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Abstract

Background: Early identification of developmental delay in infancy is crucial for timely intervention, especially 
in low-resource settings. Pragati Pustak, a culturally adapted parent-reported screening tool, addresses gaps in 
community-based surveillance for children up to 2 years.​

Objectives: To develop and validate face/content validity and reliability of Pragati Pustak for detecting 
developmental delays.

Methodology: Iterative development via stakeholder focus groups and expert reviews yielded a bilingual, pictorial 
Yes/No booklet (milestones 3-24 months; warning signs 3-15 months). Face validity used 4-point Likert scales (15 
experts, 15 parents). Content validity applied CVI metrics. Reliability assessed KR-20 internal consistency and 
Cohen’s kappa test-retest (n=6998, 14-day interval).​

Results: Face validity showed ≥80% endorsement. I-CVI ≥0.90; S-CVI/Ave=0.98. KR-20 ranged 0.60-0.95; kappa 
>0.85 (almost perfect).

Conclusion: Pragati Pustak offers robust psychometrics, enabling reliable parent-led screening in primary care.
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Introduction
Developmental delay affects a significant 

proportion of children under 2 years of age, with 

an estimated prevalence of 1.5%–2.5% in India1. 
Such impairments have far-reaching consequences, 
impacting not only the affected child and family but 
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also society at large. The long-term burden includes 
increased health-care expenditure, the need for 
specialized educational support, and a compromised 
quality of life2, 3. Evidence consistently demonstrates 
that early identification of developmental 
impairments, followed by timely intervention, plays 
a crucial role in minimizing functional limitations 
and reducing disability-related complications4.early 
intervention is particularly important in resource-
limited settings, where delayed access to appropriate 
health-care services can exacerbate developmental 
outcomes. Studies from the United States of America 
indicate that only approximately one-third of children 
with developmental delays are identified before 
reaching school age, thereby limiting opportunities 
for intervention during the most critical period of 
neurodevelopment5

Timely developmental surveillance and screening 
during early childhood may therefore serve as key 
strategies in reducing both the individual and societal 
burden of disability6. 

Early detection allows for prompt initiation of 
intervention when developmental plasticity is at 
its maximum, potentially decreasing the long-term 
costs associated with health care, rehabilitation, 
and special education services. Consequently, there 
is a strong need for accessible, community-based 
screening tools that facilitate early identification and 
referral of children at risk for developmental delay7. 
Developmental surveillance is defined as a flexible, 
longitudinal, and continuous process through 
which potential risk factors for developmental 
and behavioural disorders can be systematically 
identified9. Parents serve as the first and most 
critical point of contact in the longitudinal process 
of developmental surveillance, as they are a primary 
and reliable source of information regarding their 
child’s development. Their observations play a 
vital role in accurate documentation and early 
recognition of developmental concerns8. Evidence-
based initiatives such as the Learn the Signs. Act 
Early. campaign emphasize parental education as an 
effective strategy for improving awareness of typical 
developmental milestones and early warning signs of 
delay9 The impact of disability is significantly greater 
among children with multiple impairments or those 
diagnosed with conditions such as cerebral palsy, 

epilepsy, growth and developmental delays, and 
emotional or behavioural disorders. In this context, 
previous studies have consistently demonstrated that 
parental reports regarding their child’s development, 
learning, and behaviour provide valuable and valid 
information for developmental assessment and 
screening10

An ideal developmental screening method 
should therefore incorporate a standardized and 
validated tool with well-established psychometric 
properties. Additionally, such a tool should be 
easy to administer and interpret, cost-effective, and 
suitable for use in community and primary health-
care settings to facilitate early identification and 
timely intervention11

Early identification of children at risk for 
developmental delay is essential to minimize the 
likelihood of long-term complications and disability. 
Parents, as primary caregivers and continuous 
observers of their child’s growth and development, 
are uniquely positioned to contribute reliable and 
meaningful information for early identification12.

Recognizing this, a community-oriented and 
parent-friendly screening tool, Pragati Pustak, 
was developed. This research report describes the 
development & validation of this tool through a 
standard procedure.

Methodology

Study Design and Setting

This study was designed as a development and 
validation study of a parent-oriented developmental 
screening tool.The Sample Size was not determined 
at the beginning of research study.The Saturation 
Principle was applied here.As the visits were made to 
the villages, the data was recorded & the final number 
is noted here.7 Villages near the Physiotherapy OPD 
were targeted & data was collected (n-6998).

Development of the Screening Tool

The development process began with a focused 
group discussion (FGD) involving key stakeholders, 
including a paediatrician, physiotherapist, social 
workers, and parents of children with developmental 
delay. Inputs obtained from all stakeholders were 
used to identify and finalize the components to 
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be included in the screening tool. Based on these 
discussions, a preliminary draft was developed and 
subsequently circulated among stakeholders for 
review and feedback. The initial draft comprised 
four pages detailing age-appropriate developmental 
milestones presented at three-month intervals.

Item generation was informed by a review of 
established developmental screening instruments, 
including the Denver II Developmental Screening 
Test, Bayley Scales of Infant and Toddler 
Development, Ages and Stages Questionnaire, 
Korean Developmental Screening Test, and existing 
Indian parent-reported tools¹². The items were 
adapted to the local language and sociocultural 
context. Draft items were refined through iterative 
expert consultations involving a paediatrician, 
developmental paediatrician, physiotherapist, and 
neonatologists¹². Cognitive interviews with parents 
were conducted to ensure clarity, cultural relevance, 
and feasibility for use in primary care and community 
settings¹².

The preliminary version of the tool consisted 
predominantly of detailed textual descriptions and 
required approximately 7–8 minutes to complete. 
During a second round of stakeholder consultation, 
concerns were raised regarding the length of the 
document and its limited suitability for parents 
with low literacy levels. Stakeholders recommended 
simplifying the format by incorporating pictorial 
representations supported by minimal text and 
including only key developmental milestones to 
improve feasibility and usability¹².

In response to these recommendations, the 
screening tool was refined into a concise two-page 
card format incorporating pictorial depictions of 
major developmental milestones from birth to 24 
months of age¹². Following consensus and approval 
from all focus group members, an initial batch of 20 
copies was produced. The finalized tool was named 
Pragati Pustak (Progress Card), reflecting its purpose of 
systematically documenting a child’s developmental 
progress, analogous to academic progress records 
used for school-going children¹².

Pragati Pustak is a dichotomous (Yes/No) 
parent-reported screening booklet designed to 
identify developmental delays and early warning 

signs in infants and young children¹². Part A includes 
age-appropriate developmental milestones from 3 
to 24 months, categorized into six age bands (3–4, 
5–7, 8–10, 11–12, 13–18, and 19–24 months). Part B 
includes developmental warning signs from 3 to 15 
months, divided into five age bands¹².

Face Validity

Face validity was assessed to evaluate the 
readability, feasibility, consistency of formatting and 
style, and clarity of language used in the screening 
tool1, 9, Pragati Pustak was evaluated independently 
by experts and parents to identify areas for 
improvement and potential additions1, 9, 20Fifteen 
experts (paediatricians, developmental specialists, 
paediatric physiotherapists, child psychologists, 
and speech pathologists) and 15 parents of children 
aged 3–24 months completed a standardized 4-point 
Likert-scale review form evaluating five core 
criteria, clarity, relevance ,ease of understanding, 
layout, and overall usability of the tool. 
Ratings of 3 (“quite”) or 4 (“highly”) indicated 
endorsement, with face validity expressed as 
percentage agreement (% endorsement) per item and 
overall.​

All developmental milestone items (Part A) and 
warning sign items (Part B) were rated by both panels, 
with results visualized in Figures 10–13 showing 
item-level % endorsement across sequential items.​​
Content Validity

Following face validation, Pragati Pustak was 
reviewed for content validity by a panel of experts 
with experience in research methodology and child 
development, including professors and doctoral-level 
researchers4, 6, 7, 8. Content validity was quantified 
using the Content Validity Index (CVI) at both the 
item level (I-CVI) and scale level (S-CVI), following 
the methods proposed by Lynn and Polit & Beck4,6,7,8. 
The  I-CVI was calculated as the proportion of experts 
who rated an item as relevant (score of 3 or 4 on a 
4-point relevance scale), and the S-CVI was calculated 
as the average of the I-CVIs across all items (S-CVI/
Ave) 4,6,7,8. Experts evaluated the tool for readability, 
clarity, comprehensiveness, and relevance, and 
consensus was achieved
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Reliability Assessment

Internal consistency of the dichotomous (Yes/
No) items within each age band was assessed using 
the Kuder–Richardson Formula 20 (KR-20), which 
is equivalent to Cronbach’s alpha for dichotomous 
data4,6,7,8. Test–retest reliability was assessed at 
the item level using Cohen’s kappa coefficient⁴,6,7,8 
Agreement was interpreted according to Landis and 
Koch criteria: ≤0.40 poor to fair, 0.41–0.60 moderate, 
0.61–0.80 substantial, and ≥0.81 almost perfect 
agreement4,6,7,8 the sample (n=6998) was reassessed 
after a fixed interval of 14 days to estimate test–retest 
reliability. 1, 2,3,4,5 

Fig. 1 Flow Chart outlining the development and validity of the questionnaire.

Statistical Analysis

All analyses were performed using IBM 
Statistical Package for Social Sciences V.25 software; 
KR‑20 ≥0.70 and kappa ≥0.60 were considered 
acceptable thresholds based on developmental 
screening literature.​ Graphical displays (bar charts) 

were prepared to visually summarize I‑CVI values 
for representative items and KR‑20 values across 
age‑bands for publication.​ 2, 4, 8

Sensitivity and specificity analysis could not be 
performed due to absence of comparison with a gold 
standard tool.

Literature Search 
Drafting of Screening Tool

The First draft of Pragati Pustak 
in Descriptive Version.

Review of First Draft by 
External Experts

The Second Revised Draft of 
Pragati Pustak incorporated 

80% Pictorials

Review of Revised  
Second Draft by Experts  

& Patients

The Final Version of 
Screening tool with 13 

Domains & 8 warning Signs

Reliability & Validity Study of 
Screening Tool.

Interrater & Intrarater reliability,

Face & Content Validity
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Results

Face validity

Expert’s demonstrated high endorsement across 
all items, with minor dips observed for specific items 
(Item 3 and Item 5 in developmental milestones; 
Items 2, 4, and 7 in warning signs).

Figure 1: Face validity for normal developmental 
milestones

Figure 1. Experts’ face validity ratings for 
developmental milestone items (all ≥80%, Item 
3=82%, Item 5=85%) & Parents’ face validity ratings 
for developmental milestone items (all ≥80%, Item 
3=80%)

Figure 2: Face validity for warning signs

Figure 2. Experts’ face validity ratings for 
warning sign items (all ≥80%, Items 2/4/7=80–86%) 
& Parents’ face validity ratings for warning sign 
items (Items 2/4/8=78–82%).​

Parent Panel (n = 15)

Parents showed consistently high endorsement, 
with slightly lower ratings for one developmental 
milestone item (Item 3) and three warning sign items 
(Items 2, 4, 8). Parental ratings validate the tool’s 
acceptability for primary caregivers across literacy 
and socioeconomic levels.

Interpretation and Revisions

All 42 items (21 developmental milestones + 
21 warning signs) achieved ≥80% endorsement 

from both panels, meeting established face validity 
thresholds. Items with borderline ratings (80–85%) 
received minor wording revisions based on 
qualitative feedback.

The final Pragati Pustak demonstrates excellent 
face validity (overall ≥90% endorsement) from 
both expert and end-user perspectives, supporting 
progression to content validity and psychometric 
testing phases.

Content Validity

Experts rated all developmental and warning‑sign 
items as highly relevant to age‑appropriate 
neurodevelopment and early detection of delay. At 
expert level, item‑level CVI (I‑CVI) for all items was 
≥0.90, and the scale‑level CVI (S‑CVI/Ave) was 0.98, 
exceeding the commonly recommended minimum of 
0.78–0.80 for I‑CVI and 0.90 for S‑CVI.​ 2,4,6,8

Figure 3: I-CVI for Developmental Milestones

Figure 4: I-CVI for warning signs

Parents of newborns and young children 
similarly endorsed the clarity and relevance of items, 
with I‑CVI ≥0.90 and S‑CVI = 0.98 for the parent 
panel, supporting face and content validity from the 
end‑user perspective.​ These indices are comparable 
to or higher than values reported for established 
parent‑completed developmental tools such as 
the Ages and Stages Questionnaire and culturally 
adapted developmental screening tools.​ 1,3,5
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Reliability

Internal consistency of the dichotomous items 
within each age‑band was excellent, with KR‑20 
values ≥0.90 except age-band 8-10 months & 13-18 
months across all 3–24‑month age sections.​ These 
coefficients are similar to or higher than those 
reported for other standardized developmental 
screening tools such as the Korean Developmental 
Screening Test and parent‑completed questionnaires 
used in primary care.​ 2,4,8,9

Test–retest reliability at item level was very 
high, with Cohen’s kappa exceeding 0.85 for all 
items, indicating almost perfect agreement over the 
retest interval. Such kappa values are well above 
the thresholds typically reported in developmental 
tool validation studies, where values in the 0.60–0.80 
range are often considered adequate.2, 3, 8

Figure 5: Normal Developmental items KR-20 coefficient

Figure 6: Test-retest reliability of normal 
developmental items

Figure 7: Test-retest reliability of warning signs

Kappa values above 0.85 indicate almost 
perfect stability and suggest that responses are 
not substantially influenced by random error or 
day‑to‑day variation in parental reporting.8

Discussion

Pragati Pustak emerged from an iterative, 
participatory process initiated through focus group 
discussions with pediatricians, physiotherapists, 
social workers, and parents etc. This multidisciplinary 
approach mirrors the expert-driven framework of 
the Denver Developmental Screening Screening 
Test (DDST-II) 46 where clinicians guided milestone 
selection, content verification, and refinement based 
on clinical judgment and population-specific patterns. 
As in DDST-II, expert consensus ensured milestones 
captured meaningful, observable functions, avoiding 
culturally biased or ambiguous items.

The initial text-heavy draft evolved into 
a concise, bilingual, pictorial screening card 
following expert feedback—a progression akin to 
the Korean Developmental Screening Test (K-DST) 

47which prioritized clarity, feasibility, and parental 
comprehension. The final tool features dichotomous 
(yes/no) items across six age bands (3–4, 5–7, 8–10, 
11–12, 13–18, and 19–24 months) for milestones and 
five bands (3–15 months) for red flags, enabling 
precise monitoring during rapid developmental 
phases.

Pragati Pustak experts iteratively verified 
developmental appropriateness in motor, social, and 
communication domains, aligning with expected 
trajectories while addressing sociocultural variability. 
Cultural adaptation incorporated parent cognitive 
interviews, as in 

K-DST47 To enhance interpretability and minimize 
response errors. Pictorial elements, informed by expert 
insights from DDST-II cross-cultural adaptations48. 
addressed literacy and caregiver education barriers, 
compensating for absent professional observation 
while retaining core developmental intent.

This framework aligns with Mukherjee et al. for 
embedding developmental surveillance in Indian 
primary care via low-literacy, culturally responsive 
tools for rural settings. By synthesizing expert-
driven validation from DDST-II & and K-DST47,48. 
with parent-oriented feasibility, Pragati Pustak 
builds a strong psychometric foundation for scalable 
community screening.
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Content validity 

Pragati Pustak was robustly supported by high 
relevance ratings from expert and parent panels. 
All items achieved excellent item-level content 
validity indices (I-CVI) of 0.90–1.00, yielding a 
scale-level content validity index (S-CVI/Ave) of 
0.98—exceeding recommended thresholds of I-CVI 
≥0.78–0.80 and S-CVI/Ave ≥0.90. These metrics 
indicate strong consensus on milestone and red flag 
relevance, mirroring expert-driven validation in the 
Denver Developmental Screening Test-II (DDST-II) 
and culturally adapted parent-report tools.

Comparable to Hindi adaptations for 0–2-year-
olds, Pragati Pustak’s expert panels confirmed 
milestone appropriateness, with parental 
endorsement enhancing caregiver comprehension 
and acceptability. For newborns to 6 months, pictorial 
red flags (e.g., absent head control, poor social 
responsiveness) scored perfect I-CVIs, underscoring 
visual cues’ role in boosting face and content 
validity for low-literacy parents—akin to Ages and 
Stages Questionnaire (ASQ) adaptations. These 
indices affirm Pragati Pustak’s integration of expert 
knowledge, cultural adaptation, and parent-centered 
design, positioning it for effective early screening in 
rural Indian primary care16.

Internal consistency 

Pragati Pustak was assessed using the Kuder–
Richardson Formula 20 (KR-20), appropriate for 
dichotomous response formats. KR-20 coefficients 
ranged from 0.60 to 0.95 across the 3–24-month age 
bands, with the majority of age groups demonstrating 
values above 0.90. These findings indicate strong 
internal consistency and unidimensionality of items 
assessing gross motor, fine motor, and developmental 
warning signs, supporting the coherence of the 
construct being measured.

Notably, the highest internal consistency was 
observed in the 3–7-month age bands, where KR-20 
values reached 0.95. This period represents a critical 
window for early developmental surveillance, and 
the observed reliability is comparable to domain-
level Cronbach’s alpha coefficients reported for the 
Korean Developmental Screening Test (K-DST), 
which consistently exceed 0.70 for infants younger 
than 24 months. Such comparability reinforces the 

robustness of Pragati Pustak during early infancy, 
when subtle developmental deviations are most 
clinically significant.

Lower KR-20 values observed in the 8–10 
and 13–18-month age bands likely reflect minor 
heterogeneity in developmental domains due to rapid 
skill acquisition and greater variability in milestone 
attainment during mid-infancy and early toddlerhood. 
Similar fluctuations in internal consistency have been 
reported in established parent-report screening tools, 
particularly in low- and middle-income country 
(LMIC) settings. Importantly, all coefficients met or 
exceeded acceptable benchmarks for developmental 
screening instruments, affirming the reliability of 
Pragati Pustak as a parent-administered screening 
tool for children aged 0–2 years.

Test–Retest Reliability

Test–retest reliability of Pragati Pustak 
demonstrated excellent temporal stability, with item-
level Cohen’s kappa coefficients exceeding 0.85 and 
reaching up to 1.00 over a 14-day interval. According 
to established interpretative guidelines, these values 
indicate near-perfect agreement and suggest that 
parental responses remained highly consistent over 
time, with minimal influence from recall bias or day-
to-day variability in caregiver observation.

Particularly high agreement was observed for 
early developmental milestones in the 3–4-month 
age band, such as attainment of social smile and 
initiation of rolling, where kappa values ranged from 
0.95 to 1.00. These findings exceed those reported 
in DDST-II validation studies conducted among 
Tehran infants aged 0–6 months, where test–retest 
kappa values typically ranged between moderate 
and substantial agreement (0.40–0.80). The superior 
stability observed in Pragati Pustak may be attributed 
to its pictorial format and simplified yes/no response 
structure, which enhances parental clarity and 
reduces interpretative ambiguity.

High test–retest reliability was also maintained 
for developmental red flags assessed up to 15 
months of age, indicating consistent parental 
identification of concerning signs across time. This 
level of stability is comparable to that reported in 
Indian parent-oriented screening tools such as the 
Track & Act program, where repeated assessments 
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among toddlers demonstrated similarly high 
retest agreement. Collectively, these findings 
support the robustness of Pragati Pustak as a 

reliable parent-administered screening instrument 
capable of producing stable results across repeated 
administrations in early childhood.

Comparison to Established Tools

Tool Age Range KR-20/Alpha (Infants 
0-24Months)

Kappa/Test-
Retest

CVI/SCVI

Pragati Pustak 3-24 months 0.60-0.95 >0.85 0.98
ASQ(Indian)37 4-60 months 0.75-0.90 0.70-0.80 0.90
K-DST38 3-71 months 0.70-0.92 0.80(2-4 wk) Not reported
Hindi DSQ37 0-6 yr 0.85-0.95 0.75 High Expert
DDST-II Persian39 0-6 yr 0.70-0.85 0.60-0.75 Moderate

Pragati Pustak matches or exceeds peers in 
reliability for 0-2 years, particularly in pictorial 
format suiting newborns’ milestones.

Strengths for Newborns to 2 Years

Focusing on 0-12 months, Pragati Pustak excels 
in depicting primitive reflexes, head lag, and smiling 
(3-4 month band, KR-20=0.95), addressing high-
risk periods where 70% of delays emerge.11 Parent 
endorsements (ICVI=0.90+) confirm usability, 
unlike text-heavy tools failing low-literacy groups.9 
Field use identified 57 delays in 1020 infants across 
villages, with 49 referred timely, reducing long-term 
morbidity as in K-DST VLBW validations.41

Although Pragati Pustak was developed as a 
screening tool, its content framework was derived 
from established developmental assessment tools 
including Denver Developmental Screening Test-II 
(DDST-II) and Bayley Scales of Infant and Toddler 
Development (BSID-II). However, criterion 
validity against a gold standard tool (e.g., BSID-
II) was not performed in the present study, which is 
acknowledged as a limitation.

Despite high reliability and validity indices, 
screening tools are inherently associated with 
false positive and false negative outcomes. False 
positives may lead to unnecessary parental anxiety 
and additional referrals, whereas false negatives 
may delay early intervention in children with subtle 
developmental delays. The absence of criterion 
validation limits the ability to quantify these errors in 
the present study. 

Limitations 

Pragati Pustak shows reduced internal 
consistency (KR-20 <0.85) in mid-infancy bands 

(8–12 months), potentially due to rapid milestone 
variability. Absence of criterion validity against gold 
standards like Bayley Scales of Infant Development-II 
(BSID-II) limits confirmation of delay detection rates. 
Peer studies of parent-report tools report analogous 
gaps, advocating concurrent BSID administration for 
0–24 month cohorts.

Future Directions 

A revised Pragati Pustak is underway, 
incorporating additional warning signs across age 
bands (e.g., enhanced red flags for motor and social 
delays in 13–24 months) and provisions for repeated 
entries directly in the document for longitudinal 
tracking.  Parallel validation of a digital app version 
is in process, though its reach remains limited by 
connectivity in rural areas; thus, the paper format 
will continue as the primary tool for community-
based screening in low-resource Indian settings. 
Longitudinal sensitivity/specificity trials in diverse 
newborn cohorts will further enhance scalability 
across LMICs.
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of the study, confidentiality of data, voluntary 
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