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A large proportion of children under the age of five years who do not attain their expected developmental potential belong to low- and
middle-income countries (LMICs). The strategies used for identifying children with high risk for developmental delay/disorders include
developmental screening, surveillance, and monitoring. Suitability criteria for developmental screening tools in LMICs have been
established, but few tools meet all the benchmarks. Based on these, the authors identified two tools that may be considered suitable in the
Indian context; the International guide for monitoring child development and the Monitoring child development in the integrated management
of childhood illnesses context. However, implementing and sustaining a universal developmental screening program using these is not
feasible in the present circumstances. There is emerging evidence that parent intervention programs have significant impact on outcomes
related to early childhood development (ECD). The nurturing care framework encompasses five strategies known to enhance ECD in
young children even in the presence of adversities; good health, adequate nutrition, responsive caregiving, opportunities for early learning
and safety and security. This article discusses the paradigm shift to incorporation of nurturing care-based preventive, supportive and
promotive health care services in office practice with active parental involvement. This may prove to be a better option with a more

positive, long lasting and quicker impact on ECD.
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ly Childhood Devel opment (ECD) isadynamic,
ongitudina and complicated process. It
encompasses multiple dimensions of develop-
ent; physical, socio-emotional, cognitive and
motor. ECD is influenced by protective or risk factors in
various, interlinked contexts; genetic, biological, psycho-
socia and environmental. The expected devel opmental
potentia of achild isthe best state of development that can
bereached giventhe* nature’ (genetics) andidea ‘ nurturing’
environment. The first three years of life are considered
critica duetorapidveocity of braingrowth, whereinthereis
an intricate interplay of neurogenesis, synaptogenesis,
synaptic pruning, and myelination. Thus, the brain is
extremely vulnerable to any factor that disrupts these
processes, resultingin structural ateration and/or functional
brain damage.

The consequences can be dire; ranging from not
following on€e's developmental trgjectory, to children with
developmental delay and at highrisk of futuredisability. Itis
estimated that 250 million (43%) children under theage of 5
yearsdo not attain their developmental potential [1], and that
most of them are from Low- and Middle-Income Countries
(LMICs). A systemic andysisof the 2016 Global Burden of
Disease study reports 52-9 million children less than five
years having developmental disabilities, again mostly from
LMICs[2].
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Theinitia few yearsof lifeisaso aunique period when
thebrainismaximally sensitiveto stimulation and nurturing.
It hasthe capacity toformnew neural connectionsor activate
dternate latent circuits (neuroplagticity), when provided
with repeated exposure to various stimuli. This is the
scientific basis underlying early intervention (EI) which
results in good neuro-developmental outcomes and less
disability. Thus, early detection becomescritical.

Early Identification Of Developmental/Behavioral
Problems

Evauation of ECD is challenging. In a young child,
devel opment changesrapidly, thereisinter-domain overlap,
early deviation is often subtle, and infants may show
trangent dysfunction. Identification requires knowledge,
training and expertise in ECD of the health care provider
(HCP), andahighleve of parenta awvarenessregardingchild
development (developmentd literacy). The following
methods detect deviancy from the normal trgjectory in
situations when parents are yet to develop concerns about
development or behavior.

Unstructured elicitation of developmental milestones. This
isanon-standardized, operator dependent approach used by
HCPfrom remote memory, according to their discretion. A
systematic review ontheability of HCPstoidentify children
with devel opmental or behavioral issuesreported sensitivity
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and specificity ranging from 14-54% and 69-100%,
respectively [3].

Developmental screening: This is the administration of a
tool specificdly designed toidentify childrenfor highrisk for
developmental delay at specific ages. It can becompleted by
the parent, office staff or HCP. The tool should be brief,
simpletouse, scoreandinterpret, culturally and linguigtically
appropriate, standardized on representative populations,
and have acceptablerdiability and validity (both sensitivity
and specificity >70%) [4]. Lesssensitivity will resultin higher
number of false negative results, more children with delay
getting missed and not being ableto avail El. Incontrast, low
specificity will result in more false positive results, cause
unwarranted parental anxiety, stigma, expenses, and
overburdening the health system. American Academy of
Pediatrics (AAP) recommends developmental/ behavioral
screening at 9, 18, and 30 monthswith screening for Autism
at 18 and 24 months[4]. The Indian Academy of Pediatrics
(IAP) scheduleis9, 18, 24 and 36 months[5].

Developmental surveillance: Thisis done at every hedth
visit starting from early infancy. It requiresan expertin ECD
who dicits parental concerns, developmenta history,
protective/risk factors, makes observations, documentsand
collaborates with other professionals [4]. Developmental
screening is included at specific ages according to the
schedule.

Developmental monitoring: Though this term is used
interchangeably with surveillance, the underlying context
differs. Survelllance is intended for identification of a
developmenta or behaviora problem. Theaim of monitoring
istosupport ECD, not just detect deviancy or aberration[6]. It
encompasses recognizing each child's and family's
strengths and vulnerabilities, addressing risk factors, and
empowering caregiverswith anticipatory guidance, support
or speciaized services (as the situation demands), and
fallowingthemuplongitudindly. Thus, it benefitsall children,
thosewho are devel oping on track, thosewho are deviating
dueto modifiablerisk factors, and thosewith devel opmental
difficulties.

Developmental Screening and Surveillance in
LMICs

Universa developmenta surveillanceand screeningforman
integral part of the child healthcare systemsin most high-
incomecountries(HICs) sinceat |east threedecades. Thatis
not the case in many LMICs, where multiple challenges
related to implementation exist: which strategy to use
(universal, highrisk, or disahility); whichtool toemploy; and
what scheduleto follow; besidesfinances, training of human
resources and other decisions pertaining to logistics. This
triggered the search for parameters that would make
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operationalization more effective. In 2014, the following
feasibility criteria for developmenta screening tools for
LMICswereproposed[7]: free, easly accessible, training< 3
days, brief (administration time < 30 minutes), acceptable
validity i.e., sensitivity (Sn) and specificity (Sp) > 80% and
reliability, easily understood by community health workers
(CHWS) and parents, and linked with guidance. Threetools
satisfied >4 criteria; Guide for Monitoring Child
Development (GMCD), Ten Question Screening | nstrument
(TQS!), and Maawi Developmenta Assessment Tool
(MDAT). In 2016, the UNICEF module on developmental
monitoring and screening stated that ascreening tool should
suit the needs and population of acountry. It recommended
GMCD, and the Ages and Stages Questionnaire, 39 edition
(ASQ-3). In 2017, a systematic review [8] established
suitability criteriafor toolstobeusedin LMIC; free/low cogt,
Sengtivity and Sp >70%, brief, assessment of multiple
domains, administered by CHW, and successful usein> one
LMIC. Thetools shortlisted were: GMCD, MDAT, TQS!,
Rapid Neuro-developmental Assessment Tool (RNDA),
Caregiver-Reported Early Development Index (CREDI),
INTERGROWTH-21st Neurodevel opment Assessment and
the 12-month screener.

Wefeel that other dimensions should aso betakeninto
account during this critical appraisal: screening should be
done multiple times at the specified ages; sensitivity and
specificity should be acceptable at each age; toolsshould be
culturally appropriate, and if adaptationsor trandationsare
used, the context should be maintained; since parents from
LMICsareless' developmentally literate’, tool sthat combine
parental interview and direct observation aremore accurate
[8]; the probability of socialy acceptable answers (due to
socia taboos) will beless; and given the paucity of experts
and early intervention centers, tools should be linked with
intervention packages that include anticipatory promotion
(for typically devel oping children), ongoing stimulation (in
cases of faltering and/or under stimulation) and interim
intervention (for children who are awaiting assessment and
initigtionof El).

Another tool inthe publicdomainfor childrenlessthan 6
yearsisthe Monitoring child devel opment in theintegrated
management of childhood illnesses (IMCI) context
(MCDIC), which has been used successfully in 10 South
American countries since 2006 [9]. MCDIC fulfillsdl the
characteristics of a tool suitable for LMICs, but was
probably not included in any of theresourcescited here due
to lack of validation study at the time of their publication.
However, sincethen, it hasbeenvalidated in children under 3
years of age, and found to have acceptable diagnostic
accuracy [10].

Tablel comparesthetoolsdeemed suitablefor LMICs.
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Nosingletool meetsdl thecriteria. In-depth critical appraisal
revealsthat most are not actually suitablefor large scaleuse
in LMICs. CREDI has been designed as a population
developmenta assessment tool i.e.,, for ECD indicators
rel ated to the Sustainable Devel opment Goals. Itisnot meant
for theindividual screening of children. ASQ-3and RNDA
are not economicaly viable options. TQSl identifies
disabilitiesin children above2 years. Thenarrow agebands
of the 12-month screener and Intergrowth 21 exclude them
from devel opmentd surveillance. IGMCD and MCDICare
free, cover awiderangeof ages, have acceptableoverall and
age-specific psychometric properties, and are linked with
intervention programs.

Validation Studies of IGMCD and MCDIC in Indian
Children

IGMCD: Thisistherevised version of GMCD, withtheprefix
‘international’ added duetoitsdevelopment and validationin
four countries (Turkey, India, Argentina and South Africa)
that areeconomically, culturally and linguistically dissimilar.
The underlying premiseisthat if found acceptable, feasible
and scalable, IGMCD can be adopted by any country
without the need for investing time, funds and personnd in
re-standardization and re-validation. Itsuniquenessisthat it
employsopen-ended questionsfor establishing rapport with
parents, and overcoming barriers of low education levels,
poor developmentdl literacy, or thefear of stigma. It hasthree
components. i) developmental monitoring inatabular format
acrossthree age bands (6-17, 18-29 and 30-42 months) and
seven domains (receptive and expressive language, gross
and finemotor, relating to others, playing and sdlf-help); ii)
supporting ECD (addressing biopsychosocia risk factors
and giving anticipatory guidance); andiii) El (based onthe
WHO/UNICEF Carefor Child development modul€).

PARENTAL INTERVENTION PROGRAMS FOR ECD

The study of diagnostic accuracy of IGMCD was
conducted in 1731 children aged between 6-42 months,
across all four countries [11]. The reference tool was a
comprehensive developmental assessment (CDA) that
included combined clinical judgement and evaluation by the
Bayley Scalesof Infant and Toddler Development (BSID-3).
Sincestandardized BSID-3 normswerenot availablefor each
of the counties, threedifferent cut-off scores(> 3,> 4or> 5)
wereconsdered for theBS| D-3 subscales. Hence, thevalues
of diagnostic accuracy were dependent on the cut-off used.
Overal sensitivity and specificity wereacceptableat al cut-
offs; 0.87 and 0.72respectively (at> 3); 0.79and 0.73 (at > 4);
and 0.72 and 0.75 (at > 5). However, this changes when
individual age groups are taken into consideration.
Sensitivity and specificity remain acceptable at all cut-offs
only in the 18-29-month age band. In >30-month age band,
sengitivity isacceptableat all cut-offs, but specificity ranges
between 0.69 -0.71. Similarly, in the 6-17-month-olds,
sengitivity is0.64 at > 5, while specificity is0.68- 0.70, at all
cut-offs.

Themajor drawback isthat asinglecenter inIndiaoffers
training of health personnel inIGMCD. Also, Specificity is
<70% in the 6-17-month age band that covers the 9-month
vist.

MCDIC: This is a clinica approach-based strategy for
classifying the developmental status of children, using a
color coded management scheme similar to the Integrated
Management of Childhood llinesses [9]. It employs a
combination of history (risk factors, and developmental
concerns), measurement (anthropometry) and observation
(phenotypic  @bnormalities, and age-dependent skills,
reflexes and behaviors), clearly outlined in the operational
manual. The classification includes. Suspected Develop-

Tablel Comparison of Developmental Screening Tools Suitablefor Low - and Middle - Income Countries

Tool Usableat9, & 2 Admintime Cost/online Multi-domain/  Usedby  Usedin Linkwith

18,24 & 36 m < 30min access training CHW >1LMIC intervention
GMCD + +— + Free/NAP +/minimal + + +
IGMCD + ++ + Free/NAP +/minimal + + +
TQS >24m - + Free/NAP Disability/— + + -
MDAT 0-6y +— + Free/ NAP + minimal + - -
ASQ-3 + ++ + $2950nline +/manua - + -
RNDA 0-9y +/— + $2950nline +/minimal + - -
CREDI 0-36 NA + Freeonline +/manua + + +
Intergrowth 21 22-26m +/— + Freeonline +/manual + + -
12-month screener 12m +/— + NA/ NAP +/minimal + + -
MCDIC + +/+ + Free/online +/manual + + +

aSensitivity and specificity >70% at 9, 18, 24 & 36 months. PThe tools are described or depicted in the validation studies ASQ-3Ages and Sages
Questionnaire, 3 edition, CHW-Community health worker, CREDI- Caregiver-Reported Early Development Index, GMCD-Guide for
Monitoring Child Development, Intergrowth 21-INTERGROWTH-21-Neurodevelopment  Assessment, MDAT-Malawi  Developmental
Assessment Tool, MCDIC-Monitoring Child Development in the Integrated Management of Childhood Ilinesses Context, NA-not available,
RNDA-Rapid Neurodevelopmental Assessment Tool, TQS-Ten Question screening Instrument.
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mental Delay (SDD) in children aged 0-2 year and Probable
Developmental Delay (PDD) in 2-6-year olds (red zone);
Developmentd aert or normal development withrisk factors
(yellow zone); and normal development (green zone). Each
zone is linked with age-appropriate dtrategies for
developmenta stimulation.

Thistool canbeusedinIndiaastheconceptisfamiliarto
all health personne including CHW, since Integrated
Management of Neonatal and Childhood IlInesses (IMNCI)
has been in use in our public health system for dmost two
decades. MCDIC was vdidated in 272 Indian children
between 0 to 36 months presenting to a hospital for minor
illnessesor immunization[10]. Thereferencetoolsincluded
Developmenta Profile, 3rd edition (DP-3) for assessing
developmentd status, and Vineland Adaptive Behavior
Scde, 2nd edition (VABS-II) for adaptive function. The
MCDIC criteriafor PDD/SDD wasused. Thestudy definition
of developmental delay wasaGenera Developmenta Score
<70by DP-3(<-2 SD) and Adaptive Behavior Composite<70
by VABSI| (<-2SD). Diagnostic accuracy revedled anoveral
sengtivity of 88.0%(95% Cl 68.8%-97.5%) and specificity of
85.7 (95% Cl 81.1%-89.6%). Sensitivity and specificity were
acceptablein eachindividua MCDIC age group, making it
suitablefor thel AP screening schedule.

The drawback is that there is only a single validation
study. A multi-centric validation study by CHW needsto be
undertakento makeit generdizableinthecommunity.

Challenges in Introducing Universal
Developmental Screening and Surveillance

In astudy of the perspectives of pediatriciansin Gujrat, on
ECD, Desai, et d. [12] reported that though 95.5% of the
respondents agreed that El helped in optimizing ECD and
97.3% said that parentsexpressing devel opmental concerns,
only 13.6% were using structured tools. Reasons given for
not screening weretime congtraints (72%), non-availability
of referral options(45%), andinability to usescreeningtools
(28%). India does have any nationd policy/program for
developmenta screening and surveillance. Though the
IndianAcademy of Pediatrics (I AP) recommendsscreening
[5], detailsof whichtoolsto use, or how to operationalizethe
processisnot clearly outlined. Planning, implementing and
sustaining universal developmental screening in a setting
where it is non-existent, and the concept is alien to health
care seekers, HCP and policy makers dlike, is going to be
extremely challenging. It will require firm belief, wide
acceptance and deep commitment from each stakehol der,
besides financial and human capital, and of course, time
dlowedforittomakeanimpact.

Universa screening will not be a panacea to al the
problemsrelatedto ECD. Not al childrenwho screen positive
will receive a diagnosis, and not dl children who screen
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negative will be definitely cleared of adiagnosis. Thereis
inequity in the availability of high qudity referral and
treatment services across India, even with the roll out of
RashtriyaBd Suraksha Karyakram and associated District
Early Intervention Centers. If intervention is not available,
screening becomesftile.

ECD-Directed Nurturing Care via Parental Inter-
vention Programs

Developmental and behavioral issuesareincreasinginyoung
children dueto multiplereasons. Socia isolation (especialy
in urban areas) results from growing numbers of nuclear
families, with decreased opportunitiesfor meaningful inter-
actionwith neighbors, friendsor family. Theincreased cost of
living have led to both parents working that usually means
reduced timefor parent-child bonding, children being looked
after by elder siblings, nannies or creches, and parental
overindulgenceto overcompensatefor misplaced fedingsof
guilt. In addition, young children are often exposed to
unsupervised digital media at a much earlier age than
recommended, due to ignorance and poor parenting skills.
There is a very strong need for pediatricians to provide
preventiveand promotive ECD directed servicesto children
andtheir families. However, sincemost parentsareunaware
of theexistence of such services, thereisno demand.

In the last decade, experts from diverse fields (public
health, developmental pediatrics, child neurology, child
psychology, economics, and others) have redized that
interventionsthat strengthen parent—child relationshipsand
enhance early learning have more significant and cost-
effective impact on ECD, compared to interventions that
focusonly on health and nutrition [13]. The Nurturing Care
for ECD (NC-ECD) modéd provides a framework for
promoting ECD in children under five years. Its five
components (good health, adequate nutrition, responsive
caregiving, opportunitiesfor early learning, and safety and
security) arescientifically proventoenhance ECD eveninthe
presence of the multiple adversities. Strategic actions for
implementation aredirected at thelevel of the government,
community and caregiver.

Parenting interventions programs aim at improving
caregiver’s knowledge, attitudes, practices, and skills for
promoting optimal ECD. Theseaddressadverserisk factors
and behaviors, improve parent-child relationships, enrich the
home environment, and teach parentsbehavior modification
and positive discipline. A systematic review and meta-
analysisof parentinginterventionsfor childrenunder 3years
of ageincluded 102 randomized controlled trials(RCT) from
33HICand LMICfrom1974t02020[14]. Someof thesdient
findings were: i) Parenting interventions significantly
influenced child outcomes (better cognitive, language,
motor, socioemotional development, and attachment and
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or referral.

be extremely challenging.

child interactions).

KEY MESSAGES

« Developmental screening tools for low- and middle-income countries (LMIC) should be free of cost, easily accessible, brief,
broadband, can be used by community health workers, require minimal training, have acceptable reliability and validity (overall
and age-wise), easy to use, score and interpret, and be linked with early childhood development (ECD) promotive counselling

¢ Planning, implementing and sustaining a universal developmental screening and surveillance program in a setting where it
is non-existent, and the concept is alien to health care seekers, health care providers and policy makers alike, is going to

« Parenting interventions programs that improve caregiver’s knowledge, attitudes, practices, and skills for promoting optimal
ECD, significantly influence child outcomes (improved cognitive, language, motor, socioemotional development, and attachment
and reduced behavior problems) and parental outcomes (improved parenting knowledge, parenting practices, and parent—

reduced behavior problems) and parent outcomes (improved
parenting knowledge, practices, and parent—child inter-
actions); ii) The impact was more in LMICs than HICs,
probably dueto morerisk factorsintheformer; iii) RCTswith
responsive caregiving had significantly more impact than
those without; iv) Content supporting parent behavior
management skillsand non-violent disciplinewereeffective
inreducing mal adaptive behavior; v) Few programsactively
involved fathers in program delivery; vi) Well conducted
group sessionswere as effective and more economical than
homevisits; andvii) Program duration, personnel, moddlities
of delivery and setting should be based on resources,
community needs, population risk profiles and cultural
context.

Pediatricians are the first contacts of parents for
healthcare, with whom they have an invisible societal
contract of trust. Thus, they are ideal candidates who can
helpin ddivering nurturing careto young children, through
their parents. The2021-2023 | APPresidentia Action Planfor
NC-ECD [15] has been conceptualized to sendtize all
concerned stakeholders about ECD. One of its many
activitiesisconducting 200 district level workshopstoenable
pediatricians to incorporate ECD directed supportive,
preventive, and promotive health care services in office
practice[15]. Thiswill beachieved by popularizingwell child
visits throughout the first three years of life. Theaimisto
reach the child by empowering parentswith knowledgeand
skillsrelated to nurturing care. Only timewill tell whether the
programwill attain the desiredimpact on ECD that hasbeen
envisioned.

Contributors. SBM: conceptualized the paper and drafted the
initial manuscript which underwent critical appraisal with addition
of intellectual inputsby SA, SSand DK. All authorshave approved
thefinal manuscript.

Funding: None; Competing interests: None stated.

REFERENCES

1. Black MM, Waker SP,Fernad LCH, et a. Early childhood
development coming of age: Science through the life course.
Lancet. 2017;389:77-90.

10.

11.

12.

13.

14.

. Ertem

. Global Research on Developmental Disabilities Collaborators.

Developmental disabilities among children younger than 5 years
in 195 countries and territories, 1990-2016: A systematic
analysis for the Global Burden of Disease Study 2016. Lancet
Glob  Health. 2018;6:€1100-21.

. Sheldrick RC, Merchant S, Perrin S. Identification of develop-

mental-behaviora problems in primary caree A systematic
review.  Pediatrics.2011;128:356-63.

. Lipkin PH, Macias MM. AAP Council on Children With Dis-

abilities, Section on Developmental and Behavioura Pediatrics.
Promoting Optima Development: Identifying Infants and
Young Children With Developmental Disorders Through
Developmental Surveillance and Screening. Pediatrics. 2020;
145:20193449.

. Bharadva K, Shastri D, Gaonkar N, et a. Consensus Statement of

Indian Academy of Pediatrics on Early Childhood Development.
Indian Pediatr. 2020;57:834-41.

10. Developmentd difficulties in early childhood:
Prevention, early identification, assessment and intervention in
low- and middle-income countries: a review. World Heath
Organization; 2012.

. Fischer VJ, Morris J, Martines J. Developmenta screening tools:

Feasibility of use at primary healthcare level in low- and middle-
income settings. J Health Popul Nut. 2014;32:314-26.

. Marlow M, Servili C, Tomlinson M. A review of screening tools

for the identification of autism spectrum disorders and develop-
mental delay in infants and young children: recommendations for
use in Low- and middle-income countries. Autism Res. 2019;
12:176-99.

. Figueiras AC, Souza N, Rios VG, Benguigui Y. Monitoring Child

Development (0-6 Years) in the IMCI Context, 2nd ed. Pan
American Health Organization; 2012.

Ertem 10, Krishnamurthy V, Mulaudzi MC, et a. Vdidation of
the internationad guide for monitoring child development
demongtrates good sensitivity and specificity in four diverse
countries. Acta Paediatr. 2019;108:1074-86.

Desai PP, Mohite P. An exploratory study of early intervention
in Gujarat state, India: Pediatricians’ perspectives. J Dev Behav
Pediatr. 2011;32:69-74.

Urkin J, Bar-David Y, Porter B. Should we consider alternatives
to universal well-child behaviora-developmental screening?
Front Pediatr. 2015;3:2.

Jeong J, Franchett EE, Ramos de Oliveira CV, et a. Parenting
interventions to promote early child development in the first
three years of life: A global systematic review and meta-analysis.
PLoS Med. 2021;18:€1003602.

Gupta P. Indian Academy of Pediatrics Nationad Conference
(CIAP-PEDICON), 5th February, 2021, Mumbai. Indian
Pediatr.2021;58:113-15.

INDIAN PEDIATRICS

S68

VOLUME 58, SuppLEMENT 1— OcTOBER 15, 2021



