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Abstract
Objective
We aimed to assess the distribution of the Bayley screening test by age,

and compare developmental risk category distributions between Persian
language children and reference norms.

Materials & Methods

Arepresentative sample of 417 children, 1 to 42-months-old, by consecutive
sampling from health -care centers were enrolled, during 2014 to 2015 in
Tehran, Iran. The cognitive, language and motor development of children
were evaluated using Bayley screening test. For determining cut-off point
for the subtest scores, two cut-offs were determined for each age group,
that classified children to the at risk, emerging, and competent categories.
We estimated the agreement of the risk categories between the two samples
using weighted kappa statistics.

Results

About 70%-80% of all tests operated to the participating children were
classified as normal by both norms. Weighted kappa coefficients for the five
subtests ranged from 0.56 to 0.89 suggesting moderate agreement between
two classification norms. Expressive and receptive communication had
the lowest kappa scores (0.56 and 0.59, respectively), and classification of
gross motor revealed the highest level of agreement (0.89).

Conclusion

Developmental disabilities are common disorders that impose important
functional limitations on the affected children. Identifying infants at risk
for developmental disorders by screening is a main step to minimize
complications. Dependence on reference-based norms for the Bayley
screening test in Persian language children results in misclassification of
risk category.
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More than 200 million children aged below 5 yr
are not reaching their full potential for growth, and
development due to biological and environmental
risk factors (1). In the United States, 13% of
3-17 yr old children have a developmental
disability and about 1.6% of children have global
developmental delay (2). Health conditions such as
low birth weight (LBW), preterm birth, perinatal
infection, and birth defects increase the risk for
developmental problems (3). In our background,
asphyxia, LBW, preterm birth, and high-risk
pregnancy have been shown to exert adverse
effects on neurodevelopmental aspects (4-6).

In less developed countries, accessibility of
adequate screening for developmental disorders
is limited where costs on health are meaningfully
lower than those in developed countries.
Developmental disorders have a more damaging
effect on health consequences in developing
countries. Therefore determining at-risk infant for
developmental abnormalities by screening tests is
the main concern in less developed countries (7).
The American Academy of Pediatrics recommends
that pediatricians screen all infants and children
for developmental problems during routine
office visits (8). Developmental screening and
early intervention maximizes a child’s ongoing
functional abilities and helps to earn critical
functional skills. However, without appropriate
screening scale and relying on a clinician’s
experience can be misleading in detection between
normal and abnormal development (8, 9).
Although it is necessary to evaluate appropriate
growth and development in all children, there
are only limited national data in the developing
countries, because there are no locally developed
psychometric tools, for detection of developmental

delays and most extant findings were collected
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using tests created in developed countries. The
usual method for test standardization is cross-
sectional on healthy children of intended country.
An important question is whether assessment
tools that standardized in developed countries are
applicable in less developed countries.

In a study on 6150 infants, aged 1-18 months in
Iran, the percentage of developmental delay varied
depending on the considered cut-off point were
reported, whereas, in referenced cut-off, 3.7% of
study population had motor delay, and based on
the Iranian cut-off points; it increased to 6.5% (10).
The Bayley screening test has been applied as
a standard tool in developmental evaluation of
infant in general pediatric populations, and it
is particularly valuable in screening high-risk
infants for developmental delay (11-13). This test
briefly assesses cognitive, language, and motor
developmental aspect of 1- 42 months old children.
The period of test administration is short and a
wide range of health practitioners with limited
training can operate it.

There are apprehensions about the use of a
developmental assessment tool in other countries
that the test was produced (14, 15). The following
approaches are recommended for cross-cultural
bias of using developmental assessment tools in a
country, which developed in other countries. Firstly
a new test formation can be done and normed for
that population (16). Although, the new test is a
culturally adapted scale, the construction of a test
requires sufficient resources and can only be used
in the population under study, thus limiting the
comparison of the findings with other tests and
between cultures.

An alternative way to the development of a new
scale is the adaptation of existing tests for use in

new country. Many guidelines have been published
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for this process (17,18). Although an adapted scale
improves cultural suitability, it is also resource-
intensive especially on language and cognition
tests and does not permit comparability across
countries.

The revision of existing assessment scales can
reduce bias in test items of specific structures;
there is a risk of deviation unless these adaptations
are accompanied by local norms, because children
in an environment can, on average, be better than
other children owing to cultural differences in the
education of children and access to elementary
education (14, 15).

In this

neurodevelopmental progress in Persian language

study, in order to evaluate the
children, we adapted and developed new norms to
the Bayley screening test, and the distribution of
developmental risk categories was compared with

the norms of Tehran and the United States.

Materials & Methods

A representative sample of 417, 1 to 42-months-
old, healthy children by consecutive sampling from
health -care centers recruited, in five geographical
areas of Tehran city, Iran (north, south, west, east
and center), during 2014 to 2015.

A healthy child was defined as any child born
without congenital anomalies and medical
complications and was not diagnosed with or
receiving medication (including rehabilitation)
The exclusion

for developmental disorders.

criteria ~ were  attention-deficit/hyperactivity
disorder, chromosomal and genetic abnormalities,
congenital infections, intellectual disability, inborn
errors of metabolism, intraventricular hemorrhage,
attachment disorder, sensory impairment, and Low
Birth Weight.

The test was operated, by psychometrics, or child
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occupational therapists trained in the testing by the
study investigators. The Bayley screening assesses
skills of 1-42 months of age in cognitive, receptive
and expressive communication, fine and gross
motor domains. The main goal of this screening test
is quick to determine whether a child progresses
to normal expectations, and whether or not a more
comprehensive assessment is needed. This test has
been derived from the Bayley diagnostic test (11).
This test consists of five sub-tests (each subtest
contain 24 to 33 items). The total infant score after
comparing with the norms is to classify the child’s
risk category of being competent, emerging, or at

risk for developmental delay (11).

Two cuts points were determined for each age
group, separating scores into the three bands that
determine the at risk, emerging, and competent
categories. Cut scores were based on age and
represent approximately the 2" and 25™ percentiles.
The 2™ and 25" percentile are the correspondings
of 2 and 0.67 standard deviations below the mean,
respectively.

The Bayley normative data were determined
for 1700 American children with gestational
age of 36-42 wk. Children with developmental
disorder such as Down syndrome, cerebral palsy,
pervasive developmental disorder, prematurity,
language impairment or at risk of developmental
delay constituted 10% of the sample (11). We
used Persian version of Bayley screening test that
psychometric properties (validity and reliability)
was determined already (12, 13).

To determine the differences in scores by age, we
compared the mean raw scores from the US and
Tehran norms. Consistent to data available for the
US norms (11), differences of scores in the Tehran

and the US normative sample were compared for
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four age groups (2-4, 9-13, 19-26, and 33-42
months). We also categorized developmental class
for each child according to both the US and Tehran
norms. We estimated the agreement between the
risk categories in two samples using weighted
kappa statistics.

Parents of all participants gave written informed
consent. The Ethics Committee of the University
of Social Welfare and Rehabilitation Sciences
approved the research method. All parents were
promotion

given age-specific developmental

guidance, independent of the child’s ability.

Results

The sample included 417 children divided into 9
standard age groups. The sample was distributed
evenly between male (n =216, 51.8%) and female
children (n=201, 48.2%). Table 1 presents,
number of children included in each age group,
and mean raw scores of test by age. The results
of the Tehran mean raw scores in comparison to
the normative sample represent by Table 2. When
review age groups, the significantly higher Tehran
means scores in the fine and gross motor domains

before 4 months; and at 19-26 months on receptive

communication, domain determined.

Table 1. Mean Scores of Bayley Screening Test by age

e Mean Scores

AN (months) UL cognitive Receptive Expressive

Communication Communication Motor Motor
1 1-3 51 3.47 2.82 2.57 3.27 341
2 4-6 74 6.94 6.32 5.08 7.19 8.31
3 7-9 45 11.60 8.93 7.70 9.38 11.67
4 10-12 35 14.64 10.76 10.27 11.81 15.09
5 13-18 73 18.89 14.80 13.94 15.55 18.36
6 19-24 37 23.08 19.31 18.11 19.06 21.03
7 25-30 43 27.10 21.69 21.00 21.62 23.72
8 31-36 25 28.96 23.00 22.55 24.39 25.35
9 37-42 34 30.70 23.58 22.88 26.03 2591

Table 2. Comparison of mean raw score using the United State and Tehran norms
Bayley Screening subtests (raw score)

Cognitive Receptive Expressive . Gross Motor
Age Sample - - Fine Motor
Communication Communication
(month) (Number)
t Value t Value t Value t Value t Value
04 Tehran (77) | 5.16 | 0.193 | 4.70 1.320 4.15 | 2.019" | 547 | 2554 | 6.19 | 2.630™
US” (50) 5.10 5.10 4.70 4.70 5.30
913 Tehran (69) | 14.61 | 1.047 | 10.83 | 0.595 10.19 1.855 | 12.05 | 0.601 | 14.68 0.63
US (51) 15.10 10.60 11.10 11.80 14.40
19-26 Tehran (55) | 24.10 | 1.930 | 19.98 | 2.888™ | 19.04 | 0.983 | 19.83 | 1.043 | 21.56 | 1.168
US (52) 23.00 18.50 18.50 19.30 21.00
3342 Tehran (34) | 30.44 | 1.767 | 23.50 | 1.256 | 22.69 1.647 | 25.66 | 0.373 | 26.72 | 0.815
US (50) 31.30 23.20 23.40 25.50 26.40
“United State
*P-value<0.05
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The comparison of risk categories based on
Tehran and US cut-off points represents by
Table 3. Approximately 70%-80% of all tests
results in classified children as normal by both
norms. Weighted kappa coefficients for the five
subtests ranged from 0.56 to 0.89 suggesting

moderate to good agreement between the

classification using the Tehran and US norms.

Expressive and receptive communication
subtests had the lowest kappa scores (0.56
and 0.59, respectively), and classification of
gross motor demonstrated the highest level of

agreement (0.89).

Table 3. Comparison of distributions of risk categories according to cut-off points of Tehran and United

States
Bayley screening test
Bayley Screening subtests At Risk (n];l;ce:tg;glznegompe tent Weighted Kappa
N (%) N (%) N (%) (95% CT*%)
B Tehran | 10(2.5) | 102(25.8) | 284(71.7) 0.64"
Cognitive (n=396) Us® | 5(1.3) | 9704.5) | 294(74.2) (0.74,0.54)
Expressive communication | Tehran | 10(2.5) | 89(22.5) | 296(75.0) 0.59™
(n=395) US" | 7(1.8) | 68(17.2) | 320(81.0) (0.69,0.49)
Receptive communication | Tehran | 7(1.8) 76(19.4) | 309(78.8) 0.56™
(1=392) US" | 6(1.5) | 103(26.3) | 283(72.2) (0.66,0.46)
. Tehran | 6(1.5) | 97(24.6) | 291(73.9) 0.67"
US" | 3(0.8) | 8521.6) | 306(77.6) (0.77,0.57)
Tehran | 4(1.0) | 84(21.3) | 307(77.7) 0.89"
Gross motor (n=395) US' | 2005 | 74(18.7) | 319(80.8) (0.99,0.79)

* United State
“Confidence Interval
“"P-value<0.01

Discussion
Although evaluation of the risk factors on
developmental aspect of children in developing

very
developmental assessment scales have originated

countries  is important, majority of
from developed countries and have not been
adopted in developing countries.

Our data show that the Bayley norms of children
in Tehran are not equal to the reference norms, and
using of the US standardized norms may result in
misclassification of the functional developmental
ability of our children. The relation between two

norms was not the same, also was different on age
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groups and subscales.

These findings are predictable, because neurological
development, especially cognitive domain related
to factors such as; access to education, urbanization
and economic situation (19-23).

Early childhood

compared to developed countries are characterized

in the Asian background,
by different childcare actions for infants and
children and different environmental capacity
to health promotion and educational materials
such as games, books, toys, and multimedia.
Environmental and cultural background is likely to

lead to differences in neurodevelopmental growth,
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especially in terms of language and cognition.

The risk classification of children in Tehran by the
Bayley screening test was not discriminative by
reference norms scores. We determine that the test
efficiency differs between Tehran and reference
sample, which our children having higher scores
in the first 6 months of life and US children having
higher scores after one-year-old. However, even
when the normative means are similar, such as
in the cognitive subtest, the differences in scores
resulted in another neurodevelopmental risk
category (weighted kappa = 0.64), signifying that
different norms may be desired for all age groups.
Relating the neurodevelopmental risk category
of the Tehran with the US cut-off points in our
sample, we found meaningfully higher rates of at-
risk infants in Tehran cut-off points compared to
reference cut-offs. This may be related to the use
of less strict inclusion criteria for healthy children
in our sample, difference in cut-off points, or
higher at-risk percentage in our sample compared
to those in the US. On the other hand, the findings
in recent studies in Western countries reveal the
underestimation of developmental delay by the
Bayley test (III edition) (24-32).

In the current study, the language scale (receptive
and expressive communication) had the least
correlation coefficient between two samples.
Grammar and cultural adaptation and local norms
are needed for using developmental assessments
in countries with different language and child
education practices.

This is a first step in assessing the usefulness of the
Bayley screening test in Persian language children.
A major strength of this study was that we had to
work the same statistical method used to create the
US norms for this test.

A limitation of our study was that our sample
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size (417 children in all age groups) may seem
small compared to the 1700 US sample. Future
studies must include a large sample of children
demonstrative of the Persian language population to
create local normative data, and additional studies
are needed to assess efficiency of the Bayley scale

properties among at-risk infants.

In conclusion, depending on the reference norms
for the Bayley screening test in Persian language
children results in misclassification of risk
category of developmental delay. Thus, use of the
Persian cut-off point is recommended for the exact

identification of developmental risk category.

Acknowledgement
The authors thank the

coordinators, staff, and families, who made this

specialists,  study
research possible. We express full acknowledgment
and appreciation for the financial support of the
University of Social Welfare and Rehabilitation
Sciences. The authors declare that there is no
conflict of interest. (USWR.REC.1392.41)

Author’s Contribution

Soleimani F, Azari N, Kraskian A, had substantial
contributions to the conception and design of
the work; they had substantial contributions to
acquisition, analysis, interpretation of data and
drafting the work and revising it critically for
important intellectual content; they had also
contributed for final approval of the version to be
published; and they have agreed to be accountable
for all aspects of the work in ensuring that questions
related to the accuracy or integrity of any part of the
work are appropriately investigated and resolved.
Vameghi R, Sajedi F, Shahshahani S, Karimi H,
Shahrokhi A, Teymouri R, Gharib M, Mehdipour

Iran J Child Neurol. Spring 2018 Vol. 12 No.2



Are the Norms of Bayley Screening Test Appropriate for Persian Language Children?

N had substantial contributions to the conception
and design of the work; they had contributed to
final approval of the version to be published; and
they have agreed to be accountable for all aspects
of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are

appropriately investigated and resolved.

Conflict of interest
The authors declare that there is no conflict of
interest.

References

1. Grantham-McGregor S, Cheung YB,
Cueto S, Glewwe P, Richter L, Strupp B.
Developmental potential in the first 5 years for
children in developing countries. Lancet 2007;
369(9555):60e70.

2. Boulet, SL, Boyle CA, Schieve LA. Health
care use and health and functional impact of
developmental disabilities among US children,
1997-2005. Arch Pediatr Adolesc Med 2009;
163:19-26.

3. Jelliffe-Pawlowski LL, Shaw GM, Nelson V,
Harris JA. Risk of mental retardation among
children born with birth defects. Arch Pediatr
Adolesc Med 2003:157; 545-550.

4. Soleimani F, Vameghi R, Hemmati S, Salman
Roghani R. Perinatal and neonatal risk factors
for neuro-developmental outcome in infants in
Karaj. Arch Iran Med 2009; 12 (2):135-139.

5. Soleimani F, Vameghi R, Biglarian A. Antenatal
and Intrapartum Risk Factors for Cerebral
Palsy in Term and Near-term Newborns. Arch
Iran Med 2013; 16(4): 213 — 216.

6. Amir Ali Akbari S, Montazeri S, Torabi
F, Amiri S, Soleimani F, Alavi Majid H:
Correlation between anthropometric indices at
birth and developmental delay in children aged
4-60 months in Isfahan, Iran. Int ] Gen Med
2012; 5,683-87.

7. Soleimani F, Shervin Badv R, Momayezi A,

Iran J Child Neurol. Spring 2018 Vol. 12 No.2

10.

I1.

12.

13.

14.

15.

Biglarian A, Marzban A: General movements
as a predictive tool of the neurological outcome
in term born infants with hypoxic ischemic
encephalopathy. Early hum dev 2015; 91
(8):479-482.

American Academy of Pediatrics, Council
on Children with Disabilities. Identifying
infants and young children with developmental
disorders in the medical home: An algorithm
for developmental surveillance and screening.
Pediatrics 2006; 118: 405-420.

Glascoe FP. Screening for developmental and
behavioral problems. Ment Retard Dev Disabil
Res Rev 2005; 11: 173-179.

Soleimani F, Vameghi R, Biglarian A, Rahgozar
M. Prevalence of Motor Developmental
Disorders in Children in Alborz Province, Iran
in 2010. Iran Red Crescent Med J 2014; 16(12).
el6711.

Bayley N. Bayley scales of infant and toddler
development: Bayley- III. 2006. San Antonio,
TX: Harcourt Assessment.

Soleimani F, Azari N, Vameghi R, Sajedi
F, Shahshahani S, Karimi H, Kraskian A,
Shahrokhi A, Teymouri R, Gharib M. Is
the Bayley Scales of Infant and Toddler
Developmental Screening Test, valid and
reliable for Persian speaking children? Iran J
Pediatr 2016; 26(5):e5540:83-90.

Azari N, Soleimani F, Vameghi R, Sajedi
F, Shahshahani S, Karimi H, Kraskian A,
Shahrokhi A, Teymouri R, Gharib M. A
Psychometric Study of the Bayley Scales of
Infant and Toddler Development in Persian
Language Children. Iran J Child Neurol; 2017;
17(1):50-56.

Van de Vijver F, Hambleton RK. Translating
tests: some practical guidelines. Eur Psychol
1996;1(2):89-99.

Poortinga YH. Cultural bias in assessment:
historical and thematic issues. Eur J Psychol
Assess 1995;11(3):140¢e6.

97



Are the Norms of Bayley Screening Test Appropriate for Persian Language Children?

16.

17.

18.

19.

20.

21

22.

23.

24.

98

Abubakar A, Van De Vijver FJ, Mithwani S,
Obiero E, Lewa N, Kenga S, et al. Assessing
developmental outcomes in children from
Kilifi, Kenya, following prophylaxis for
seizures in cerebral malaria. J Health Psychol
2007; 12(3):417¢30.

Fernald LCH, Kariger P, Engle P, Raikes A.
Examining early child development in low-
income countries: a toolkit for the assessment
of children in the first five years of life.
Washington, DC: The World Bank; 2009.
Hambelton RK. Issues, designs, and technical
guidelines for adapting tests into multiple
languages and cultures. In: Hambleton RK,
Merenda PF, Speilberger CD, editors. Adapting
educational and psychological tests for cross-
cultural assessment. New Jersey: Lawrence
Erlbaum Associates Inc; 2005. pp. 3e37.

Ceci SJ. How much does schooling influence
general intelligence and its cognitive
components? A reassessment of the evidence.
Dev Psychol 1991;27(5):703e22.

Ceci SJ, Williams WM. Schooling, intelligence,

and income. Am Psychol 1997; 52(10): 1051e8.

. Hansen KT, Heckman JJ, Mullen KJ. The

effect of schooling and ability on achievement
test scores. J Econ 2004; 121(1e2):3.

Alcock KJ, Holding PA, Mung’ala-Odera V,
Newton CRJC. Constructing tests of cognitive
abilities for schooled and unschooled children.
J Cross Cult Psychol 2008; 39(5):529¢e51.
Kaplan-Sanoff M, Parker S, Zuckerman B.
Poverty and early childhood development:
what do we know, and what should we do?
Infants Young Child 1991;4(1):68e76.

Acton BV, Biggs WSG, Creighton DE,
Penner KAH, Switzer HN, Thomas JHP, et al.
Overestimating neurodevelopment using the
Bayley-III after early complex cardiac surgery.
Pediatrics 2011; 128: €794—e800.

25.

26.

27.

28.

29.

30.

31.

32.

Anderson PJ, De Luca CR, Hutchinson E,
Roberts G, Doyle LW. Underestimation of
developmental delay by the new Bayley-III
scale. Arch Pediatr Adolesc Med 2010; 164
:352-356.

Esteban FJ, Padilla N, Sanz-Cortés M, Miras
JRd, Bargallo6 N, Villoslada P, et al. Fractal-
dimension analysis detects cerebral changes in
preterm infants with and without intrauterine
growth  restriction. Neurolmage 2010;
53:1225-1232.

Makrides M, Gibson RA, McPhee AJ, Yelland
L, Quinlivan J, Ryan P. Effect of DHA
supplementation during pregnancy on maternal
depression and neurodevelopment of young
children: A randomized controlled trial. JAMA
2010; 304:1675-1683.

Moore T, Johnson S, Haider S, Hennessy E,
Marlow N. Relationship between test scores
using the second and third editions of the
Bayley scales in extremely preterm children. J
Pediatr 2012;160 :553-558.

Reuner G, Fields AC, Wittke A, Lopprich M,
Pietz J. Comparison of the developmental
tests Bayley-III and Bayley-II in 7-month-old
infants born preterm. Eur J Pediatr 2013;172
:393-400.

Robertson C, Hendson L, Biggs W, Acton B.
Application of the flynn effect for the Bayley-
III scales. Arch Pediatr Adolesc Med 2010;164:
1072-73.

Spittle AJ, Anderson PJ, Lee KJ, Ferretti C,
Eeles A, Orton J, et al. Preventive care at home
for very preterm infants improves infant and
caregiver outcomes at 2 yr. Pediatrics 2010;126
:e171-78.

Vohr BR, Stephens BE, Higgins RD, Bann
CM, Hintz SR, Das A, et al. Are outcomes of
extremely preterm infants improving? Impact
of Bayley assessment on outcomes. J Pediatr
2012; 161: 222-8.

Iran J Child Neurol. Spring 2018 Vol. 12 No.2



