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Abstract
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The effects of environmental factors [including Socio-Economic Status, Cultural Capital, and Social Capital (Socio-Cultural
Level) of both parents] on the Vineland-II adaptive behavior dimensions of toddlers with autism spectrum disorder (ASD),
in addition to individual factors, was investigated in 148 Italian toddlers (82% males), aged 18 to 37 months with ASD. Tod-
dlers’ age and Griffiths Mental Development Scales general development affected all of the adaptive behavior dimensions,
with negative and positive associations, respectively. The Child Behavior Checklist comorbid conditions were negatively
associated with some adaptive behavior dimensions while the ADOS-2 Social affect only with the communication dimension.
Mothers’ and fathers’ specific Socio-Cultural Level dimensions were positively associated with toddlers’ specific adaptive
behavior dimensions with the same magnitude as comorbid conditions.
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Autism spectrum disorder (ASD) is a neurodevelopmen-
tal disorder characterized by deficits in communication
and social interaction and restricted and repetitive patterns
of behavior, interests, or activities (American Psychiatric
Association 2013). This disorder occurs in the early devel-
opmental period and can lead to impairments in adaptive
behavior (e.g., Balboni et al. 2016b; Carter et al. 1998; Volk-
mar et al. 1993). Adaptive behavior is defined as “the col-
lection of conceptual, social, and practical skills, that have
been learned and are performed by people in everyday life”
(Tassé et al. 2012, p. 291). Previous studies have reported
that the Vineland Adaptive Behavior Scales-Second Edition
(Vineland-II; Sparrow et al. 2005) with Communication,
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Daily living skills, Socialization, and Motor skills domains
are valid for measuring the three conceptual, practical and
social adaptive behavior domains, as well as motor skills,
respectively (Sparrow et al. 2005). Adaptive behavior can be
learned, and its expression increases the probability of social
inclusion of the individual (Tassé and Balboni 2021) and the
improvement of his/her quality of life (Balboni et al. 2020).
Therefore, it is important to describe the factors that may
influence the development and expression of adaptive behav-
ior of individuals with ASD at an early stage of life. These
factors are usually classified into individual and environ-
mental factors which concurrently affect adaptive behavior.
Several studies have investigated the relationship between
individual factors (e.g., age, developmental level or autism
symptom severity) and adaptive behaviors (e.g., Paul et al.
2014; Ray-Subramanian et al. 2011). However, research is
lacking on the connection between environmental factors
(e.g., socio-cultural background) and adaptive behavior as is
research into the relationship of individual and environmen-
tal factors, when simultaneously considered, with adaptive
behavior.
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Relationships Between Environmental
Factors and Adaptive Behavior of Toddlers
with ASD

The Socio-Cultural Level (SCL) is an environmental factor
that requires further investigation. This factor is strictly
related to the enduring reciprocal interactions between the
individuals and their immediate environment, defined as
proximal processes by Bronfenbrenner and Evans (2000).
Based on Lamont and Lareau’s (1988) definition, SCL
reflects the knowledge, preferences, behaviors, and goods
characterizing the way of life of an individual or the adults
forming a family, and depends on their cultural, social,
and economic resources. SCL is a multidimensional con-
struct composed of the three dimensions: Socio-Economic
Status (SES), Cultural Capital, and Social Capital. The
SES indicates the position of an individual within a social
system in which social values as occupational prestige,
educational level, and economic resources are not equally
distributed (Bornstein and Bradley 2003). SES is generally
evaluated through educational level, occupation (e.g., type,
prestige or social status of the occupation), and income.
Cultural Capital refers to the knowledge and use of cul-
tural codes which are considered relevant in the com-
munity in which people live (Lamont and Lareau 1988).
Consistent with the literature, Cultural Capital refers to
three dimensions (Balboni et al. 2019): cultural activities
(i.e., attending cultural events such as musical events and
theater performances, visiting museums, reading books)
and goods (books or artwork) (e.g., Dumais 2002); cul-
tural technical skills and knowledge (i.e., using foreign
languages, using the Internet to stay informed, perform-
ing in concerts, plays or dance productions, creating art)
(Lareau and Weininger 2003); and participation in activi-
ties of cultural, community service, religious or political
groups/associations (Jeannotte 2003). Social Capital refers
to the resources associated with durable and trustworthy
social network connections (Bourdieu 1986). It is com-
posed of two dimensions: bonding Social Capital, which
refers to the resources associated with the relationships
of the individual with family members, relatives, friends,
and colleagues, and bridging Social Capital, which refers
to the resources associated with the relationships of the
individual with groups or associations (i.e., economic,
social, cultural, recreational, religious, political) in their
own community.

Several previous studies have investigated the influence
of maternal SES on cognitive development of toddlers
with typical development. These studies found that a high
educational level of the mother during the first years of life
of their children is associated with better cognitive skills
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of the children (e.g., Arterberry et al. 2007; Koutra et al.
2012; Westerlund and Lagerberg 2008).

Regarding children with ASD, several studies examined
the influence of SES on the risk of developing ASD (Bhasin
and Schendel 2007; Segev et al. 2019; Wang et al. 2018), or
associated comorbid conditions (Flouri et al. 2015; Dicker-
son Mayes and Calhoum 2011). One previous study exam-
ined the effects of mothers’ participation in cultural activi-
ties on the behavior of 4-to-6-year-old children with ASD,
reporting that mothers’ participation in cultural activities
was associated with better social and daily living skills of
their offspring (Avrech Bar et al. 2016). No previous studies
have examined the effects of any dimension of mothers’ and
fathers’ SCL on the behavior of toddlers with ASD.

Regarding other environmental factors, previous inves-
tigations have explored the influence of parental socio-
demographic characteristics, such as parents’ age, on the
adaptive behavior of children with ASD (Vierck and Silver-
man 2015). Several previous studies reported no statistically
significant relationships between both maternal and paternal
age and the adaptive behavior of their offspring with ASD
(Ben Itzchak et al. 2011; Lyall et al. 2020; Vierck and Sil-
verman 2015).

Relationships Between Individual Factors
and Adaptive Behavior of Toddlers with ASD

Several individual factors, such as demographic character-
istics (age, birth order) or clinical characteristics (devel-
opmental level, autism symptom severity, and associated
comorbid conditions) have been found to have relationships
with the adaptive behavior of toddlers with ASD (Paul et al.
2014; Ray-Subramanian et al. 2011).

Previous studies have consistently reported the presence
of negative associations between children’s age and adap-
tive behavior in toddlers (Nevill et al. 2017; Uljarevic et al.
2018) as well as in preschoolers (Perry et al. 2009) and in
older children with ASD (Kanne et al. 2011). In contrast, a
previous study of the association between birth order and
adaptive behavior reported no differences on the Vineland
Adaptive Behavior Scale (Sparrow et al. 1984) between
scores of first-born and second-born siblings with ASD
(Berends et al. 2019).

Several studies have reported that developmental level is
positively related to adaptive behavior in toddlers with ASD
(Nevill et al. 2017; Ray-Subramanian et al. 2011; Uljarevic
et al. 2018). In contrast, autism symptom severity has been
reported to exhibit a negative relationship with adaptive behav-
ior of toddlers with ASD (Paul et al. 2014; Ray-Subramanian
et al. 2011; Uljarevic et al. 2018). Specifically, total score
on the scale of autism symptom severity Autism Diagnostic
Observation Schedule-Second Edition (ADOS-2; Lord et al.
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2012) was found to be negatively related to the Communica-
tion and Daily living skills Vineland-II domains, but not to
the Socialization and Motor skills domains in toddlers with
ASD (Paul et al. 2014; Ray-Subramanian et al. 2011). How-
ever, other studies of toddlers with ASD found no relation-
ships between ADOS-2 Social affect and the Restricted and
repetitive behavior domains with the Vineland-II scales (Nevill
etal. 2017).

A small number of studies have investigated the associa-
tions between comorbid conditions and adaptive functioning of
toddlers or preschoolers with ASD, reporting that the presence
of both internalizing (e.g., anxiety, depression, withdrawal,
and psychosomatic complaints) and externalizing behaviors
(e.g., aggression, attention problems, hyperactivity, and impul-
siveness) is related to greater impairments of adaptive skills
(Hartley et al. 2008; Uljarevic et al. 2018).

However, the relationships between individual and envi-
ronmental factors and the adaptive behavior of children with
ASD in the early stage of life are still unclear. The present
study aimed to investigate whether there was any relationship
between adaptive behavior of toddlers with ASD aged 18 to
37 months and individual factors (age, birth order, general
development, autism symptom severity, and comorbid condi-
tions) or environmental factors (SES, Cultural Capital, Social
Capital, and age of mother and father), when considered
simultaneously. To examine this issue, we first investigated the
relationship between each individual and environmental factor
with each adaptive behavior domain. We then studied which of
the individual and environmental factors that had resulted to be
significantly related to adaptive behavior affected each adap-
tive behavior dimension, when considered simultaneously.
Individual and environmental factors do not act independently
but simultaneously in affecting the expression and develop-
ment of the adaptive behavior. Therefore, exploring these fac-
tors simultaneously is of paramount importance. The efficacy
of interventions based only on individual factors could be lim-
ited by the effects of environmental factors. Knowing as these
elements interact may be useful to have a complete picture of
the factors that are at increased risk for weaknesses in adaptive
behavior and that therefore must be taken into account when
planning early interventions for toddlers with ASD.

Methods

Materials

Adaptive Behavior

Adaptive behavior was measured using the Vineland-II Sur-
vey Interview Form (Sparrow et al. 2005) which allows the

assessment of adaptive behavior of individuals between the
ages of 0 and 90 years. Each of the four domains comprise

multiple subdomains: Communication (Receptive, Expres-
sive and Written subdomains), Daily living skills (Personal,
Domestic and Community subdomains), Socialization
(Interpersonal relationships, Play and leisure time and Cop-
ing skills subdomains), and Motor skills (Gross and Fine
subdomains). A Vineland-II Composite scale is available,
providing an assessment of the overall adaptive behavior
level. Standard Scores (M =100; SD = 15) are available for
domains and Composite Scale and v-scale scores (M =15;
SD =3) for subdomains. In the current study, we used an
Italian adaptation of the Vineland-II, approved by the Pear-
son Editor, with excellent psychometric properties and nor-
mative scores published in 2016 (Balboni et al. 2016a).

General Development

General development of children at this early age was
assessed using the Griffiths Mental Development Scales
(GMDS). Two versions of the GMDS revised edition are
available: Griffiths Mental Development Scales Revised
(GMDS-R; Griffiths 1996; Italian adaptation, Battaglia and
Savoini 2007) and Griffiths Mental Development Scales
Extended Revised (GMDS-ER; Luiz et al. 2006; Italian
adaptation, Cianchetti and Sannio Fancello 2007) for chil-
dren aged 0 to 24 months or 24 to 36 months, respectively.
Both the GMDS-R and GMDS-ER are composed of five
scales: Locomotor (which measures gross motor skills),
Personal-social (which measures autonomy, daily living
skills, and social interaction), Hearing and language (which
measures both receptive and expressive language), Eye and
hand co-ordination (which measures fine motor and visual-
spatial skills), and Performance (which measures the ability
of manipulate objects). A general development index (Gen-
eral Quotient, GQ) is available (M =100; SD = 15).

Autism Symptoms

The ADOS-2 (Lord et al. 2012; Italian adaptation,
Colombi et al. 2013) was used to assess symptoms of
autism through a standard series of activities designed
to elicit certain behaviors. The ADOS-2 includes five
modules that are used based on the child’s expressive lan-
guage level and chronological age. For individuals 18 to
37 months of age, the following Modules are available:
Toddler module for individuals aged 12 to 30 months;
Modules 1, 2 and 3, for individuals older than 30 months
who do not speak with phrases, those who speak with
phrases but not fluently, and those who speak fluently,
respectively. Calibrated Severity Scores (range: 0—10) are
available for the two domains Social affect and Restricted
and repetitive behavior, which together produce the Total
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score (Esler et al. 2015; Hus et al. 2014). Scores between
8 and 10 indicate a high level of autistic symptoms, scores
between 5 and 7 indicate a mild level of symptoms, scores
between 3 and 4 indicate a low level of symptoms, and
scores between 1 and 2 indicate a minimum level or
absence of symptoms. Calibrated Severity Scores have
been developed to be used instead of ADOS total scores
(i.e., the sum of raw scores on diagnostic items) as a stand-
ardized measure of ASD symptoms, because Calibrated
Severity scores are influenced less than total scores by the
individual’s age, verbal and non-verbal development, and
mother’s educational level (de Bildt et al. 2011; Gotham
et al. 2009; Hus Bal and Lord 2015; Shumway et al. 2012).
Calibrated Severity Scores are therefore used to compare
assessment across ADOS modules. Recently, it was found
that for pre-school children ADOS Calibrated Severity
Scores are the best measure of ASD symptoms and are
less affected by co-occurring conditions and demographic
features (Wiggins et al. 2019). Therefore, caution in using
them for non-verbal young children expressed Hedley
et al. (2016), now appears unwarranted.

Comorbid Conditions

The parent report Child Behavior Checklist 1%2-5 (CBCL
1%2-5; Achenbach and Rescorla 2000; Italian adaptation,
Frigerio et al. 2006) was used to evaluate comorbid condi-
tions of toddlers (Muratori et al. 2019). The item scores
are aggregated in (a) three summary scales: Internalizing,
Externalizing, and Total problems; (b) seven syndrome
scales: Emotionally reactive, Anxious/Depressed, Somatic
complaints, Withdrawn, Sleep problems, Attention prob-
lems, and Aggressive behavior; and (c) five DSM-oriented
scales consistent with diagnostic categories of the DSM-
IV and DSM-5: Affective problems, Anxiety problems,
Pervasive developmental problems, Attention deficit/
Hyperactivity problems, and Oppositional defiant prob-
lems. For the summary scales, T scores of 63 and above
are considered clinically significant; values between 60
and 63 indicate the borderline range; values under 60 are
considered non-clinical.

Socio-Economic Status

SES was measured through years of education completed
and occupational prestige. Occupational prestige was
assessed with the Italian Occupational Prestige Scale (Mer-
aviglia and Accornero 2008), an ordinal scale that allows the
classification of occupations in 110 occupational categories
ordered according to the prestige associated with each occu-
pation as a score ranging from 10.84 to 8§9.93.
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Cultural Capital

The Scale of Cultural Capital was used (Balboni and Cubelli
2016; Balboni et al. 2019). This scale is a self-report ques-
tionnaire composed of 14 items with a 5-point Likert scale
(0 to 4). The Scale of Cultural Capital was developed in
accord with the literature for the measurement of the three
main dimensions of Cultural Capital (Balboni et al. 2019):
(a) participating, which refers to the participation and mem-
bership in social, political, religious and cultural groups/
associations (four items); (b) consuming, which refers to cul-
tural activities, such as visiting museums, exhibitions and art
galleries, attending theater performances and musical events,
and having books and reading for pleasure (five items); (c)
expert using, which refers to cultural activities that require
technical skills and formal experience, like reading books for
study or work, attending courses and seminars, using foreign
languages and using the Internet to stay informed, writing
and producing artwork or performing in concerts, plays or
dance productions (five items). The total score ranges from
0 to 56. The factor structure of the Scale of Cultural Capital
was verified using exploratory and confirmatory factor anal-
yses and its invariance across sex and occupational prestige
was verified via multigroup confirmatory factor analyses.
The three factors showed good reliability and convergent/
divergent validity when compared with the bonding and
bridging Social Capital dimensions (Balboni et al. 2019).

Social Capital

To assess Social Capital, we used the Personal Social Capital
Scale (Chen et al. 2009; Italian adaptation, Balboni et al.
2011). This scale is a self-report questionnaire composed of
10 items (divided into 54 sub-items) using a 5-point Likert
scale that allows for the measurement of bonding and bridg-
ing Social Capital (five items each). The total score ranges
from 54 to 270. Chinese and English versions of this scale
exhibit excellent reliability and construct validity (Chen
et al. 2009). For the Italian version, the items also exhibit
good psychometric properties (see Menardo et al. (2017) for
an example of the use of the Italian version).

Social Desirability

The short form of the Balanced Inventory of Desirable
Responding-Italian version (BIRD-6; Bobbio and Manga-
nelli 2011; Paulhus 1991) was used to detect attempts at
simulation. This measure is made up of 16 items with a
6-point Likert scale to evaluate the unconscious tendency
to provide honest but positively-biased responses, as well as
the habitual and conscious presentation of a favorable pub-
lic image. Individuals with a total score exceeding the 95th
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centile of the normative sample were identified as simula-
tors. This scale is reported to show adequate reliability and
validity (Bobbio and Manganelli 2011).

The psychometric properties of the Scale of Cultural Cap-
ital, Personal Social Capital Scale and BIRD-6 were veri-
fied with Italian adults 18 to 70+ years old, approximately
half males and half females, with different educational levels
and occupational status (Balboni et al. 2019; Bobbio and
Manganelli 2011; Menardo et al. 2020). All of these instru-
ments have also been used in a similar study on the effects
of parents’ SCL on personality profile of offspring (Menardo
et al. 2017).

Participants

Participants were 148 Italian children (82% males) aged 18
to 37 months old (M =30.84, SD =4.62) with a diagnosis of
ASD. Seventy-four participants (50%) were only children.
Of the remaining participants, 22 (15%) were first-born, 46
(31%) were second-born, four (3%) were third-born, and two
(1%) were fourth-born children. Participants were recruited
between February 2016 and April 2019 among children who
had been evaluated for suspected ASD at the Autism Spec-
trum Disorders Unit of the IRCCS Stella Maris Foundation,
an Italian Children’s Neuropsychiatric Hospital. Toddlers
were selected using the following inclusion criteria: (a)
receiving a diagnosis of ASD during a clinical evaluation
process at the IRCCS Stella Maris Foundation; (b) having
no associated major physical disorders (e.g., visual, motor or
hearing impairment, epilepsy), no known genetic syndromes
(e.g. Down, X-fragile Syndrome), and not being born prema-
turely (i.e., before 32 weeks of pregnancy); (c) being born
in Italy and having at least one Italian parent; (d) not hav-
ing siblings already involved in the present study; (e) being
evaluated for adaptive behavior and for each individual and
environmental factor in the present study during their stay
at IRCCS Stella Maris Foundation.

Originally, 181 parents of toddlers agreed to being
involved in the present study. However, 33 toddlers were
excluded because at the end of the evaluation process they
were classified as having a non-ASD neurodevelopmental
disorder (n=11) or an associated major physical disorder
(n=2), or were not assessed for at least one individual fac-
tor (n =20; for 19 toddlers, it was not possible to administer
the ADOS-2 or GMDS, or both; for one toddler’s parent, the
CBCL1Y2-5 was not administered).

As shown in Table 1, 148 toddlers had a medium level
of autistic symptomatology (as measured by the ADOS-2
Total scale), a general development level (as measured by
the Griffiths Mental Development Scales) below the average
of the normative group (a normative score was available for
only 27% of participants, and they had a General Quotient
M[SD]=179.34 [14.46]; for the other 73%, the obtained raw

score was below the minimum raw score for which a nor-
mative score is available), a non-clinical level of behavioral
and emotional problems (as measured by the CBCL1Y2-5
Total problems scale), and a level of adaptive behavior (as
measured by the Vineland-II Composite scale) more than 1
standard deviation lower than that of the general population.

Of the 148 toddlers, 102 (69%) had at least one current
intervention: 71 toddlers had only one current intervention,
while the remaining had two (25 toddlers), three (5 toddlers)
or 4 (just one toddler) current interventions. These interven-
tions were psychomotricity (51%), speech therapy (19%),
Applied Behavior Analysis (13%), Early Start Denver Model
(7%), multisystemic water therapy (5%), other intervention
(DIR, Thérapie d’échange et de développement/TED or edu-
cational) (4%), and music therapy (1%). The majority of
these interventions (69%) were started within the previous
1-6 months.

For each of the 148 toddlers, both parents (except one
father for a single mother family) were assessed for SCL.
Investigating social desirability in parents, as measured by
the BIDR-6, we identified and consequently excluded 14
mothers and 12 fathers for whom scores exceeded the cut-
off for simulation. Table 2 shows the data for the remain-
ing 134 mothers and the 135 fathers, including age, SES,
investigated with educational level and occupational pres-
tige measured with the Italian Occupational Prestige Scale,
Cultural Capital and Social Capital measured with the Scale
of Cultural Capital and the Personal Social Capital Scale,
respectively.

Table 1 Characteristics of toddlers with ASD (n=148)

Measure Mean (SD)
ADOS-2 (Calibrated Severity Score)
Social affect 6.68 (2.01)
Restricted and repetitive behaviors 7.53 (2.24)
Total 7.00 (2.15)

Griffiths Mental Development Scale (raw score®)
Total

CBCL 1%2-5 (T-score)
Total problems scale

Vineland-II scales (Standard Score)

Communication

240.34 (35.38)

58.19 (10.32)

58.05 (13.88)
73.53 (11.65)
73.03 (10.90)
90.08 (13.21)
74.42 (10.75)

Daily living skills
Socialization
Motor skills
Composite scale

#A normative score for the Griffiths Mental Development Scale was
only available for 27% of participants, and they had a General Quo-
tient M(SD)=79.34(14.46); for the other 73%, the obtained raw score
was below the minimum raw score for which a normative score is
available

@ Springer



3474

Journal of Autism and Developmental Disorders (2021) 51:3469-3482

Both parents had a mean number of years of study close
to the high school diploma and an occupational prestige level
in the middle range. Regarding Cultural Capital and Social
Capital factors, we compared the scores of the mothers and
fathers with those of 150 Italian mothers and 125 Italian
fathers obtained using the same questionnaires (see Menardo
et al. 2017). For the Scale of Cultural Capital, the mean
scores obtained by the mothers and fathers in the present
investigation were within 1 point from the mean of the refer-
ence group except for the Consuming factor, for which the
mothers had a lower score, and for the Expert using factor,
for which the fathers had a higher score. For the Personal
Social Capital Scale, the mean scores of both parents were
similar to those of the reference group for the bridging fac-
tor, but were more than 10 points lower for the bonding
factor.

Table 2 Characteristics of mothers (n=134) and fathers (n=135) of
toddlers with ASD

Measure Mothers Fathers
Age
Mean (SD) 35.84 (5.09) 39.53(6.25)
Range 24-48 24-59
Socio-Economic Status
Years of study
Mean (SD) 14.20 (3.42) 13.29 (3.45)
Range 8-23 5-21

Occupational prestige (scale score range: 10.84-89.93)

Mean (SD) 37.16 (20.85) 42.27 (20.14)
Range 10.84-89.66  10.84-89.66
Cultural Capital factors
Participating (factor score range: 0-16)
Mean (SD) 1.39 (2.20) 1.61 (2.41)
Range 0-10 0-12
Consuming (factor score range: 0-20)
Mean (SD) 3.83 (235  4.10(3.11)
Range 0-10 0-18
Expert using (factor score range: 0-20)
Mean (SD) 5.86(2.85)  6.36(3.16)
Range 1-16 1-16

Social Capital factors
Bonding (factor score range: 0—150)
Mean (SD)
Range

89.01 (13.07) 94.63 (14.41)
44-117 56-125
Bridging (factor score range: 0-120)
Mean (SD)
Range

54.59 (13.65) 55.97 (14.35)
26-91 24-89

Of the 148 mothers and 147 fathers of the toddlers with ASD,
14 mothers and 12 fathers (one father did not belong in the child’s
household) were excluded because their scores on the Balanced
Inventory of Desirable Responding-6 Short Form exceeded the cut-
off for simulation
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All parents provided written informed consent and their
anonymity was guaranteed. Toddlers and parents did not
receive any form of incentive to participate in this study.

Procedure

Trained psychologists administered the GMDS-R (12%)
or the GMDS-ER (88%) and the ADOS-2 Toddler Mod-
ule (37%) or Module 1 (63%) in a counterbalanced order
(GMDS-ADOS-2 in 51% of cases, ADOS-2-GMDS in 49%
of cases). Graduate students with a major in clinical psychol-
ogy or neurodevelopmental pediatricians administered the
Vineland-II, interviewing the mother (88%) or the father
(12%) of the toddlers. The CBCL 1%2-5 was filled out by the
same parent that was interviewed for the Vineland-II. The
diagnosis of ASD or other neurodevelopmental disorders
was conducted by a multi-interdisciplinary team in accord
with the DSM-5 criteria and on the bases of the ADOS-2
scale score, direct observation, and parent interviews.

Both parents were interviewed regarding their years of
education and type of occupation. Moreover, both parents
filled out the Scale of Cultural Capital, the Personal Social
Capital Scale, and the BIRD-6 scale of social desirability in
a counterbalanced order, with the Social Desirability Scale
always placed at the end (Cultural Capital-Social Capital
in 47% of cases, Social Capital-Cultural Capital in 53% of
cases).

Data Analysis

In accord with Tabachnick and Fidell’s suggestions (Tabach-
nick and Fidell 2013), we used the linear interpolation tech-
nique to estimate any missing data in the measurement of
parents’ SCL: 0.94% of item scores of the Scale of Cultural
Capital and 0.04% of item scores of the BIDR-6 of mothers;
0.68% of occupational prestige scores, 0.05% of item scores
of the Scale of Cultural Capital, 0.04% of item scores of the
Personal Social Capital Scale, and 0.04% of item scores of
the BIDR-6 of fathers.

Pearson’s correlation coefficients were calculated to
investigate the relationships among each individual and
environmental factor and each Vineland II domain and the
Composite Scale. Children’s age and birth order, GMDS raw
score, ADOS-2 Social affect and Restrictive and repetitive
behavior Calibrated Severity Score, CBCL 1Y2-5 Total prob-
lems T-score were considered as individual factors; mothers’
and fathers’ age, years of education, occupational prestige
scores, Scale of Cultural Capital participating, consuming,
and expert using dimension scores and Personal Social Capi-
tal Scale bonding and bridging dimension scores were con-
sidered as environmental factors. In accord with Cicchetti
et al. (2011), the magnitude of the correlation coefficients
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was evaluated as small (0.10-0.29), medium (0.30-0.49),
large (0.50-0.69), or very large (>0.70).

To investigate which individual and environmental factors
affected the toddlers’ adaptive behavior when considered
simultaneously, we ran two multiple regression analyses for
each of four Vineland-II domains and for the Composite
scale. Each Vineland-II domain or the Composite scale was
the dependent variable. All of the individual and maternal
(first regression) or paternal (second regression) environ-
mental factors that were found have a statistically or tenden-
tially significant relationship with the Vineland-II domain or
the Composite scale (p < .08) were entered simultaneously
as independent variables. The squared semipartial correla-
tion coefficient (sr°) of each statistically significant inde-
pendent variable was computed to detect its unique contri-
bution to the total explained variance of toddlers’ adaptive
behavior. Benjamini and Hochberg’s correction for multiple
comparisons (Benjamini and Hochberg, 1995) was applied;
however, the appropriate level of significance remained at
p<.05.

Following Tabachnick and Fidell’s suggestions, regres-
sion assumptions were ascertained previously running the
regression analyses in accordance with a five-step procedure.
(1) Appropriateness of the participants size was investigated
in accordance with the assumption that N> 104 + m (where
m was the number of independent variables); (2) presence
of univariate outliers (e.g., participants with z values higher
than 13.291) and multivariate outliers (e.g., participants for
which the probability associated with the Mahalanobis dis-
tance was lower than .001) was checked for all the independ-
ent and dependent variables. Normality of the univariate dis-
tribution was verified by computing asymmetry and kurtosis
values, considering as appropriates indices included in the
range of — 1.00 to 1.00. Normality of the multivariate distri-
bution was verified using Mardia’s test; (3) multicollinearity
among independent variables was investigated by computing
the tolerance index and the variance inflation factor (VIF),
and the absence of collinearity was considered for values
higher than .50 and lower than 2, respectively; (4) normality,
linearity and homoscedasticity of errors were verified. We
examined the shape of the residual distribution scatterplots,
comparing the scatterplots of the obtained residual values
with those of the theoretical values provided by Tabachnich
and Fidell (2013), both for the set of independent variables
and for each dependent variable; (5) independence of errors
was investigated via Durbin—Watson statistics, considering
appropriate values included in the range of 1.5-2.2, and the
presence of outliers (e.g., extreme values higher than 13.291)
was detected via the analysis of the standardized residuals.

Normalized scores for the measurement of individual and
environmental factors were used in all analyses.

Results

Relationships Between Individual
and Environmental Factors with Adaptive Behavior
Domains of Toddlers with ASD

As shown in Table 3, among the individual factors, toddlers’
general development level (GMDS) was the only factor that
was positively statistically significantly related to all of the
adaptive behavior dimensions and the Composite scale with
a medium or small (only for Motor skills) correlation coef-
ficient magnitude. Both toddlers’ age and comorbid condi-
tions (CBCL 1Y2-5) were statistically significantly negatively
related to all of the Vineland-II domains and the Composite
scale with correlation coefficients of medium magnitude
(except for the correlations for Daily living skills/age and
Motor skills/comorbid conditions, for which the magnitude
was small). The ADOS-2 Social affect dimension had sta-
tistically significant negative correlations (with coefficients
of medium magnitude) with all of the dimensions of adap-
tive behavior, except for the Motor skill domain. Finally,
toddlers’ birth order and ADOS-2 Restrictive and repeti-
tive behavior exhibited no significant relationships with any
adaptive behavior domain.

Regarding environmental factors, mothers’ years of study
were statistically significantly related to Communication and
Socialization domains and the Composite scale. Fathers’
occupational prestige was statistically significantly associ-
ated with the Vineland-II Communication and Socialization
domains. Fathers’ expert using dimension of Cultural Capi-
tal was statistically significantly related to the Vineland-II
Socialization domain, whereas mothers’ bridging dimension
of Social Capital was significantly related to the Vineland-II
Daily living skills domain. All of these statistically signifi-
cant correlation coefficients were positive, and had a small
magnitude.

Individual and Environmental Factors Affecting
Adaptive Behaviors of Toddlers with ASD

The factors that were statistically or tendentially signifi-
cantly correlated with the toddler’s adaptive behavior were:
four individual factors (toddlers’ age, general development
level, social affect autism symptoms, and total comorbid
conditions), five maternal and four paternal environmental
factors (occupational prestige, consuming and expert using
Cultural Capital dimensions, and bridging Social Capital
dimension of both parents, and mothers’ years of study).
Therefore, maximum nine independent variables were
introduced in the regression models for the individual and
maternal factors regression analyses, and maximum eight
independent variables were introduced for the individual
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Table 4 Standard multiple regressions of individual and environmental factors on Vineland-II domains and Composite scale of toddlers with

ASD

Vineland-II

Communication Daily living skills Socialization Motor skills Composite scale

p st B

s s s s 572 p s

Individual and maternal environmental factors (n=134)
Toddlers’

Age — 52%k% 23 — QTR
General development

GMDS total AT 13 S56FH*
Autism symptoms

ADOS-2 Social affect —.17%* .02 —.08
Comorbid conditions

CBCL 1%2-5 Total problems —.16% .02 —.16%
Mothers’
Socio-Economic Status

Years of study .16% .02 .00

Occupational prestige
Cultural Capital factors
Consuming .07
Expert using
Social Capital factors
Bridging 15%
Adjusted R? 55 51
F 33.35%%* 20.93%***

Individual and paternal environmental factors (n=135)
Toddlers’

Age — .53 .23 — 48
General development

GMDS total AGHHE 12 58
Autism symptoms

ADOS-2 Social affect —.19% .02 —-.05
Comorbid conditions

CBCL 1Y2-5 Total problems —.14% .02 —.16%
Fathers’

Socio-Economic Status
Occupational prestige .09 —-.06
Cultural Capital factors
Consuming 14%
Expert using
Social Capital factors
Bridging -.08
Adjusted R? 54 47
F 27.32%%* 20.85%**

.19 — 4F*k .20 — 55%*k 27 — .58%** .29
17 4Ok .09 ApFE* 18 5k 19
-.10 -.05
.02 —.26%** .06 —.06 —.17%* .03
.08 .08
.01
.07
.04
.02 .08 .06
A7 .36 .61
18.12%** 26.12%%* 26.85%%*
.19 — 46%H** 17 — 55%** .29 — STHFE .28
.19 Q] EEE .09 Q7 .19 593k 20
-.05 —.04
.02 — . 26%** .06 -.01 —.17%* .02
-.02 .02
.02
12
41 .35 .56
16.77%** 24.76%%* 34.60%**

#Exp <0015 *#p <.01; *p<.05

and paternal factors regression analyses. Accordingly, the
required minimum number of 113 and of 112 participants
for the individual-maternal and the individual-paternal fac-
tors regression analyses was satisfied. Neither univariate
nor multivariate outliers were found, and the normality of

the univariate and multivariate distribution of the scores on
the measurement of the individual and environmental fac-
tors were satisfied. Among all the independent variables,
the absence of multicollinearity was ascertained because all
of the tolerance and VIF index values were higher than .50
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and lower than 2, respectively. For each independent vari-
able taken separately as well as within the set of predictors,
normality, linearity and homoscedasticity of the residuals
was ascertained. The Durbin—Watson values exhibited no
autocorrelations among the residuals. Finally, no outliers in
the standardized residuals were detected.

Table 4 shows the results of the multiple regression analy-
ses run to investigate individual and maternal or paternal
environmental factors affecting each adaptive behavior
domain when considered simultaneously. For each Vine-
land-IT domain and Composite scale, two regression analy-
ses were run. Independent variables were all of the indi-
vidual factors and the maternal (for the first regression) or
paternal (for the second regression) environmental factors
which resulted in a statistically or a tendentially significant
relationship with the adaptive behavior domain being con-
sidered. The dependent variable was each adaptive behavior
domain and Composite scale.

The results revealed that toddlers’ age and comorbid con-
ditions were found to negatively affect all of the Vineland-II
domains and the Composite scale, except comorbid condi-
tions, which did not affect the Motor skill domain. In con-
trast, toddlers’ general development positively affected all
of the adaptive behavior domains and the Composite scale.
Interestingly, ADOS-2 Social affect, although it was signifi-
cantly correlated with all of the Vineland-II domains (except
Motor skills), did not affect any adaptive behavior domains
when considered simultaneously with the other individual
and environmental factors (except for a negative effect on
the Communication domain).

Regarding environmental factors, we found that when
entered along with individual factors in the regression
model, mothers’ years of study and bridging Social Capital
positively affected toddlers” Communication and Daily liv-
ing skills domains, respectively. Fathers’ consuming Cul-
tural Capital factor positively affected toddlers’ Daily living
skills domain.

Overall, as indicated by the squared semipartial correla-
tion coefficients (sr%), among both individual and environ-
mental factors, toddlers’ age and general development level
appeared to be the independent variables that most strongly
affected all, or almost all, dimensions of children’s adaptive
behavior, with squared semipartial correlation coefficients
ranging from .17 to .29 and from .09 to .20, respectively.
Toddlers’ comorbid conditions and parents’ socio-cultural
dimensions made a contribution to specific toddlers’ adap-
tive behavior domains, with squared semipartial correla-
tion coefficients ranging from .02 to .06 and equal to .02,
respectively.

@ Springer

Discussion

The current study was conducted to investigate the specific
roles of individual factors (age, birth order, developmental
level, autism symptom severity, comorbid conditions) and
environmental factors (SES, Cultural Capital, Social Capital
and age of both mothers and fathers), considered simulta-
neously, in affecting the adaptive behavior of toddlers with
ASD. Specifically, we sought to identify whether environ-
mental factors as parents’ SCL dimensions were associated
with the adaptive behavior dimensions of children with ASD
at this early age.

Regarding the SCL of both parents, when considered
simultaneously with the other factors, we found that moth-
ers’ years of study positively affected the Vineland-II Com-
munication domain, while both mothers’ bridging Social
Capital and fathers’ consuming Cultural Capital factors
positively affected the Daily living skills domain. Already at
this early stage of life, the development of toddler’s commu-
nication skills was associated with the mother’s educational
level. Similarly, the engagement of the child in daily activi-
ties was associated with greater involvement and connec-
tions of the mother with associations in her community and
with the involvement of the fathers in cultural activities such
as visiting museums, exhibitions and art galleries, attending
theater performances and musical events, and having books
and reading for pleasure. It is possible that involvement in
cultural activities and associations provide the parents with
opportunities to discuss and understand other parents’ expe-
riences, or being less strictly focused on their children’s dif-
ficulties. Thus, socially engaged parents might allow their
children a higher level of independence and more chances
to experiment with daily living skills.

No statistically significant association was found among
both parents’ chronological age and toddlers’ adaptive
behavior. Previous studies found that advanced parental age
is associated with an increased risk of ASD in the offspring
(Wu et al. 2017). Our study indicates that advanced parental
age is not an environmental risk factor for weakened adap-
tive behavior in toddlers with ASD, consistent with previous
studies (Ben Itzchak et al. 2011; Lyall et al. 2020; Vierck and
Silverman 2015).

Among the toddlers’ individual factors, we found that,
when considered with the environmental factors, toddler’s
age and general development affected all of their adaptive
behavior dimensions, with negative and positive relation-
ships, respectively, in accord with other investigations with
toddlers and older children with ASD (e.g., Perry et al. 2009;
Ray-Subramanian et al. 2011; Uljarevic et al. 2018). Also
toddlers’ comorbid conditions resulted in negative relation-
ships with all of the adaptive behavior domains (but not
with Motor skills), in accord with a previous study of older
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children (Hartley et al. 2008). Finally, socio-affective symp-
tomatology was negatively associated only with the toddlers’
Vineland-II Communication domain, while the repetitive
behaviors symptomatology was not associated with any
adaptive behavior domains, in accord with previous studies
(Balboni et al. 2016b; Nevill et al. 2017; Paul et al. 2014).

Interestingly, the unique contribution of the environ-
mental factor years of study, bridging Social Capital and
consuming Cultural Capital to explaining the total variance
of toddlers’ adaptive behavior was smaller than that of the
toddlers’ age and general development, but similar to that of
comorbid conditions. Thus, also at this early stage of life,
environmental factors such as mothers’ years of study and
dimensions of parents’ SCL as mothers’ bridging Social
Capital and fathers’ consuming Cultural Capital factors, are
as relevant as individual factors in influencing the adaptive
behavior of toddlers with ASD.

The present findings make a unique contribution with
potentially important implications: not only toddlers’
age, general development, and comorbid conditions but
also dimensions of the parents’ SCL should be taken into
account when planning early interventions for toddlers
with ASD. The efficacy of interventions based only on
toddlers’ age, general development, and comorbid condi-
tions may be limited by the effects of the parents’ SCL.
Promoting parents’ Cultural Capital and Social Capital
might encourage them to be involved in cultural activities
and attend cultural events and connections with associa-
tions/groups in their own communities. Psychologists and
neurodevelopmental pediatricians should be aware of the
necessity of spending time with toddlers’ parents to sup-
port these aims: investigate the parental cultural capital
and social capital, learn of the connected activities offered
by their community, and ascertain parents’ interest and
willingness to commit to such activities. Family involve-
ment in cultural/community activities could represent a
“low-cost intervention” to suggest to families along with
evidence-based treatments to improve family functioning
and possibly the effectiveness of treatment.

Future investigations should evaluate the relevance of
the current findings for the development of toddlers’ adap-
tive behavior by investigating Cultural Capital factors and
Social Capital factors in relation to activities that primar-
ily occur online (e.g., courses or conferences attended
online, cultural associations conducting online activities,
such as Facebook/online discussion groups). Moreover,
regarding the measurement of the general development
with the GMDS, we used raw scores rather than normative
scores, given that almost 75% of the participants obtained
a score below the minimum raw score for which a nor-
mative score was available. Normative scores are based
on age norms comparing the participant’s performance to
children of the same age, whereas raw scores would not

take the participant’s age into account. Raw scores reflect
both ability and age. However, the participant’s age was
entered as an independent variable with the general devel-
opment in the regression analyses. Therefore, the effect
of age seems to have been properly taken into account in
the regression models. Another limitation of the present
study that should be taken into account when interpreting
the current results concerns the absence of control groups
of toddlers with typical development or other neurodevel-
opmental disorders. Future investigations should be con-
ducted to describe the unique characteristics of ASD. It is
clinically important to know if the relationships found in
this study are unique to the ASD population or are more
general to youth with atypical development. Furthermore,
the relationship between dimensions of the parents’ SCL,
toddlers’ adaptive behavior, health professional policies
and institutional practices and intervention choices for tod-
dlers with ASD merits further investigation. Finally, longi-
tudinal studies may be useful for determining the effects of
individual and environmental factors, particularly Cultural
Capital, Social Capital and SES of mothers and fathers in
the trajectories of the development of adaptive behavior
of toddlers with ASD.

However, despite these limitations, the current study
highlights the relevance of evaluating environmental fac-
tors in addition to individual factors to provide a complete
picture of the limits and the resources to take into account
in the planning of early interventions for toddlers with ASD.
Thus, consideration of a toddler’s environment can increase
the likelihood of developing interventions that increase the
toddler’s quality of life and that of their family.

Acknowledgments The authors thank Alessia Carducci and Alice
Tamberi for their help in data collection.

Author contributions GB contributed to the conceptualization of the
study, data curation, formal analysis, methodology, resources, supervi-
sion, wrote the manuscript, review and editing of the manuscript. AB
contributed to data curation, formal analysis, investigation, wrote the
manuscript. GR contributed to data curation, investigation. RC and AM
contributed to investigation. RT contributed to the conceptualization
of the study, investigations, resources. RI contributed to the conceptu-
alization of the study, investigation, resources, supervision. FM con-
tributed to the conceptualization of the study, resources, supervision,
review and editing of the manuscript. All authors read and approved
the final manuscript.

Funding Open access funding provided by Universita degli Studi di
Perugia within the CRUI-CARE Agreement.

Compliance with Ethical Standards

Conflict of interest The authors declare that they have no conflict of
interest.

Ethical Approval This study was performed in accordance with the
ethical standards laid down in the 2013 Fortaleza version of the Dec-

@ Springer



3480

Journal of Autism and Developmental Disorders (2021) 51:3469-3482

laration of Helsinki. Informed consent was obtained from each par-
ticipant. The Institutional Review Board Comitato Etico Pediatrico
Regione Toscana, Azienda Ospedaliera Universitaria Meyer, Firenze,
Italia, approved the study procedure and all study documents (#9/2016).

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons licence, and indicate if changes
were made. The images or other third party material in this article are
included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in
the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

Achenbach, T. M., & Rescorla, L. A. (2000). Manual for the ASEBA
preschool forms & profiles. University of Vermont, Research
Center for Children, Youth & Families.

American Psychiatric Association. (2013). Diagnostic and statisti-
cal manual of mental disorders (5th ed.). Philadelphia: Ameri-
can Psychiatric Association. https://doi.org/10.1176/appi.books
.9780890425596.

Arterberry, M. E., Midgett, C., Putnick, D. L., & Bornstein, M. H.
(2007). Early attention and literacy experiences predict adaptive
communication. First Language, 27(2), 175-189. https://doi.
org/10.1177/0142723706075784.

Avrech Bar, M., Shelef, L., & Bart, O. (2016). Do participation and
self-efficacy of mothers to children with ASD predict their chil-
dren’s participation? Research in Autism Spectrum Disorders, 24,
1-10. https://doi.org/10.1016/j.rasd.2016.01.002.

Balboni, G., & Cubelli, R. (2016). Questionario sugli Interessi Cultur-
ali [Scale of Cultural Capital] [Unpublished manuscript]. Depart-
ment of Philosophy, Social and Human Sciences, and Education.
University of Perugia, IT.

Balboni, G., Belacchi, C., Bonichini, S., & Coscarelli, A. (2016a).
Vineland adaptive behavior scales. Survey interview form. Stand-
ardizzazione italiana (2nd ed.) [Vineland adaptive behavior
scales. Survey interview form. Italian Standardization (2nd ed.)].
Giunti OS Organizzazioni Speciali.

Balboni, G., Tasso, A., Muratori, F., & Cubelli, R. (2016b). The Vine-
land-II in preschool children with Autism Spectrum Disorders:
An item content category analysis. Journal of Autism and Devel-
opmental Disorder, 46, 42-52. https://doi.org/10.1007/s1080
3-015-2533-3.

Balboni, G., Coscarelli, A., Magnani, A. M., & Cubelli, R. (2011).
Scala di Capitale Sociale-Adattamento Italiano [Scale of Social
Capital. Italian Adaptation] [Unpublished manuscript]. University
of Valle d’Aosta, IT.

Balboni, G., Menardo, E., & Cubelli, R. (2019). Development and
validation of the Scale of Cultural Capital. Testing, Psychomet-
rics, Methodology in Applied Psychology, 26(1), 1-27. https://doi.
org/10.4473/TPM26.1.8.

Balboni, G., Mumbardé Adam, C., & Coscarelli, A. (2020). Influ-
ence of adaptive behaviour on the quality of life of adults with
intellectual and developmental disabilities. Journal of Applied
Research in Intellectual Disabilities, 33(3), 584-594. https://doi.
org/10.1111/jar.12702.

@ Springer

Ben Itzchak, E., Lahat, E., & Zachor, D. A. (2011). Advanced parental
ages and low birth weight in autism spectrum disorders—Rates
and effect on functioning. Research in Developmental Disabilities,
32(5), 1776-1781. https://doi.org/10.1016/j.ridd.2011.03.004.

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discov-
ery rate: A practical and powerful approach to multiple test-
ing. Journal of the Royal Statistical Society, Series B, 57(1),
289-300. https://doi.org/10.1111/j.2517-6161.1995.tb02031.x.

Berends, D., Dissanayake, C., & Lawson, L. P. (2019). Differences in
cognition and behaviour in multiplex and simplex autism: Does
prior experience raising a child with autism matter? Journal of
Autism and Developmental Disorders, 49(8), 3401-3411. https
://doi.org/10.1007/s10803-019-04052-7.

Bhasin, T. K., & Schendel, D. (2007). Sociodemographic risk factors
for autism in a US metropolitan area. Journal of Autism and
Developmental Disorders, 37, 667-677. https://doi.org/10.1007/
$10803-006-0194-y.

Bobbio, A., & Manganelli, A. M. (2011). Measuring social disability
responding. A short version of Paulhus’ BIDR 6. Testing Psy-
chometrics, Methodology in Applied Psychology, 18, 117-135.

Bornstein, M. H., & Bradley, R. H. (2003). Socioeconomic status,
parenting, and child development. New Jersey: Lawrence Erl-
baum Associates.

Bourdieu, P. (1986). The forms of capital. In J. E. Richardson (Ed.),
Handbook of theory and research for the sociology of education
(pp- 241-258). Westport: Greenwood Press.

Bronfenbrenner, U., & Evans, G. W. (2000). Developmental science
in the 21st century: Emerging questions, theoretical models,
research designs and empirical findings. Social Development,
9(1), 115-125. https://doi.org/10.1111/1467-9507.00114.

Carter, A. S., Volkmar, F. R., Sparrow, S. S., Wang, J. J., Lord,
C., Dawson, G., et al. (1998). The Vineland adaptive behavior
scales: Supplementary norms for individuals with autism. Jour-
nal of Autism and Developmental Disorder, 28(4), 287-308.
https://doi.org/10.1023/a:1026056518470.

Chen, X., Stanton, B., Gong, J., Fang, X., & Li, X. (2009). Personal
social capital scale: An instrument for health and behavioral
research. Health Education Research, 24(2), 306-317. https://
doi.org/10.1093/her/cyn020.

Cicchetti, D. V., Koening, K., Klin, A., Volkmar, F. R., Paul, R.,
& Sparrow, S. (2011). From Bayes through marginal utility to
effect sizes: A guide to understanding the clinical and statistical
significance of the results of autism research findings. Journal
of Autism and Developmental Disorders, 41, 168—174. https://
doi.org/10.1007/s10803-010-1035-6.

Colombi, C., Tancredi, R., Persico, A. M., & Faggioli, R. (2013).
Autism diagnostic observation schedule (ADOS-2) (2nd ed.).
Adattamento Italiano. [Autism Diagnostic Observation Sched-
ule (ADOS-2) (2nd ed.). Italian Adaptation]. Hogrefe Editore.

de Bildt, A., Oosterling, I. J., van Lang, N. D., Sytema, S., Mind-
eraa, R. B., van Engeland, H., et al. (2011). Standardized ADOS
scores: Measuring severity of autism spectrum disorders in a
Dutch sample. Journal of Autism and Developmental Disorders,
41(3), 311-319. https://doi.org/10.1007/s10803-010-1057-0.

Dickerson Mayes, S., & Calhoun, S. (2011). Impact of 1Q, age, SES,
gender, and race on autistic symptoms. Research in Autism
Spectrum Disorders, 5(2), 749-757. https://doi.org/10.1016/j.
rasd.2010.09.002.

Dumais, S. A. (2002). Cultural capital, gender, and school success:
The role of habitus. Sociology of Education, 75(1), 44—68. https
://doi.org/10.2307/3090253.

Esler, A. N., Bal, V. H., Guthrie, W., Wetherby, A., Ellis Weismer,
S., & Lord, C. (2015). The autism diagnostic observation sched-
ule, toddler module: Standardized severity scores. Journal of
Autism and Developmental Disorder, 45(9), 2704-2720. https
://doi.org/10.1007/s10803-015-2432-7.


http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1176/appi.books.9780890425596
https://doi.org/10.1177/0142723706075784
https://doi.org/10.1177/0142723706075784
https://doi.org/10.1016/j.rasd.2016.01.002
https://doi.org/10.1007/s10803-015-2533-3
https://doi.org/10.1007/s10803-015-2533-3
https://doi.org/10.4473/TPM26.1.8
https://doi.org/10.4473/TPM26.1.8
https://doi.org/10.1111/jar.12702
https://doi.org/10.1111/jar.12702
https://doi.org/10.1016/j.ridd.2011.03.004
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1007/s10803-019-04052-7
https://doi.org/10.1007/s10803-019-04052-7
https://doi.org/10.1007/s10803-006-0194-y
https://doi.org/10.1007/s10803-006-0194-y
https://doi.org/10.1111/1467-9507.00114
https://doi.org/10.1023/a:1026056518470
https://doi.org/10.1093/her/cyn020
https://doi.org/10.1093/her/cyn020
https://doi.org/10.1007/s10803-010-1035-6
https://doi.org/10.1007/s10803-010-1035-6
https://doi.org/10.1007/s10803-010-1057-0
https://doi.org/10.1016/j.rasd.2010.09.002
https://doi.org/10.1016/j.rasd.2010.09.002
https://doi.org/10.2307/3090253
https://doi.org/10.2307/3090253
https://doi.org/10.1007/s10803-015-2432-7
https://doi.org/10.1007/s10803-015-2432-7

Journal of Autism and Developmental Disorders (2021) 51:3469-3482

3481

Flouri, E., Midouhas, E., Charman, T., & Sarmadi, Z. (2015). Pov-
erty and the growth of emotional and conduct problems in chil-
dren with autism with and without comorbid ADHD. Journal
of Autism and Developmental Disorders, 45, 2928-2938. https
://doi.org/10.1007/s10803-015-2456-z.

Frigerio, A., Cozzi, P., Pastore, V., Molteni, M., Borgatti, R., & Mon-
tirosso, R. (2006). The evaluation of behavioral and emotional
problems in a sample of Italian preschool children using the Child
Behavior Checklist and the Caregiver-Teacher Report Form. Infan-
zia e Adolescenza, 5, 24-32. https://doi.org/10.1710/162.1771.

Gotham, K., Pickles, A., & Lord, C. (2009). Standardizing ADOS
scores for a measure of severity in autism spectrum disorders.
Journal of Autism and Developmental Disorders, 39(5), 693-705.
https://doi.org/10.1007/s10803-008-0674-3.

Griffiths, R. (1996). GMDS-R 0-2—Griffiths mental development scales
revised: 0 to 2 years. Italian edition, Battaglia, F. M., & Savoini,
M. (2007). Giunti OS Organizzazioni Speciali.

Hartley, S. L., Sikora, D. M., & McCoy, R. (2008). Prevalence and
risk factors of maladaptive behavior in young children with autis-
tic disorder. Journal of Intellectual Disability Research, 52(10),
819-829. https://doi.org/10.1111/j.1365-2788.2008.01065.x.

Hedley, D., Nevill, R., Uljarevi¢, M., Butter, E., & Mulick, J. A. (2016).
ADOS-2 Toddler and Module 1 Standardized Severity Scores as
used by community practitioners. Research in Autism Spectrum
Disorders, 32, 84-95. https://doi.org/10.1016/j.rasd.2016.09.005.

Hus, V., Gotham, K., & Lord, C. (2014). Standardizing ADOS
domain scores: Separating severity of social affect and restricted
and repetitive behaviors. Journal of Autism and Developmental
Disorders, 44(10), 2400-2412. https://doi.org/10.1007/s1080
3-012-1719-1.

Hus Bal, V., & Lord, C. (2015). Replication of standardized ADOS
domain scores in the Simons simplex collection. Autism Research,
8(5), 583-592. https://doi.org/10.1002/aur.1474.

Jeannotte, M. S. (2003). Singing alone? The contribution of cultural
capital to social cohesion and sustainable communities. Inter-
national Journal of Cultural Policy, 9(1), 35-49. https://doi.
org/10.1080/1028663032000089507.

Kanne, S. M., Gerber, A. J., Quirmbach, L. M., Sparrow, S. S., Cic-
chetti, D. V., & Saulnier, C. A. (2011). The role of adaptive behav-
ior in Autism Spectrum Disorder: Implications for functional
outcome. Journal of Autism and Developmental Disorder, 41(8),
1007-1018. https://doi.org/10.1007/s10803-010-1126-4.

Koutra, K., Chatzi, L., Roumeliotaki, T., Vassilaki, M., Giannakopou-
lou, E., Bastos, C., et al. (2012). Socio-demographic determinants
of infant neurodevelopment at 18 months of age: Mother-child
cohort (Rhea study) in Crete, Greece. Infant Behavior & Develop-
ment, 35(1), 48-59. https://doi.org/10.1016/j.infbeh.2011.09.005.

Lamont, M., & Lareau, A. (1988). Cultural capital: Allusions, gaps
and glissandos in recent theoretical developments. Sociological
Theory, 6(2), 153-168. https://doi.org/10.2307/202113.

Lareau, A., & Weininger, E. B. (2003). Cultural capital in educational
research: A critical assessment. Theory and Society, 32, 567-606.
https://doi.org/10.1023/B:RYS0.0000004951.04408.b0.

Lord, C., Rutter, M., DiLavore, P. C., Risi, S., Luyster, R. J., Gotham,
K., et al. (2012). Autism diagnostic observation schedule-2
(ADOS-2). Torrance: Western Psychological Services.

Luiz, D., Barnard, A., Knoesen, N., Kotras, N., Horrocks, S., &
McAlinden, P. et al. (2006). GMDS-ER 2-8—Griffiths mental
development scales extended revised: 2 to 8 years. Italian edi-
tion, Cianchetti, C., & Sannio Fancello, G. (2007). Giunti OS
Organizzazioni Speciali.

Lyall, K., Song, L., Botteron, K., Croen, L. A., Dager, S. R., Fallin,
M. D., et al. (2020). The association between parental age and
autism-related outcomes in children at high familial risk for
autism. Autism Research. https://doi.org/10.1002/aur.2303.

Menardo, E., Balboni, G., & Cubelli, R. (2017). Environmental factors
and teenagers’ personalities: The role of personal and familial
socio-cultural level. Behavioral Brain Research, 325, 181-187.
https://doi.org/10.1016/j.bbr.2017.02.038.

Menardo, E., Cubelli, R., & Balboni, G. (2020). Measurement of online
and offline personal social capital: Development and validation of
a brief scale [Manuscript in preparation]. Department of Human
Sciences, University of Verona, IT.

Meraviglia, C., & Accornero, L. (2007). La valutazione sociale delle
occupazioni nell’Italia contemporanea: Una nuova scala per vec-
chie ipotesi [The social evaluation of occupations in contemporary
Italy: A new scale for old hypotheses]. Quaderni di Sociologia,
45, 19-73. https://doi.org/10.4000/qds.899.

Muratori, F., Turi, M., Prosperi, M., Narzisi, A., Valeri, G., Guerrera,
S., etal. (2019). Parental perspectives on psychiatric comorbidity
in preschoolers with autism spectrum disorders receiving publicly
funded mental health services. Frontiers in Psychiatry, 10, 107.
https://doi.org/10.3389/fpsyt.2019.00107.

Nevill, R. E., Headley, D., Uljarevic, M., Butter, E., & Mulick, J. A.
(2017). Adaptive behavior profiles in young children with autism
spectrum disorder diagnosed under DSM-5 criteria. Research in
Autism Spectrum Disorders, 43, 53—66. https://doi.org/10.1016/j.
rasd.2017.09.006.

Paul, R., Loomis, R., & Chawarska, K. (2014). Adaptive behavior in
toddlers under two with autism spectrum disorders. Journal of
Autism and Developmental Disorders, 44, 264-270. https://doi.
org/10.1007/s10803-011-1279-9.

Paulhus, D. L. (1991). Measurement and control of response bias. In J.
P. Robinson, P. R. Shaver, & L. S. Wrightsman (Eds.), Measures
ofpersonality and social psychological attitudes (pp. 17-59). New
York: Academic Press.

Perry, A., Flanagan, H. E., Dunn Geier, J., & Freeman, N. L. (2009).
Brief report: The Vineland Adaptive Behavior Scales in young
children with autism spectrum disorder at different cognitive
levels. Journal of Autism and Developmental Disorders, 39(7),
1066-1078. https://doi.org/10.1007/s10803-009-0704-9.

Ray-Subramanian, C. E., Huai, N., & Ellis Weismer, S. (2011). Brief
report: Adaptive behavior and cognitive skills for toddlers on the
autism spectrum. Journal of Autism and Developmental Disor-
ders, 41(5), 679-684. https://doi.org/10.1007/s10803-010-1083-y.

Segev, A., Weisskopf, M. G., Levine, H., Pinto, O., & Raz, R. (2019).
Incidence time trends and socioeconomic factors in the observed
incidence of autism spectrum disorder in Israel: A nationwide
nested case-control study. Autism Research, 12(12), 1870-1879.
https://doi.org/10.1002/aur.2185.

Shumway, S., Farmer, C., Thurm, A., Joseph, L., Black, D., & Golden,
C. (2012). The ADOS calibrated severity score: Relationship to
phenotypic variables and stability over time. Autism Research,
5(4), 267-276. https://doi.org/10.1002/aur.1238.

Sparrow, S. S., Balla, D. A., & Cicchetti, D. (1984). Vineland Adaptive
Behavior Scales. American Guidance Service.

Sparrow, S. S., Cicchetti, D. V., & Balla, D. A. (2005). Vineland adap-
tive behavior scales, survey forms manual (2nd ed.). American
Guidance Service.

Tabachnick, B. G., & Fidell, L. S. (2013). Using multivariate statistics
(6th ed.). London: Pearson.

Tassé, M. J., & Balboni, G. (2021). Theories and measurement of
adaptive behavior. In Glidden, L. M. (Editor-in-Chief), APA
handbook of intellectual and developmental disabilities: Vol. 1.
Foundations. American Psychological Association. https://doi.
org/10.1037/0000194-016.

Tassé, M. J., Schalock, R. L., Balboni, G., Bersani, H., Jr., Borthwick-
Duffy, S. A., Spreat, S., et al. (2012). The construct of adaptive
behavior: Its conceptualization, measurement, and use in the
field of intellectual disability. American Journal on Intellectual

@ Springer


https://doi.org/10.1007/s10803-015-2456-z
https://doi.org/10.1007/s10803-015-2456-z
https://doi.org/10.1710/162.1771
https://doi.org/10.1007/s10803-008-0674-3
https://doi.org/10.1111/j.1365-2788.2008.01065.x
https://doi.org/10.1016/j.rasd.2016.09.005
https://doi.org/10.1007/s10803-012-1719-1
https://doi.org/10.1007/s10803-012-1719-1
https://doi.org/10.1002/aur.1474
https://doi.org/10.1080/1028663032000089507
https://doi.org/10.1080/1028663032000089507
https://doi.org/10.1007/s10803-010-1126-4
https://doi.org/10.1016/j.infbeh.2011.09.005
https://doi.org/10.2307/202113
https://doi.org/10.1023/B:RYSO.0000004951.04408.b0
https://doi.org/10.1002/aur.2303
https://doi.org/10.1016/j.bbr.2017.02.038
https://doi.org/10.4000/qds.899
https://doi.org/10.3389/fpsyt.2019.00107
https://doi.org/10.1016/j.rasd.2017.09.006
https://doi.org/10.1016/j.rasd.2017.09.006
https://doi.org/10.1007/s10803-011-1279-9
https://doi.org/10.1007/s10803-011-1279-9
https://doi.org/10.1007/s10803-009-0704-9
https://doi.org/10.1007/s10803-010-1083-y
https://doi.org/10.1002/aur.2185
https://doi.org/10.1002/aur.1238
https://doi.org/10.1037/0000194-016.
https://doi.org/10.1037/0000194-016.

3482

Journal of Autism and Developmental Disorders (2021) 51:3469-3482

and Developmental Disabilities, 117(4), 291-303. https://doi.
org/10.1352/1944-7558-117.4.291.

Uljarevic, M., Hedley, D., Nevill, R., Evans, D. W., Cai, R. Y., Butter,
E., et al. (2018). Brief report: Poor self-regulation as a predictor
of individual differences in adaptive functioning in young children
with autism spectrum disorder. Autism Research, 6(8), 1-9. https
://doi.org/10.1002/aur.1953.

Vierck, E., & Silverman, J. M. (2015). Brief report: Phenotypic dif-
ferences and their relationship to paternal age and gender in
autism spectrum disorder. Journal of Autism and Developmen-
tal Disorders, 45(6), 1915-1924. https://doi.org/10.1007/s1080
3-014-2346-9.

Volkmar, F. R., Carter, A., Sparrow, S. S., & Cicchetti, D. V. (1993).
Quantifying social development in autism. Journal of the Ameri-
can Academy of Child and Adolescent Psychiatry, 32, 627-632.
https://doi.org/10.1097/00004583-199305000-00020.

Wang, C., Geng, H., Liu, W., & Zhang, G. (2018). Prenatal, perinatal
and postnatal factors associated with autism. Medicine, 96(18),
€6696. https://doi.org/10.1097/MD.0000000000006696.

@ Springer

Westerlund, M., & Lagerberg, D. (2008). Expressive vocabulary in
18-month-old children in relation to demographic factors, mother
and child characteristics, communication style and shared reading.
Child: Care, Health and Development, 34(2), 257-266. https://
doi.org/10.1111/j.1365-2214.2007.00801 .x.

Wiggins, L. D., Barger, B., Moody, E., Soke, G., Pandey, J., & Levy,
S. (2019). Brief report: The ADOS calibrated severity score best
measures autism diagnostic symptom severity in pre-school chil-
dren. Journal of Autism and Developmental Disorders, 49(7),
2999-3006. https://doi.org/10.1007/s10803-017-3072-x.

Wu, S., Wu, F,, Ding, Y., Hou, J., Bi, J., & Zhang, Z. (2017). Advanced
parental age and autism risk in children: A systematic review and
meta-analysis. Acta Psychiatrica Scandinavica, 135(1), 29-41.
https://doi.org/10.1111/acps.12666.

Publisher’s Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.


https://doi.org/10.1352/1944-7558-117.4.291
https://doi.org/10.1352/1944-7558-117.4.291
https://doi.org/10.1002/aur.1953
https://doi.org/10.1002/aur.1953
https://doi.org/10.1007/s10803-014-2346-9
https://doi.org/10.1007/s10803-014-2346-9
https://doi.org/10.1097/00004583-199305000-00020
https://doi.org/10.1097/MD.0000000000006696
https://doi.org/10.1111/j.1365-2214.2007.00801.x
https://doi.org/10.1111/j.1365-2214.2007.00801.x
https://doi.org/10.1007/s10803-017-3072-x
https://doi.org/10.1111/acps.12666

	Individual and Environmental Factors Affecting Adaptive Behavior of Toddlers with Autism Spectrum Disorder: Role of Parents’ Socio-cultural Level
	Abstract
	Relationships Between Environmental Factors and Adaptive Behavior of Toddlers with ASD
	Relationships Between Individual Factors and Adaptive Behavior of Toddlers with ASD
	Methods
	Materials
	Adaptive Behavior
	General Development
	Autism Symptoms
	Comorbid Conditions
	Socio-Economic Status
	Cultural Capital
	Social Capital
	Social Desirability

	Participants
	Procedure
	Data Analysis

	Results
	Relationships Between Individual and Environmental Factors with Adaptive Behavior Domains of Toddlers with ASD
	Individual and Environmental Factors Affecting Adaptive Behaviors of Toddlers with ASD

	Discussion
	Acknowledgments 
	References




