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Low- and middle-income countries are experiencing a significant reduction in mortality of children

under 5 years of age. This reduction is bringing in its wake large numbers of surviving children

with developmental delays and disabilities. Very little attention has been paid to these children,

most of whom receive minimal or no support. Thus, there is an urgent need to recognize that

improving the quality of life of the survivors must complement mortality reduction in healthcare

practice and programs. The incorporation of early evaluation and intervention programs into rou-

tine pediatric care is likely to have the most impact on the quality of life of these children. We

therefore call for leadership from practitioners, governments, and international organizations to

prioritize regular childhood developmental surveillance for possible delays and disabilities, and to

pursue early referral for intervention.

DEVELOPMENTAL DELAYS AND DISABILITIES IN
LOW- AND MIDDLE-INCOME COUNTRIES
In low- and middle-income countries (LMICs), a marked
decline in mortality among children under 5 years of age has
begun and is accelerating.1–4 This trend is clearly related, at
least in part, to the achievements of world campaigns to eradi-
cate or ameliorate the impact of HIV ⁄ AIDS, tuberculosis,
malaria, and malnutrition, among other conditions. The 22%
reduction in child mortality achieved thus far still falls behind
the target set by the United Nations,5 and efforts need to be
intensified to reach those goals. Nonetheless, the resulting
societal changes are already profound, and these too will accel-
erate in coming years.

Within this increasing survivor group in LMICs, it is esti-
mated that more than 200 million children have developmen-
tal delay or disability.6 The components of this enormous
problem have been studied from many angles. Studies of survi-
vors of HIV ⁄ AIDS7,8 and malaria,9 for example, show that
they have a high prevalence of neurodevelopmental delays,

cerebral palsy,10–12 and intellectual disability.13 In essence,
there is an emerging new population of children in LMICs
with developmental delays and disabilities whose existence
must be recognized and dealt with in all health practice and
planning.

The obvious question is what can be done to address this
quietly growing problem? First, we need to recognize that the
same social environments that have a negative effect on
survival also tend to increase disabilities among survivors.14

This calls for long-term primary preventive interventions that
increase survival and reduce disability in tandem. For example,
improved living environments and access to good quality
health and social services are priorities for both objectives.15

Second, among those who survive, we need to reduce the
negative consequences of morbidity events in infancy and early
childhood through secondary preventive interventions such as
early recognition and support. We will focus on this second
component because it requires giving specific attention to
early identification and intervention of developmental delay
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and disability, which have been shown to affect cognitive,16

motor,17 and long-term social development positively.18 The
challenge lies in identifying and operationalizing what is feasible
and appropriate in different settings.

DEVELOPMENTAL DELAYS AND DISABILITIES IN
HIGH-INCOME COUNTRIES
To broaden our perspective, it is important to recognize that
the increasing extent of childhood delays and disabilities is cer-
tainly not unique to LMICs. Studies from the USA Centers
for Disease Control, and the Human Resources and Services
Administration, show that the prevalence of developmental
disabilities in the USA from 1997 to 2008 was 13.7%. During
this period there was an increase of 17.1%, indicating there
were some 1.8 million more children with developmental dis-
abilities in the USA in 2006 to 2008 than a decade earlier.19

Thus, even the availability of much greater resources,
infrastructure, and technology does not necessarily translate
into fewer children with deficits in high-income countries.

Early identification of the young child in high-income
countries who has developmental delays or deficits is
recognized as an essential part of good healthcare for children
in regular pediatric practice.20 It is strongly endorsed by the
American Academy of Pediatrics,21 and has been consistently
shown to effectively identify childhood abnormalities which
otherwise are likely to have been missed.22–25

Yet in the USA, for example, there is far from universal
acceptance or practice of early identification and intervention,
despite persistent education and promotion efforts over many
years. Data are scarce about the current USA practice of regu-
lar child health surveillance in pediatric practice.26 However,
studies suggest that children often do not receive a periodic
developmental assessment,27,28 fewer than half of pediatric
practitioners use formal screening tools,29 and only one-fifth
of children received parent-centered developmental screening
in a 12-month period.30 Even in a trial of the American Acad-
emy of Pediatrics’ early screening algorithm, among a group
of well-trained pediatric practices in the USA that volunteered
their time, only 61% of the children who failed the screening
procedure were actually referred for further evaluation and
possible early intervention.31

Nonetheless, much can be learned from the early efforts of
high-income countries such as the UK, where the concepts of
both regular developmental surveillance and early screening
were initially focused through the 1976 Court,32 and subse-
quent Butler, and Hall and Ellman reports.33,34 Though over
the years there have been various and often conflicting recom-
mendations about their implementation,35 these reports stimu-
lated much clinical research in a variety of programs in which
surveillance and screening formed the basis for child develop-
ment activities in several countries, such as in the Child Health
Promotion Programme in the UK.36 The Australian Early
Development Index is another example of active surveillance in
which teacher identification of children with developmental
problems forms the basis of periodic reporting and can inform
future health program planning.37 In summary, the health
approach, concepts, infrastructure, and resources marshaled in

some high-income countries have already provided models that
can be adapted and partially replicated in resource-poor areas.

CURRENT PRACTICE OF EARLY DETECTION AND
INTERVENTION
Most teaching programs in LMICs still concentrate on
‘growth’ aspects of pediatrics alone. Health staff are trained
primarily in the treatment of acute childhood illnesses. Often
they have limited sensitization, interest, or training in child
development or recognition of early neurodevelopmental
delays.38 This is understandable given the emphasis on
improving survival, but it is no longer acceptable. Studies of
recent medical school graduates in Malaysia, for example,
indicate a paucity of clinical exposure and training in identify-
ing and caring for children with developmental disabilities.39

In this setting parents often have strong cultural values and
myths about child development and healthcare. They might
be unaware of the significance of serious developmental delays
or the presence of significant neurodevelopmental disor-
ders.40–42 Usually medical attention is sought because of acute
illness rather than developmental or behavioral concerns.
Combined with the practitioners’ frequent lack of develop-
mental awareness, delays and even specific developmental defi-
cits might be completely overlooked as the child is treated for
an unrelated acute illness.

It is likely that there are multiple factors that influence
the acceptance and practice of early detection and interven-
tion, although data are limited. These include physician
attitudes, awareness, or interest;43 insufficient training;44

doubt about the value of early detection or non-acceptance
of early treatment;45 uncertainty about how or where to
refer;46 time limitations of the clinic visit and inadequate
reimbursement;47 and cost factors.48 In some cases practi-
tioners might be legitimately concerned about unnecessarily
alerting a family and would prefer to wait until the prob-
lem is too obvious to ignore.49 The appropriate education
and training, issues affecting professional interest, motiva-
tion, and health-provider acceptance, need extensive study
in the context of local geographic and cultural conditions.

Intertwined in the spectrum of responses of healthcare
practitioners are a variety of approaches and instruments
used in the practice of early diagnosis. In high-income
countries there is an ever-growing trend to rely heavily on
the use of screening instruments by practitioners. Among
the many developmental ⁄ behavioral screening tools in use
in the USA, for example, are the Ages and Stages Ques-
tionnaire,50 Parents’ Evaluation of Developmental Status,51

and the Denver Development Screening Test II.52 More
specific screening and ⁄ or diagnostic evaluation tools include
the Connors ADHD Rating Scales,53 Modified Checklist
for Autism in Toddlers,54 Autism Diagnostic Observation

What this paper adds
• International health-program survivors have significant developmental delays

and disabilities.
• Early diagnosis and intervention programs are essential to ameliorate

developmental delays and disabilities, and are feasible in developing
countries.organizations.
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Schedule,55 and the Autism Spectrum Screening Question-
naire.56

Screening tools for use in LMICs are also now emerging,
although there are limited reliable data about availability of
effective services.57 Examples include using caregiver develop-
mental reports in Kenya,58 the Malawi Developmental Assess-
ment Tool,59 the Rapid Neurodevelopment Assessment
Instrument in Bangladesh,60 and the Brigance developmental
screening tool for aboriginal children in Australia.61 Screening
instruments, however, are often difficult and expensive to
administer in the course of routine care,62 and might have
inadequate sensitivity,63 cultural relevance,64 and variable pre-
dictive validity.65 In practice, screening is often sporadic, infre-
quent, or non-existent. Moreover, screening tools cannot
substitute for good practice in routine primary care, which
ideally includes an appropriate history, clinical examination,
and relevant laboratory studies as available.66

Although the complex issues affecting formal screening
need definitive research, regular surveillance of development
during clinical contacts offers an easily administered means
of early detection with minimum cost, yet enables referral
for further evaluation and intervention where appropriate.
This approach could be easily incorporated into routine
training at all levels and promote an awareness that medical
care involves going beyond reducing morbidity and mortal-
ity, to planning for the habilitation, education, and social
needs of survivors.

FEASIBILITY OF EARLY DETECTION AND
INTERVENTION IN LIMC
In LMICs the usefulness of early detection and intervention
has been articulated over a long period.67 Yet even now, when
there are rapidly increasing numbers of child survivors with
delays and disabilities, early identification is often not well
appreciated, and its implementation has become a central
challenge. We propose that there are feasible strategies avail-
able for rigorous testing, which, if proven effective, could be
made widely available to reach as many children as possible.
One such strategy is to use a surveillance approach in primary
pediatric healthcare for routine observation of early childhood
milestones. Longitudinal progress in milestones has been
shown to be a significant predictor of developmental out-
come.68 Assessing achievement of milestones can enable rapid
distinction between simple delay in the pace of development
and a non-progressive disability, such as intellectual deficit,
cerebral palsy, or a progressive neurological disorder. Indica-
tion of definite milestone delays could then lead to formal
screening, including taking a relevant history, performing clin-
ical evaluation, and using laboratory studies, depending on
available local resources. Unfortunately, there are currently no
data available from community-based rehabilitation or other
programs on the regular use of culturally relevant childhood
developmental milestones in routine surveillance in LMICs.57

Such a procedure could be readily incorporated into training
programs with minimum additional time requirements or
expense for administration. By analogy, growth charts (i.e.

height and weight) have been in routine use over a long period
with a similar purpose, and few would question their useful-
ness. Thus, we can be optimistic that developmental mile-
stones can also be effectively monitored in routine care.

A surveillance instrument of this type was used in a trial in
Cambodia to alert, remind, and sensitize health workers of rel-
evant developmental milestones using a simple check-off sheet
grouped by age intervals.69 Possible future refinement of the
Cambodia milestones selected would be based on recent doc-
toral work.70 Emphasis here is on developmental surveillance,
which is routine, quick surveillance of ‘well’ children at spe-
cific ages at the primary healthcare level, versus formal screen-
ing by medical professionals. Levels accomplished would be
noted as either observed by the health worker or obtained
from caregiver interview, and could serve as the basis for possi-
ble further evaluation. An equivalent developmental milestone
surveillance tool is now being incorporated into the South
African Road To Health Booklet, which is distributed to the
mothers of all newborn infants and checked at well-baby vis-
its.71 Further local adaptation will follow, bearing in mind the
cultural context and different levels of health services, ranging
from community to tertiary.

Information on medical and healthcare models for LMICs
is limited in all available databases, and programs vary
greatly.57 Yet data indicate that early identification can be a
feasible and effective component to support children and their
families, even where specialized treatment services or equip-
ment are not readily available. For example, early detection
creates opportunities for parent education and support, which
has been shown to have a great influence on parent–child
interaction.72 It can enhance home management through par-
ent training in more appropriate daily child care, such as car-
rying, holding, feeding, dressing, and bathing.73 Where early
intervention services are available, as in community-based
rehabilitation74 and other documented programs,75,76 it can
result in specific motor, speech, or other therapies, and the use
of specialized feeding and motor equipment. Such interven-
tions can improve quality of life and enhance future cognitive,
motor, and social development for a child with neurodevelop-
mental delay or disability.77,78 Data show that the procedures
of early intervention stimulation, specialized therapy care, and
the use of appropriate equipment are significant factors in
helping achieve maximum benefit to the growing child.79,80

They can provide significant support to families,81 and can be
effectively incorporated into childhood developmental pro-
grams.82 Further research is needed to validate effectiveness of
these procedures in a global context.

Clearly, it would not be appropriate to propose the same
procedures that are used in high-income countries. We sug-
gest, however, that this challenge can be met. We can develop
ways to introduce early detection into routine pediatric care in
LMICs, as well as to introduce effective interventions that can
follow.

BARRIERS IN GOVERNMENTS AND OTHER AGENCIES
There is a wide gap between international health-program
awareness and planning for early diagnosis and intervention in
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light of the increasing numbers of surviving children with
delays and developmental deficits. The international health
programs of the US Agency for International Development
(USAID) have extensive activities throughout the developing
world. Like other individual government efforts, the focus is
primarily on improving nutrition and reducing infectious dis-
ease. There is sparse mention of development concerns about
young surviving children or, specifically, early screening or
intervention.83

The World Health Organization (WHO) and the United
Nations Children’s Fund (UNICEF) jointly participate in the
Integrated Management of Childhood Illness (IMCI)
program, working to improve health-worker knowledge and
performance through training. Since 2001 there has been an
emphasis on development of child survivors. However, the
focus in its chart booklet for clinical case management has
been confined to treatment of acute illness and after-care only
of sick children.84,85 The WHO’s Care for Development
counseling materials, which form part of the IMCI strategy,
use counseling to promote healthy development of children.
This is intended to offer a feasible community-level strategy in
low-resource settings. The Care for Development approach is
a way to sensitize communities and individual caregivers to
child development issues. The Pan American Health Organi-
zation introduced the ‘Monitoring Child Development in the
IMCI Context’ manual in 2005 to achieve awareness of devel-
opment and to enhance developmental surveillance at primary
health level, but widespread acceptance of the early identifica-
tion approach remains lacking. Indeed, even within the United
Nations itself, where 193 members adopted the Millennium
Development Goals in 2000 to reduce the under-5 mortality
between 1990 and 2015 by two-thirds, there is no mention of
planning for early involvement with childhood survivors in its
Goal 4 (Child Health).5

Similarly, the large non-governmental organizations such as
the Bill and Melinda Gates Foundation, the William J. Clin-
ton Foundation, and the Carter Center,86–88 focus on disease
eradication along with broad development activities, but do
not target identifying early and providing developmental care
for the child survivors with delays or deficits. We are led to
conclude that among the world’s health leadership within gov-
ernments, official international agencies, and non-governmen-
tal organizations, the focus of activity concerns mortality
reduction without significant attention to or planning for early
identification of surviving children, or providing for the pro-
ven interventions most likely to help achieve their optimum
capability.

THE PATH FORWARD
A global strategy is needed to narrow the gap between early
identification and the increasing population of children with
delays and disabilities. This can best be achieved through
acceptance of five basic principles.

First, it is essential that there is a broad understanding
and awareness of trans-cultural child development. This

sensitization then should lead to the routine practice of
thinking developmentally wherever healthcare is given, even
while attention is focused on specific disease entities or
acute medical problems. Where there is any question of
possible developmental delay or disability, early referral
should be considered for further evaluation and interven-
tion consistent with avoiding excessive false-positive results.
It is recognized, however, that even children showing false-
positive results might constitute an at-risk group justifying
additional evaluation.89 To think developmentally and refer
early (TDRE) should be an integral part of all clinical con-
tact and planning, and routinely included in all health staff
training. This concept should be subject to rigorous
research in cultural context.

Second, health care must be recognized as a concept involv-
ing ongoing child development and not be restricted to reduc-
tion in morbidity or mortality. This should lead to broad
planning for the social and educational needs of survivors.

Third, in LMICs there is need for simple culturally rele-
vant surveillance systems to alert and remind practitioners
about development in all health contacts, and enable early
referrals.

Fourth, in high-income countries, research is still needed to
improve education and training programs as well as to identify
factors that will affect motivation and acceptance of early iden-
tification by all practitioners.

Fifth, broad community planning and involvement is essen-
tial to enable understanding and acceptance of health and
development goals. In LMICs, in particular, an approach is
needed that will ensure local capacity building for the future
to enable the broadest juxtaposition of health, education, and
social objectives. Specific programs of early childhood educa-
tion need to emerge, both for children with delays and disabil-
ities and those with normal development.

Some of these principles can be incorporated immediately.
Others will require new approaches to research for future
implementation. Many will necessitate changes in understand-
ing, attitudes, concepts, and even financial considerations.
There is now ample evidence that, ultimately, we must be
guided along the lines of the above principles, without which
the very children whose lives we save might achieve little of
the promise of the future.

CONCLUSION
It is becoming increasingly essential to influence health agen-
cies and practitioners to go beyond simply reducing morbidity
and mortality, and instead to emphasize quality of life as a
major health goal now. Early evaluation and intervention
includes not only management and treatment for the individ-
ual child, but also provision of appropriate family and commu-
nity-based support mechanisms. It is but a first step on the
long road to ensuring the needed services that will enable
every child to reach their best potential and to assume a
productive role in society.
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