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ABSTRACT

*This work has been published

under CC BY-NC-SA 4.0 license. Background and Objectives: Early years are considered to be critical for a child’s development.

Lower middle-income countries report developmental delays late, resulting in limited access to early
intervention and rehabilitation services. The opportunity to screen children during immunization and
regular outpatient department (OPD) clinics is missed. To estimate the proportion of developmental
delay and its risk factors among children under two years of age.
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Available Online: 30 Jul 2023 Methods: A cross-sectional study was conducted among 169 children attending outpatient

department (OPD) and immunization clinics of five health centers in Bengaluru City, India. A
standardized developmental delay screening tool was used to screen for developmental delay among
children under 2 years of age. After receiving informed written consent, a pretested questionnaire
was administered, including the child’s socio-demographic details and risk factors responsible for
the developmental delay. Proportions were calculated. The relationship between risk factors and
developmental delay was assessed using a chi-square test. The odds ratio and adjusted odds ratio
were calculated.

Results: A total of 59 children (34.9%) were from rural primary health care (PHC), 79(46.7%)
from urban primary health care (PHC), and 31(18.3%) from the hospital. A total of 111(65.7%) of
them were females, mean age was 10.6+5.5 months. Developmental delay was reported among 30
children (17.8%). Developmental delay was significantly higher among children younger than 12
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f What is “already known” in this topic:

Global prevalence of developmental delay is alarmingly high, often going undetected until a child's later years.
This delayed identification can result in a host of enduring negative outcomes, including subpar academic
performance, social isolation, and mental health challenges.

In many developing nations, including India, there exists a noticeable scarcity of literature addressing the early
identification of developmental delays and the establishment of structured programs within healthcare centers. The
absence of a comprehensive approach has led to a significant number of children with developmental delays being
deprived of the essential care and support they require, potentially causing enduring repercussions in their lives.

—» What this article adds:

This study sheds light on the advantages of opportunistic developmental delay screening during immunization
and outpatient department (OPD) visits. It will also evaluate the prevalence and risk factors associated with
early developmental delay in healthcare centers. Furthermore, the findings will serve as a foundation for the
formulation of appropriate screening and intervention strategies designed to bolster early childhood development.

Introduction

hild development is an ongoing compos-

ite process through which they acquire

the competence to function adequately.

Developmental process majorly occurs

within the initial few years of life [1].
Developmental delay is when a child displays a signifi-
cant delay in the achievement of milestones or skills,
in one or more domains of development (i.e. gross mo-
tor, fine motor, speech/language, cognitive, personal/
social, or activities of daily living) [2]. Early develop-
mental delay is a condition that affects a child’s physi-
cal, cognitive, and emotional development. It can lead
to a range of long-term adverse outcomes, including
poor academic performance, social isolation, and men-
tal health problems [2].

According to a 2019 report by the World Health Orga-
nization (WHO), the global prevalence of developmen-
tal disabilities among children under 5 years of age is
estimated at 6-7% [3]. In 2016, approximately 52.9 mil-
lion children were under the age of 5 worldwide who re-
ported developmental disabilities [4]. In children who do
not receive precise and timely intervention, it can lead to
irreversible life-long mental, physical, social, auditory or
visual disability. Globally, it is reported that a minimum
of 3.3 million children under five years of age succumb
to death from birth defects annually and another 3.2 mil-
lion of those who survive may end up disabled for life.
Over 90% of all newborns with a serious birth defect are
born in low- and middle-income countries [4].

Global research on development collaborators reported
that India ranked one in intellectual disability, hearing
and vision loss, and autism spectrum disorders [4]. An
estimated 10% of children experience developmental
delays leading to disability in India [5]. The Indian lit-
erature is limited regarding early identification and in-
tervention of developmental delays in youngsters, given
multiple barriers to implementing screening. No struc-
tured or planned program exists to address this issue.
This lack of a comprehensive program has resulted in
many children with developmental delays not receiving
the necessary support and care they require, which can
have long-lasting effects on their lives.

Recognizing the critical need to address developmental
delays in children, the Indian government introduced the
Rashtriya Bal Swasthya Karyakram (RBSK) program in
2013 [5]. The program aims to provide early identification
and intervention for children with developmental delays,
disabilities, and other health issues up to the age of 18
years. One of the key components of the RBSK program
is simple screening for developmental delay, which in-
volves assessing a child’s developmental milestones, such
as sitting, crawling, walking, and talking appropriate for
age. This screening is conducted by trained RBSK offi-
cials who are doctors (mostly AYUSH), who visit schools,
Anganwadi centers, and community-based settings.

In this context, it is crucial to understand the current
scenario in India and explore potential solutions to en-
sure that children with developmental delays receive the
necessary care and support. Quick screening tools can
be easily integrated into the routine work-up of infants
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and young children in the healthcare system and the lit-
erature has shown to be efficient in early identification
and intervention for children born with high risk of dis-
ability. This emphasizes opportunistic screening of de-
velopmental delays during routine healthcare visits for
other health issues, such as immunization, malnutrition,
or other illnesses.

In Bengaluru, limited information is found on the prev-
alence of developmental delays and the risk factors as-
sociated with them among children accessing healthcare
services. This study will provide valuable insights into
the benefits of opportunistic screening for developmen-
tal delay of children during immunization and outpatient
department (OPD) visits and assess the prevalence and
risk factors of early developmental delay in Bengaluru.
It will aid in the development of appropriate screening
and intervention strategies to support children’s early
development. The findings of this study could also have
broader implications for improving child health out-
comes in other regions of India and providing appropri-
ate interventions is crucial for promoting their overall
well-being and long-term success.

Materials and Methods

A cross-sectional study was conducted among chil-
dren under 2 years of age from first July 2022 to thirtieth
September 2022. The study participants were attendees
of routine immunization clinics at three rural (R1 and
R2) primary health care (PHCs), two urban (U1 and U2)
PHCs, and an urban teaching hospital (T1) OPD set-
ting, in Bangalore. The RBSK screening questionnaire
[6] was used as a study tool to screen for developmental
delay. The tool has age-specific questions for screening
the development delays under the categories of 2-4, 4-6,
6-9, 9-12, 12-15, and 15-24 months which assessed spe-
cific components, such as gross motor, fine motor, hear-
ing, cognition, vision, speech, and social development.
Children who are delayed in two or more components
are called global developmental delay. Each attribute
was identified, and proportion of the development delay
was assessed. The tool also captured the child’s socio-
demographic details, such as age, gender, place of health
care seeking (data collection), and possible maternal risk
factors, such as the history of consanguinous marriage,
intake of folic acid during pregnancy, any illness during
pregnancy, along with foetal risk factors, such as pre-
term/assisted delivery, birth asphyxia, low birth weight
(LBW) responsible for the developmental delay of the
child was assessed. The sample size of 160 people was
calculated considering the prevalence of developmental
delay of 16.2% as Sharma et al. [7] at a 95% confidence
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interval (CI) with 6% absolute allowable error and a 10%
dropout rate. Equal representation from the rural, urban,
and teaching hospitals counterparts was ensured by a
simple random sampling technique. Children accessing
healthcare services aged under 2 years in selected PHCS
and hospitals in Bengaluru were included in the study.
The participants whose caregivers did not consent to par-
ticipate were excluded from the study. Data was collected
through caregiver interviews and developmental assess-
ment done using screening tools is described below. The
outcome of interest was the prevalence of early develop-
mental delay and the risk factors associated with it.

Procedure: Screening and assessing for development
delay was a skillful process and the steps varied as per
the child’s age mentioned above. Pre-requisites, such as
the child should not be tired or hungry, the safety of the
child, pleasant and comfortable settings at the OPD and
immunization clinic, the accessible toys (age-appropriate
literature or items) for young children as distracters were
taken care of. Also observed for “readiness” clues and had
taken adequate time to get “acquainted” with children.
Used playful techniques for infants and young children
and determined the best screening place (table, parent’s
lap, examiner’s lap). Examined the least intrusive areas
first (i.e. hands, arms); sensitive, painful, or intrusive test
were administered last. A systematic approach was used
but at the same time, we ensured flexibility to accom-
modate child’s behaviour and communication skills with
children and their parents were also considered. A screen-
ing kit containing bangle, bell, crayons set, a small color
book, torch, a small cube, and raisins were used during the
time of data collection. The findings of the screening pro-
cess were documented. After identifying the children with
developmental delays, every first Thursday of the month,
an integrated clinic with pediatrician, physical medicine
and rehabilitation and public health expert was organized
for follow-up and confirmation of those children. The
confirmed cases were then registered under RBSK and
appropriate treatment was given.

Analysis: Data were entered into Microsoft Office Ex-
cel sheet and analyzed using EPI INFO software, version
3.1. Descriptive data are presented as proportions and
percentages and to summarize the prevalence of early
developmental delay and the distribution of risk factors
among the study population. A chi-square test was per-
formed to deduce the association of developmental de-
lay with various attributes. Bivariate logistic regression
analysis was used to identify the risk factors associated
with developmental delay and the odds ratio was calcu-
lated with and without adjustment for the confounding
parameters.
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Attributes Characteristics No. (%)
OPD 58(34.3)
Place of data collection
Immunization clinic 111(65.7)
3-5 37(21.9)
6-8 19(11.2)
9-11 54(32.0)
Age (month)
12-14 18(10.7)
15-17 12(7.1)
18-24 29(17.2)
Boys 93(55.0)
Gender
Girls 76(45.0)
Rural areas (R1 and R2) 59(34.9)
Rural/Urban
Urban areas (U1, U2, and T1) 110(65.1)

OPD: Outpatient department.

Results

A total of 169 children was screened for developmental
delay at OPD and immunization clinic in this study and
the following results were generated after analyzing the
data.

Socio-demographic details

Table 1 presents that most study participants were from
the immunization clinic (65.7%), in the age group of
9-11 months (32%), boys (55%) and from urban coun-
terparts (65.1%).

Developmental delay

Figure 1 shows 17.8% had developmental delays when
screened among all the study participants.

Types of developmental delays

Figure 2 shows the distribution across types of devel-
opmental delay, the majority 7.7% of study participants
had cognitive delay followed by delay in the develop-
ment of cognition accounting for 5.9%. 9(5.3%) of the
study participants had global developmental delay.

Figure 1. Proportion of developmental delay among children (n=169)
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Figure 2. Types of developmental delay (n=169)

Risk factors

Figure 3 shows that assisted delivery (39.6%) was the
major risk factor for the developmental delay followed
by no folic acid intake (32%), low birth weight (15.4%),
and illness in a previous pregnancy (10.6%).

Association of developmental delay

Table 2 presents the relationship of various attributes
with developmental delay, a significant difference was
observed between the age group and place of data col-
lection with that of developmental with a P of 0.006 and
0.025, respectively.

However, when adjustment was done for the risk fac-
tors, the child’s age was still associated with develop-
mental delay. However, the location of the screening had
no association.

Figure 3. Proportion of risk factors for developmental delay (n=169)
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Discussion

The present study was conducted among 169 children
aged between 3- 24 months seeking healthcare services.
Most study participants were from the Immunization
Clinic (65.7%), in the age group of 9-11 months (32%),
boys (55%), and from urban counterparts (65.1%). The
present study reports a developmental delay prevalence
of 17.8%. Cognitive delay was seen among 7.7% of the
study participants followed by visual developmental de-
lay in 5.9%. A total of 9 study participants (5.3%) had
global developmental delays. Assisted delivery (39.6%)
was identified as the major risk factor for developmental
delay, followed by the lack of folic acid intake during the
antenatal period (32%).

According to global research on developmental disabil-
ities collaborators, the global burden of developmental
disability among children under five years in 195 coun-
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Table 2. Association of developmental delay with sociodemographic factor (n=169)

No.(%)
Variables Crude OR Adjusted OR

Present Absent
Rural 11(18.6) 48(81.4)

Place of residence 1.09 (0.47-2.49) 1.01(0.43-2.39)
Urban 19(17.3) 91(82.7)
Boys 17(18.3) 76(81.7)

Gender 1.08 (0.49-2.45) 0.59 (0.25-1.38)
Girls 13(17.1) 63(82.9)
<12 months 26(23.6) 84(76.4)

Age 4.22(1.48-14.87) 213 (2.77-163.87)"

12-24 months 4(6.8) 55(93.2)
OPD 5(8.6) 53(91.4)

Place of screening 0.33(0.11-0.87)" 0.96 (0.37-2.49)
Immunization clinic 25(22.5) 86(77.5)

OPD: Outpatient department.

*P<0.05.

tries is estimated to be 8.4% [4]. A study conducted by
Sharma et al. Uttar Pradesh showed that the recorded pro-
portion of developmental delay was 16.2% [7]. A study
conducted by Gupta et al showed similar findings preva-
lence of developmental delay at 6.6% (95% CI, 3.6%-
9.8%) [8]. Similarly, a study conducted by Zablotsky et
al. in the United States reported a comparable proportion
of developmental delay among preschool children, rang-
ing from 16.2% to 17.8%, which aligns with the findings
of this study [9]. While the prevalence rates are some-
what similar to the current study, it is crucial to note the
substantial disparities in geographical location and living
conditions of the respective study areas. Furthermore,
Nair et al.’s study in Kerala revealed that a developmen-
tal delay rate was 2.5% lower compared to the present
study. Nair et al. study covered a larger geographic area
and a higher number of participants and was conducted
by community health workers (accredited social health
activist [ASHA] workers). A total of 24.9% had language
delay and 25% had multiple disabilities [10].

Global research on developmental disabilities col-
laborators showed that the proportion of developmen-
tal delay was higher in boys than females [4]. A Study
conducted by Gupta et al showed similar findings in de-
velopmental delay proportion which was more among
male infants [8]. A study conducted by Zablotsky et
al, also showed that boys were more likely to be diag-
nosed with any developmental disability than girls [9].
According to the study conducted by global research on
developmental disabilities collaborators, vision loss was
prevalent compared to hearing loss and intellectual dis-

ability [4]. In a review study conducted by Pascal et al., the
prevalence of cognitive and motor delays was 16.9% and
20.6%, respectively [11]. These findings highlight signifi-
cant variations in the prevalence rates of developmental
delays, possibly attributable to geographical differences.
Notably, this study stands out as one of the few studies
conducted in India that specifically investigated the preva-
lence of various types of developmental delays, shedding
light on the multifaceted nature of these conditions.

In the present study, pregnant women who did not re-
ceive folic acid (32%), assisted deliveries (39.6%) and
the occurrence of low birth weight (15.4%), among
newborns were identified as significant risk factors for
developmental delay. A study conducted by Gupta et
al showed that non-institutional deliveries contributed
more towards the risk of developmental delay compared
to institutional deliveries, which correlates with the find-
ings of this study [8]. A study conducted by Vora H et al
reported that pre-term children with small gestational age
constituted a 33.3% risk factor for developmental delay
[12]. A study conducted by Bhattacharya et al showed
that children with birth weights less than 2500 grams and
non-institutional deliveries had 8.3 times and 16 times
higher odds of developing delay, respectively [13].

Conclusion

The prevalence of development delay and risk factors in
the study population is high. Despite reporting the highest
burden of development delays in India, no improvement in
health outcomes, and no systematic interventions or policies
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to address their needs are observed. Moreover, more children
diagnosed with developmental delays were identified during
visits to immunization clinics compared to those attending
outpatient clinics for specific illnesses. These findings empha-
size the importance of implementing mandatory monitoring
and opportunistic screening during immunization sessions to
effectively identify developmental delays early in children.

Limitation

The study was conducted in and around a well-devel-
oped city in South India. So, the result cannot be general-
ized for the whole population of the country. To provide
a better picture, an extensive study with a larger sample
size is required. Since it is a screening tool, the final
prevalence of the condition may vary, additionally, the
study may be limited by the use of screening tools that
may not capture all developmental delays, leading to an
underestimation of the prevalence of the condition.
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