continues to collect relevant data
throughout the model development and optimization period.

A rapid assessment of newborn care provided in the birthing room, operation theatre and level 2 NICU was
conducted to identify gaps in implementation of the WHOminimum package of care for small and sick newborns.
Based on the gaps identified, the study supports activities to address these gaps.

When the results of formative research are available, co-designworkshops to develop the implementationmodel 0+
will be organized. This model will be implemented, with ongoing collection of qualitative and quantitative data for
3-6 months, and re-design workshops will revise the model as required. Two or three similar iterative cycles will
continue to optimize the implementationmodel until the endof themodel optimization stage. Phase 1 is completed
over a period of 20 months, while phase 2 will be completed in 18 months.
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• Skin-to-skin contact is initiated within 2 hours after birth if the infant is born within the iKMC implementing
facility; if the infant is born outside, then within 2 hours of reaching the iKMC implementing facility (for those
infants who reach the facility within 24 hours of birth)

• Continuous skin-to-skin contact is provided by a mother/surrogate for at least 8 hours per day during the stay in
the iKMC implementing facility (average hours per day for the overall M-SNCU stay/KMC wards/postnatal
wards or elsewhere in iKMC implementing facility)

Quality outcomes:

• The proportion of preterm and/or LBW infants who arrived at an iKMC implementing facility within 24 hours
after birth among those born in a health facility who required referral at birth to an iKMC implementing facility

• The proportion of preterm and/or LBW infants on respiratory support (any oxygen or CPAP)who received skin-
to-skin contact for more than 8 hours per day in the M-SNCU

• The proportion of preterm and/or LBW infants receiving KMC at discharge (8-24 hours of skin-to-skin contact
and exclusively breastfed) in the 24 hours before discharge from the iKMC implementing facility

• The proportion of preterm and/or LBW infants who are exclusively breastfed at discharge

• The median age at which the infant is put to the breast for the first time during M-SNCU stay

Implementation outcomes:

In the model development and optimization phase, we will also monitor the following implementation outcomes,
including experience of care by mothers/caregivers as part of ongoing programme learning in each site:

• Acceptability: iKMC, including transport in skin-to-skin contact from the birthing place to M-SNCU, is
acceptable to mothers (and/or surrogates). Mothers and caregivers are satisfied with the care received. iKMC
is acceptable to health workers in the facility and community.

• Adoption: The challenges in iKMC adoption by mothers, hospital managers, and health providers (nurses,
midwives, doctors) identified in out are addressed.

• Adaptation: Modifications to adapt the iKMC intervention to the social and health system context are
implemented.

• Fidelity: Quality iKMC care is provided to mothers and infants in the level 2- M-SNCUs

Implementation outcomes are not part of the central data management system; however, qualitative information is
captured on a regular basis at each site to improve the process and implementation of iKMCas part of programme learning
and monitoring (Table 4).

4.4 Cost
Evaluation of costs of the optimized implementation model is essential to provide economic evidence and financial
implications for policymakers to adopt the model. Specifically, the following information will be collected: Estimates of
the total additional annualized cost of including the model into the country level health systems, including cost per bed
and child to receive intervention in the M-SNCU.

Costs will firstly be categorized as: fixed costs that would include capital costs related to infrastructure (including
construction or renovation costs), costs of buying equipment for the M-SNCU, and training costs. Recurrent costs will
include costs related regular functioning of the M-SNCU. We will use standard methods in consultation with health
economics experts including the WHO CHOICE tool.48
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5. Recruitment of participants, data collection and data management
5.1 Recruitment of participants
Participants for formative research will be identified for the different activities described above in section 4.1. Maximum
variation sampling will be used to encourage the recruitment and sampling to reach research participants with diverse
characteristics. For example, women who had preterm and/or LBW infants to be interviewed should include women of
different ages, geographic zones, parity, and ethnicities. As data will be analyzed in parallel with data collection, we will
look for thematic data saturation and adjust the sample size as necessary (e.g., discontinuing further interviews if
saturation is deemed achieved, or conducting additional interviews as needed until saturation is deemed achieved). The
research teams will facilitate contact with potentially eligible participants. Each individual will be provided with an
information sheet about the study, invited to participate by the research team, and if they agree, asked to provide consent.

At the iKMC implementing facility, research assistants will identify eligible mothers and infants from facility registers in
the labour room and operation theatre for those born in the facility; or in the emergency, OPD, SNCU register for those
infants who were referred to iKMC implementing facility. A register will be created and will have names of all preterm or
LBW infants in all facilities. The research assistant will have access to this register to ensure that all eligible mothers and
infants are enrolled in the study.

5.2 Data collection
Formative research and programme learning

Information on the different data collection activities during the formative research is outlined above in section 4.1.
Instruments, or semi-structured discussion guides, for the different activities will be developed guided by barriers and
facilitators learned from the iKMC trial and the scale-up KMC study. We will also explore the feasibility of proposed
activities. All instruments will be reviewed and adapted by the study teams in each site and translated and tested prior to
data collection, as part of training of the research teams. Draft instruments are submitted separately.

Data will be analysed in parallel with data collection, monitoring for thematic data saturation. Interviews and discussions
will be digitally recorded, and notes of each session will be taken, including descriptive and reflective information. All
notes will be anonymized to ensure privacy and confidentiality of participants. Participants and sites will be given
identifying numbers for reference. All data will be stored and backed up on secured password- protected system and will
not be accessed nor shared with a third party without prior permission.

The team will identify key themes emerging from the notes of the different activities and will report extracts to provide
examples of specific issues. Themes identified will be mapped to the different domains of the Consolidated Framework
for Implementation Research and to key areas related to iKMC intervention implementation, identifying key barriers and
facilitators for iKMC implementation.

5.3 Model optimization outcome measurement
The evaluation teamwill collect birth weight data of live births in all health facilities in the district through periodic visits
to these facilities. The number of preterm and/or LBW infants requiring admission to the level 2 M-SNCU will be
documented based on the admission criteria for that unit (e.g., <1.8 kg). Theywill also record the date and time of birth for
such LBW infants born in iKMC implementing facilities, as well as date and time of birth and of admission for infants
born at lower-level facilities and at home.

The outcome measurement team will collect the data on the time of initiation of iKMC and who initiated iKMC through
daily visits to newborn care units in iKMC implementing facilities in the district. For infants born at home or in a primary
level facility and brought to iKMC implementing facility, information on the time of initiation ofKMCwill be ascertained
from the mother or another caregiver and data will also be taken from the register in the primary level facility. Daily
information on the hours of skin-to-skin contact will be collected by the evaluation team (by asking themothers) while the
infant is in the iKMC implementing facility. Staff at the iKMC implementing facilities will record the time of initiation
and duration of KMC in hospital records.

The Study teamwill train and supervise staff at the iKMC implementing facilities to record above mentioned information
in the register accurately. Spot checks will be conducted by the study team to ensure quality of data collected in the iKMC
implementing facilities. Ongoing monitoring and discussions by theWHO team will also include regular review of data.

5.4 Data management
In partnership with local research institutions, a dedicated common data management platform will be developed in a
bespoke database system with a systems-based MS SQL server and the front-end interface developed in Dot NET.
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Process and outcome datawill be captured using the android devices in offlinemode. This datawill be synchronized to the
site server daily and fortnightly into the central server.

To ensure the data quality and data integrity, data quality rules (logical, range and consistency checks) will be
incorporated into the system. A two-way data synchronization will be setup in the data management system to ensure
that the site server and the data collector’s machine have been updated to implement the data integrity checks. A data
monitoring module (dashboard) will have features such as to produce data outputs for regular data quality check,
generation of the visit schedules and data completeness checks and analysable data set.

Each teamwill be responsible for datamanagement for its site. Each site will have a data manager whowill be responsible
for performing data quality checks, managing local query, and ensuring correctness and completeness of information in
CRFs. Query management will be performed online.

A comprehensive data management plan describing the data management activities from CVT finalization, database
development, data entry procedure, data handling [including edit checks, range checks and query management], risk
management, database lock and transfer will be developed to organise and manage the data ensuring data integrity and
security throughout the study duration. Central data management team will share the query management reports with the
site on a fortnightly/monthly basis to resolve the queries within the defined period and to update the data, if required.

5.5 Confidentiality
The following measures will be taken to ensure participant confidentiality:

• Study data for each participant will be identified by a unique anonymous ID number.

• The local study register linking personal information and trial ID numbers, and all personal information of
participants, will be kept separate from the CRFs

• Study documents will be kept securely under lock and key in the research offices and will not be accessible,
other than to the researchers

• Data will be entered by study ID number in the password-protected data management system to which only
study staff will have access

• The study report will not contain the names of any participants

• After completion of the study all study documents, including audio recordings, will be archived in accordance
with institutional and national rules for clinical research archiving for a minimum period of 10 years.

• The data will be digitally archived for permanent storage.

A good clinical practice -compliant data management system will be used to protect data in every aspect of data
management from data collection to data analysis. Data will be linked to participant identification numbers and each site
will have a datamanager responsible for ensuring data quality. To facilitate harmonization of data and ensure data quality,
we will use a standard set of case report forms (CRFs); core variable tables; and data collection processes. Data will be
password protected and stored in a local server of each site. An automated database backupmodulewill be used to take the
database backup daily. One copy of the database will be stored in an encrypted form in another computer in the network
and one copy will be maintained outside the office premise under the strict supervision of the data manager.

Data quality improvement: Imbedded range and consistency checks in electronic CRF (online real-time checks) will be
put in place at the time of data collection. A scheduled, two-layer data quality check for completeness and accuracywill be
implemented both at the site and at theWHOData Coordination Centre. Data is owned by each study site. The study site
will share cleaned de-identified cumulative dataset (with participant ID) with WHO for review and feedback through
secure password protected systems. Monthly data monitoring reports will be shared with study sites and WHO study
coordination team to monitor progress and quality of data. Random spot checks and data validation will be coupled with
independent audits.
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6. Ethical considerations
All project activities will be conducted in accordance with international norms and standards on ethical research practice,
including the Declaration of Helsinki and the Council for International Organizations of Medical Sciences International
Ethical Guidelines for Health-related Research Involving Humans.49,50,51

The Research Ethics Review Committee of the World Health Organization (WHO ERC) has reviewed and approved the
study protocol (Protocol ID: ERC.0003880). In addition, the institutional review boards associated with each partici-
pating study site have reviewed and approved the protocol in accordance with their local regulations.

Prior to the start of the study at each site, the principal investigator (PI) and implementation research team will conduct
orientation visits to the participating health facilities. During these visits, health facility administrators, clinical staff, and -
where applicable - community representatives will be informed about the study objectives, procedures, and data
collection methods. Country leads will facilitate any study-related monitoring, regulatory inspections, audits, and ethical
review at their site as required

Current evidence showed the study intervention itself has proven to be safe and efficacious. As per the recently released
WHO recommendations,4 provision of KMC immediate after birth to all preterm or LBW babies will be considered the
standard of care); therefore, initiation of iKMC will not require consent from participants. Nonetheless, a blanket
permission will be obtained from the facility manager to allow the research team access to facility registers in order to
identify eligible mothers and babies based on birth weight, gestational age and status of SNCU admission. In addition,
information will be posted in the facility to inform women and families about the research. Facility staff will be briefed
about the process to follow if someone requests an opt out. A written informed consent will be obtained by the research
assistant for all activities during formative research and programme learning. A written informed consent will also be
obtained from the mother by the research assistant for outcome measurements and programme learning that includes
direct data collection from mothers and clinical records in both phases of the study, upon admission to the SNCU/M-
SNCU. Included in the consent form for the stepped wedge trial phase is consent to follow up on day 29 to determine the
vital status of the baby. A verbal confirmation to verify the mother’s consent for follow up and her contact information
will be obtained by the research assistant at discharge.

Mothers who are minors will be eligible for enrolment in this study. Pregnant minors are considered emancipated minors
in Nigeria and Ethiopia; in this case co-consent from their parent or guardian is not required. In India and Bangladesh, a
written assent from the minor mother will first be obtained and co-consent form will be signed by the minor mother’s
guardian (parent). A legally acceptable representative can be either of the parents or the guardian of infant in the absence
of parents. When explaining the details in the information sheet, the study team member will ask if minor mothers or the
parent or guardian has any questions and if there are any, will answer the questions.

In the case of disagreement between a minor and the parent or if the parents are not available, we will follow local study
procedure in each site, based on national legal frameworks, site experience and local culture. All consent forms, including
assent forms, in the study will be translated into a local language that facilitate the consent process. For illiterate
participants the consent form will be read by the research staff in presence of a literate witness.

Additionally checking questions will be asked to assess the participants understanding about the study. Once the team is
satisfied that the study procedures are well understood, consent will be documented. A copy of the signed consent form
will be returned to the participants.

In the consent process, participants will be briefed that the mother and baby will continue to receive standard care as per
hospital policy in case of refusal to participate in the study or withdrawal of consent. Mothers will be made aware that
even after providing consent, they will be free to withdraw from the study at any stage and in case they withdraw later,
they and their babies will continue to receive the same quality of care as required by any other patient with the same
condition. At the time of withdrawal of consent, the mothers will be free to decide about use of collected data.

6.1 Dissemination
The study team plans to disseminate findings among global, national and sub-national stakeholders through in-country
dissemination events and globally through peer-reviewed journal manuscripts and international conference presentations.

7. Discussions
This study represents the first implementation research focused on understanding how to integrate iKMC into care for
small and sick infants into the existing health systems effectively. With iKMC now a global recommendation, many
countries, particularly those with limited resources, may face challenges in its practical application. This research offers
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valuable programmatic learnings into overcoming these challenges and identifies opportunities for scaling up iKMC, not
only for the broader national context within the study countries but also for other countries considering implementing
iKMC in strengthening small sick newborn care in future. These insights offer guidance for policymakers, healthcare
providers, and program implementers, contributing to the effective integration of iKMC into routine newborn care.

A key strength of the study is its use of theoretical frameworks such as APEASE that provide structured guidance for
model optimization through program learning. Additionally, its global representation acrossAfrica andAsia enhances the
generalizability of the findings, making them relevant to diverse contexts. With the recognition of the burden of newborn
mortality and the demonstrated interest of governments in all four countries to ensure availability of iKMC for all small
and sick newborns, the timing is opportune for implementing this study. It provides a great opportunity to integrate iKMC
into existing health systems and, through government collaboration, identify scalable and sustainable implementation
models. This study design enables ongoing learning and adaptation, refining the iKMC implementation model and
bolstering broader national initiatives. For example, the study improves data reporting by capturing and analysing
relevant key indicators related to KMC practices, coverage, and processes, which will eventually improve health
management information systems in countries. By generating evidence on how to effectively implement iKMC in
diverse settings, the research supports ENAP’s objective to scale up evidence-based interventions for reducing newborn
mortality.

Rights and permissions
The Corresponding Author has the right to grant on behalf of all authors and does grant on behalf of all authors,
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and/or, abstracts of the Contribution, iii) create any other derivative work(s) based on the Contribution, iv) to exploit all
subsidiary rights in the Contribution, v) the inclusion of electronic links from the Contribution to third party material
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