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Global attention on early child development, inclusive of those with disability, has the potential
to translate into improved action for the millions of children with developmental disability living in low- and middle-income countries. Nurturing care is crucial for all children, arguably even
more so for children with developmental disability. A high proportion of survivors of neonatal
conditions such as prematurity and neonatal encephalopathy are affected by early child developmental disability. The first thousand days of life is a critical period for neuroplasticity and
an important window of opportunity for interventions, which maximize developmental potential and other outcomes. Since 2010, our group has been examining predictors, outcomes, and
experiences of neonatal encephalopathy in Uganda. The need for an early child intervention
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program to maximize participation and improve the quality of life for children and families
became apparent. In response, the “ABAaNA early intervention program,” (now re-branding as
‘Baby Ubuntu’) a group participatory early intervention program for young children with developmental disability and their families, was developed and piloted. Piloting has provided early
evidence of feasibility, acceptability, and impact and a feasibility trial is underway. Future research aims to develop programmatic capacity across diverse settings and evaluate its impact
at scale. Key words: cerebral palsy, developmental disability, early intervention, neonatal
encephalopathy, neurodevelopment, Uganda

T

HE GLOBAL STRATEGY for Women’s,
Children’s and Adolescent’s Health
(2016-2030) highlights the need for all
newborns to thrive beyond survival and
advocates for early child development
(ECD) interventions to achieve this (United
Nations, 2015). Furthermore, the Sustainable
Development Goals’ commitment to “leaving
no one behind” mandates that all children
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have access to quality ECD interventions
(United Nations, 2016). With such high-level
attention, ECD for survivors of newborn
conditions at high risk of disability is now a
global health priority.
Since 1990 and the start of the Millennium
Development Goal era, there has been substantial progress for under-five child mortality,
with a reduction from 12.6 million deaths
in 1990 to 5.3 million in 2018, but progress
for neonatal deaths has been much slower
(UN Inter-Agency Group for Child Mortality
Estimation, 2019). Neonatal deaths account
for 47% of under-five child mortality, with
huge disparities between regions and countries; the greatest burden lying in sub-Saharan
Africa where 41% of the world’s newborn
deaths occur (UN Inter-Agency Group for
Child Mortality Estimation, 2019). Until recently, newborn health was neglected on the
global health agenda. A “trickle down” effect
was expected through strengthening maternal and child health programs; however, the
relative burden of newborn deaths continued
to rise. The Sustainable Development Goals
adopted in 2015 include the first explicit
global target for newborn survival and aim to
address inequitable progress (United Nations,
2016).
The Global Strategy’s three core pillars “Survive,” “Thrive,” and “Transform” have moved
the focus beyond improving mortality rates
alone to now encompass longer term developmental outcomes (United Nations, 2015).
Approximately 30 million neonates each year
experience complications around the time of
birth, which can potentially impact long-term
health and development in survivors (World
Health Organization, 2018a). A systematic
review estimated that 40% of survivors of
intrauterine or neonatal insults suffered
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neurodevelopmental impairment (NDI) in at
least one domain (Mwaniki, Atieno, Lawn,
& Newton, 2012). The three leading causes
of newborn deaths—preterm birth complications, intrapartum-related events (deaths
related to neonatal encephalopathy [NE]),
and sepsis—also contribute to a high burden
of adverse neurodevelopmental outcomes
(Blencowe et al., 2012; Kohli-Lynch et al.,
2017; Lee et al., 2013; Liu et al., 2016; Seale
et al., 2013).
GLOBAL PERSPECTIVES ON EARLY
CHILD DEVELOPMENT AND DISABILITY
The World Health Organization Nurturing
Care Framework comprises five components
to support ECD: good health, adequate
nutrition, security and safety, opportunities for early learning, and responsive
caregiving (World Health Organization,
2018b). It lays out three “levels” of support
for ECD: (1) “universal,” delivered at the
societal level, (2) “targeted,” for children
at risk of developmental delay/disability,
and (3) “indicated,” specialized for children
with specific additional needs (World Health
Organization, 2018b). Although “universal”
and “targeted” interventions have gained
traction worldwide with governmental and
nongovernmental organizations alike, “indicated” interventions have not received
the same attention (Arregoces et al., 2019).
The Archives of Diseases in Childhood series “Informing design and implementation
for early child development programmes”
presents data from the Saving Brains portfolio on ECD interventions and highlights
the lack of attention placed on “indicated”
interventions for children with disabilities
(Arregoces et al., 2019; Banerjee, Britto,
Daelmans, Goh, & Peterson, 2019; Boggs
et al., 2019; Cavallera et al., 2019; KohliLynch, Tann, & Ellis, 2019; Milner, Bernal
Salazar, et al., 2019; Milner, Bhopal, et al.,
2019; World Health Organization, 2012).
A conservative estimate of the number of
children younger than 5 years with developmental disabilities, published in 2019,
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is 53 million globally (Olusanya, Davis, &
Kassebaum, 2019; Olusanya et al., 2018).
Ninety-five percent of those children live in
low- and middle-income countries (LMICs)
(Olusanya et al., 2018).
EARLY DETECTION OF
DEVELOPMENTAL DELAY AND
DISABILITY
To deliver effective interventions, early and
accurate detection of developmental delay
and disability is required. A review of early
diagnosis of cerebral palsy (CP) supported
the use of the Hammersmith Infant Neurological Examination (HINE) to detect disabilities
from 3 months, although data were lacking
from LMICs (Novak et al., 2017). It is also recommended that high-risk infants are screened
with a child development assessment screening tool (Bellman, Byrne, & Sege, 2013).
However, although a plethora of tools are
available, the predictive validity of such tools
for infants in LMICs is not yet clear (Boggs
et al., 2019). Moreover, if an infant “screens
positive” for developmental delay, a formal
comprehensive developmental assessment
should be undertaken, but challenges exist in
delivering this service. In addition, training
in administration of assessments is resourceintensive and costs of assessment kits are
often very high (Bellman et al., 2013; Boggs
et al., 2019). Lack of standardized and validated norms in LMIC settings means that even
when comprehensive assessments are performed, results can be difficult to interpret.
EARLY INTERVENTION FOR
DEVELOPMENTAL DISABILITY
The first thousand days of life is a critical
period for neuroplasticity and an important
window of opportunity for interventions,
which maximize developmental potential
(Guralnick, 2019; Shonkoff & Meisels, 2000).
Nurturing care is crucial for all children, arguably even more so for children with developmental delay or disability, as ECD interventions have the potential to limit impairments
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following newborn brain injury (Banks,
Kuper, & Polack, 2017; Morgan, Novak, &
Badawi, 2013; Wallander et al., 2010). For
example, in high-income countries, early
environmental enrichment has been found
to improve motor function in young children (Morgan et al., 2013; Palmer, Shapiro,
& Wachter, 1993). However, there is little evidence on interventions developed
specifically for children with developmental
disabilities—called early childhood interventions (ECIs)—in LMICs. Given the focus of
the article, we will primarily discuss ECI for
child developmental disability rather than delay. Some small studies on ECI in LMICs have
been done, but intervention content and outcome measures vary considerably, and the
studies generally focus on a wider population of “at-risk” children, rather than children
with developmental disability (Bao, Sun, Yu,
& Sun, 1997; de Souza, Sardessai, Joshi, Joshi,
& Hughes, 2006; Wallander et al., 2014).
More and larger studies on ECI in LMICs
specifically addressing the five components
of the Nurturing Care Framework are urgently
needed.

behavioural disorders in LMICs, also affects
estimates (Damiano & Forssberg, 2019). Furthermore, lack of routine hearing and vision
assessments in preschool children in LMICs
may lead to underestimation of sensorineural impairments (Courtright, Hutchinson, &
Lewallen, 2011; Olusanya, 2012). Another
challenge with quantifying childhood developmental disability in LMICs is that the scale
of disability, including physical, emotional,
social, and financial consequences, experienced by the child and their family may not be
adequately captured by the severity of their
functional impairment alone (Nakamanya,
Siu, Lassman, Seeley, & Tann, 2015). For example, a child living in rural Uganda with the
same physical impairment as a child living
in the U.K. may experience greater disability
due to environmental, social, and economic
conditions. Despite these challenges, accurate counting of children with developmental
disabilities, and the effect on families and the
wider community, is crucial. Epidemiological
data must be improved, not least to enable reliable measurement of quality, coverage, and
outcomes of ECIs.

EPIDEMIOLOGY OF CHILDHOOD
DEVELOPMENTAL DISABILITY

EARLY CHILD DEVELOPMENT AND
DISABILITY IN UGANDA

Quantifying disability is complex yet vitally important (Durkin, 2002; Kostanjsek
et al., 2013; McDermott & Turk, 2011). Estimates rely on population-based surveys,
multinational databases, systematic reviews,
and hospital records from countries able to
gather such data. Thereafter, data are frequently extrapolated for countries where
fewer, smaller, or poorer quality datasets
are available (Olusanya et al., 2019). The
datasets upon which extrapolations are based
are helpful but do have drawbacks. Reliance
on small studies with cross-sectional data
leads to an underestimate of very young children with severe developmental disabilities
due to the high mortality rate in this population (Durkin, 2002). Underreporting of
developmental disabilities such as neurodevelopmental disorders, and emotional and

In Uganda neonatal mortality has fallen by
two thirds over the past 20 years (UNICEF,
2018). However, the prevalence of developmental disability remains difficult to quantify.
It is estimated that 3.5% of all children
aged 2–4 years and 7.5% of children aged
5–17 years are living with a disability in
Uganda (Uganda Bureau of Statistics, 2019).
However, only 10% of these children are
estimated to have access to rehabilitative services (UNICEF, 2014). Empowering mothers
to access care and promote inclusion and
participation is vital to encourage early development; in Uganda 51% of women reported
full participation in household decisionmaking, an improvement from 38% in 2011
(Uganda Bureau of Statistics [UBOS] and ICF,
2018). Although there has been a strong
focus on newborn survival at local and

Surviving and Thriving
governmental levels, until recently the longerterm outcomes of newborn conditions have
received less attention. Recognition of the
need for integrated policy on ECD, which requires a multisectoral and multidisciplinary
approach including health, education, sanitation, empowerment, and safeguarding, has
also been evidenced (Ministry for Gender,
2016; Ministry of Health, Government of
Uganda, 2015).
CEREBRAL PALSY IN UGANDA
Kakooza-Mwesige et al. (2017) reported on
a population-based study examining CP prevalence and presumed time of injury in children
in a rural population in eastern Uganda. They
reported a prevalence of CP of 2.9 per 1,000
children in a rural region of Uganda; however,
for diagnostic precision this estimate did not
include children younger than 2 years. Given
the significant proportion (63%) of children
with CP who were younger than 2 years in a
study based in Kampala (Hassell, Tann, Idro,
& Robertson, 2018), the true prevalence of
childhood CP in Uganda is likely to be much
higher than 2.9 per 1,000. The etiology of CP
in Uganda is also incompletely understood.
Seventy-three percent of Kakooza-Mwesige
and colleagues’ cohort were described as
“neonatal full-term cases,” with no further
detail provided on the children’s risk factors for CP; for example, NE or newborn
infections. In an observational study of 130
children with CP attending outpatient clinics and pediatric wards at Mulago National
Referral Hospital in Uganda’s capital, Kampala, 88 caregivers (68%) reported a history
consistent with NE or sepsis, whereas 76%
attributed their child’s CP to severe neonatal illness (Hassell et al., 2018). Another
study by Kakooza-Mwesige, investigating CT
scan images in 78 Ugandan children with CP
aged 2–12 years, found that 44% had primary gray matter injuries, a pattern seen in
perinatal complications, whereas 4% had primary white pattern injuries, more frequently
seen in preterm newborns (Kakooza-Mwesige
et al., 2016). It is likely that the etiology of
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CP in Uganda differs from high-income countries, with a higher proportion attributable to
intrapartum-related events or newborn infections as opposed to preterm birth, but more
data are needed to confirm this.
NEONATAL ENCEPHALOPATHY
RESEARCH: RISKS, OUTCOMES, AND
MATERNAL EXPERIENCES IN UGANDA
Deaths relating to NE are the third leading cause of mortality in children younger
than 5 years and contribute substantially to
long-term neurological morbidity worldwide
(Lawn et al., 2014). Globally, approximately
1.15 million infants every year develop NE
and of these, more than 400,000 survive
with NDI; around three-quarters of whom
live in sub-Saharan Africa (Lee et al., 2013).
As obstetric and neonatal care improves in
LMICs, the number of children surviving the
neonatal period is increasing. Neonates affected by a perinatal insult typically present
with NE, a descriptive term for a clinical
constellation of neurological dysfunctions in
the term infant (Lee et al., 2013). Longterm sequelae among NE survivors include
CP, global developmental delay (GDD), vision and hearing impairments, and seizure
disorders (Dixon et al., 2002). However, despite its major contribution to global neonatal
mortality and morbidity, information on risks,
outcomes, and interventions for NE in the
lowest resource settings in Africa is lacking.
Risk factors for neonatal
encephalopathy and the role of
infection
Previous studies have examined risk factors for NE, largely, but not exclusively,
in high-resource settings (Badawi et al.,
1998a, 1998b; Ellis, Manandhar, Manandhar,
& Costello, 2000; Martinez-Biarge, DiezSebastian, Wusthoff, Mercuri, & Cowan,
2013). Clinical and preclinical studies have
suggested strong linkages between perinatal
infections, NE, and CP (Fleiss et al., 2015);
however, it remained unclear whether these
effects are mediated through, or mediators of,
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established risk factors, or whether they act
independently through alternative pathways
(Fleiss et al., 2015; Hagberg et al., 2015). If
implicated however, the high prevalence of
perinatal infections in African settings means
that their contribution to CP may be substantial and potentially amenable to intervention.
To investigate this, between 2010 and 2013,
our group conducted a case–control study
examining the role of infection in NE in
Uganda to determine risk factors for NE in
a low-resource African setting, known as the
“ABAaNA study” (Associations Between Birth
Asphyxia and infection amongst Newborns
in Africa: Perinatal risk factors for neonatal encephalopathy in Uganda—“Abaana”
meaning “Children” in the local language
Luganda) (Tann, Nakakeeto, et al., 2018).
We aimed to improve the understanding
of the causal chain of predisposing factors,
exposures and events, and specifically the
role of common perinatal infections, in NE
development (Tann, Nakakeeto, et al., 2018).
Between September 2011 and October
2012, 210 case and 409 control infants
were recruited. Cases were term infants
with NE (defined by a Thompson score of
>5; Thompson et al., 1997), and controls
were contemporaneous randomly selected
unaffected term babies. Data from the
antepartum, intrapartum, and postpartum periods were collected with a repository of
biological samples (placenta, maternal, and
neonatal blood) used to identify perinatal
infections and quantify infection markers
(Tann, Nakakeeto, et al., 2018). Laboratory
work included placental histological diagnosis of chorioamnionitis and funisitis (fetal
vasculitis) and a newly developed panel
of species-specific bacterial real-time polymerase chain reaction to identify neonatal
blood pathogens (Tann et al., 2014). Amongst
cases, 8.9% showed evidence of early bacteremia using a combination of blood culture
and molecular biological techniques. (Tann,
Nakakeeto, et al., 2018). Findings showed
strong associations with large effect measure
between perinatal infection and/or, inflammation exposures such as early neonatal

bacteremia and funisitis and NE. These associations remained strong even after sequential
adjustment for potential confounding factors from the preconception, antepartum,
and intrapartum periods, suggesting an independent risk association with NE in this
population (Tann, Nakakeeto, et al., 2018).
Recent retrospective studies from Europe
mirrored our findings, suggesting they are
not specific to African settings. A high prevalence of placental infection and inflammation
was reported among infants with NE in the
Netherlands (Harteman et al., 2013), and a
further study from Ireland found funisitis to
be a significant risk factor for moderate–
severe NE (risk ratio 9.29 [95% confidence
interval, 1.36, 63.06]) (Hayes et al., 2013).
Nature and timing of brain injury
In sub-Saharan Africa, information on the
timing and nature of neonatal brain injury
from intrapartum events and their relation
to mortality is lacking. Among the ABAaNA
study participants, early cranial ultrasound
(cUS) imaging was performed to examine the
nature and timing of perinatal brain injury
(Tann et al., 2016). Among neonates with
NE, 184 were scanned at <36 hr of age (median age 11.5 hr). In this facility-based African
population, signs of major evolving injury,
suggestive of a relatively recent as opposed
to an established antepartum brain insult, affected one in five encephalopathic infants
(21.2%). Because changes seen on cUS are
recognized to take some time to develop
after the original brain insult (Eken, Toet,
Groenendaal, & de Vries, 1995), this may
imply that the injury pathway begins several hours before delivery, or a very severe
acute exposure to hypoxia–ischemia. There
was no significant increase in white matter
injury seen on early cUS among encephalopathic infants with neonatal infection. In
infants with encephalopathy, the presence of
a major evolving brain injury tripled the likelihood of dying in the neonatal period (Tann
et al., 2016). Abnormalities on cUS performed
later on day 4 or 5 were also found to be
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associated with moderate–severe NDI at 2
years of age (Tann, Webb, et al., 2018).
Early childhood outcomes after
neonatal encephalopathy and the need
for early intervention
Retrospective cohort studies in low-income
countries estimate 40%–50% of CP is secondary to “birth asphyxia” (Belonwu,
Gwarzo, & Adeleke, 2009; Singhi & Saini,
2013; Singhi, Ray, & Suri, 2002); however, no prospective studies had described
comprehensive 2-year neurodevelopmental outcomes among survivors of NE in
low-resource settings in Africa. Participants
from the ABAaNA case–control study were
followed up as a cohort through infancy
and early childhood. To the best of our
knowledge, this represents the largest cohort
study to follow, comprehensively assess, and
describe early childhood outcomes among
infants with NE in sub-Saharan Africa.
The primary aim of the prospective cohort
study was to determine the neurodevelopmental status of survivors of NE at 27–30
months of age in Uganda compared with a
comparison cohort without NE and to describe the type and severity of NDI in NE
survivors (Tann, Webb, et al., 2018). In addition, we aimed to describe nutritional status
and identify clinical predictors for impairment outcomes and important early clinical
risk factors for death and disability after NE in
this low-resource sub-Saharan African setting.
This prospective cohort study documented
high mortality (40.3%) to 27 months among
children with NE, with most deaths occurring
in the neonatal period (Tann, Webb, et al.,
2018). Only 41.6% survived and were disability free at 2 years. A third of survivors
were affected by NDIs (29.3%), including CP
(around two thirds of NDI) and severe GDD
without motor impairment (around one third
of NDI). Bilateral spastic CP was common and
strongly associated with multidomain impairment, vision and hearing loss, microcephaly,
undernutrition, and childhood seizures. However, even children without overt impairment
had an increased risk of delay in motor functioning compared with non-NE children. The
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high burden of early mortality seen among
children with severe impairment in this setting means that the contribution of NE to
childhood disability may be underestimated.
Simple clinical risk factors for NDI were
identified, including continued difficulty with
feeding at neonatal discharge and a small head
circumference at 1 year that may facilitate
targeted follow-up of infants at greatest risk
(Tann, Webb, et al., 2018).
The study highlighted the urgent need
to develop prevention strategies for NE, as
well as programs for early intervention for
those with neurodisability to maximize functional and nutritional outcomes and quality
of life (QoL) for affected children and their
caregivers. Longer-term follow-up studies to
determine whether further problems emerge
as educational, motor, and social demands
increase are also urgently needed for us to understand the true impact of NE on children of
school age and beyond.
Maternal experiences of caring
During the early phases of the ABAaNA
early outcomes cohort study, it became apparent that the maternal experience of caring
for a young child with early signs of developmental disability presented a set of
unique and difficult challenges for affected
families. In response, and to understand
the caregiver experience better, a qualitative study was conducted among the cohort
families, examining the experiences of caring for a child affected by NDI after NE in
Uganda (Nakamanya et al., 2015). Between
September 2011 and October 2012, small
group and individual in-depth interviews
were conducted with mothers recruited to
the ABAaNA study and data were analyzed
thematically (Nakamanya et al., 2015). Mothers reported that caring for an infant with a
disability was often complicated by substantial social, emotional, and financial difficulties
and was associated with high levels of emotional stress, feelings of isolation, and stigma.
Improved social support and the opportunity
to share experiences with other similarly affected mothers were associated with a more
positive maternal caring experience. High
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transport costs, lack of paternal support, and
poor availability of counseling and support
services were all found to be barriers to maternal health care seeking. The tremendous
need for an early child intervention program
to maximize participation and improve the
QoL for affected mothers and their infants
became apparent.

DEVELOPING AN EARLY INTERVENTION
PROGRAM FOR YOUNG CHILDREN
WITH DEVELOPMENTAL DISABILITY IN
UGANDA
To fill this gap, a new parent training
program called “Getting to Know Cerebral
Palsy” was developed and launched through
a partnership between the London School
of Hygiene and Tropical Medicine (LSHTM)
and “CBM” (Christian Blind Mission)—an
international disability and development organization (Ubuntu Hub, 2019). The program
aims to increase parental knowledge and
skills and promotes a participatory learning
approach with an emphasis on the empowerment of caregivers across a broad spectrum
of impairment for children aged 2–12 years
(Zuurmond et al., 2018). To date, more
than 200 individuals and organizations from
more than 60 countries have downloaded
the material, and 300 members participate
in a community of practice for working with
children with CP.
In 2014, funding was secured to develop
and pilot an intervention program targeting
much younger infants (<2 years) with NDI.
This new program went on to be developed around the principles of the “Getting to
Know Cerebral Palsy” program of promoting
family empowerment through shared experiences and peer support to maximize child
developmental potential, optimize health,
and improve QoL. The primary aim of this
formative work was to develop and evaluate a modular, facilitated, participatory early
intervention program (EIP) and examine for
early evidence of feasibility, acceptability, and
impact on child and family QoL, using a
mixed-methods evaluation.

Term survivors of NE were identified from
a register of neonates with NE at Mulago
National Referral Hospital. Infants with
moderate–severe NDI at 6 months, defined
as Griffiths Mental Developmental Scales
II (Amod, Cockcroft, & Soellaart, 2007),
developmental quotient (DQ) <70 and/or a
HINE score of <60 (Romeo, Cioni, Palermo,
Cilauro, & Romeo, 2013), were enrolled to
the EIP after caregivers provided written
informed consent. A convenience sample of
35 infants was enrolled. Data were collected
using standardized case report forms and
double entered into an Microsoft Access
database. Pre- and post-EIP comparisons
in QoL and nutritional status evaluated intervention impact. HINE assessments were
videoed and reviewed to ensure correctly
classification of impairment. Mid-upper arm
circumference (MUAC), MUAC z-scores,
weight-for-age z-scores, and height-for-age
z-score assessed nutritional status, and family
QoL was assessed using the Pediatric Quality
of Life Inventory tool 2.0 (PedsQL), Family
Impact Module (Varni, Burwinkle, Seid, &
Skarr, 2003).
In parallel, feasibility, acceptability, and impact on family QoL were evaluated among
recruited caregivers, program facilitators, and
study staff. Impact of disability, confidence
level of the parents, level of participation in
family and community life, and experience
of stigma and discrimination were evaluated through pre and postprogram in-depth
interviews (16 purposively selected participants) and focus group discussions among
caregivers completing the EIP (n = 28) in
the local language. A thematic coding framework was developed, and transcriptions were
coded and summarized. Ethical approval was
obtained from Ugandan local, national, and
U.K. research ethics committees.
The ABAaNA early intervention program
A 10-modular program was developed,
adapted from Getting to Know Cerebral
Palsy and supported by an Expert Advisory Group (EAG) which included parents of
children with developmental disability, Disabled Persons Organisations, and experts in
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early intervention and child development.
Program development was guided by recommendations on the development of complex
interventions (Campbell et al., 2000) and
included fast-cycle learning through participant, facilitator and EAG feedback to inform
each round of development (Figure 1).
The developed EIP is a community-based,
peer-led group program with caregivers at
a community level, using a participatory
approach driven by adult learning theory
(Knowles, 1984). The following themes run
through the program:
• Promoting inclusion and participation
of children with disability within the
family and community
• Maximizing a child’s developmental
potential, optimizing health and QoL
• Promoting empowerment of caregivers
through information sharing and peer
support
• Understanding the child and family
experience, and particularly addressing
stigma
• Promoting the human rights of children
with disability
Enrolled families are encouraged to share
experiences through discussion and reflection, prioritize problems, and identify
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solutions together. “Expert parents” act as
facilitators of the group sessions and are
themselves parents of children with a developmental disability. EIP facilitators undergo
5 days of training followed by regular supervision and mentorship with existing master
facilitators, themselves usually trained therapists. Each EIP group involves 6–10 families;
groups are selected depending on locality for ease of attendance. The training is
divided into 10 modules covering understanding disability, positioning and carrying,
feeding, mobilizing, communication, play, everyday activities, and experiences in the local
community (Nampijja et al., 2019). Modules
are delivered weekly or fortnightly, and last
2–3 hours including time for facilitated discussion. The entire program is designed to
be delivered over 6 months including at least
one home visit conducted by the expert parent facilitator. The program manual is freely
available to download (https://www.ubuntuhub.org).
Early evidence of feasibility,
acceptability, and impact
In total, 112 infants were screened of
which 35 were eligible to enter the program and 28 completed pre- and postprogram

Figure 1. Iterative process of program development.
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evaluation (2 withdrew, 2 moved away, 2 attended <7 EIP modules, and 1 died prior
to reassessment). Of the 28 completing both
evaluations, 16 (57%) were male. Mean age
at recruitment was 6.7 months (SD of 0.7
months) and at postintervention assessment
was 11.1 (SD of 1.6) months. A mean of 8.7
modules were attended (range 7–10).
Table 1 describes neurodevelopmental status, nutritional parameters, and family QoL at
baseline and post-intervention. The majority
of infants recruited to join the EIP had severe NDI (DQ <55) (75% at baseline and 86%
at post-intervention). No significant change
was seen in DQ postintervention; however, a
statistically significant increase in HINE score
was seen (Table 1). Feeding difficulties among
recruited infants were common (32%). At
baseline, three infants (11%) had MUAC
consistent with acute malnutrition (two moderate, <12.5 cm, one severe, <11.5 cm),
around a third were underweight, and a third
stunted (Table 1).
Total PedsQL score increased significantly
(p < .05) post-intervention with specific
improvements in physical functioning, emotional functioning, worry, communication,
and family relationships (see Table 1). Although no children met the MUAC criteria
for acute malnutrition post-intervention, the
proportion who were underweight and with
stunting significantly increased (Table 1),
with nearly one half underweight and two
thirds stunted at postintervention.
Qualitative findings
The qualitative data show that caregivers
and facilitators reported the program to be
feasible and acceptable. Evidence of feasibility of the EIP included timely recruitment of
infants and caregivers to the program and positive reports from caregivers on the timing,
location, and group format of the modules.
High levels of attendance provided evidence
of acceptability for families, with all participants attending seven or more modules of the
10-module program.
Caregivers described a high desire for
knowledge about their child’s condition and

valued the peer support provided by other
caregivers and the facilitators in the group
format of the program. All participants had
experienced negative psychosocial effects including exclusion, hopelessness, blame, and
regret. Biological symptoms such as poor
sleep, low appetite, and exhaustion were also
frequently reported. Caregivers commonly
described that sharing their experiences,
and hearing those of others, relieved their
stress and isolation, built their confidence
in parenting and their hope for the future.
Barriers to attendance however were also reported and these included lack of financial
support, often relating to fathers’ abandonment, and competing family and work
commitments. Regarding program content
and delivery, caregivers responded positively
to the participatory nature of the training.
Particular value was placed on sessions relating to positioning, feeding, communication,
and understanding their child’s underlying
condition. Improved understanding led to
reductions in self-stigma and provided caregivers with a shared narrative that reduced
the stigma they experienced from others.
Caregivers frequently felt that the content led
to improvement in their child’s progress and
encouraged them to continue to practice at
home as well as to share information with
other families with children with a disability.
In summary, early evaluation of this facilitated, participatory, EIP for infants at high-risk
of NDI showed significant improvements
in family QoL in a pre-/postevaluation and
was feasible and acceptable to families and
facilitators. Caregivers reported increased
knowledge, improved family relationships, reduced self-stigma, raised hope, and enhanced
emotional well-being. The absence of a fall in
post-EIP DQ and small but significant increase
in HINE may be considered encouraging
because declines in developmental attainment are commonly seen over this period
for children with severe neurodevelopmental difficulties. Although no participants
fulfilled criteria for acute malnutrition postintervention, there was a significant increase
in the proportion who were underweight
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and, or, stunted post-intervention, highlighting the early nutritional risks to children
with developmental disability. The findings,
and particularly those regarding impact, were
limited by the small sample size and pre-/
poststudy design. Randomized studies are
needed to fully assess intervention feasibility,
acceptability, and effectiveness.
Subsequent development and future
plans
A pilot feasibility trial of the EIP is currently underway across both urban and
rural settings in Uganda (Nampijja et al.,
2019). Data collection is complete, and analysis of the trial data underway. In autumn
2019, the ABAaNA EIP was launched on
the Ubuntu-Hub web platform (https://www.
ubuntu-hub.org/resources/abaana /). In early
2021 the EIP will be harmonised with the
Ubuntu programs for older children and
will be re-branded as the ’Baby Ubuntu’
program. An 11th program module has subsequently been developed and launched
to support families and communities in
addressing discrimination and exclusion.
Programmatic roll-out in parts of central
and western Uganda and eastern Rwanda
is underway in partnership with local
nongovernmental organizations, Partners in
Health Rwanda and the Rwandan Ministry of Health. In early 2020, delivery of
the EIP was disrupted by the coronavirus2019 (COVID-19), pandemic, which has had
far-reaching implications for children and
families. The indirect effect of “lockdown”

restrictions in LMICs has been substantial, and has disproportionally affected the
most vulnerable, including children with
developmental disability. Social distancing,
transport restrictions, and reduced employment opportunities (exacerbating poverty)
have substantially impacted program access
for families. In Rwanda, to ensure continued
access to the EIP, a risk assessment and recovery plan was instituted to enable restarting of
the program and provide vital support to families. African CDC guidance (Africa Centres
for Disease Control and Prevention, 2020a,
2020b) and facilitated discussions among
EIP facilitators and families were used to
develop and successfully implement an integrated package of physical distancing, hand
and equipment hygiene, and personal protective equipment (face masks) to the EIP
groups to minimize the risk of transmission
of COVID-19.
During the feasibility trial and early program
roll-out, important barriers to EIP scale-up
were identified. These included poverty, gender inclusion, and poor levels of literacy
among caregivers. In response, the program
is being strengthened through addition of a
livelihood component to support families financially and development of an enhanced
media platform aims to improve accessibility, promote paternal engagement, and
protect program fidelity at scale. This new,
enhanced programmatic package aims to be
complete by early 2021.Ongoing and future
research aims to develop programmatic capacity across diverse settings in Africa and
evaluate impact at scale.
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