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ABSTRACT

Background: District Early Intervention Centres (DEICs) were created under Rashtriya Bal Swasthya
Karyakram to identify and manage childhood defects, diseases, deficiencies and developmental
delays or disabilities. Programme-level evidence from individual districts is useful because the case-
mix, referral routes and response to intervention vary across local health systems.

Objective: To describe the clinical profile and documented outcomes of children with one or more
of the 4Ds attending a District Early Intervention Centre.

Materials and Methods: This hospital-based cross-sectional study included 1000 children up to 18
years of age who attended the District Early Intervention Centre, Government Dharmapuri Medical
College Hospital, Dharmapuri, from January 2020 to December 2020. Demographic profile, referral
source, 4D category, diagnosis, investigations, interventions, follow-up and outcome were recorded.
Frequencies and percentages were used for categorical variables. Associations between categorical
variables were assessed using the chi-square test, with p<0.05 considered statistically significant.
Results: The median age was 10 years (interquartile range 5-13 years). Males constituted 541 (54.1%)
children and females 459 (45.9%). The largest age group was 6-10 years, 322 (32.2%), followed by 11-
15 years, 294 (29.4%). Most children were referred through RBSK, 535 (53.5%), followed by primary
health centres, 261 (26.1%). Disease was the commonest 4D category, 379 (37.9%), followed by
deficiency, 245 (24.5%), disability, 162 (16.2%), defect, 110 (11.0%), and other conditions, 104
(10.4%). Dental caries, malnutrition, anaemia, thalassaemia, skin disorders, learning disorder and
refractive error were the most frequent specific diagnoses. Age showed a significant association with
referral source and 4D category (both p<0.001). Sex was also significantly associated with referral
source (p=0.033) and 4D category (p<0.001). All children were followed up. Commonly documented
positive outcomes included improved oral hygiene, improved haemoglobin level, improved weight-
for-age, improved vision, corrected refractive error, better speech and seizure control.

Conclusion: The DEIC functioned as an accessible district-level hub for screening, multidisciplinary
assessment, intervention and referral. The findings show a broad paediatric burden extending beyond
birth defects alone, with diseases and deficiencies forming a substantial proportion of service needs.
Strengthening referral continuity, rehabilitation equipment and outcome documentation can improve
the measurable impact of DEIC services.

Keywords: District Early Intervention Centre, Rashtriya Bal Swasthya Karyakram, 4Ds, Childhood
Disability, Early Intervention, Paediatrics.

INTRODUCTION

Child health services in India have gradually
moved from episodic treatment toward earlier
recognition of conditions that can alter growth,
schooling, communication, mobility and social
participation. = Rashtriya  Bal = Swasthya
Karyakram (RBSK), launched as a child health
screening and early intervention initiative,
operationalized this shift by screening children

from birth to 18 years for defects at birth,
diseases of childhood, deficiencies and
developmental delays including disabilities,
commonly referred to as the 4Ds [1,2]. The
District Early Intervention Centre (DEIC) was
designed as the referral and intervention arm
of this programme, where children identified
through  community  screening,  school
screening, anganwadi visits, delivery points,
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sick newborn care units or self-referral can
undergo confirmation, multidisciplinary
assessment, therapy and linkage to higher
centres when required [3].

The public health logic is simple, but the field
reality is not. A child with clubfoot needs
orthopaedic linkage and follow-up. A child with
hearing impairment needs audiological
confirmation, parental counselling and
amplification  support. A  child with
developmental delay often requires repeated
contact with physiotherapy, occupational
therapy, special education and speech-
language services. For families in semi-urban
and rural districts, these services are difficult to
navigate separately. DEICs therefore matter
not merely as clinics, but as coordination spaces
where paediatric, rehabilitative, nutritional,
dental, visual, auditory and psychosocial
services can be brought closer to the child.
Disability and developmental vulnerability
remain unevenly captured in routine statistics.
The World Report on Disability emphasized that
disability is shaped by impairments as well as
environmental barriers, while Indian survey
estimates have shown that measured disability
prevalence depends strongly on definitions, age
groups and ascertainment methods [4,5]. For
children, under-recognition is especially
important. Early childhood development
evidence shows that nutrition, responsive
caregiving, early learning opportunities and
timely health care influence later cognition,
school readiness and social functioning [6-8].
Delays that appear mild during infancy can
become functionally limiting when the child
enters school or when communication and
motor demands increase.

The 4D framework also brings together
conditions that are usually managed in different
clinical silos. Congenital heart disease, hearing
impairment, dental caries, anaemia, speech-
language delay, learning disorder, malnutrition
and visual impairment all have different
pathways, but they share one operational
requirement: they must be detected early
enough for intervention to change the child’s
trajectory [9-13].  District-level  studies
therefore have value. They show who actually
reaches the DEIC, which referrals dominate,
what conditions are being identified, and which
outcomes are documented after intervention.
The present study was conducted to describe
the clinical profile and outcome of children with
defects, diseases, deficiencies and disabilities
attending the District Early Intervention Centre
at Dharmapuri.

MATERIALS AND METHODS

Study Design and Setting: A hospital-based
cross-sectional study was conducted at the
District Early Intervention Centre, Government
Dharmapuri Medical College Hospital, and
Dharmapuri.

Study Period: January 2020 to December
2020.

Study Population: The study included 1000
children up to 18 years of age attending the
District Early Intervention Centre with defects,
diseases, deficiencies, disabilities or related
conditions requiring assessment  and
intervention.

Inclusion Criteria: All children up to 18 years
of age attending the District Early Intervention
Centre with one or more of the 4D conditions
were included.

Exclusion Criteria: Children not having
defects, diseases, deficiencies or disabilities
were excluded. Newborns attending only for
routine follow-up and children with common
acute infections such as upper respiratory tract
infection or viral illness without a 4D condition
were not included.

Data Collection: A predesigned preform was
used to record age, sex, referral source,
diagnosis, 4D  category, investigations,
interventions, follow-up and outcome. Each
child underwent clinical examination, and
relevant investigations were performed
according to clinical need.

Investigations: The investigations
documented included complete blood count,
liver function test, renal function test, thyroid
profile, lipid profile, coagulation profile,
NESTROFT, sickling test, high-performance
liquid chromatography, serum ferritin, vitamin
levels, ultrasound cranium, ultrasound
abdomen, CT or MRI brain, echocardiogram,
retinoscopy, otoacoustic emission testing and
brainstem evoked response audiometry
wherever indicated.

Intervention and Referral: Children received
intervention through DEIC services and
collaborating specialties including paediatric
surgery, orthopaedics, cardiology,
dermatology, ENT, radiology, ophthalmology,
neurology and psychiatry. Interventions
included medical treatment, nutritional therapy,
dental procedures, physiotherapy, occupational
therapy, early stimulation, speech therapy,
visual stimulation, special education, assistive
devices and surgical referral as appropriate.
Ethical Considerations: Institutional ethical
committee clearance was obtained. Written
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informed consent was obtained from parents or
guardians before inclusion.

Statistical Analysis: Data were entered in
Microsoft Excel 2007 and analyzed using SPSS
version 16.0. Categorical variables were
expressed as frequencies and percentages. Age
was summarized using median and interquartile
range. Associations between categorical
variables were assessed using Pearson’s chi-
square test. A two-sided p value less than 0.05
was considered statistically significant.

RESULTS

A total of 1000 children attending the District
Early Intervention Centre were included. The
median age was 10 years, with an interquartile
range of 5 to 13 years and a range from 0.083
to 18 years. The 6-10 year age group
contributed the largest share, 322 (32.2%),
followed by the 11-15 year age group, 294
(29.4%). Children aged below one vyear
accounted for 84 (8.4%) of the study
population. Males were slightly more frequent
than females, 541 (54.1%) versus 459
(45.9%), as shown in Table 1 and Figure.

Table 1. Baseline Profile, Referral Source And Follow-Up Status Of Children Attending DEIC (N=1000).

Variable Category / statistic n (%) or value
Age Median (P25-P75), years 10 (5-13)
Age Range, years 0.083-18

Age group <1 year 84 (8.4)

1-5 years 192 (19.2)
6-10 years 322 (32.2)
11-15 years 294 (29.4)
16-18 years 108 (10.8)
Sex Female 459 (45.9)
Male 541 (54.1)
Referral source Government hospital 132 (13.2)
Primary health centre 261 (26.1)
RBSK 535 (53.5)
Self referral 72 (7.2)
Follow-up Yes 1000 (100.0)

P25: 25th percentile; P75: 75th percentile; RBSK: Rashtriya Bal Swasthya Karyakram.
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Figure 1. Age Distribution of Children Attending the District Early Intervention Centre.

Bars show counts by age category; values above bars show n and percentage.
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Referral was predominantly through RBSK, 535
(53.5%), followed by primary health centres,
261 (26.1%), government hospitals, 132
(13.2%), and self-referral, 72 (7.2%). The
referral pattern differed significantly across age
groups (chi-square test, p<0.001). Children in

the 6-10 and 11-15 year age groups were
chiefly referred through RBSK, whereas infants
and older adolescents had a greater
contribution from primary health centres
(Figure 2).

Government hospital (n=132)
Primary health centre (n=261)
RBSK (n=535)

Self referral (n=72)

Figure 2. Distribution of Referral Sources among Children Attending DEIC.

Donut chart displays referral counts and
percentages.

Disease was the commonest 4D category,
involving 379 (37.9%) children. This was
followed by deficiency in 245 (24.5%), disability
in 162 (16.2%), defect in 110 (11.0%) and
other conditions in 104 (10.4%) children

24.5%

(Figure 3). Age was significantly associated
with the 4D category (chi-square test,
p<0.001). Defects were concentrated in
children below one year, whereas diseases
increased in later childhood and adolescence.
Disabilities were most frequent in the 6-10 year
age group (Table 2, Figure 4).

Defect (n=110)
Deficiency (n=245)
Disability (n=162)
Disease (n=379)
Others (n=104)

37.9%

Figure 3. Distribution of 4D Categories among Children Attending DEIC.

Donut chart shows the proportional contribution of each category.
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Table 2. Distribution of 4D Categories by Age Group (N=1000).

C 4D <1Year | 1-5Years 6-10 11-15 16-18 Total
ategory Years Years Years

Defect 58 18 14 16 4 110
Deficiency 11 63 83 66 22 245
Disability 0 42 95 17 8 162
Disease 4 31 112 165 67 379
Others 11 38 18 30 7 104
Total 84 192 322 294 108 1000

Chi-square test for association between age group and 4D category: p<0.001.
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Figure 4. Age-Wise Distribution of 4D Categories.

Stacked bars show the number of children in
each 4D category across age groups.

The sex distribution also differed by 4D
category (chi-square test, p<0.001). Defects
and deficiencies were relatively more frequent
among females, while diseases, disabilities and
other conditions showed a male predominance.

Referral source differed significantly according
to 4D category (chi-square test, p<0.001).
Defects were mainly referred from government
hospitals and primary health centres, whereas
deficiencies, disabilities and diseases were most
often referred through RBSK (Table 3).

Table 3. Distribution of 4D Categories by Sex and Referral Source.

4d Female Male Gh Phc Rbsk Self Total
Category

Defect 59 51 37 43 22 8 110
Deficiency 145 100 14 78 149 4 245
Disability 71 91 11 41 91 19 162
Disease 148 231 27 72 248 32 379
Others 36 68 43 27 25 9 104
Total 459 541 132 261 535 72 1000

GH: government hospital; PHC: primary health
centre. Chi-square test: 4D category vs sex,
p<0.001; 4D category vs. referral source,
p<0.001.

The most frequent specific conditions were
dental caries, 98; malnutrition, 83; anaemia,

82; thalassemia , 65; skin disorder, 59; learning
disorder, 57; refractive error, 52; club foot, 42;
obesity, 41; and congenital heart disease, 40.
Speech disorder and hearing impairment were
each documented in 36 children. The common
diagnoses are summarized in Table 4.
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Table 4. Common Specific Diagnoses Documented Among Children Attending Deic.

Diagnosis Number of children Diagnosis Number of children

Dental caries 98 Congemtal heart 40
disease
Malnutrition 83 Speech disorder 36
Anaemia 82 Hearing impairment 36
Thalassaemia 65 Haemophilia 31
Skin disorder 59 Epilepsy 29
Learning disorder 57 Global developmental 28
delay
Refractive error 52 Fluorosis 26
Club foot 42 Otitis media 22
Obesity 41

Conditions with n>=20 are displayed to keep
the table publication-readable.

Complete blood count was the most frequently
used investigation, 724 children, followed by
liver function test, 451; renal function test, 376;
OAE/BERA, 174; visual acuity testing, 119; and

ultrasonogram cranium, 114. The most
common interventions were occupational
therapy, 563; early stimulation, 524;

physiotherapy, 266; visual stimulation, 241;

special education, 225; packed red blood cell
transfusion, 180; iron chelation, 150;
supplements, 144; minor dental procedures,
139; and nutritional or diet plan, 136.
Documented outcomes included improved oral
hygiene, improved haemoglobin level,
improved weight-for-age, improved vision,
improved academic performance, corrected
refractive error, better speech and seizure
control (Table 5, Figure 5).

Table 5. Frequently Documented Investigations, Interventions and Outcomes.

Investigation N Intervention N Outcome N
Complete Blood 224 Occupational 563 Oral Hygiene 155
Count Therapy Improved
Low
Liver Function Early Haemoglobin
Test 451 Stimulation 524 Level 153
Improved
. Weight-For-
Renal Function 376 Physiotherapy 266 Age 122
Test
Improved
Visual Improvement
OAE/BERA 174 Stimulation 241 Of Vision “
Spedial Academic
Visual Acuity 119 pecic 225 Performance 55
Education
Improved
Ultrasonogram Packed Red Refractive
. 114 180 Error 50
Cranium Blood Cells
Corrected
NESTROFT/Sickle 90 Iron Chelators 150 Skin Hygiene 50
Test Improved
Echocardiogram 48 Supplements 144 I Speech 43
mproved
Thyroid Profile 48 Minor Dental 139 BMI Reduced 41
Procedure
Nutrition And Deformity
HPLC 43 Diet Plan 136 Corrected 40
- ) Hearing
Lipid Profile 43 Iron Therapy 80 Improved 40
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Cognitive Seizures
CT Brain 23 Thgera 65 Under 29
Py Control
USG 2 Myopia 46 Cognitive 22
Abdomen/Scrotum Spectacles Improvement
Speech
Therapy 34
Hearing Aid 27

Counts represent documented events or services; a child could receive more than one investigation or

intervention.
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Figure 5. Most Frequently Documented Outcomes After Deic-Based Intervention And Follow-Up.

Horizontal bars show selected outcome counts.

DISCUSSION
The present study describes a full year of
children attending a district-level early

intervention service for conditions grouped
under the 4D framework. The most immediate
observation is that the DEIC case-mix was
broad. Although birth defects are often the
most visible component of early intervention
programmes, they accounted for only 11.0% of
the cohort. Diseases and deficiencies together
formed nearly two-thirds of the caseload. This
pattern has practical meaning. A DEIC cannot
function only as a referral counter for
congenital anomalies. It must also manage
treatable conditions such as dental morbidity,
anaemia, malnutrition, refractive error, skin
conditions, hearing impairment, learning
difficulty and speech delay, while maintaining
linkages for children requiring surgery or
specialty care.

The referral pattern supports the operational
logic of RBSK. More than half of the children
were referred through RBSK, and the
association between age and referral source
was significant. School-age children were more
often identified through RBSK routes, whereas
infants and some adolescents were frequently
referred through primary health centres or
government hospitals. This is expected because
school and anganwadi screening preferentially
captures older children, while infants with
visible defects or feeding and developmental
concerns may reach care through facility-based
contacts or parent-initiated referral. The finding
is consistent with earlier DEIC literature from
Dharmapuri, where RBSK was described as a
major platform for identifying 4D conditions
and linking children to intervention services
[14].

The dominance of diseases in the present
cohort differs from the Visakhapatnam
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experience reported by Pagolu and Tamanam,
where developmental delays and disabilities
formed the largest category among children
attending DEIC [15]. Such variation should not
be read as disagreement. It probably reflects
local referral culture, availability of specialists,
classification  practice, school screening
intensity and community awareness. In one
district, language delay and hearing impairment
may be the largest visible problem; in another,
dental disease, anaemia and nutritional
conditions may dominate. This is precisely why
district-specific audits matter. They prevent
programme planning from being built around
national averages alone.

Dental caries was the most frequent specific
diagnosis in this cohort. This is not a trivial
finding. Oral disease is often treated as minor
until  pain, chewing difficulty, school
absenteeism or poor oral hygiene becomes
visible. Global oral-health estimates have
identified untreated dental caries as one of the
most prevalent health conditions, including
among children [12]. A DEIC with an active
dental component can therefore produce
measurable short-term outcomes, as seen here
through improved oral hygiene and dental
procedures. In resource-constrained paediatric
settings, these seemingly small gains often
translate into better feeding, comfort and
attendance.

Anaemia and malnutrition also formed an
important part of the deficiency burden. The
NFHS-5 report showed a high prevalence of
anaemia among Indian children, making the
DEIC role in screening, supplementation,
referral and follow-up highly relevant [13]. The
present study documented low haemoglobin
improvement in 153 children and weight-for-
age improvement in 122 children. These
outcomes are encouraging, but they should be
interpreted cautiously because the design did
not include serial anthropometric or
biochemical modelling. Still, they suggest that
when nutritional assessment, laboratory testing
and follow-up are under one roof, at least some
children achieve measurable improvement.
The burden of disability-related needs was also
evident. Learning disorder, speech disorder,
hearing impairment, global developmental
delay and cerebral palsy were documented
across the cohort. Developmental disability
research has emphasized that early
identification must be paired with actual service
access, not merely diagnostic labelling [6, 9].
The present centre provided occupational
therapy, early stimulation, physiotherapy,

visual stimulation, special education, speech
therapy and hearing-related interventions. This
is clinically important because the benefit of
early intervention depends on repetition,
parental participation and continuity. A single
diagnosis visit is rarely enough. What changes
function is sustained therapy, home-based
practice and realistic caregiver counselling .
Hearing impairment and speech-related
conditions deserve particular attention. Hearing
impairment was noted in 36 children and
OAE/BERA testing was performed in 174
children. Indian literature has repeatedly
emphasized the preventable and rehabilitative
dimensions of childhood hearing loss [11].
Speech and language delay, too, can be
associated with hearing problems, seizure
disorder, oromotor issues and limited
stimulation [16]. The presence of audiology and
speech-language services within the DEIC
therefore strengthens the pathway from
suspicion to confirmation and intervention.
Defects were disproportionately represented
among infants, which aligns with the clinical
visibility of congenital anomalies in early life.
Club foot, congenital heart disease, cleft palate,
congenital deafness, syndactyly, congenital
cataract, undescended testis, imperforate anus
and tracheoesophageal fistula were
documented. Congenital heart disease remains
a major contributor to paediatric morbidity
worldwide, with substantial survival and
disability implications when diagnosis or repair
is delayed [10]. Similarly, correctable defects
such as club foot or cleft palate require early
referral and staged management [17]. In this
cohort, deformity correction, palatoplasty,
orchidopexy, hydrocele repair, cataract
correction and other procedures were
documented, showing the value of the DEIC as
a coordination node rather than a standalone
outpatient clinic.

The study has limitations. It was hospital and
centre based, so the findings cannot be used to
estimate community prevalence. Children who
reached the DEIC are likely to differ from
children who remained undetected or could not
attend follow-up. The analysis relied on
recorded categories and  documented
outcomes, and some outcome labels were
broad, such as improvement in speech, vision,
weight or oral hygiene. The design was cross-
sectional and did not allow causal attribution of
every outcome to a specific intervention.
Certain therapy equipment, including rowing
machine, finger ladder and sensory mat, was
unavailable during the study period, which may
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have limited the intensity or range of
rehabilitation services. Even with these
limitations, the study gives a useful district-level
picture of DEIC service needs and measurable
outcomes.

CONCLUSION

Children attending the District Early
Intervention Centre had a diverse burden of
defects, diseases, deficiencies, disabilities and
related conditions. Diseases were the largest
category, followed by deficiencies, disabilities,
defects and other conditions. RBSK was the
main referral route, especially for school-age
children, while primary health centres and
government hospitals remained important for
infants and selected referrals. The documented
outcomes show improvement across oral
health, haemoglobin status, nutrition, vision,
speech, mobility, deformity correction and
seizure control. A DEIC works best when it is
not treated as a single-specialty clinic, but as a
district-level coordination hub with
multidisciplinary assessment, parent
counselling, therapy continuity and referral
linkages. Strengthening staffing, equipment
availability and structured longitudinal outcome
recording would make such centres more useful
for both clinical care and public health planning.

Limitations

This was a centre-based study and cannot
estimate the true community prevalence of 4D
conditions.

The study design was cross-sectional, so causal
attribution of outcomes to specific interventions
is limited.

Some outcomes were recorded as broad clinical
improvements rather than standardized
domain-specific scores.

Certain physiotherapy equipment, including
rowing machine, finger ladder and sensory mat,
was unavailable during the study period.
Long-term follow-up beyond the documented
DEIC visit pathway was not analyzed.
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