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Abstract: Background/Objectives: The Parents’ Evaluation of Developmental Status (PEDS) and
Developmental Milestones (PEDS:DM) are cost-effective, self-report tools that can be conveniently
utilized in low- and middle-income countries to screen for developmental delays in children. This
study assessed the diagnostic accuracy of PEDS and PEDS:DM in distinguishing children with
typical development (TD) from those with developmental disabilities (DD). It also examined the
relationship between parents’ general concerns and specific developmental concerns about their
children. Method: The study included 407 children with TD and 59 children with DD, recruited from
diverse socioeconomic backgrounds in Chandigarh, Himachal Pradesh, and the National Capital
Region of India. Parents of children aged 4 to 8 years completed the PEDS and PEDS:DM online.
Results: The PEDS demonstrated high sensitivity (91%) but low specificity (47%), whereas the
PEDS:DM showed poor sensitivity (17%) and specificity (6%). Parents of TD children who expressed
general developmental concerns were likely to report specific concerns related to behavior, self-help
skills, health, and cognitive development. Parents of DD children with general concerns reported
specific issues with fine motor skills, behavior, school performance, cognitive development, and
health. Conclusions: These findings suggest that while PEDS and PEDS:DM can support early
detection of developmental delays, their interpretation should be approached with caution. The
study provides preliminary insights into the applicability of these screening tools for children aged
4–8 years in India.

Keywords: developmental delay; typical developmental; PEDS; PEDS:DM; screening; India

1. Introduction

In India, the population of people identified as differently abled increased from 22
to 29 million from 2001 to 2011. By 2050, it is expected that it will constitute 19% of the
population [1]. Developmental screening identifies children who lag behind (children with
developmental disability) in developmental milestones compared to typically developing
peers (children with typical development) [2,3]. Developmental screening has significant
potential to improve the lives of young children and has been utilized worldwide for over
two decades [4]. Both screening and surveillance play a crucial role in identifying develop-
mental delays early, ensuring timely intervention to prevent these delays from becoming
more severe as the child grows [5]. However, the early identification of developmental and
behavioral issues in children is often hindered by limited awareness and inadequate access
to screening tools [6].

Both urban and rural schools in India lack the resources necessary to screen students
for DD [7]. Physicians frequently rely on unofficial means of early detection, and healthcare
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authorities are frequently ignorant of screening instruments that might be used to assist
parents in understanding their children’s developmental milestones [8,9]. Children with
mild-to-moderate emotional and learning disabilities are frequently overlooked as a result
of such approaches [6]. Inquiring about parents’ concerns about their child’s growth is
one method for early detection. Several studies suggest there may be a direct correlation
between the kinds of concerns parents have about their child’s growth and the problems
that are later diagnosed [6,9,10]. Parents often make a variety of statements when asked
about their child’s development [11], and those words have a high probability of revealing a
disability. When interacting with their child, parents might feel concerned about the child’s
behavior both at home and in the community. Furthermore, a single parental concern may
often mask multiple underlying issues that remain unnoticed by the parents [9].

For children aged 0–8, the Parents’ Evaluation of Developmental Status (PEDS) is
a screening and surveillance tool. The tool elicits parents’ concerns about their child’s
development, which also helps clinicians decide whether a child needs routine monitoring
and early intervention [12]. In addition to estimating developmental risk as high, medium,
and low risk, the tool evaluates developmental milestones across clinical samples and
communities [13]. Since it more accurately predicts a child’s development than PEDS alone,
the Parents’ Evaluation of Developmental Status: Developmental Milestones (PEDS:DM), a
tool created after the PEDS, is advised to be used with PEDS [11]. While PEDS:DM assesses
the same developmental milestones as PEDS, it offers more age-appropriate items for every
age group [14].

In PEDS, parents’ general concern is expressed through their answer to the first ques-
tion, in which the parent is asked, “Please list any concerns about your child’s learning,
development, and behaviour”, and specific concern is expressed by answering the re-
maining questions of PEDS that specifically focus on specific developmental milestones.
For example, “Do you have any concerns about how your child behaves?” is a question
related to specific concerns about behavior skills. In addition, PEDS comprises 10 domains.
PEDS:DM evaluates children in a similar domain as PEDS. However, for older children,
PEDS:DM also assesses reading and math skills. PEDS and PEDS:DM can identify children
with DD as compared to children with TD. PEDS has an acceptable sensitivity of 86% and
specificity of 74% [8], and PEDS:DM have a sensitivity of 80% and specificity of 85% [14].
PEDS has shown acceptable-to-good sensitivity and specificity in Thailand (sensitivity 67%,
specificity 60%) [15] and the United States of America (PEDS, sensitivity 41%, specificity
79%; PEDS:DM, sensitivity 88% and specificity 13%) [16].

In several countries, PEDS and PEDS:DM are used to screen for developmental prob-
lems in children. For instance, when applied to a clinical sample, Soucy et al. [17] reported
concerns about at least one PEDS domain for the clinical sample. Parents of children
with autism spectrum disorder (ASD), specific language impairment (SLI), DD, and TD
were given the PEDS form in Australia. Parents of children with ASD had the most sig-
nificant concerns, according to the data, followed by parents of children with DD, SLI,
and TD [18]. Parents of children with ASD completed the Modified Checklist for Autism
in Toddlers Revised, which, along with the PEDS, identified developmental issues [19].
Glascoe’s research revealed that parents of children with an IQ below 79 often expressed
concerns about behavior, academic writing, speech, and language development [6]. In
contrast, Pinto-Martin et al. [20] found that when children were screened for ASD using a
tool specifically designed for the condition, developmental concerns were not raised on
the PEDS.

The PEDS and PEDS:DM work well in developing countries like India due to their
low cost, reliance on self-reporting, and strong psychometric properties [12]. However,
research on their use in India remains limited [7]. In India, the PEDS has been used
to screen children under the age of five [21–23]. These studies reported the diagnostic
accuracy of the screening tool to be sub-optimal, with sensitivity (75%) and specificity
(74%). However, the screening tool has not been used to screen children aged 4–8 years in
India. Furthermore, Malhi and Singhi [21,22] did not use PEDS:DM. Therefore, the first aim
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of the current study was to explore the sensitivity and specificity of PEDS and PEDS:DM to
classify 4- to 8-year-old children with TD and DD in India. Adequate sensitivity is equal
to or higher than 80%, and specificity is equal to or higher than 90%. The current study’s
analyses were conducted, and the format for presenting the results followed that of Ilić
et al.’s [9] study of 289 parents of TD children in Serbia. Ilić et al.’s study aimed to assess the
type and level of concerns raised by parents by comparing general and specific concerns.
Ilić’s investigation demonstrated a significantly large correlation between generalized and
specific concerns pertaining to conduct and socio-emotional functioning. Furthermore, a
smaller yet statistically significant correlation was observed between fine motor abilities
and expressive language [9]. Their results suggested that when parents report general
concerns about their child’s development, those concerns indicate specific developmental
issues. These findings are essential to detect children at risk of developmental issues.
Therefore, the second aim of the study was to explore whether parents’ general concerns
regarding their child’s development, as reported in PEDS, were associated with specific
developmental concerns that could suggest developmental issues. In addition, the current
study also included an analysis of the reports from parents whose children had DD.

2. Method
2.1. Research Setting

Researchers conducted a quantitative study in India, where the education system
follows the British structure. It includes kindergarten for children aged 2–4, primary school
for grades 1–5 (ages 5–11), and middle school for grades 6–8 (ages 11–14) [24]. Schools in
India are categorized as either private or public [25].

2.2. Participants

Researchers recruited participants using convenience sampling from private inclusive
schools in rural and urban areas of Chandigarh, Himachal Pradesh, Punjab, Haryana, and
the National Capital Region of India. These inclusive schools serve children with typical
development (TD) and developmental delays (DD). Children were classified as having DD
based on school records, which included reports from clinicians in government hospitals
who had assessed them using standardized tests. Parents submitted these reports to the
schools during the admission process. All the states and union territories involved in the
study are located in North India, where residents commonly speak Hindi, English, and
regional languages [26].

The study initially included parents and teachers of 466 children, with 454 TD children
and 61 children with DD. However, data from 47 TD children and 2 DD children were
excluded due to missing information or failure to meet the study’s inclusion criteria. To
be eligible, participants had to be parents of children aged 4–8 years, Indian citizens, and
literate in English or Hindi at least to the level of Primary 6. Parents whose children were
not currently attending school were excluded. The final sample consisted of parents and
teachers of 407 TD children and 59 DD children.

2.3. TD Sample

The TD sample’s parents were 131 (32%) men and 276 (68%) mothers. The parents
were between the ages of 23 and 51 (M = 34.75, SD = 5.73). Table 1 shows the parents of the
TD sample’s highest level of education and annual household income. Children with TD
were between the ages of 4 and 8 (M = 5.81, SD = 1.03). Males made up the majority of the
TD sample (n = 259, 64%), while females made up 148 (36%) (Table 1).
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Table 1. Sociodemographic characteristics of participants.

Demographic
Characteristics

TD DD

n % n %

Gender of the Child
Males
Females

259
148

64
36

43
16

73
27

Parent
Mother
Father

276
131

68
32

41
18

69
31

Highest Educational Level
Middle School
High School
Diploma
Undergraduate Degree
Postgraduate Degree

14
35
21

118
219

3
9
5
29
54

23
4
5

15
12

39
7
9

25
20

Yearly Household Income *
<75k
75k–1.5 Lac
1.6–3 Lac
3.1–5 Lac
5.1–10 Lac
>10.1 Lac

67
55
42
90
88
65

16
14
10
22
22
16

28
6
9
4

11
1

47
10
15
7

19
2

Note. * A lakh in Indian rupees is equivalent to one thousand US dollars.

2.4. DD Sample

The DD sample’s parents were 18 (31%) fathers and 41 (69%) mothers. The parents
were between the ages of 25 and 51 (M = 35.54, SD = 4.44). Table 1 shows the parents of
the DD sample’s highest level of education and annual household income. Children with
DD were between the ages of 4 and 8 (M = 4.63, SD = 0.82). In the DD sample, there were
16 (27%) females and 43 (73%) males. The sociodemographic details of the participants
(parents) of children with TD and DD are shown in Table 1.

3. Measures
3.1. Parents’ Evaluation of Developmental Status (PEDS)

The Parents’ Evaluation of Developmental Status (PEDS) [8] is a surveillance and
screening tool designed for children aged 0–8 years to identify and address developmen-
tal, behavioral, and mental health concerns based on parents’ observations. The tool
consists of a single form with 10 questions covering expressive and receptive language,
social–emotional and behavioral aspects, fine and gross motor skills, self-help abilities,
school performance, cognitive development, and health issues. Parents respond to each
question with ‘yes’, ‘no’, or ‘a little’, and their responses classify the child’s risk level as
high, medium, or low. The scoring process considers age-specific predictive markers to
identify concerns that may indicate developmental problems. The results are interpreted
using an evidence-based algorithm, dividing outcomes into five paths. Path A indicates
two or more predictive concerns, suggesting a need for referral, while Path B includes
one predictive concern, requiring further screening or observation. Path C involves non-
predictive concerns, typically warranting reassessment or reassurance; Path D highlights
parental communication difficulties; and Path E indicates no concerns, requiring only
general reassurance or monitoring [8].

Sheel et al. [7] indicated that the PEDS was revalidated and restandardized in 2013
by Glascoe [27], with strong psychometric properties demonstrated through an interrater
reliability of 0.95 and a test–retest reliability of 0.88. The tool shows 86% sensitivity and
74% specificity in accurately distinguishing children with developmental delays [28]. It
is widely recognized as a promising measure, particularly in low- and middle-income
countries (LMIC) [29]. Additionally, the Hindi version of PEDS was evaluated by Sheel
et al. [30] in a sample of 466 children aged 4–8 years in India, providing further evidence of
its reliability and validity in diverse settings.
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3.2. Parents’ Evaluation of Developmental Status: Developmental Milestones (PEDS:DM)

Glascoe et al. [31] developed the PEDS:DM (Developmental Milestones), a complemen-
tary tool to the PEDS, designed to accurately predict children’s developmental status. The
PEDS:DM includes six to eight age-specific items, each addressing a distinct developmental
domain such as fine motor, gross motor, expressive and receptive language, self-help, and
social–emotional skills, with additional domains like reading and math for older children.
The tool is user-friendly, presenting age-appropriate items on a single laminated page with
visual stimuli. Parents complete the items in under five minutes using a multiple-choice
format. Scoring is straightforward, utilizing a template integrated into the binder. After
parents mark their answers, the template is aligned with the questions, and any visible
marks indicate unmet milestones. These results are then transferred to a recording form,
where developmental progress is visually represented by coloring boxes and drawing lines
to map milestones relative to the child’s age [14].

The PEDS:DM employs the same evidence-based decision-making process as the PEDS,
categorizing outcomes into different paths based on the results. The tool demonstrates
excellent psychometric properties, with an internal consistency of 0.98, test–retest reliability
of 0.98, and interrater reliability ranging from 0.82 to 0.96 across subtests. Additionally, it
shows a sensitivity of 85% and specificity of 80%, making it a robust measure for identifying
developmental delays in children [14].

3.3. Procedure

The study was approved by the Human Research Ethics Committee (H8285) to give
screening questionnaires to parents of children aged 4–8. Data were collected online
between August and December 2021 using Qualtrics. Parents were given validated English
and Hindi versions of the measures and could choose the language they preferred for
answering the questions [30].

All participants received a participant information sheet outlining the study and the
information requested. Schools were contacted first to obtain permission to contact parents
for data collection. Schools then approached parents and provided them with a survey link.
After giving informed consent, parents completed the demographic questionnaire, PEDS,
and PEDS:DM. The total completion time was 15–20 min. Participants could withdraw from
the study at any time. To ensure confidentiality, pseudonyms were used for all participants,
including parents.

3.4. Data Analysis

Researchers analyzed the data using SPSS 18.0. To address the first aim, a Chi-squared
test was performed to examine the relationship between general and specific concerns
reported by parents of children with TD and DD on the PEDS. The Mann–Whitney U test
was used to assess whether the PEDS could effectively differentiate between children with
TD and DD. The Kruskal–Wallis test evaluated whether the frequency of concerns reported
by parents on the PEDS varied across different age groups. Finally, the ROC curve was
used to assess the specificity and sensitivity of both the PEDS and the PEDS:DM.

4. Results
4.1. Diagnostic Accuracy of the PEDS and the PEDS:DM

The PEDS showed high sensitivity (91%) but low specificity (47%), meaning it was
effective at identifying children with DD but less accurate in correctly identifying TD
children. In contrast, the PEDS:DM demonstrated poor sensitivity (17%) and specificity
(6%) for children in India. Due to the PEDS:DM’s inability to achieve acceptable sensitivity
and specificity, the PEDS was utilized to examine the association between parental concerns
and developmental outcomes for children with TD and DD.
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4.2. Parents’ Concerns in General and with Specific Developmental Domains

The study used ordinal levels of measurement in the PEDS tool and applied Ilić et al. [9]
chi-square tests of contingency analysis to assess the relationship between parents’ general
and specific concerns. The study examined parents’ general concerns in their responses
to the first questions on the PEDS form and their specific concerns about developmental
milestones in the subsequent questions.

PEDS includes two open-ended questions and eight questions with response options
of ‘yes’, ‘no’, and ‘a little’. Certain questions on the PEDS form did not receive any
“Yes” answers from participants, so the researchers tabulated only the “no” and “a little”
responses. Additionally, they categorized responses for the health and global or cognitive
developmental domains as “concerns” or “no concerns” since these were open-ended
questions. The researchers presented these responses as “yes” to indicate concerns and “no”
to indicate no concerns. The significant relationship between general and specific concerns
regarding the PEDS developmental milestones shows that parents who reported general
concerns about a developmental milestone were more likely to express the same concern
when answering the corresponding specific question on the PEDS form, using “yes” or “a
little” as their responses.

4.3. Children with Typical Development

The frequency of concerns raised by the parents of children with TD reported that
n = 218 parents (54%) had no concerns, n = 120 parents (29%) had one concern, and n = 69
parents (17%) had two or more concerns about their child’s development.

The researchers used Pearson’s chi-square tests of contingency (with α= 0.05) to assess
any relationship between general concerns and specific concerns in specific developmen-
tal domains on the PEDS test for children with TD. Parents’ general concerns, assessed
through the first question of the PEDS form, showed a significant relationship with specific
concerns in developmental domains addressed by other questions on the PEDS form. This
relationship was statistically significant for expressive language and articulation (p = 0.009),
behavior (p = 0.001), self-help (p = 0.020), cognitive development (p < 0.001), and health
(p < 0.001). The results indicated that parents who expressed a general concern about their
child’s development were also likely to express similar concerns when answering specific
developmental milestone questions (Table 2) [32].

Table 2. Relationship between general concerns and specific concerns on PEDS test for children
with TD.

General Concerns Specific Concerns χ2

No A Little Yes

n (%)

Expressive language and articulation

No 229 (56%) 29 (7%) 1 (<1%) 9.46 *

Yes 115 (28%) 33 (8%) 0

Receptive language

No 235 (58%) 24 (6%) 0 0.253

Yes 132 (32%) 16 (4%) 0

Fine motor skills

No 244 (60%) 15 (4%) 0 0.208

Yes 141 (34%) 7 (2%) 0
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Table 2. Cont.

General Concerns Specific Concerns χ2

No A Little Yes

n (%)

Gross motor skills

No 248 (61%) 11 (3%) 0 0.633

Yes 144 (35%) 4 (<1%) 0

Behavior

No 228 (56%) 31 (8%) 0 10.45 *

Yes 112 (27%) 36 (9%) 0

Social–emotional learning

No 237 (58%) 22 (6%) 0 1.43

Yes 130 (32%) 18 (4%) 0

Self-help

No 244 (61%) 15 (3%) 0 5.13 *

Yes 130 (32%) 18 (4%) 0

School

No 234 (58%) 25 (6%) 0 3.13

Yes 125 (31%) 23 (5%) 0

Global or Cognitive Development

No Yes

No 258 (63%) 1 (<1%) 402.70 *

Yes 0 148 (37%)

Health

No 250 (62%) 9 (2%) 5.19 *

Yes 135 (33%) 13 (3%)
Note: * p < 0.05. The Table follows the format of a 2 × 3 table. For a “Yes” response, since no responses were
received, zero is added to the Table for the specific developmental milestones. “Yes” represents concerns, and
“No” represents no concerns.

4.4. Children with Developmental Disability

The frequency of concerns raised by the parents of children with DD showed that n = 5
parents (8%) had no concerns, n = 8 parents (13%) had one concern, and n = 46 parents
(78%) had two or more concerns about their child’s development.

Table 3 presents the relationship between general concerns and specific concerns in
specific developmental domains on the PEDS test for children with DD. Parents’ general
concerns, reported through the first question of the PEDS form, showed that parents also
expressed similar concerns in the areas of expressive language and articulation (p = 0.021),
fine motor skills (p = 0.004), behavior (p = 0.027), school (p = 0.028), cognitive development
(p < 0.001), and health (p = 0.015). Table 4 compares general and specific concerns on the
PEDS test for children with typical development (TD) and children with developmental
disabilities (DD) [32].



Children 2024, 11, 1530 8 of 13

Table 3. Relationship between general concerns and specific concerns on PEDS test for children
with DD.

General Concerns Specific Concerns χ2

No A Little Yes

n (%)

Expressive language and articulation

No 22 (37%) 9 (16%) 2 (3%) 8.61 *

Yes 8 (14%) 17 (29%) 1 (1%)

Receptive language

No 14 (24%) 13 (22%) 6 (11%) 2.85

Yes 13 (22%) 12 (20%) 1 (1%)

Fine motor skills

No 14 (24%) 10 (17%) 9 (15%) 10.37 *

Yes 20 (34%) 6 (10%) 0

Gross motor skills

No 20 (34%) 10 (17%) 3 (5%) 0.81

Yes 18 (31%) 7 (12%) 1 (1%)

Behaviour

No 17 (29%) 12 (20%) 4 (7%) 7.93 *

Yes 6 (10%) 19 (33%) 1 (1%)

Social–emotional learning

No 21 (36%) 09 (15%) 3 (5%) 1.47

Yes 13 (22%) 11 (19%) 2 (3%)

Self-help

No 12 (20%) 17 (29%) 4 (7%) 3.79

Yes 13 (22%) 13 (22%) 0

School

No 7 (12%) 16 (28%) 10 (17%) 6.48 *

Yes 12 (20%) 12 (20%) 2 (3%)

Global or Cognitive Development

No Yes

No 33 (56%) 0 59 *

Yes 0 26 (44%)

Health

No 29 (49%) 4 (7%) 5.57 *

Yes 16 (27%) 10 (17%)
Note: * p < 0.05. The Table follows the format of a 2 × 3 table. For a “Yes” response, since no responses were
received, zero is added to the Table for the specific developmental milestones. “Yes” represents concerns, and
“No” represents no concerns.
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Table 4. Standard deviation comparison between general and specific concerns on PEDS between
children with TD and DD.

Developmental Milestone Relationship Between General and
Specific Concerns

TD DD

Expressive language and articulation 9.46 * 8.61 *
Receptive language 0.253 2.85

Fine motor skills 0.208 10.37 *
Gross motor skills 0.633 0.81

Behavior 10.45 * 7.93 *
Social–emotional learning 1.43 1.47

Self-help 5.13 * 3.79
School 3.13 6.48 *

Global or Cognitive Development 402.70 * 59 *
Health 5.19 * 5.57 *

Note: * p < 0.05.

5. Discussion

The study aimed to evaluate the sensitivity and specificity of the PEDS and PEDS:DM
tools in classifying 4- to 8-year-old children with TD and DD in India. Additionally, it
examined whether parents’ general concerns about their child’s development, as reported
through PEDS, were linked to specific developmental concerns indicative of potential
developmental issues.

The current findings indicate that while the PEDS demonstrates high sensitivity but
low specificity, and the PEDS:DM falls below acceptable levels for both sensitivity and
specificity, these tools should not be considered gold standards. Instead, they are best
utilized as initial screening tools to identify potential developmental delays in children [33].
Low specificity leads to an increase in false positives, which burdens the healthcare system
and heightens parents’ anxiety, expenditure, and stigmatization [23]. Specifically, the low
sensitivity and specificity of the PEDS:DM suggests that parents may not fully understand
their child’s development [15]. Glascoe [12] noted that overly concerned parents should be
seen as vigilant observers who identify behavioral and developmental issues that fall in
the grey area between disability and typical development. Clinics and schools across India
need to educate parents regarding children’s developmental milestones. Malhi et al. [21]
indicated that parental involvement significantly impacts a child’s development, as child-
directed verbal engagement markedly influences the early intellectual development of
children. Moreover, providing parents access to formal training and educational programs
will motivate parents to actively interact and work with their children [34].

In this study, the PEDS demonstrated reasonable test characteristics, making it suitable
for use in developmental screening within primary care settings [35]. A unique aspect
of the PEDS is its assessment of developmental milestones, where parents’ concerns are
categorized as either predictive (significant) or non-predictive (non-significant), allowing
children to be classified as high, medium, or low risk for developmental delays. By classify-
ing children based on a plausible risk for the developmental delay instead of labeling them
as ‘disabled’ or ‘not disabled’, the tool can help alleviate parents’ anxiety about further as-
sessments. Labeling children is closely linked to stigma, embarrassment, social limitations,
and the difficulties of raising a child in a society that devalues disability [36,37]. Moreover,
PEDS require a bare minimum of additional material compared to other screening tools,
such as the Ages and Stages Questionnaire (ASQ) [38]. High sensitivity and specificity
reported in other countries were likely due to the education and knowledge of parents [33].

The study found similar patterns between general concerns and specific develop-
mental domains in both TD and DD children, as assessed by the PEDS tool. Parents of
both groups reported a significant relationship between general concerns and specific
domains like expressive language, articulation, behavior, cognitive development, and
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health. Additionally, parents of TD children saw a relationship between general concerns
and self-help, while parents of DD children associated general concerns with fine motor
skills and school. Interestingly, parents of DD children reported fewer concerns in fine
motor skills and school, which might be due to how the questions were worded, especially
regarding learning, development, and behavior. However, no significant relationships were
found between general concerns and areas like receptive language, fine and gross motor
skills, social–emotional learning, and school for TD children. Similarly, for DD children, the
link between general concerns and receptive language, gross motor skills, social–emotional
learning, and self-help was not significant.

The results from the PEDS form showed that for children with DD, the most significant
correlations between general and specific concerns were linked to predictive concerns,
while for children with TD, the most significant correlations were linked to non-predictive
concerns. Predictive concerns refer to issues related to skills that may signal developmental
delay or disability. Participants with high overall PEDS scores typically require referrals
for further evaluation. In children with DD, the significant relationship between general
and specific concerns mainly involved predictive concerns that indicated developmental
delay. In contrast, the significant relationships in children with TD were primarily related to
non-predictive concerns, which do not suggest a disability [39]. Parents who reported more
than two predictive concerns on developmental milestones such as school, social skills,
self-help, and receptive language are often recommended for further testing and early
intervention, whereas parents reporting non-predictive concerns are generally advised to
seek counseling and follow-up evaluations for their child.

Similar findings have been reported in high-income countries such as Australia [40,41]
and the United States [42], as well as in low- and middle-income countries (LMICs) such
as Bhutan [43] and Israel [44], where parents of children with both TD and DD expressed
concerns across all domains except cognitive development. The current study replicated
Ilić et al.’s [9] Serbian study and found a significant correlation in behavior, fine motor
skills, and expressive language for children with TD. Furthermore, the results were similar
to the findings of Glascoe [6], Soucy et al. [17], Veness et al. [18], Wiggins et al. [19] studies,
and contradicted Pinto-Martin et al.’s [20] study.

Mismatches between the purpose of the questions and the real concerns of the parents,
as well as the parents’ ignorance of what is developmentally appropriate for their children,
are some of the factors that might have affected the current study’s findings [43,45]. For
instance, the PEDS form’s Question 1 enquires as to whether parents have any concerns
about the development and behavior of their children. Most parents frequently highlighted
the effects of online learning during the COVID-19 epidemic on their kids and families
rather than voicing any specific concerns. The disparity between the screening tool’s
intended use and its actual results may be caused by several reasons, such as culturally
specific remarks, inadequate health literacy, and improper developmental expectations [45].

6. Limitations and Future Recommendations

The PEDS and PEDS:DM data were gathered online during the COVID-19 pandemic
when schools were engaged in remote learning. The findings might not be applicable to
all children, as the study only included 4–8-year-olds from private schools in a few North
Indian states. This does not represent all of India, which has public schools, 28 states, and
many languages. Like in other countries, this study found more boys with DD than girls.
Parents’ education levels also varied, with most parents of children with delays only having
a high school diploma. This highlights the need for better awareness of developmental
milestones and screening in India.

7. Conclusions

There is not much research on using PEDS and PEDS:DM in India. This study is
helpful because it clarifies how general and specific concerns relate to developmental
areas on the PEDS. It found that for children with DD, general concerns were linked to
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specific areas that predict delays or disabilities. For children with typical development,
general concerns were linked to specific areas that do not predict delays. Although the
PEDS and PEDS:DM screening tools were not very accurate in identifying children with
developmental delays, they still provided valuable preliminary information about how
these tools could be used to screen children aged 4–8 in India. This supports introducing
parental screening like this into healthcare and preschools in India and possibly other low-
and middle-income countries.
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9. Ilić, S.B.; Nikolić, S.J.; Ilić-Stošović, D.D.; Golubović, Š.S. Early identification of children with developmental delay and behavioural

problems according to parents concerns in the Republic of Serbia. Early Child Dev. Care 2019, 190, 2605–2611. [CrossRef]
10. Ozonoff, S.; Young, G.S.; Steinfeld, M.B.; Hill, M.M.; Cook, I.; Hutman, T.; Sigman, M. How early do parent concerns predict later

autism diagnosis. J. Dev. Behav. Pediatr. 2009, 30, 367–375. [CrossRef]
11. Glascoe, F.P. Using parents’ concerns to detect and address developmental and behavioral problems. J. Spec. Pediatr. Nurs. 1999, 4,

24–35. [CrossRef]
12. Glascoe, F.P. Parents’ Concerns About Children’s Development: Prescreening Technique or Screening Test? Pediatrics 1997, 99,

522–528. [CrossRef]
13. Woolfenden, S.; Eapen, V.; Williams, K.; Hayen, A.; Spencer, N.; Kemp, L. A systematic review of the prevalence of parental

concerns measured by the Parents’ Evaluation of Developmental Status (PEDS) indicating developmental risk. BMC Pediatr. 2014,
14, 231. [CrossRef] [PubMed]

14. Brothers, K.B.; Glascoe, F.P.; Robertshaw, N.S. PEDS: Developmental Milestones—An Accurate Brief Tool for Surveillance and
Screening. Clin. Pediatr. 2008, 47, 271–279. [CrossRef]

15. Chunsuwan, I.; Hansakunachai, T.; Pornsamrit, S. Parent Evaluation of Developmental Status (PEDS) in screening: The Thai
experience. Pediatr. Int. 2016, 58, 1277–1283. [CrossRef] [PubMed]

https://researchdata.jcu.edu.au/published/b19b543076d211ed9b9a51fb9846a249/
https://researchdata.jcu.edu.au/published/b19b543076d211ed9b9a51fb9846a249/
https://doi.org/10.3389/fpubh.2023.1036499
https://www.ncbi.nlm.nih.gov/pubmed/32965902
https://doi.org/10.1177/08830738050200010201
https://www.ncbi.nlm.nih.gov/pubmed/15791916
https://doi.org/10.1146/annurev.pu.09.050188.002523
https://www.ncbi.nlm.nih.gov/pubmed/2454121
https://doi.org/10.1046/j.1440-1754.1999.00342.x
https://doi.org/10.3390/pediatric15010014
https://doi.org/10.1080/03004430.2019.1595610
https://doi.org/10.1097/DBP.0b013e3181ba0fcf
https://doi.org/10.1111/j.1744-6155.1999.tb00077.x
https://doi.org/10.1542/peds.99.4.522
https://doi.org/10.1186/1471-2431-14-231
https://www.ncbi.nlm.nih.gov/pubmed/25218133
https://doi.org/10.1177/0009922807309419
https://doi.org/10.1111/ped.13055
https://www.ncbi.nlm.nih.gov/pubmed/27285278


Children 2024, 11, 1530 12 of 13

16. Sheldrick, R.C.; Marakovitz, S.; Garfinkel, D.; Carter, A.S.; Perrin, E.C. Comparative accuracy of developmental screening
questionnaires. JAMA Pediatr. 2020, 174, 366–374. [CrossRef]

17. Soucy, E.A.; Gao, F.; Gutmann, D.H.; Dunn, C.M. Developmental Delays in Children with Neurofibromatosis Type 1. J. Child
Neurol. 2012, 27, 641–644. [CrossRef]

18. Veness, C.; Prior, M.; Bavin, E.; Eadie, P.; Cini, E.; Reilly, S. Early indicators of autism spectrum disorders at 12 and 24 months of
age: A prospective, longitudinal comparative study. Autism 2012, 16, 163–177. [CrossRef] [PubMed]

19. Wiggins, L.D.; Piazza, V.; Robins, D.L. Comparison of a broad-based screen versus disorder-specific screen in detecting young
children with an autism spectrum disorder. Autism 2014, 18, 76–84. [CrossRef]

20. Pinto-Martin, J.A.; Young, L.M.; Mandell, D.S.; Poghosyan, L.; Giarelli, E.; Levy, S.E. Screening strategies for autism spectrum
disorders in pediatric primary care. J. Dev. Behav. Pediatr. 2008, 29, 345–350. [CrossRef]

21. Malhi, P.; Singhi, P. Role of Parents’ Evaluation of Developmental Status in detecting developmental delay in young children.
Indian Pediatr. 2022, 39, 271–275.

22. Malhi, P.; Menon, J.; Bharti, B.; Sidhu, M. Cognitive development of toddlers: Does parental stimulation matter? Indian J. Pediatr.
2018, 85, 498–503. [CrossRef]

23. Mukherjee, S.B.; Verma, S.; Sharma, S.; Aneja, S. Diagnostic Accuracy of Parents’ Evaluation of Developmental Status (PEDS),
PEDS Developmental Milestones, and PEDS Combined in Indian Children Aged Less than 2 Years. Indian J. Pediatr. 2022, 89,
459–465. [CrossRef] [PubMed]

24. Cheney, G.R.; Ruzzi, B.B.; Muralidharan, K. A Profile of the Indian Education System; Prepared for the New Commission on the
Skills of the American Workforce; National Center on Education and the Economy: Washington, DC, USA, 2005; pp. 228–253.

25. Misty, V.R. Fastering readiness for primary grades: Innovative action programs with municipal schools in India. In Preventing
School Failure: The Relationship Between Preschool and Primary Education, Proceedings of the Workshop on Preschool Research, Bogota,
Colombia, 26–29 May 1981; IDRC: Ottawa, ON, Canada, 1981.

26. Gupta, B.K.; Roshan, M. The Proficiency and Familiarity of English in Indian Context. IJELS 2020, 2, 25–32.
27. Glascoe, F.P. Summary of PEDS Research from Glascoe FP, Collaborating with Parents; Ellsworth & Vandermeer Press: Nolensville, TN,

USA, 2013.
28. Kiing, J.S.; Neihart, M.; Chan, Y.H. Teachers’ role in identifying young children at risk for developmental delay and disabilities:

Usefulness of the Parents Evaluation of Developmental Status tool. Child Care Health Dev. 2019, 45, 637–643. [CrossRef]
29. Marlow, M.; Servili, C.; Tomlinson, M. A review of screening tools for the identification of autism spectrum disorders and

developmental delay in infants and young children: Recommendations for use in low- and middle-income countries. Autism Res.
2019, 12, 176–199. [CrossRef]

30. Sheel, H.; Suárez, L.; Marsh, N.V. Screening children in India: Translation and psychometric evaluation of the Parents’ Evaluation
of Developmental Status and the Strength and Difficulties Questionnaire. Pediatr. Rep. 2013, 15, 750–765. [CrossRef]

31. Glascoe, F.P.; Macias, M.M.; Wegner, L.M. Screening in Primary Care: Validation of Parents’ Evaluation of Developmental Status:
Developmental Milestones (PEDS-DM). J. Dev. Behav. Pediatr. 2006, 27, 446–447. [CrossRef]

32. Sheel, H. Screening for Developmental Delay and Social-Emotional Learning Among Children in India; James Cook University:
Singapore, 2023.

33. Gustawan, I.W.; Soetjiningsih, S.; Machfudz, S. Validity of parents’ evaluation of developmental status (PEDS) in detecting
developmental disorders in 3–12 month old infants. Paediatr. Indones. 2010, 50, 6–10. [CrossRef]

34. Kurani, D.; Nerurka, A.; Miranda, L.; Jawadwala, F.; Prabhulkar, D. Impact of parents’ involvement and engagement in a learning
readiness programme for children with severe and profound intellectual disability and complex needs in India. J. Intellect. Disabil.
2009, 13, 269–289. [CrossRef]

35. Limbos, M.M.; Joyce, D.P. Comparison of the ASQ and PEDS in screening for developmental delay in children presenting for
primary care. J. Dev. Behav. Pediatr. 2011, 32, 499–511. [CrossRef] [PubMed]

36. Chavan, B.; Rozatkar, A.R. Intellectual disability in India: Charity to right based. Indian J. Psychiatry 2014, 56, 113. [CrossRef]
[PubMed]

37. Rajan, A.M.; John, R. Resilience and impact of children’s intellectual disability on Indian parents. J. Intellect. Disabil. 2017, 21,
315–324. [CrossRef] [PubMed]

38. Faruk, T.; King, C.; Muhit, M.; Islam, M.K.; Jahan, I.; ul Baset, K.; Khandaker, G. Screening tools for early identification of children
with developmental delay in low-and middle-income countries: A systematic review. BMJ Open 2020, 10, e038182. [CrossRef]
[PubMed]

39. Maré, C.; van der Merwe, M.; Cilliers, M.; Van der Linde, J.; Le Roux, M. Evaluation of a Zulu translation of the Parents’
Evaluation of Developmental Status. Afr. J. Prim. Health Care Fam. Med. 2017, 9, 1–6.

40. Coghlan, D.; Kiing, J.; Wake, M. Parents’ Evaluation of Developmental Status in the Australian day-care setting: Developmental
concerns of parents and carers. J. Pediatr. Child Health 2003, 39, 49–54. [CrossRef]

41. Mozolic-Staunton, B.; Donelly, M.; Yoxall, J.; Barbaro, J. Early detection for better outcomes: Universal developmental surveillance
for autism across health and early childhood education settings. Res. Autism Spectr. Disord. 2020, 71, 101496. [CrossRef]

42. Huntington, N.; Horan, K.; Epee-Bounya, A.; Schonwald, A. Developmental screening with Spanish-speaking families in a
primary care setting. Clin. Pediatr. 2016, 55, 347–355. [CrossRef]

https://doi.org/10.1001/jamapediatrics.2019.6000
https://doi.org/10.1177/0883073811423974
https://doi.org/10.1177/1362361311399936
https://www.ncbi.nlm.nih.gov/pubmed/21733958
https://doi.org/10.1177/1362361312466962
https://doi.org/10.1097/DBP.0b013e31818914cf
https://doi.org/10.1007/s12098-018-2613-4
https://doi.org/10.1007/s12098-020-03651-y
https://www.ncbi.nlm.nih.gov/pubmed/33620632
https://doi.org/10.1111/cch.12693
https://doi.org/10.1002/aur.2033
https://doi.org/10.3390/pediatric15040067
https://doi.org/10.1097/00004703-200610000-00068
https://doi.org/10.14238/pi50.1.2010.6-10
https://doi.org/10.1177/1744629509355751
https://doi.org/10.1097/DBP.0b013e31822552e9
https://www.ncbi.nlm.nih.gov/pubmed/21760526
https://doi.org/10.4103/0019-5545.130477
https://www.ncbi.nlm.nih.gov/pubmed/24891695
https://doi.org/10.1177/1744629516654588
https://www.ncbi.nlm.nih.gov/pubmed/27329035
https://doi.org/10.1136/bmjopen-2020-038182
https://www.ncbi.nlm.nih.gov/pubmed/33234622
https://doi.org/10.1046/j.1440-1754.2003.00084.x
https://doi.org/10.1016/j.rasd.2019.101496
https://doi.org/10.1177/0009922815591884


Children 2024, 11, 1530 13 of 13

43. Wong, B.; Grundy, S.; Tshering, L.; Tshering, K.; Mateen, F.J. Assessment of a neuro-developmental screening tool in children in
Bhutan. Gates Open Res. 2019, 3, 1496. [CrossRef]

44. Diamond, G.; Senecky, Y.; Reichman, H.; Inbar, D.; Chodick, G. Parental perception of developmental vulnerability after inter-
country adoption: A 10-year follow-up study: Longitudinal study after inter-country adoption. Int. J. Disabil. Hum. Dev. 2015, 14,
75–80. [CrossRef]

45. Cox, J.E.; Huntington, N.; Saada, A.; Epee-Bounya, A.; Schonwald, A.D. Developmental screening and parents’ written comments:
An added dimension to the parents’ evaluation of developmental status questionnaire. Pediatrics 2010, 126 (Suppl. S3), S170–S176.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.12688/gatesopenres.13037.2
https://doi.org/10.1515/ijdhd-2013-0043
https://doi.org/10.1542/peds.2010-1466M
https://www.ncbi.nlm.nih.gov/pubmed/21123482

	Introduction 
	Method 
	Research Setting 
	Participants 
	TD Sample 
	DD Sample 

	Measures 
	Parents’ Evaluation of Developmental Status (PEDS) 
	Parents’ Evaluation of Developmental Status: Developmental Milestones (PEDS:DM) 
	Procedure 
	Data Analysis 

	Results 
	Diagnostic Accuracy of the PEDS and the PEDS:DM 
	Parents’ Concerns in General and with Specific Developmental Domains 
	Children with Typical Development 
	Children with Developmental Disability 

	Discussion 
	Limitations and Future Recommendations 
	Conclusions 
	References

