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Abstract

Infroduction. There is currently no universal comprehensive measurement tool for the assessment of
children development in the Russian Federation (RF). The Bayley-lll scales developed by American
researchers are widely used as such a tool. Numerous research groups recognize the need to
modify the original scales before using them in a new linguistic and socio-cultural environment.
Methods. The authors (a) translated the original Bayley-lll manual into Russian, (b) tested the tool by
assessing cognitive, language, and motor development of 163 Russian children aged 2-11 months,
and (c) made an indirect comparison of the mean scale scores of neuropsychological development
and those obtained from the original American sample of children using Student’s t-test.

Results. The modified version of the Bayley-ll manual has been successfully tested in the RF. The indi-
ces of language and motor development of the children examined in this study did not statistically
differ from the original American data (10 points). Higher scores were obtained for the cognitive
scale (10.7 versus 10; p = 0.003). However, this effect was not very pronounced (Cohen's d = 0.25).
Discussion. The indices of neuropsychological development of Russian children fully comply with
the original Bayley-lll norms, which opens up new possibilities for its use in the RF. Slightly higher
scores of the cognitive scale among Russian children do not generally affect the compliance with
the original tool, since the difference was not significant. The results of this study can be extrapo-
lated to full-term Caucasian children aged 2-11 months, whose parents have at least secondary
education and average level of earnings. The widespread use of Bayley-lll requires its further
adaptation in larger and more representative samples of children from different regions of the
RF with the additional assessment of social-emotional development as well as adaptive behavior.
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Highlights

» Examining the Bayley Scales of Infant and Toddler Development — Third Edition, the authors
carried out the analysis of the structure of its scales, the original standardization procedure, and
previous infernational experience of adaptation/psychometric studies of the tool.

» Testing the Russian version of Bayley-lll involved the assessment of the neuropsychological de
velopment of 163 children aged 2-11 months living in Yekaterinburg and the Sverdlovsk region.
» The authors performed an indirect comparison of the data obtained in this study and the
original Bayley-lll norms.

» Cognitive, language, and motor scales scores demonstrated a high level of compliance
with the Bayley-lll norms and can be extrapolated to the population of children in the Russian
Federation, taking intfo account the limitations.
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Introduction

Psychologists and the medical community have been long paying close attention to the initial
period of child development. This interest is explained by the importance of timely diagnosis for
developmental disorders in early childhood as well as by considerable genetic and phenotypic
variability that determines the neurodevelopment of children. Although certain predictors of atypi-
cal development may be detected in infancy, many of these disorders are diagnosed quite late,
in the second or third year of life. Besides, despite the presence of numerous methods assessing
child development, there is no ‘gold standard’ for the complex assessment of child development
in the Russian Federation (RF) (Kustova, Taranushenko, & Demyanova, 2018).

In view of the above considerations, the search for effective diagnostic tools capable of ac-
curate identification of developmental disorders during the first years of life and their testing
becomes highly important. Diagnosing developmental delay during this period, when the body's
compensatory mechanisms are at a high level, can considerably increase the efficiency of correc-
tive therapeutic interventions.

The Bayley Scales of Infant and Toddler Development — Third Edition, hereinafter
Bayley-IIl (Bayley, 2006), is the most studied diagnostic tool used all over the world. Bayley-Ill is
widely recognized as a ‘gold standard’ for assessing the general development of children aged
16 days to 3.5 years (Azari et al., 2017; Ranjitkar et al., 2018; Yue et al., 2019). This measurement tool
is based on well-known and generally accepted developmental theories (D. Bruner, L. S. Vygotsky,
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A. R. Luria, J. Piaget) and is consistent with the results of research in child development, including
studies in neuropsychology and in information processing (Aylward, 1988; Colombo & Cheatham,
2006; Colombo & Mitchell, 2009), functional socio-emotional theory (Greenspan, DeGangi, &
Wieder, 2001), and the theory of adaptive behavior (Weiss, Oakland, & Aylward, 2010).

A significant limitation for the widespread application of the Bayley-lll in the RF is the lack
of age-specific norms for the Russian population of children. Cross-cultural studies show the
need to adapt this assessment instrument, taking into account language differences and social
characteristics of the population (Azari et al., 2017; Hegde, Rao, Raguram, & Gangadhar, 2013;
Hoskens, Klingels, & Smits-Engelsman, 2018; Fuiko et al., 2019; Steenis, Verhoeven, Hessen, &
van Baar, 2015; Sun et al., 2019). Application of the Bayley-IIl without prior standardization can
lead to misinterpretation of results in the form of overestimation or, conversely, underestimation
of a child’s level of development.

Despite the fact that the Bayley-lll has been actively used in the world since 2006, its proper
adaptation has not yet been carried out in the RF. However, the Bayley-lll is actively used for
research and clinical purposes (no. BN40703). In view of this limitation, most Russian authors use
the Bayley-lll as an experimental tool rather than a diagnostic instrument, using its raw scores
for statistical analysis (Kiselev et al.,, 2016; Belousova & Shvets, 2019; Bakushkina, Kiselev, Lvova,
Suleimanova, & Tuktareva, 2018; Kiselev, Lvova, & Bakushkina, 2016). Several papers presented
the converted raw scores, which ranges were identified on the basis of the American normative
data (Zavadenko, Medvedev, & Degtyareva, 2018; Kosyakova & Bespalova, 2019; Shifman, 2016).

Thus, the importance of the Bayley-lll application and present limitations of its practical em-
ployment as a diagnostic tool dictate the need for the appropriate adaptation and psychometric
studying procedures in the Russian population of children. As the first stage of this procedure,
the authors of this study analyzed the structure of the Bayley-lll scales, examined the original
standardization procedure, and conducted a systematic analysis of the experience of its adapta-
tion and psychometric study in previous international studies. Prior to the application of the as-
sessment scales in the Russian sample, the authors translated the original Bayley-Ill manual and
evaluation forms into Russian. As a final stage, the authors carried out an experimental study of
the neuropsychological development of 163 children from 2 to 11 months using the modified
Bayley-lIl; the findings were compared with the original indices obtained from the sample of
American children.

The Bayley-lll design

The Bayley-llI utilizes an efficient administration design that relies on age-based starting points,
reverse principle, and discontinue criteria (Bayley, 2006).

The Bayley-IIl includes five scales. Each scale contains a certain number of items. Thus, the
Bayley-lll includes the following scales: (a) cognitive scale (91 items); (b) language scale (with
subscales of receptive language (49 items) and expressive language (48 items)); (c) motor
scale (with subscales of fine motor (66 items) and gross motor (72 items)); (d) social-emotional
scale (35 items); and (e) adaptive behavior scale (241 items). Cognitive, language, and motor scales
directly assess a child’s performance on items, which makes it possible to evaluate the level of
neuropsychological development (NPD). The social-emotional and adaptive behavior scales use
indirect assessment presented in the form of a questionnaire filled out by a specialist based on
caregivers' answers about the characteristics of their child’'s behavior in everyday life.
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If the child performs the items correctly, one point is scored. The points for each scale are
summed up. The so-called ‘raw’ scores are converted into (a) scaled scores that establish the
boundaries of normative development; (b) composite scores used to compare all the scales and
to identify individual characteristics of a child’s development; (c) percentiles that make it possible
to estimate the frequency of occurrence of the indices obtained by a child in the population
corresponding to the standardizing sample.

Standardization of the Bayley-lll in the USA

The recruitment of participants in the original standardization of the Bayley-Ill was carried
out in the United States of America (USA) between January and October 2004 based on 2000
US census data (Bayley, 2006). The sample was stratified by age, gender, ethnicity, geographic
region, parental or caregivers' education level. The sample consisted of 17 age groups with let-
ter designations from A to Q, including 1,700 children aged 16 days to 43 months and 15 days.
In each group, children were gender-equal. Most of the participants were Caucasian; their parents
had average or above average levels of education and earnings.

The goals and objectives of the subsequent application of the measurement tool, - namely, the
need to assess the compliance of a child’'s development with age norms, explained the fact that
the majority of participants were ‘typically developing’ children. This category included children
born at 37-42 weeks of gestation, without considerable neurological and somatic pathology,
who did not receive treatment for mental, physical or behavioral disorders, and did not have the
following diagnoses: attention deficit hyperactivity disorder (ADHD); chromosomal abnormalities;
diseases caused by prenatal exposure to toxic substances (including fetal alcohol syndrome);
congenital malformations of the central nervous system (CNS); genetic or congenital diseases;
mental retardation; intraventricular hemorrhage; pathologies of the respiratory system; severe
attachment disorders; severe sensory impairment; low birth weight; prematurity.

Children were excluded from the main research sample if they received assistance under the
Early Childhood Intervention program, had risk factors affecting the development of the central
nervous system, and if they were taking medications that could affect the tolerance of physical
and intellectual activity, received inpatient treatment, had hearing or vision impairments, and
their parents were not native English speakers.

Approximately 10 % of the sample consisted of children with clinical diagnoses, including
Down syndrome, cerebral palsy, autism, Asperger syndrome, Rett syndrome, cognitive epilep-
tiform disintegration, prematurity, fetal alcohol syndrome, specific speech disorders, asphyxia,
hypotrophy, etc. We enlarged our experimental sample by including children of this category in
order to increase its representativeness.

Psychometric and Adaptation studies of the Bayley-lil

Because of its high diagnostic value the Bayley-lIl is widely used throughout the world. Table 1
presents previous studies attempted to adapt or psychometrically test the Bayley-IIl in other
countries.
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Table 1

The Bayley-lil adaptation/psychometric publications

Authors, country,

year

Hua et al.,
China, 2019

Ranijitkar et al.,
Nepal, 2018

Sample characteristics

N = 1444; age groups are formed
according to the Bayley-lll manual.
Inclusion criteria: full-term children;
absence of medical complications
and clinical diagnosis atf the time of
examination, absence of freatment
for mental, physical, or behavioral
difficulties.

Exclusion criteria: comorbidities or
risk factors for development, such
as hearing or visual impairment,
medication that affects behavior,
hospitalization or infection during
testing, nutritional problems, sleep
problems.

N = 600; 6-11 months of age.
Inclusion criteria: age up to 1 year;
residence in Bhaktapur municipality
and surrounding areas for the next
12 months; signed informed consent.
Exclusion criteria: severe systemic
disease requiring hospitalization;
severe malnutrition; taking vitamin
B12 supplements; severe anemia;
ongoing acute infections requiring
medical freatment.

Procedure and results

The authors made both forward and
backward translafion and cultural
adaptation. Children were assessed only
with the cognitive scale. Test-retest reliability,
correlation and reliability of criteria for
compliance with Bayley-lll psychometric
criteria were performed in 5-10 % of children
randomly selected from the entire sample.
Conclusions: The Bayley-lll cognitive scale
can be used to assess development as well
as to account for gender differences when
used in a Chinese sample.

The authors made both forward and
backward translation and adaptation
according fo cultural characteristics.

The sample comprised 10 % of premature
babies.

Conclusions: the scores on the cognitive and
motor scales are comparable to American
norms. The indices on the language scales
were significantly lower than those in the
American sample and require special
attention in interpretation. In general,
Bayley-lll can be used on Nepalese children
6-11 months of age. Cultural adaptation and
standardization of the scales are prerequisites
for a more valid and reliable assessment
using this tool.
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Table 1
The Bayley-lll adaptation/psychometric publications

Authors, country,
year

Sample characteristics

N = 45; longitudinal study: 4, 7,
10 and 13 months of age.
Egr?r?wc?:kcgbm Exclusion criteria: prematurity;
’ the presence of physical/mental
disorders.

N = 156; 3 years of age.
. Inclusion criteria: full-term healthy
ESS'RE?SOLM children, without chromosomall
’ abnormalities, having no history of
surgical interventions.

N = 403; age from 1 to
42 months (all the A—-Q age groups of
the original Bayley-lll).
The least number of children (N = 10)
is in the age group E. The maximum
Azari et al., Iran, number of children (N = 38) is in the
2017 age group D.
Inclusion criteria: 1 to 42 months
of age; normal development
and the absence of any obvious
developmental disorders; native
Persian speakers.

Procedure and results

The authors made only forward translation.
55.1 % of parents in the Danish sample had
16 or more years of getting education. In the
original American sample this percentage
was 27.6 %.

Conclusions: significant differences were
obtained between Danish and American
norms on all scales. In particular, Danish
children have lower scores on the recepftive
language scale for all the ages.

Bayley-lll should be used with caution

in non-US samples.

No adaptation was carried out, the original
version and American norms were used

fo assess the development of Australian
children.

Conclusions: Australian children obtained
higher scores on all the scales, except for the
motor scale. Applying American norms can
lead to an underestimation of mild disorders.
Adaptation including standardization is
required for local samples.

The authors made both forward and
backward translation, and adaptation
according to cultural features.

Conclusions: The Bayley-lll is a valid and
reliable tool for assessing the development of
Persian-speaking children.
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Table 1

The Bayley-lil adaptation/psychometric publications

Authors, country,

year

Yu et al.,
Taiwan, 2013

Steenis et al.,
Netherlands,
2015

Ballot et al.,
South Africa,
2017

Sample characteristics

N =178 (preterm), N = 62 (term-born).
Longitudinal study: 6, 12, 18, and

24 months (with age-adjustment for
the preterm infants).

Inclusion criteria (full-term): birth
weight over 2500 g; gestation period
38-42 weeks; absence of serious

prenatal and perinatal complications.

Inclusion criteria (preterm): birth
weight less than 1500 g; gestational
period less than 37 weeks; joining the
study within 7 days of birth; a child in
a single pregnancy or the first child in
a multiple pregnancy; no congenital
anomalies or severe neonatal
diseases.

Additional criteria for all the
participants: mothers over 18 years
of age who can read and speak
Chinese; no past history of alcoholism
and/or drug addiction; parents who
are married at the time of a child’
birth.

N = 1912; age from 14 days to

42 months 14 days; 17 age groups
according fo the Bayley-Illl manual.
Inclusion criteria: according to
parents’ report, a child has no
problems with physical or mental
health, has no regular medication
intake; birth weight above 2500 g;
gestational age — at least 37 weeks.

N = 74; each child was assessed at
least once.

The evaluation of the development
was carried out at the age of 9-12
and 15-20 months.

Inclusion criteria: full-term infants
discharged within 48 hours of birth.
Exclusion criteria: obvious
developmental anomalies.

Procedure and results

Assessment done with the Bayley-lll, and
additionally with the second version of the
tool. Thus, the results of both evaluations
were compared and a conclusion about the
potential for application of each of them
was made.

Conclusions: The Bayley-lll is a reliable tool
for assessing the development of full-term
and premature Taiwanese children aged
6-24 months.

The analysis was carried out using Dutch and
American norms.

The Dutch sample as well as the American
one comprised 10 % of children at risk or with
developmental delays.

Conclusions: Dutch norms differ from
American ones by all the 5 scales; the
differences are clinically significant. The
importance of population-specific norms

for the interpretation of developmental
assessment results was shown.

Conclusions: Bayley-lll is a reliable tool for
assessing the development of South African
urban children.
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Table 1
The Bayley-lll adaptation/psychometric publications

Authors, country,
year

Sample characteristics Procedure and results

The authors made both forward and
backward translation and modified stimulus
materials (for example, replaced the images
in a picture book) in accordance with

N = 896; 2 age groups:
30 months (N = 440),
tanlon efal. 42 months (N = 456).

Ethiopia, 2016 4 NP " cultural characteristics.
L?;gﬁ;ogfcg;:ﬁ:'o' siemel weleht ene Conclusions: the adjusted version of
) the Scales has shown its reliability and
applicability for Ethiopian children.
Adaptation through forward and backward
N = 267; age 3-43 months. translation; modifications with regard to
Inclusion criteria: children under cultural features, results of the pilot study.
4 years of age from District 8 of The structure of the adapted instrument
sun et al Ho Ch.i Minh City. . d!ffers from the originol one. However, the
Vie’rnom”20] 9 Exclusion criteria: history of chronic  differences are consistent with the theories of
’ severe illness (e.g., congenital heart early development.
disease, epilepsy); prematurity; Conclusions: The adapted version of
previous hospitalization in intensive  Bayley-lll shows high reliability, and also
care; developmental delay. meets strict criteria of invariance for gender

and age groups.

Of all the variety, there is only one study that performed adaptation close to the original pro-
cedure, including forward and backward translation, cultural adaptation, the analysis of all the
ages according to the original tool, as well as 10 % of children with developmental disabilities
included into a sample (Steenis et al., 2015); the evaluation at all age ranges corresponding to
the original Bayley-IIl scales has been done in three studies (Azari et al,, 2017; Hua et al., 2019;
Steenis et al.,, 2019); forward and backward translations were performed in four studies (Azari et al,,
2017; Hua et al,, 2019; Steenis et al, 2015; Sun et al,, 2019); two studies used longitudinal de-
sign (Krogh, Veever, Harder, & Kappe, 2012; Yu et al., 2013); in one study, the maximum number
of children in age groups was 38 (Azari et al., 2017). Only one study comprised 10 % of children
with clinical diagnoses (Steenis et al., 2015); another study comprised 10 % of premature child-
ren (Hua et al., 2019).

The findings of the analysis of the Bayley-IIl adaptation or psychometric studies indicate that
in most cases the scores of the assessed children differed from the American norms on either all
the scales or the majority of them (Chinta, Walker, Halliday, Loughran-Fowlds, & Badawi, 2014;
Krogh et al., 2012; Steenis et al., 2015). On the other hand, many authors have demonstrated the
possibility of successful application of American norms on a local sample without prior cultural
adaptation (Ballot et al., 2017; Yu et al., 2013). In general, most of the studies indicate the reliabi-
lity of the instrument after its adaptation (Azari et al.,, 2017; Hanlon et al., 2016; Hua et al,, 2019;
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Ranjitkar et al., 2018; Sun et al., 2019). Thus, most of the Bayley-Ill adaptations are incomplete
and, despite the conclusions about the possibility of their use, the diagnostic results should be
interpreted with caution.

Methods

The data collection was carried out within the Longitudinal Study of Neurocognitive Development
in Children at the Laboratory of Brain and Neurocognitive Development, Department of Psychology,
Ural Federal University named after the first President of Russia B. N. Yeltsin (UrFU). The recruit-
ment of children was carried out using the resources of the Department of Psychology of the
Ural Federal University, the Department of Pediatric Neurology and Neonatology of the Urals
State Medical University, and the Yekaterinburg Clinical Perinatal Center (Children’s City Hospital
no. 10). The project was approved by the ethics committee at the Ural State Medical Academy
of the Ministry of Health and Social Development of the Russian Federation. We provided the
legal representatives of children participating in the study with information about the goals and
methods of the project and explained them the principle of maintaining anonymity. We obtained
a voluntary informed consent from a parent or a caregiver of a child before their participation
in the project.

Current analysis was carried out on 3 scales (with all the corresponding subscales) — (a) cog-
nitive, (b) language, and (c) motor. The scores of the scales based on the parent/guardian re-
ports (social-emotional and adaptive behavior scales) were not used due to their lower reliability.
The evaluation with the assessment tool was conducted by the researchers of the laboratory who
received certified training in the use of Bayley-lll as a psychodiagnostic tool. The study was carried
out in a specially equipped room with parallel video recording of the process for the subsequent
additional analysis of behaviors of children and parents.

The Bayley-Ill psychodiagnostic tool used in the study was officially purchased from a publishing
house (England); its diagnostic materials and the content of single items was appropriate for the
Russian socio-cultural environment. Thus, we used the original stimulus materials corresponding
to the administration rules of the Bayley-Ill with evaluation forms translated into Russian.

The forward translation of the Bayley-IIl manual and its evaluation forms was carried out with
preservation of contextual meaning. Difficulties in the modification of the tool were primarily
associated with the grammatical differences in English and Russian languages. For example, in
item 34, the subscale of receptive language, and item 34, the subscale of expressive language,
the original version assumes an assessment of a child’'s understanding and use of the present
continuous, which has no analogue in Russian speech. In Russian, the present tense is preferable
when describing static situations and events occurring at the moment, which is used when car-
rying out diagnostics. In this regard, after the translation, these items were modified as follows:
in the first case, we analyzed a child’s understanding of verbs in the present tense and in the
second case — their use. These items are intended for children over 1.5 years of age.

For the recruitment of study participants, we applied following inclusion criteria: full-term ba-
bies (beyond 37 weeks of gestation, according to the WHO criteria) from 2 months 16 days to
10 months 30 days, whose anthropometric parameters at birth correspond to the physiological norm.

To increase the representativeness and compliance with the original Bayley-Ill, 10 % of children
with a family risk of ADHD or autism spectrum disorders (ASD), as well as with clinical diagnoses
of ischemic stroke and prematurity were included into the sample.
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The criteria for inclusion in the project corresponded to the pediatric norms that meet the
WHO recommendations in order to compare the study results with the original data (Bayley,
2006; Volodin, 2009).

The recruitment of children was carried out by the pediatricians, neurologists, neonatologists
from medical institutions in Yekaterinburg. The primary documentation of the study was a survey
containing information on anthropometric and clinical characteristics of children at birth, anam-
nesis, information about the presence of ASD and ADHD were filled in.

In terms of the main socio-economic and demographic characteristics of the families, the scores
obtained in our sample of children were mostly comparable with the American data (Bayley, 2006;
Byers-Heinlein & Lew-Williams, 2013; Rao, Hammen, & Poland, 2009; Savostyanov et al., 2018).
Nevertheless, our sample had certain differences. Thus, the parents of the children participating
in our study were the educated urban population of Yekaterinburg and the Sverdlovsk region,
while the original tool involved representatives of all social strata and regions of the United States.
Besides, in the American sample a wider range of diseases, including more severe disorders, was
presented among children with neurological pathology.

In general, our sample comprised 163 Caucasian children of 2-11 months, who lived mainly in
Yekaterinburg and whose parents or caregivers have secondary or higher education and average
or high level of earnings.

Statistical analysis was carried out using the Gretl 2019d software (Allin & Riccardo, 2020). The
Student’s t-test was used for indirect comparison of the mean scale scores with the American
standard scores (which were 10 (z 3) points for all the scales in all age groups). The statistical
significance of differences was established at p < 0.05 level. When calculating differences for the
scale scores, we used estimates of effect size (Cohen, 1988).

Results

The final sample comprised 163 infants in the age from 2 months 24 days to 10 months
29 days (64 % of boys), of whom 10 % had a family risk of ASD and ADHD or a clinical diagnosis.
Table 2 presents anthropometric and clinical characteristics of the children at birth. The para-
meters of normally developing children at birth met the WHO criteria for full-term pregnancies.
Children with the pathology had either a clinical diagnosis (ischemic stroke, n = 4; prematurity,
n = 5) or disease-specific family history (risk for ASD, n = 4; risk for ADHD, n = 2). Compared to
‘normal’ children, Apgar scores for children with a clinical diagnosis and disease-specific family
history were higher by 1 point.

Table 2
Anthropometric and clinical characteristics of children at the time of birth
Index Mean (SD); range
Gestational age, weeks 39 (1), 34-42
Body weight, g 3280 (440); 1830-4228
Body length, cm 51 (2); 42-58
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Table 2
Anthropometric and clinical characteristics of children at the time of birth
Index Mean (SD); range
1-minute Apgar score 6(1); 5-8
5-minute Apgar score 8 (1); 5-9

Note: SD refers to standard deviation.

The NPD characteristics of Russian children generally corresponded to the original data on
the three main scales — cognitive, language, and motor (Table 3). However, for Russian children
the mean score of cognitive development was slightly higher than the original American norms
in the corresponding age range (10.7 versus 10), which was confirmed statistically (p = 0.003).
However, in terms of the effect size, this difference was poorly pronounced (0.7 points; Cohen's
d = 0.25). There were no statistically significant differences in the subscales of receptive and
expressive language, and fine and gross motor subscales (Table 3).

?obrlr?p%rison of the Bayley-lll scale scores between Russian and American samples

Scales Study scria:le] ségores (1) Original ;cgléeoécores (1) p(2)
Cognitive o ;9,/;7[%%7_)] ] 10 (3) 0.003
Receptive language Cl 995‘672 {ggg)_]o] 10 (3) 0.1
Expressive language - 9;%[;‘3955_110_ 5 10 (3) 0.3
Fine motor Cl 95]% ([g%g)_]OA] 10 (3) 1
Gross motor cl9 g '%8[?5“;3)] 0.4] 10 (3) 0.9
Note: (1) group mean (GM), confidence interval (Cl) — only for the RF; (2) statistical significance
differences, Student’s t-test.
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Discussion

Within current research we conducted the psychometric study of the scales of cognitive, lan-
guage, and motor development of the Bayley-Ill in a sample of children of the first year of life.
The psychometric study involved the translation of the original manual and its evaluation forms,
analysis of application of evaluation scales in other populations as well as of the structure of the
original standardization.

An indirect comparison of the mean scale scores of Russian children with the original American
data (utilized for initial standardization), showed no significant differences in the Bayley-IIl sub-
scales of expressive and receptive language, gross and fine motor subscales in the age range
from 2 months 16 days to 10 months 30 days. This result, on the one hand, confirms the quality
of translation and adaptation of the original Bayley-Ill scales, and on the other hand, it speaks
in favor of the compliance of the normative boundaries of NPD for Russian and American child-
ren. Russian children showed higher scores (0.7 points) on the scale of cognitive development,
which could be a consequence of the local characteristics of the experimental sample, in particular,
the shift in socio-demographic characteristics towards more educated urban families, and also
differences in the characteristics of children with neurological pathology. However, applied dif-
ference (effect size) was very low. Taking into account identified patterns, an increase in the size
and representativeness of the sample, as, for example, in a study by Chinese authors (Hua et al.,
2019), with high probability will lead to full statistical correspondence with the original American
data on the cognitive scale.

The findings from the Russian sample of children can be only compared to several stud-
ies presented above that carried out the adaptation/psychometric study procedure in other
ethnic samples. For example, Ranjitkar et al. (2018) when testing Bayley-Ill in Nepal, as well
as Chinta et al. (2014) in Australia, obtained results that are comparable with the results from
the Russian sample only on the fine and gross motor subscales. The study carried out in
Denmark (Krogh et al.,, 2012) showed that the results differ from those obtained in the Russian
sample on the subscales of receptive and expressive language, gross motor subscale (lower
scores), and fine motor subscale (higher scores) for the children up to 11 months of age; the
results on the cognitive scale are comparable.

On the other hand, in contrast to Russian data, the findings from a sample of Dutch children
differed significantly across all the scales (Steenis et al., 2015). However, we should note that this
is the only study which sample comprised 10 % of children with clinical diagnoses and risks of
developmental delay.

It should be pointed out that each of the studies used different comparison procedures with
the original Bayley-lll data, which could also affect the interpretation of the results. In addition,
the following differed: the procedure of adaptation/psychometric study of the measurement
tool (performing forward and backward translation, cultural adaptation, adjustments of stimulus
materials, etc.), the age of the assessed children, the socio-demographic parameters of the par-
ticipants, etc. Thus, it is rather difficult to make any conclusions about the comparability of the
results obtained in the Russian sample with the data of other populations studies.

In general, the indices of normal NPD obtained in the Russian sample showed almost com-
plete agreement with the original data, which indicates the possibility of the scales application
and indirectly confirms the validity of the method even when transferred to another linguistic
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and socio-cultural environment. This preliminary result enables us to make positive forecasts for
future use of the Bayley-Ill scales not only as an experimental instrument, but also as a clinical
diagnostic tool for assessing NPD. Nevertheless, taking into account the limitations of this sample,
the results obtained in our study can be reliably extrapolated only to the population of children
aged 2 to 11 months from socially well-educated urban families.

In addition, since the components of the indirect assessment (social-emotional scale and the
scale of adaptive behavior) were excluded from the analysis in the present study, the results can
only be applied for assessing NPD. In general, for the final confirmation of the psychometric
validity of the measurement tool, it is necessary to conduct a large multicenter study, which
sample would correspond to all the main socio-demographic characteristics of the population
of the RF and proportionally represent different regions, taking into account the balance of the
rural and urban population.
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