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A B S T R A C T

Objectives
This study aims to determine the concurrent validity of the Bayley-III and the Bayley 
screening in Persian-speaking children. Measuring child development with the Bayley-
III can be time-consuming and expensive. Accordingly, this research seeks to assess the 
accuracy of the Bayley screening as a measure of developmental delay for high-risk infants 
by age group.
Materials & Methods
Concurrent validity between raw Bayley screening scores and Bayley-III scores was 
assessed by administering to 403 1-42 month-old children. The cut score of 1.0 standard 
deviation below the mean of two tests was calculated using the Bayley-III as the criterion 
measure. This study used 70% of the sensitivity and specificity cut scores to measure 
validity. In addition, the study calculated the Pearson and Cohen’s kappa correlation for the 
association between the two measures.
Results
The sensitivity of cognitive, receptive, and expressive communication, fine, and gross motor 
scales of Bayley screening were 70.7, 81.4, 67.7, 60.7, and 58.1, respectively. Specificity 
values varied narrower, from 87.8% to 100%. The Cohen’s kappa coefficient in all age 
groups was substantial. The Pearson correlation between two test scores is significant for 
all scales, although the coefficients are over 0.884. The sensitivity and specificity have no 
specific trends with children’s age, and the best sensitivity concurrence on the two tests was 
in the 1-12 months old age range.
Conclusion 
The study supports the concurrent validity of the Bayley screening, showing an assertive and 
significant association between Bayley screening and Bayley-III in Persian-speaking children.
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Introduction
Development in the first years of life has a long-
term effect on health and quality of life (1). 
Developmental care is efficacious due to rapid 
brain development and brain flexibility in the 
first five years of life (2). Children with normal 
development have been shown to retain high levels 
of academic achievement, profession, and income 
(2-6), while children with developmental delays 
tend to be less successful later in life (4, 7-8). 
Inadequate nutrition, poor health status, and lack 
of parental interaction with children are factors 
systematically associated with developmental 
delay in developed and developing countries (2, 
5, 9-10). 
Previous research on developmental delays found 
that forty-three percent of children under-5 years 
of age worldwide are not growing to their full 
potential (11). Detecting developmental delays 
early is crucial, as the most effective interventions 
typically occur within the first few years of life 
(12). Selecting an effective and reliable method 
for measuring developmental delays is essential 
to achieve this. The usefulness of screening tools 
for diagnosing developmental disorders hinges 
on their ability to deliver accurate information 
(13). Preventive organizations consider evidence 
on the sensitivity and specificity of the screening 
instruments when considering their effectiveness 
in children’s health promotion and early detection 
of developmental delays (14-15). Measuring 
childhood development with standardized tests is 
difficult and expensive. Seemingly, developmental 
screening is an easy and inexpensive early 
detection and intervention method. Thus, short 
tests or multi-dimensional screens are often used 
as alternatives. Several multi-dimensional tests 
evaluate children’s development in different 
aspects, such as cognitive, language, and motor 

skills. The Bayley Scales of Infant and Toddler 
Development (Third Edition; Bayley-III) is the 
most widely used scale considering the gold 
standard (16-17).
Previous studies in Iran have shown that a large 
portion of children are affected by developmental 
delays. The prevalence rate of developmentally 
delayed 1-42 months children by Bayley-III using 
<-1 standard deviation were in cognition 19%, 
receptive communication 19.6%, expressive 
communication 21%, gross motor 19.2%, and 
fine motor 17.8% (18). The prevalence rate of 
developmentally delayed on <-0.67 SD below 
the mean by the Bayley screening test was on 
cognition 28.3%, receptive communication 
20.2%, expressive communication 25%, gross 
motor 22.3%, and fine motor 26.9% (19).  In 
another study, the prevalence of developmental 
delays in Iranian children screened by the Ages 
and Stages Questionnaire (ASQ) by means 
<-2SD ranged from 3.6% to 4.3% in different 
developmental domains (20).
Approximately 15 million infants are born 
preterm each year universally, accounting for 
approximately one in every ten babies born and 
the irresistible majority of high-risk infants. 
In 2016, the preterm birth rate in the United 
States was about 9.84%, which has a recent 
rise from 2014 to 2016 (21). Furthermore, the 
low birth weight (LBW) rate has increased over 
the past two decades because of an increased 
number of preterm births. Approximately 1.1 
million neonates are born every year in Iran, and 
according to the available data, the frequency 
of LBW in Iran is 9% (22). Given the high rates 
in Iran, it may be necessary to implement more 
widespread screening tests for high-risk groups. 
If the Bayley screening can effectively evaluate 
the development of high-risk children, the policy 
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implications could be significant. The Bayley-III 
and Bayley screening tests are the most commonly 
used tools for longitudinal follow-up of cognitive, 
language, and motor development for high-risk 
infants to evaluate early outcomes. Moreover, the 
ASQ may be used as a screening tool for children 
aged three months to five years to identify 
developmental delays (23). ASQ is a parent report 
questionnaire and has been successful in detecting 
cognitive and motor delays in the follow-up of 
premature and hypoxic-ischemic encephalopathy 
(24). However, it is less sensitive than quantitative 
tools such as the Bayley screener for definite 
high-risk populations to determine whether or not 
a more extensive assessment is needed (25).
Therefore, this study aimed to investigate the 
criterion/concurrent validity of the Bayley 
screening test as a screening measure for detecting 
developmental delay in high-risk Persian-speaking 
children. In this study, researchers administered 
the Bayley-III and Bayley screening tests to 
403 children aged between 1 and 42 months. 
They then evaluated the validity of the Bayley 
screening test by comparing it to the Bayley-
III, which was considered the gold standard. To 
understand the relationship between the two sets 
of results, they calculated Pearson and Cohen’s 
kappa coefficients. 

Materials & Methods 
A representative sample of 403 children aged 1 
to 42 months old was selected from healthcare 
centers in five geographic regions (North, South, 
West, East, and Center) of Tehran (the capital of 
Iran). The coverage of health visits in Tehran’s 
health centers is 60%, and 98% of vaccinations 
are from birth to five years old. Sampling was 
relative to the children living in each region.
Children met eligibility criteria if they were 

apparently healthy and were Persian-speaking. Any 
child born without significant medical problems 
and not now diagnosed or cared for cognitive, 
motor, language, or behavioral problems was 
assessed to have normal development. Exclusion 
criteria were composed of developmental disorders 
such as attention deficit hyperactivity or autism 
spectrum disorders, chromosomal or congenital 
anomalies, intellectual disability, rehabilitation 
interventions, and sensory disorders such as 
hearing or vision complications. Information was 
obtained through medical record review.

Instruments 
The Bayley-III and Bayley screening tests, 
which determined the adaptation, psychometric 
properties, and Persian-speaking cut scores in 
previous studies, were used (19, 26-28).
The Bayley-III is considered the gold standard 
for determining developmental delay in children 
aged 1 to 42 months on cognitive (91 items), 
receptive (49 items) and expressive (48 items) 
communication, fine (66 items), and gross motor 
(72 items) domains (14). The age range is divided 
into 17 age groups. Scores are obtainable as raw 
scores, scaled scores, composite scores, percentile 
ranks, age equivalents, and growth scores. 
Scaled scores are derived from the raw scores. 
The range of the scaled scores is 1 to 19, with a 
standard deviation (SD) of 3 and a mean value 
of 10. For children ages 12 months and younger, 
administration time ranges approximately 50 
minutes, while testing time for children 13 months 
and older is 90 minutes. Materials for the test 
include a manual, stimulus, picture book, record 
forms, puzzle board, bell, cup, pegs, block series, 
disks, and some other toys for documentation of 
child development with play (17).
The Bayley screening has been applied as a 
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standard tool in the developmental assessment 
of infants in pediatric populations, and it is 
specifically valuable in screening high-risk infants 
for developmental delay. This test determines 
if a child is ready for standard opportunities 
or if a more in-depth evaluation is necessary. 
The Bayley screening items are a subtest of 
the cognitive, language, and motor items of the 
Bayley-III. Item management and scoring criteria 
are the same across both instruments. This test 
consists of several subtests: 33 items on cognitive 
skills, 24 items on receptive communication, 24 
items on expressive communication, 27 items on 
fine motor skills, and 28 items on gross motor 
skills (16). Two cut scores were determined for 
the nine age groups, separating scores into the 
three bands that determine the at-risk, emerging, 
and competent classes. Cut scores represent 
approximately 2 and 0.67 standard deviations 
below the mean. For children ages 12 months and 
younger, administration time ranges between 15 
to 20 minutes, while testing time for children 13 
months and older is approximately 30 minutes 
(16). 

Procedure
Raters for this study were selected based on 
the following criteria: Occupational or speech 
therapy or psychology qualification, at least 
two years’ work experience, and curiosity about 
working with children. All of the raters were 
native Persian speakers and had completed a 
one-week course of both theoretical and practical 
training. Experts supervised the practical training 
to evaluate whether raters could provide an 
optimum undertaking, observe management 
methods, and score the test. Based on the above 
elements, the experts determined whether the 
raters could administer the Bayley-III. Those who 

were unqualified did not operate for testing in our 
survey.
The test was accomplished in the healthcare 
centers near the child’s living area. The Bayley-
III reviews the child’s age in days, prematurity, 
and performance on a series of tasks using 
standardized toy kits to establish raw scores. 
The primary caregiver was present to keep and 
console the child while trained raters conducted 
the Bayley-III. Raters obeyed all management 
necessities for both the Bayley screening and 
Bayley-III. In most cases, the sessions went 
according to the following plan: infants were 
assessed first with the Bayley screening and after 
two weeks by the Bayley-III. 
In the early months of life, the rate of 
developmental changes is higher. Considering 
that the cut-off points of the Bayley screening 
have nine age groups from birth to 42 months, 
and the Bayley-III has 48 age groups, and the 
use of test items can be a learning aspect for the 
child, we chose two weeks between performing 
two tests. 

Data Analysis	
Means and standard deviations of the total raw 
score of Bayley-III and Bayley screening on 
cognitive, language (receptive and expressive 
communication), and motor (fine and gross) 
development were used to define the sample 
characteristics. This study used Cronbach’s alfa to 
estimate internal consistency. It is scored between 
0 and 1; scores closer to 1 indicate greater internal 
consistency, meaning more significant confidence 
in this scale.
Second, this research estimated delays individually 
of the two scales. In instructions for Bayley-III, 
the cut scores are lower than the mean by 1 SD 
and 2 SD. In the instructions for Bayley screening, 
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the cut scores are lower than the mean by 2 and 
0.67 SD. In the present study, both the Bayley-
III and Bayley screening use lower than the mean 
by 1 SD criteria to determine delay. Although 
instructions for the Bayley screening did not set 
the score lower than the mean by 1 SD as a cut 
score, this study still uses it due to the following 
explanations. First, the 1-cut score equals the 
Bayley-III. Second, although 0.67 SD, in addition 
to 1 SD, was advised by the Bayley screening, 
0.67 cuts are not generally used in the literature, 
while 1SD is more commonly used (16). Based 
on the above explanation, this investigation used 
the 1 SD cut instead of 0.67. Since Bayley-III and 
screening cuts scores specific to Persian-speaking 
children are available (27-28), the researchers 
used the criteria for defining delays (Bayley-III) 
and risk of delays (Bayley screening) in Persian-
speaking children.
Third, this study measured the validity of the 
domains evaluated by the Bayley screening and 
Bayley-III on five scales: Cognitive, language 
(receptive and expressive), and motor (fine and 
gross) development. The cuts of 1.0 SD below the 
mean of two instruments for a measure of validity 
(sensitivity and specificity) were estimated 
using the Bayley-III as the criterion measure 
or gold standard. Sensitivity was estimated as 
the proportion of children with scores below 
the cuts on the Bayley screening raw score that 
also scored below the cuts on the Bayley-III raw 
score. Specificity was computed as the proportion 
of children with scores at or above the Bayley 
screening cuts who also had Bayley-III scores 
above the cuts. In the literature, no agreed-upon 
cuts are available for the rate of sensitivity and 
specificity that can be seen as acceptable to 
define the accuracy of detecting developmental 
delays. Evidently, few studies have set cut 

scores to determine the validity of psychometric 
tests. However, Steenis used 70% as the cut 
scores of sensitivity and specificity to estimate 
the validity of developmental screening scales 
(29-30). Following their methods, this study 
also arranged 70% as the cut score for deciding 
validity, meaning Bayley screening can be seen 
as a suitable screening instrument if the values for 
sensitivity and specificity are 70% or more. 
In addition, this study computed the Pearson and 
Cohen’s kappa correlation for the relationship 
between Bayley-III and Bayley screening tests. 
Regarding the effect size of the strength of the 
correlations, this research used the available 
guidelines: If the absolute value of correlations 
were between 0.1 - 0.3, 0.3 - 0.5, and above 0.5, 
then small/low, medium/moderate, and large/
strong correlations exist retrospectively. 
All statistical analysis was performed using Stata 
14.1 statistical software. P-values below 0.05 
were considered significant.
This study was approved by the Ethics 
Committee of the University of Social Welfare 
and Rehabilitation Sciences. Participants were 
assured that their personal information would 
remain confidential, and informed consent  was 
obtained from all participants’ parents or legal 
guardians.

Results
Table 1 summarizes the characteristics of the 
participants. As shown in Table 1, slightly over 
half (51.8%) were male. Mother’s educational 
attainment was 47% moderate (13–16 years), 
38% low (<12 years), and 15% high (17+ years). 
The mean scores (SD) of the developmental 
outcomes of our sample are shown in Table 2. 
Table 3 presents the internal consistency of the 
scales in Bayley screening (all four age groups) 
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and Bayley-III (all age groups). As shown in all 
scales, Cronbach’s alfa coefficient is higher than 
0.96, indicating great internal consistency in the 
two instruments.
Table 4 presents the comparison risk of delay 

between the Bayley screening and Bayley-III 
under 1 SD and 2 SD cut scores.
The psychometric properties of the Bayley 
screening, including sensitivity and specificity, are 
presented in Table 5. Moreover, the study revealed 

Table 1. Characteristics of children in the study sample (n=403)

 

 

 
 

1. Toddler’s age (4 age group) N (%) 

1-6 months (A) 125(31%) 

7-12 months (B) 78(19.4%) 

13-24 months (C) 111(27.5%) 

25-42 months (D) 89(22.1%) 

2. Boys, % 208(51.6) 

3. mother Educational level 1 

Low 153(38%) 

Moderate 189 (47%) 

High 61(15%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2. The summary statistics of Bayley screening and Bayley-III raw scores in four age groups (n=403)

1 Low educational level‟ refers to special education, primary school, or pre-vocational secondary education (<
12 years); medium educational level‟ refers to senior general secondary education, pre-university education, or
secondary vocational education (13–16 years); high educational level refers to “higher professional education or
university (17+ years)

 

 

 

Toddler’s age Cognitive Receptive Language Expressive Language Fine Motor Gross Motor 

 Mean SD Mean SD Mean SD Mean SD Mean SD 

Bayley Screening raw scores in 4 age group 

1-6 months (A) 5.59 2.72 4.92 2.42 4.09 2.15 5.64 2.56 6.35 3.07 

7-12 months (B) 12.80 2.34 9.76 2.16 8.81 2.71 10.44 2.20 13.13 2.84 

13-24 months (C) 20.51 3.15 16.49 3.19 15.46 3.24 16.94 2.95 19.27 2.56 

25-42 months (D) 28.78 3.06 22.70 1.55 21.95 2.45 23.73 3.00 25.36 2.42 

Bayley-III raw scores in 4 age group 

1-6 months (A) 15.33 8.078 6.72 2.626 4.96 2.281 11.63 7.674 14.95 7.595 

7-12 months (B) 34.23 4.972 12.35 2.411 10.70 3.407 24.78 3.250 34.87 6.670 

13-24 months (C) 52.35 7.435 21.63 5.060 22.20 6.235 34.51 4.132 51.69 5.393 

25-42 months (D) 69.74 10.671 35.86 6.426 37.73 8.200 45.47 9.283 61.66 4.941 
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Table 3. Internal consistency of the Bayley Screening and Bayley-III (n=403)

 

 

 

scales Cognitive Receptive Language Expressive Language Fine Motor Gross Motor 

Bayley-III 0.98 0.97 0.98 0.97 0.98 

Bayley Screening 0.97 0.96 0.96 0.96 0.96 

Bayley Screening (4 age group) 

1-6 months 0.81 0.79 0.77 0.81 0.83 

7-12 months 0.71 0.71 0.79 0.73 0.85 

13-24 months 0.81 0.84 0.85 0.81 0.77 

25-42 months 0.80 0.65 0.83 0.82 0.76 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4. Risk of delay between the Bayley Screening and Bayley-III in Persian language children (n=403)

 

 

 

Cutoff Cognitive Receptive Language Expressive Language Fine Motor Gross Motor 

< 2SD (%) 

Bayley-III 3.1 3.4 3.3 2.9 3.4 

Bayley Screening 1.2 1.2 1.5 1.0 2.5 

< 1SD (%) 

Bayley-III 14.0 14.8 15.1 13.9 13.3 

Bayley Screening 14.1 15.9 12.9 15.1 13.6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5. Pass/fail agreement between the Bayley Screening and Bayley-III (n=403)
 

 

Age Scale Sensitivity Specificity Cohen’s kappa coefficient 

 

1-42 months (n=403) 

 

cognitive 70.7 95.4 0.665 

Receptive Language 81.4 95.3 0.741 

Expressive Language 67.7 97.1 0.694 

Fine Motor 60.7 92.2 0.510 

Gross Motor 68.1 98.2 0.730 

Subgroups 

 

 

1-6 months (n= 125) 

 

cognitive 60.9 100 0.717 

Receptive Language 75.0 99.0 0.804 

Expressive Language 66.7 100 0.769 

Fine Motor 100 91.8 0.729 

Gross Motor 81.5 99.0 0.850 

 

 

7- 12 months (n=78) 

 

cognitive 91.7 97.0 0.857 

Receptive Language 88.9 97.1 0.820 

Expressive Language 71.4 95.3 0.687 

Fine Motor 76.9 93.8 0.687 

Gross Motor 46.7 100 0.586 

 

 

13-24 months (n=111) 

 

cognitive 75.0 95.8 0.708 

Receptive Language 81.2 94.7 0.722 

Expressive Language 69.2 93.9 0.592 

Fine Motor 30.4 98.9 0.386 

Gross Motor 66.7 99.0 0.739 

 

25-42 months (n=89) 

 

cognitive 57.1 87.8 0.308 

Receptive Language 90.0 89.9 0.612 

Expressive Language 64.3 98.7 0.712 

Fine Motor 40.0 94.5 0.126 

Gross Motor 66.7 94.6 0.629 
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that only three sensitivities fell below the 70% cut 
scores. These include expressive communication, 
as well as fine and gross motor skills, with scores 
of 67.7, 60.7, and 58.1, respectively. This study 
also obtained several findings regarding specific 
trends. Notably, Cohen’s kappa coefficient was 
found to be significant across all age groups and 
scales. In age groups 13-24 and 25-42 months, 
Cohen’s kappa coefficient on the cognitive and 
fine motor is moderate, and in the fine motor 
group, 25-42 months is low. Second, the receptive 
communication scale has a higher sensitivity than 
the other, and the gross motor scale has a higher 
specificity than the other, regardless of the cut 

score. 
Next, this study examined  the Pearson correlation 
between the Bayley screening and Bayley-III 
scores (Table 6). The correlations are significant 
for all domains, although the coefficients are over 
0.884 for all scales.

Discussion
This study aimed to investigate whether the Bayley 
screening is an accurate screening measure for 
1-42-month-old Persian-speaking children — by 
comparing results from the Bayley screening with 
child performance on the Bayley-III, a multi-
dimensional test considered the “gold standard” 

Continued Table 5. 

 

 

Age Scale Sensitivity Specificity Cohen’s kappa coefficient 

 

1-42 months (n=403) 

 

cognitive 70.7 95.4 0.665 

Receptive Language 81.4 95.3 0.741 

Expressive Language 67.7 97.1 0.694 

Fine Motor 60.7 92.2 0.510 

Gross Motor 68.1 98.2 0.730 

Subgroups 

 

 

1-6 months (n= 125) 

 

cognitive 60.9 100 0.717 

Receptive Language 75.0 99.0 0.804 

Expressive Language 66.7 100 0.769 

Fine Motor 100 91.8 0.729 

Gross Motor 81.5 99.0 0.850 

 

 

7- 12 months (n=78) 

 

cognitive 91.7 97.0 0.857 

Receptive Language 88.9 97.1 0.820 

Expressive Language 71.4 95.3 0.687 

Fine Motor 76.9 93.8 0.687 

Gross Motor 46.7 100 0.586 

 

 

13-24 months (n=111) 

 

cognitive 75.0 95.8 0.708 

Receptive Language 81.2 94.7 0.722 

Expressive Language 69.2 93.9 0.592 

Fine Motor 30.4 98.9 0.386 

Gross Motor 66.7 99.0 0.739 

 

25-42 months (n=89) 

 

cognitive 57.1 87.8 0.308 

Receptive Language 90.0 89.9 0.612 

Expressive Language 64.3 98.7 0.712 

Fine Motor 40.0 94.5 0.126 

Gross Motor 66.7 94.6 0.629 

 
 



59Iran J Child Neurol. Spring 2025 Vol. 19 No. 2

Concurrent Validity of the Bayley Screening and the Bayley-III in Persian-Speaking Children

for early childhood development. To fulfill this 
goal, we collected unique data on 403 children in 
Tehran city. Then, this study estimated the levels 
of development among the sample children using 
both Bayley screening and Bayley-III.
This study found that Bayley screening 
significantly correlates with Bayley-III in all 
scales in Persian-speaking children. In addition, 
the present study found that the sensitivity and 
specificity of the scales are above 70%, but 
only on expressive communication and motor 
scales, and the sensitivities are below 70% of 
the cut scores. In all age groups, Cohen’s kappa 
coefficient is strong/large. In age groups 13-24 
and 25-42 months, Cohen’s kappa coefficient on 
the cognitive and fine motor is moderate, and in 
the fine motor group, 25-42 months was weak/
low. The receptive communication scale has a 
higher sensitivity than the others, and the gross 
motor scale has a higher specificity.  
Moreover, Sheldrick investigated the comparative 
accuracy of the ASQ-3, Parents’ Evaluation of 
Developmental Status (PEDS), and Survey of Well-
being of Young Children (SWYC): Milestones, 
on 1495 families of children aged nine months 

to 5.5 years. Among children under 42 months, 
the specificity of the ASQ-3 (89.4%) and SWYC 
Milestones (89.0%) was higher than that of the 
PEDS (79.6%), but differences in sensitivity were 
not statistically significant. Among 43-66 months 
children, the specificity of the ASQ-3 (92.1%) 
was higher than that of the SWYC Milestones 
(70.7%) and the PEDS (73.7%), but sensitivity 
to mild delays of the SWYC Milestones (54.8%) 
and of the PEDS (61.8%) was higher than that of 
the ASQ-3 (23.5%). Sensitivity exceeded 70% 
concerning severe (<70) delays, with 73.7% for 
the SWYC Milestones among younger children, 
78.9% for the PEDS among younger children, 
and 77.8% for the PEDS among older children. 
The researchers found three frequently utilized 
screening questionnaires present good specificity 
but modest sensitivity for detecting developmental 
delays among children aged 9 months to 5 years 
(31). 
In the current study, the sensitivity and specificity 
have no specific trends with children’s age, 
and the best sensitivity concurrence on the two 
instruments was in the 1-12 months old range. 
These results show that the Bayley screening 

Table 6. Pearson Correlations between Bayley Screening and Bayley-III by scales (N=403)

 

 

 

Bayley Screening 
Bayley-III 

Cognitive Receptive Language Expressive Language Fine Motor Gross Motor 

Cognitive 0.992** 0.950** 0.937** 0.939** 0.936** 

Receptive Language 0.966** 0.965** 0.967** 0.893** 0.899** 

Expressive Language 0.960** 0.961** 0.971** 0.882** 0.884** 

Fine Motor 0.960** 0.954** 0.945** 0.946** 0.934** 

Gross Motor 0.955** 0.954** 0.937** 0.953** 0.982** 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

 

* p<0.01, 			 
**R UPU <0/001
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may be more accurate when used to test younger-
aged children, though there is still a statistically 
significant correlation between the two tests in 
the older age. These results vary from studies 
that show that the sensitivity of screening tests 
increases with age (29, 32-34). The differences 
between our findings may be due to discrepancies 
between children’s ages, sampling areas, or the 
criteria used to characterize delay. On the other 
hand, the obtained results are similar to those of 
Yue, who investigated the concurrent validity 
of the MacArthur communicative development 
inventory, the ASQ, and the Bayley-III and found 
that sensitivity is higher in younger (8-16 months 
old) than older (17-24 months) children (35).
This study’s sensitivity values ranged from 30.4% 
to 100% on Bayley screening. Most subscales by 
age sensitivity values (17 out of 25) were above 
70%. Furthermore, Cohen’s kappa coefficient 
(22 out of 25) had a strong/large correlation, 
meaning that most children recognized as at risk 
for developmental delay according to the Bayley 
screening were identified as such by the Bayley-
III (indicating high sensitivity). 
Specificity ranged narrower, from 87.8% to 100%. 
Although all of the specificity values were greater 
than 70%, this indicates that all children who were 
not recognized as at risk for developmental delay 
by the Bayley screening did not show a delay on 
the Bayley-III (indicating high specificity). 
Such ours, the classification accuracy of the 
Bayley screening with the Bayley-III on 1700 U.S. 
1-42 months residents showed that, for children 
with Bayley-III scaled scores of 1-4 (very low), 
classification accuracy was moderate and ranged 
from 41.82% on fine motor subtest to 65.91% 
on receptive communication subtest and none of 
these children were misidentified as proficient. 
For children with Bayley-III scaled scores of 5-7, 

classification accuracy was even more accurate 
and ranged from 63.87% on the cognitive subtest 
to 77.78% on the receptive communication 
subtest. The percentage of children mistakenly 
identified as at risk was minimal, ranging from 
0.82% to 5.21%. For those with Bayley-III scaled 
scores between 8 and 19, classification accuracy 
was notably high, ranging from 83.84% for the 
cognitive subtest to 92.11% for the receptive 
communication subtest. None of these children 
were incorrectly labeled as at risk (16). 
This study shows that the Bayley screening test is 
capable of assessing the development of Persian-
speaking children with great consistency or 
accuracy compared to the Bayley-III, with lower 
administration and cost-effectiveness. The Bayley 
screening is one of the best multi-dimensional 
screenings that can be used in high-risk children’s 
surveys. 
The strengths of the present study are its broad 
age sample (from birth to 42 months) and the fact 
that, for the first time, the validity of the Bayley 
screening experimented against the Bayley-III in 
Persian-speaking children. The second strength is 
that the Bayley-III and screening tests used in this 
study have been validated and normalized for a 
healthy reference population in Iran. 
One limitation of this study was that it did not 
operate longitudinal follow-up data to experiment 
with the correlation between Bayley screening 
Test and Bayley-III.

In Conclusion
This study’s findings suggest a strong and 
significant association between Bayley screening 
and Bayley-III in Persian language children. 
Specifically, Bayley screening performed well 
in assessing the development of children under 
12 months old. This study also found that the 
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sensitivity range (60.7-81.4) and specificity 
(92.2 - 98.2) were narrowly distributed. Thus, 
the Bayley screening properly assessed the 
children aged 1–42 months old who do not have 
a developmental delay according to the Bayley-
III  (high specificity), and it was able to accurately 
know many of those children who did have 
developmental delays according to the Bayley-
III  (high sensitivity).  In recent years, the ASQs 
2 and 3 have been used in healthcare centers in 
Iran for developmental screening. The ASQ is 
a parent report questionnaire; thus, it needs too 
little time and money and is suitable for mass 
developmental screening for the health system. 
The Bayley screener has good psychometric 
characteristics and is proposed for follow-up of 
high-risk infants.
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