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Abstract
We investigated which item subsets of the Vineldnzan discriminate low-functioning
preschoolers with ASD from matched peers with otferodevelopmental disorders, using a
regression analysis derived from a normative sangpéeEcount for cognitive and linguistic
competencies. At variance with the typical profdegattern with Communication more
impaired than Socialization was observed. The soafthe frequently reported Socialization
delay in ASD appears to be in Playing and Imitaskiljs only, not in other social adaptive
behavior skills. The combination of item subsesyi?lg, Following instructions, Beginning
to talk, and Speech skills provided the best dhsicration between the two clinical groups.
Evaluation of the Vineland-II score on item-conteategories is a useful procedure for a

more efficient clinical description.

Keywords:Vineland, Autism spectrum disorder, Adaptive bebaprofile, Matching

equivalence
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The Vineand-II in Preschool Children with Autism Spectrum Disorders:
An Item Content Category Analysis

Autistic spectrum disorder (ASD) is defined as avpsive neurodevelopmental
disorder characterized by persistent deficits tiada@ommunication and social interaction
across multiple contexts and by repetitive or retbie behaviors, activities, and interests
(American Psychiatric Association 2013). Frequentigividuals with ASD also have an
intellectual disability (e.g., Centers for Dise&antrol and Prevention 2009, 2012, 2014)
which compromises their adaptive behavior skilisajreement with the DSM-5, in case of
diagnosis of ASD, it is also necessary to ascemtéiether the individual presents an
intellectual impairment or not.

Because early and targeted intervention has pedinefits (see, e.g., Dawson et al.
2010; Fein et al. 2013; Green et al. 2010; Muraad Narzisi 2014), children with ASD
should be enrolled in intervention programs as sopossible (e.g., Makrygianni and Reed
2010; Rogers et al. 2014). To this aim, severathaatd reliable instruments are available for
evaluating the core behavioral features of ASD.{¢hg Autism Diagnostic Observation
Schedule-2 [ADOS-2] and the Autism Diagnostic atew-Revised [ADI-R]; Lord et al.
2012; Lord et al. 1994) and can be used for clirpcaposes (Matson et al. 2012; Matson et
al. 2011). However, the evaluation of adaptive bedrds also useful for diagnostic
classification and treatment planning (Carter e1898; Farley et al. 2009; Klin et al. 2007).

The assessment of adaptive behavior is intendddteymine individual abilities in
everyday life in terms of functional communicatisogialization, and daily living skills
(Schalock et al. 2010; Tassé et al. 2012). The lgimeAdaptive Behavior Scale (VABS;
Sparrow et al. 1984) and the revised edition (\&@ndHll; Sparrow et al. 2005) have been
documented as two of the most valid and reliabdésttor the evaluation of adaptive behavior

skills (Balboni et al. 2001; Schalock et al. 208@arrow et al. 2005). The four scales of
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Communication, Daily Living Skills, Socializatioand Motor Skills are quickly and easily
administered via a semi-structured interview wité individual’s caregiver, and have often
been used for individuals with ASD (e.g., CartealetL998; Klin et al. 2007).

Several investigations have attempted to identifypecal adaptive behavior profile of
autism (e.g., Carpentieri and Morgan 1996; Volketaal. 1987). Yet, results do not seem to
be conclusive. The observed behavioral patterrierdidr critical factors such as the
participant’s age and cognitive level, as well@srésearch methodology employed
(experimental design, normative scores, and Virtelaarsion) (see, e.g., Paul et al. 2011;
Perry et al. 2009).

Using within-participants research designs anddstethscores, a profile including
very substantial delays in Socialization, modedatiays in Communication, and relative
strengths in Daily Living and Motor Skills has geailey been found in individuals with high
or average cognitive level, i.e., the so-callegital autism profile” (Carter et al. 1998; Klin
et al. 2007; Kraijer 2000; Volkmar et al. 1993)dfferent profile with Socialization higher
than Communication (Communication < SocializatioDaily Living Skills < Motor Skills)
has generally been observed in individuals witlowehverage cognitive levels (see, e.g.,
Fenton et al. 2003). However, in young childrerhvdifferent cognitive levels, the studies
that have used the VABS have found contrastingteeseither Socialization higher than
Communication and Daily Living skills (Carter et 4698; Perry et al. 2009) or
Communication higher than Socialization and Dailjirhg skills (Matthews et al. 2015).
Only with the Vineland-Il the standard patternsén@een reported: the typical autism profile
in 4- to 17-year-old high-functioning individualkgnne et al. 2011) and the Socialization
higher than Communication pattern in toddlers vegfow-average cognitive levels (Ray-
Subramanian et al. 2011).

A different pattern emerges from studies with aahatl group design involving
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individuals with and without ASD. Using the stamdlacores of the VABS, the typical ASD
profile has been found in individuals with low tigh cognitive level (e.g., Loveland and
Kelly 1991; Volkmar et al. 1987; Mouga et al. 2014pwever, using the Vineland-Il with
low-functioning toddlers, Paul et al. (2011) red¢gfdund that those with ASD, compared
with peers without ASD, had lower scores in the @amication and Daily Living Skill
domains but not in the Socialization domain.

Most of these inconsistencies could be relatetdeddvel of measurement of adaptive
behavior. Usually, scores on the Vineland domamn®( the subdomains) are compared with
each other. However, domains (but also subdomallsy measurement of several adaptive
behavior skills at different levels of developmeédh narrow domains such as Socialization
and Communication, weaknesses and strengths majistoethe same individual and cause
high variability. To understand the adaptive bebaprofile, researchers should consider not
only the total scores of the domains and subdontaihslso the scores of item subsets that
measure specific adaptive behavior skills. For gdato investigate differences between
school-aged children with ASD and other neurodgualental disorders (NDDs), the
Receptive VABS subdomain can be used by treatipgrately the sets of items labeled
“Understanding,” “Listening and attending,” and tlBaving instructions” (see Paul et al.
2004).

Moreover, instead of a within-group design, a congea between matched groups of
individuals with ASD or with other NDDs (e.q., ifiectual disability, language disorder)
should be undertaken. To this aim, a group with A0 one without should be matched for
relevant variables that may influence individualdaptive behavior: age, gender, cognitive
and socio-cultural level (e.g., Tassé et al. 20489 linguistic abilities (e.g., Kanne et al.
2011). To match groups of participants on a greatlyer of critical variables, the

methodological procedure proposed by Volkmar ef18193) is preferable. This procedure
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involves a representative normative sample to danultiple regression equations that
predict expected scores in Vineland-II on the bakibe relevant variables. The application
of these equations to the clinical samples alldvescomputation of Vineland-HZ scores that
express, for each participant with and without A8ie, difference between the individual’s
adaptive behavior and that of the normative santalehas the same value on the relevant
variables (i.e., adaptive behavior level expectgkn the clinical participant’s values on
relevant variables). In this way, groups with aritheut ASD can be compared regardless of
their values on relevant variables.

The present study aimed to examine whether Vinelbpdrformance at the item
subset level can account for the inconsistenci¢isardescription of the typical ASD profile
reported in the literature. The main goal was entdy the subsets of items that could
discriminate between two matched groups of Itgtiseschoolers, one with ASD and one with
non-autistic NDD. Moreover, we aimed to identifg tbtombination of item subsets that
renders the best classification of participantsthétclinical level, this study is particularly
useful because the Vineland-II has not yet beeni@rag to investigate the profiles of
preschoolers with ASD.

Method
Participants

Fifty-two Italian children fMage = 4.44 yearsSD = 0.90, range 3—-6; 83% male)
participated. They were recruited at the IRCCSI&tdhris Foundation, an Italian center
specialized in the assessment of children withbseutind other NDDs. The participants were
selected from the 3- to 6-year-old children who hadn evaluated for suspected ASD during
2006 and 2007 and had received a diagnosis in agrgevith the DSM-IV-TR criteria
(American Psychiatric Association 2000) on the asithe ADOS scale (Lord et al. 1999),

direct observation, and parent interview. The gebtkparticipants were assigned to one of
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two groups upon the diagnosis received: those thigidiagnosis of pervasive developmental
disorder (ASD groupn = 32) and those with the diagnosis of a non-aatdDD (NDD
group;n = 20). Following the criteria proposed by Kovedaktwood (2013) for establishing
equivalence in group-matching design with partinisavith developmental disabilities, the
two groups did not differ statistically on a numbérelevant variables: agg%0) = 0.47p =
.640, Cohen'sl = 0.13,SDasp/SDP\op = 1.19), genderxf(1) = 0.61,p = .434, Cohen’sv =
0.11), or mother’s and father's educational lex&{2) = 0.61,p = .738, Cohen’sv = 0.11;
x%(2) = 0.18,p = .915, Cohen’sv = 0.06, respectively) (Table 1). Children with ABRd a
statistically significant higher ADOS calibratedsedty score (Gotham et al. 2007, 2009; Hus
et al. 2014) in both ADOS Social Affect and Res&itand Repetitive Behaviors domains
(t(48,255) = 6.41p < .001, Cohen’s = 1.61;t(34,411) = 3.45p = .002, Cohen’sl = 1.03,
respectively). All children lived with their famés and 96%n(= 50) attended kindergarten.
<Insert Table 1 here>

The ASD group comprised 16 (50%) children who &lad an intellectual disability (5
mild, 11 moderate). The NDD group included 13 ateifd(65%) with language disorders (8
of them had also a regulation or behavioral disQrdechildren (25%) with intellectual
disability (3 mild and 2 moderate), and 2 (10%)hwatglobal developmental delay.

The two groups of children differed in their cogyet (t(50) = 2.75p = .008, Cohen’s
d = 0.78) and linguistict(50) = 2.04p = .047, Cohen’sl = 0.58) abilities, as measured by the
Leiter-R (Roid and Miller 1997) and the Peabodytitie Vocabulary Test-R (PPVT-R; Dunn
and Dunn 1981 [Italian adaptation, Stella et aO®} respectively (see Table 1). To compare
the two groups and rule out the influence of thitedent levels of cognitive and linguistic
competence, following Volkmar et al.” s procedut893), a group comprising children with
typical development was recruited and underwens#me tests to produce normative

individual scores. The normative group included tB2dren Mage = 4.52 yearsSD= 0.77,
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range 3—-6) selected from an urban area in nortitedsn One thousand and fifty parents of
potential participants were asked to participatenstudy; of these, 12% agreed. All children
of the normative group were born in Italy and wigaéan native speakers; 97% of them
attended kindergarten. The characteristics of tienative sample are shown in Table 2. For
all participants, parental informed consent wasioletd and no monetary incentive was given.

<Insert Table 2 here>

Materials

Vineland-Il. Vineland-Il Survey Interview Form scales assesptde behavior in terms of
abilities for personal and social functioning iffelient domains of everyday life.
Specifically, four different domains assess eactelbpmental step from 0 to 90 years old in
communication, socialization, and daily living athag skills, and from 0 to 7 years old in
motor adaptive skills. Each domain is formed bydsubains (Receptive, Expressive, and
Written Communication; Personal, Domestic, and Comity Daily Living Skills;
Interpersonal Relationship, Play and Leisure Tiamg| Coping Skills Socialization; Gross
and Fine Motor Skills) with item sets assessinggjgecontent areas (i.e., adaptive skills). In
the present study, the scores obtained for alithiem sets of Communication, Daily Living
Skills, and Socialization domains identified by 8pw et al. (2005) were used. All sets
contain 1-14 individual items (median = 6 item%)sgble item scores are 2, 1, or 0, and the
score for each set is calculated as the mean ahdnadual item scores (for more detail see
Sparrow et al. 2005).

An Italian adaptation of the Vineland-Il, approvegPearson Editor, was used
(Balboni et al. in press). The adaptation was zedlby a group made up of three professors
of psychology and one professional psychologisth wkpertise in the following areas:
adaptive behavior, typical and atypical developmeeellectual disabilities and ASD,

psychometrics, and theory of tests. The Internatidest Commission Guidelines for
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Translating and Adapting Tests were followed (In&tional Test Commission, 2005). When
suitable, the same items used in the Italian vaersidhe VABS were maintained (Balboni
and Pedrabissi 2003). Items newly introduced orviheland-1l were translated in Italian in
accordance with Tassé and Craig’s (1999) principlems were modified only if necessary
to allow the measurement of adaptive behavior énltdlian context. A pilot administration
was conducted to investigate the comprehensilgfitfems. Finally, a back translation was
performed by two native English-speaking transk&torensure that the meaning of the items
was preserved. In regards the psychometric pr@seofithe Italian adaptation of the
Vineland-Il, internal consistency reliability wasvestigated in 27 age groups of 64 to 120
persons each (mean = 99), covering the age raogelfirth to 90. The mean of reliability
coefficients for Communication, Daily Living SkiJland Socialization domains were very
good: .90, .90, and .91, respectively. Test-ratdi&tbility was investigated in 87 children
aged 3 to 6 years old by means of a second adnaitiast of the Vineland-Il after a mean
interval of 33 days (range: 21-49 days) with theesaespondent and interviewer pairs. The
Pearson’s correlation coefficients for CommuniaatiDaily Living Skills, and Socialization
domains were high: .94, .94, and .91, respecti@hally, criterion validity was studied in 32
children aged 3 to 5 years old, comparing the \Aneétll score with the score on the Raven’s
Coloured Progressive Matrices (Raven et al. 1988 greement with the literature (Tassé et
al. 2012), the correlation between the Communicadiomain and intelligence was .63,
higher than the .38 correlation obtained for thdyDaving Skills domain and the .16
correlation for the Socialization domain (for maletail, see Balboni et al. in press).
Leiter-R. To prevent the influence of linguistic competertbe, Leiter-R was used, which
provides a nonverbal measurement of global inegg for individuals up to a

developmental age of 24 months. The tasks fronVibalization and Reasoning Battery



VINELAND-II ITEM CONTENT CATEGORY ANALYSIS
10

were used: Figure Ground, Form Completion, Match8gguential Order, Repeated Pattern,
and Classification.
Peabody Picture Vocabulary Test-Rhe PPVT-R allows the measurement of receptive
vocabulary in individuals up to a developmental aj@0 months. The examiner says a word,
and the examinee must choose from four presenttares the one that best corresponds to
the word. An Italian adaptation of the test wasdu&ella et al. 2000).
ADOS.The ADOS is a standardized semi-structured obtiena instrument that assesses
symptoms of autism in the areas of communicatiooigdization, toy play, stereotyped
behaviors, and restricted interests, through alstahseries of activities designed to elicit
certain behaviors. Four different modules can briadtered, depending on the individual's
age and level of language development. The nunizkthee nature of items differ across
modules, as does the diagnostic algorithm usedetatify the presence of ASD. The two
separated calibrated severity scores developediiya@ et al. (2007, 2009; Hus et al. 2014)
for the ADOS Social Affect and Restricted and RepetBehaviors domains were used.
Procedure

Trained psychologists administered all tests anddlwho evaluated the participants
with ASD or with NDD did not know the clinical grpueach child was assigned to. The
Vineland-Il Survey Form was administered to themeot(97%) or father (3%) of each
participant in the clinical and normative groupd.cdhildren underwent the Leiter-R and the
PPVT-R. The ADOS was administered during the clihevaluation by psychologists with
the requested training. For organizational reasoms,child in the NDD group did not
undergo the ADOS. At the end of the evaluation @sscthis child received a diagnosis of
language disorder based on the standard protocelgpected ASD and confirmed by the
speech pathologist consultants. The participantgoteted either module 1 (77%) or module

2 (23%). The Vineland-1l was administered first ahed ADOS immediately afterward. The
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PPVT and the Leiter-R were administered as thd trfourth task in a counter-balanced
order.
Results
1. Computation of the Vineland-1l Z scores followgnVolkmar’s procedure

First, multiple regression equations were derivedifthe normative sample to predict
raw scores on Vineland-Il domains, subdomains,sai$ets of items on the basis of raw
scores on Leiter-R and PVTR-R predictors. Raw scoather than normative scores were
used for both predictors as well as for Vinelanddimains and subdomains to increase the
variability of the score distribution of the variab (for more details, see Volkmar et al. 1993
and an application in Gillham et al. 2000). Regmsgsquations were derived using forward
stepwise regression. Cognitive and linguistic Isweére always entered as the first and
second predictors. The cognitive level predictos wanserved if its unique contribution was
statistically significant; the linguistic level ghetor was conserved if it added at least 1% of
variance td?? (see, Volkmar et al. 1993). In Table 3, equatidnsined for Communication,
Daily Living Skills, and Socialization domains aeported. Regression equations were
obtained also for the Vineland-1l subdomains andafbthe subsets of items with a non-zero
standard deviation of normative sample scores @aquations were not derived for item
subsets on which all the normative participantsinletd a score equal to zero or two). For all
the equations derived, the associated analysiarednce was statistically significant. For the
normative participants, the ratio of observed raaras to predicted scores was computed for
domains, subdomains, and subsets of items. Theswwddhe ratios for domains, subdomains,
and item subsets were close to the expected valLO®.

<Insert Table 3 here>
Regression equations were then used with the tiw@al groups with ASD and with

non-autistic NDD to derive their expected score®githeir intellectual and linguistic
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competence. Expected scores were computed forafiddl domains, subdomains, and
subsets of items. Ratios between observed and exjpsoores were computed and, as
anticipated, they were below 1 in the communica#ind socialization domains. Ratios were
then transformed int@ scores using the mean and the standard deviatitire o&tios of the
normative sample.

This procedure allows conversion of raw scoredefgarticipants with ASD and with
non-autistic NDD intaZ scores that express the level of adaptive behavimpared with
individuals of the normative sample with the samtellectual and linguistic competencies.
For example, a negativescore indicates that the participant has adapgmawor skills that
are lower than those of normative children with shene cognitive and linguistic
competencies. In this way, the groups with ASD aittd non-autistic NDD could be
compared although they had different levels of @bgnand linguistic competencies.

In accord with previous studies (Gillham et al. @00@olkmar et al. 1993), this
procedure was not applied to the Vineland-1l Md@@&ills domain. Even if cognitive and
linguistic competencies proved to be statisticaignificant predictors of scores on the Motor
Skills domain, this could be due mostly to fine orabilities required by the tests used (i.e.,
Leiter-R and PVTR-R). Furthermore, from our clip@rticipants we selected two subgroups
with ASD and non-autistic NDD and matched themardy on age, gender and parents’
educational level but also on cognitive and lingaiabilities. The raw scores on the
Vineland-II Motor Skills domain, subdomains, anehit subsets obtained by these two
subgroups were compared and no statistically saamt differences were found.

2. ldentification of sets of items that discriminathe groups with ASD and with non-
autistic NDD

First, we compared the two groups on Zrecores obtained in the Vineland-II

Communication, Socialization, and Daily Living S&itlomains and subdomains (Table 4).
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The ASD group had a significantly lowZiscore only in the Communication domaii(bQ) =
2.47,p=.017, Cohen'dsl = 0.70,) while the other domains as well as thenfasite score
were comparable. Comparisons across subdomainaleevinat the ASD group obtained
significantly lower scores in Receptiv€50) = 3.18p = .002, Cohen’sl = 0.91), Expressive
(t(50) = 2.95p = .005, Cohen’dl = 0.84), and Play and Leisure Tini26.635) = 2.47p =
.020, Cohen’sl = 0.81) subdomains. All differences were largen€wvsd > 0.80) except for
Communication, which was a medium-sized effectq& ®ohen’sd < 0.80), according to
Cohen (1988). No differences were found on therabbdomains.

<Insert Table 4 here>

We then analyzed the scores on the item subseiglentfy those that discriminated
the ASD and non-autistic NDD groups, we us¢eists.

For the Communication domain (Table 5), significdifierences in th& scores were
found for the following item subsets: Understandingtening and attending, and Following
instructions (Receptive subdomain); and Beginnmtalk, Interactive speech, and Speech
skills (Expressive subdomain). In the Daily LiviBgills domain, differences were found in
Telephone skills, which implies the use of langyael in Rules, rights, and safety
(Community subdomain). In the Socialization domaignificant differences were found in
Imitating (Interpersonal Relationship subdomainj anPlaying (Play and Leisure time
subdomain). In all comparisons, the ASD group algdilower scores. The effect size was
medium (Understanding, Listening and attending eSpeskills, Telephone skills, Rules,
rights, and safety, and Imitating) or large (Follogvinstructions, Beginning to talk,
Interactive speech, and Playing). In summary, wideeet the domain level the only
differences between the two groups were in Comnatioic, when item subsets were
considered, differences in Daily Living Skills aimdSocialization were also observed.

<Insert Table 5 here>
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To identify the item subsets that discriminatedtthe clinical groups, we also used
ROC analysis and logistic regression. In partigUR®C analysis allowed estimation of the
probability of correct classification, while logistegression allowed computation of the
percentage of participants correctly classified edich group. In Table 5, sets of items for
which both ROC analysis and logistic regressioreadyd a discriminant ability at above-
chance level (i.e., statistically significantly hey than .50) are reported. As can be seen, these
item subsets were, for the Communication domairddgstanding, Listening and attending,
Following instructions (Receptive subdomain); Begng to talk, Interactive speech, and
Speech skills (Expressive subdomain); for the Dalyng Skills domain, Rules, rights, and
safety (Community subdomain); and for the Sociéilimadomain, Imitating (Interpersonal
Relationship subdomain) and Playing (Play and Lreistme subdomain).

3. Identification of the item subset combinationghbest classifies participants in the two
groups

To identify the best combination of item subsetedr discriminant functions
analyses were run. Linear discriminant analysisireg at least five participants in each
group per predictor variable (Fletcher et al. 198&cause the smaller of the two matched
groups included 20 participants, four predictorsidde entered.

The four item subsets for which the differencesveen the two groups had the
highest magnitude were (in order of magnitude) iRyFollowing instructions, Beginning to
talk, and Interactive speech (Table 5). The taaplacity for classification, i.e., the mean of
probability of correct classification and partiaipa correctly classified, was computed. The
same four item subsets produced the best resultsafssification capacity, but with a slightly
different order of magnitude: Playing, Beginningatk, Following instructions, and
Interactive speech. Therefore, we ran a discrintinaalyses with these four item subsets as

predictors. This combination correctly classifiet¥® of participants, and, specifically, 72%
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of children with ASD and 60% of children with nontistic NDD (Wilks' A = .75;x*[4] =
13.94;p = .007). In children classified with ASD, sensitywvas 74% and specificity was
57%.

Other discriminant analyses were run with the tlsets showing the best discriminant
capacity as fixed predictors (Playing, Followingtmictions, Beginning to talk). As a fourth
predictor, each of the five other item subsets @iitriminant capacity was entered, one at a
time: Imitating, Listening and attending, Undersliang, Speech skills, and Rules, rights, and
safety. The following combination produced the msssification results: Playing, Following
instructions, Beginning to talk, and Speech skislks’ A = .73;x74] = 15.11;p = .004).

This combination correctly classified 73% of papants, and, specifically, 75% of children
with ASD and 70% of children with non-autistic NDD. children classified with ASD,
sensitivity was 80% and specificity was 64%.

To confirm the validity of this combination in ckafying children with ASD, the
correlations between these four subsets and titwaiald severity scores on the ADOS Social
Affect and Restricted and Repetitive Behaviors dosavere investigated (Table 6). The
correlation coefficients were statistically sigoént for the Social Affect but not for the
Restricted and Repetitive Behaviors domain. Usiiggl@tti et al.’s (2001) effect size index
for correlation, all the coefficients for Socialfa€t reflected medium effects (.30—.49) except
for the Vineland-1l Speech skills, where the effeets small (.10-.29).

<Insert Table 6 here>
Discussion

Our main goal was to identify the item subsetsefYineland-I1I that could best
discriminate two matched groups of preschoolers,with ASD and one with non-autistic
NDD. To this end, the two groups were matched &, gender, and both parents’

educational levels, in accord with the criteriagoeed by Kover and Atwood (2013) for
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establishing equivalence in group-matching desigh participants with developmental
disabilities. Moreover, following Volkmar et al.fjgocedure, the two groups also were made
comparable for cognitive and linguistic levels,igates on which they initially were
significantly different. To this end, the leveladaptive behavior of each participant was
expressed as tl¥escore obtained after comparing the individual’'dg@anance with that of a
normative group with typical development and simidellectual and linguistic competences
(i.e., the Z score expresses the individual's adaptive behdsi@l independent of his or her
cognitive and linguistic competencies).

Using two different types of data analyses, we vedale to identify the item subsets
for which the differences between the two matchedigs were statistically significant and
that allowed classification of the participantdoth groups at a level above chance. These
item subsets were Understanding, Listening anddittg, Following instructions (these
constitute all the items in the Receptive Commuiocasubdomain), and Beginning to talk,
Interactive speech, and Speech skills (for the &give Communication domain), Playing
and Imitating (for the Socialization domain), analé®, rights, and safety (for the Daily living
skills domain). The effect sizes of the differen(@gchetti et al. 2011) were medium or
large. The percentage of individuals correctly sifesd ranged from 66 to 73%.

These results are in agreement with the adaptikewer profile found with the
Vineland-II in low-functioning toddlers with ASDharacterized by Communication lower
than Socialization (Paul et al. 2011; Ray-Subraaraet al. 2011). For the first time, we have
been able to observe the same pattern in low-fomicky preschoolers. We also found a
difference in the Daily Living Skills item subsetlgs, rights, and safety, which is in
agreement with the unpredictable and volatile bedndiaat children with autism sometimes
display (e.g., Abbeduto et al. 2004; Bryson andtBrh998). In our investigation, as well as

that of Paul and colleagues (2011), no statisticatinificant difference was found between
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children with ASD and those with non-autistic NDDthe Vineland-II Socialization domain.
This is an unexpected result, because this difterémthe one most frequently reported (e.g.,
Carpentieri and Morgan 1996; Volkmar et al. 198 RHerefore, we decided to examine the
Vineland-II performance at the item subset leved¢oount for the ASD profile
inconsistencies in the literature. We found th&fedences not observed at the domain level
(i.e., Socialization domain) were found at the iteubset level (i.e., Playing and Imitating)
and also at the subdomain level (i.e., Play andureitime). In low-functioning preschoolers
compared with peers who have non-autistic NDD typeal Socialization delay of ASD
seems to be expressed mainly in playing and imgagkills and not in other social adaptive
behavior skills. The same interpretation could aotdor the results reported by Paul et al.
(2011), but to verify this hypothesis, a more diiegestigation with toddlers, using the same
methodology employed here, is needed.

We also found that the four Vineland-II sets omt&ePlaying, Following instructions,
Beginning to talk, and Speech skills constitutedbmbination that best discriminates
between the two clinical groups. This combinatidoveed identification of preschoolers with
ASD and discrimination between these children amdtawutistic NDD peers with a sensitivity
of 80% and a specificity of 64%. These resultscamsistent with previous investigations that
used all the items of the VABS and reported goodisieity (Carpentieri and Morgan 1996;
Gillham et al. 2000; Volkmar et al. 1993) and dbpito reduce diagnostic errors in the case of
contrasting results between ADOS and ADI-R (Tomaatikl. 2007). These results may be
useful for research on early diagnosis and foi@hans for planning tailored treatment for
individual with ASD.

This combination has a moderate negative relatipnsith the ADOS Social Affect
domain but it is not associated with the ADOS Retgld and Repetitive Behaviors domain.

The present investigation is the first to use tieeland-Il and the new ADOS calibrated
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severity scores (Hus et al. 2014). These new ADE&es allow a distinction between the
symptoms from the social communication and thetrepe behavior domains, unlike the
previous calibrated score that combined all symgténom both areas (Gotham et al. 2007,
2009). The same method was employed by Paul &Cd1), who found differences in the
Daily Living Skills and Receptive domains, thus ftoning that the Vineland-1l domains and
subdomains that discriminate between toddlers anithwithout ASD are related to ADOS
symptoms. Those studies that used the scorestimea\lineland-1l domains and subdomains
found a low or null relationship with ADOS sympt@averity (Kanne et al. 2011; Ray-
Subramanian et al. 2011). Finally, our resultsiai@greement with studies using the
Vineland-II, which reported that the individual’bity to function independently in the
world is not related to the level of severity ofrggtoms in the repetitive behavior domain,
measured with the ADIR-R (Kanne et al. 2011).

The updated Vineland-II, like the previous versiappears to be a very efficient tool
to measure, even in preschoolers, the adaptivevi@ofile of children with ASD. A close
look at the adaptive behavior profile reveals fhraschoolers with ASD have deficits in
playing with objects or peers, in using languagmteract with others, and in receptive
adaptive behavior skills of showing interest angipg attention to what caregivers say and
following verbal instructions. Comparisons of cndd with ASD and peers who have the
same linguistic and cognitive competence but dgffiéneurodevelopmental disorders suggest
that children with ASD experience a specific defiobt in verbal knowledge or linguistic
competencies, but in the functional use of languagseryday activities (see the same
results in Paul et al. 2008, 2011). These resufishasize the importance of the evaluation of
adaptive behavior in measuring the effects of AB[daily living activities.

The unique contribution of this study can be sunirearas follows: (i) For the first

time the adaptive behavior profile of preschooleith ASD has been investigated using the
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updated Vineland-ll; (ii) Strong strategies haverbased to establish equivalence (i.e.,
matching) of children with and without ASD and tder out the effect of the more relevant
variables that could influence adaptive behaviaj; {The analyses went beyond the Vineland-
Il total domain and subdomain scores and considgpedific item subsets to account for the
inconsistent ASD profile in the literature and &hin diagnosis and interventiadowever,
relevant limitations of the study must be mentiarfadst, participants in the NDD group
presented different types of neurodevelopmentardess (i.e., intellectual disability and
language disorder) and some of them also presentedsociated regulation or behavioral
disorder. A more traditional NDD group with onlyetype of NDD disorder (e.g.,
intellectual disability) could better enhance ursti@nding of the unique characteristics of
ASD. Moreover, the sample size was a bit small canegb with sample sizes in previous
studies on this topic that used a within-particisarsearch design (e.g., Ray-Subrmanian et
al. 2011). Yet, our sample size was similar to ¢hoisstudies that have used the updated
Vineland-Il and the matched group research desgn,(Paul et al. 2011). However, further
investigations with a bigger sample size could fotiger differences we didn’t found in
Vineland-Il domains, subdomains, and sets of items.

In conclusion, the present investigation has imgurpractical implications. Our
results clearly demonstrate that performance owtheland-Il item content categories can be
very useful for deriving a valid picture of abiéi§ and disabilities of children with ASD,

which is necessary for personalized diagnosis agaiment.
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Table 1
Characteristics of participants with ASD and withnrautistic NDD
ASD NDD
(n=32) (n=20)
Gender (%)
F-M 13 -87 25-75
Age (years_months)
M (SD) 4 5(0_11) 4 6(0_10)
Mother’s — Father’'s Educational Level (%)
Middle school 22 - 25 30-30
High school 66 — 50 55— 45
University degree 12 -25 15-25
Autism severity: ADOS
Social Affect:M (SD) calibrated severity score 5.37 (2.09) 2.53(1.07)
Restricted and Repetitive Behavitt:(SD) calibrated 5.09 (1.94) 3.00(2.18)
severity score
Cognitive level: Leiter-R
M (SD) standard score 70.13 (25.13) 89.70 (24.59)
Linguistic level: Peabody-R
M (SD) raw score 15.03 (19.64) 26.95 (21.87)

®ADOS was not administered to one participant ofNID group.
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Table 2
Characteristics of the normative group, classifietb three 1-year age groups
Age
30-311 40-411 50-5 11

(n = 34, 28%)

(n = 50, 41%)

(n = 38, 31%)

Gender (%)

F-M

Age (years_months)

M (SD)

Mothers’ — Fathers’ Educational

Level (%)

Elementary school
Middle school

Vocational school

High school

University degree
Cognitive level: Leiter-R

M (SD) standard score
Linguistic Level: Peabody-R

M (SD) raw score

50 -50

3 6(0_3)

32-38

23-15

113.47 (10.60)

38.41 (11.93)

64 — 36

4 6 (0_3)

20-36
12 -6
36 — 32

32-26

112.92 (10.33)

58.62 (14.35)

50 -50

5 5(0_3)

18 -32
11-5
45 - 34

26 -29

106.63 (9.56)

75.47 (14.45)
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Table 3
Regression equations derived from the normativegpsathat predict Vineland-11 domain raw

scores, using cognitive (Leiter-R) and linguist®{/T-R) levels as predictors

Domain Equation
Communication 0.369 * Leiter-R + 0.182 * PPVT-R 9.821
Daily Living Skills 0.539 * Leiter-R + 21.042

Socialization 0.445 * Leiter-R + 48.515
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Table 4

M (SD) of Z scores obtained on the Vineland-Il domand subdomains by the two groups

with DSA and with non-autistic NDD

ASD NDD
M (SD M (SD
COMMUNICATION -4.53 (3.37) -2.33(2.69)
Receptive -3.28 (2.45) -1.38 (1.52)
Expressive -7.59 (4.53) -3.93 (4.03)
Written -0.09 (1.81) -0.10 (1.53)
DAILY LIVING SKILLS 0.46 (2.62) -0.57 (2.39)
Personal 0.32 (2.26) -0.82 (1.72)
Domestic 1.67 (3.92) 0.36 (3.16)
Community -0.41 (2.78) 0.29 (3.20)
SOCIALIZATION -3.44 (1.14) -2.38 (2.45)
Interpersonal Relationship -2.82 (1.37) -2.01 (2.41)
Play and Leisure Time -4.17 (1.41) -2.56 (2.69)
Coping Skills -1.80 (1.38) -1.36 (1.64)
ADAPTIVE BEHAVIOR COMPOSITE -2.09 (1.63) -1.75 (DR

Note.Bold values indicate statistically significant éifences between mean group scapes (

.05).
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Table 5

Sets of Vineland-1l items with a statistically sfgrant capacity to discriminate the two groups PA&1d NDD): Differences (Student’s t-test),

probability of correct classification (ROC analysipercentage correctly classified (logistic regies), with the corresponding effect size, and

total capacity of classification

ASD NDD Student's- Correct Correct classification Total capacity
M (SD M (SD test classification percentage classification in
(Cohen’sd) probability SB (Nagelkerke's?) percentage
COMMUNICATION
Receptive
Understanding -2.89 (3.55) -0.67 (1.04) 3.33(0.78) .697 (.07) 65.40 (.23) 67.54
Listening and attending -2.20 (1.33) -1.237). 2.54 (0.72) .698 (.07) 65.40 (.15) 67.58
Following instructions -2.66 (2.01) -1.02 @8 2.95(0.84) .728 (.07) 69.20 (.20) 71.01
Expressive
Beginning to talk -46.85 (36.19) -19.28 (27.62) 3.10 (0.83) 752 (.07) 67.30 (.20) 71.27

Interactive speech -7.50 (4.40) -4.10 (3.97) .8170.80) 722 (.07) 67.30 (.19) 69.74
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Speech skills -4.84 (2.59) -3.19 (3.14) 2069) .678 (.08) 65.40 (.10) 66.61
DAILY LIVING SKILLS
Community

Telephone skills -2.04 (1.72) -0.89 (1.70) 2.34 (0.67) _ _ _

Rules, rights, and safety -0.95 (1.25) -01.85%) 2.11 (0.60) .681 (.08) 63.50 (.11) 65.81
SOCIALIZATION
Interpersonal Relationship

Imitating -5.30(2.98)  -3.08(3.61) 2.31(0.69) 661 (.08) 71.20 (.14) 68.65
Play and Leisure time

Playing -8.96 (3.53) -4.99 (4.69) 3.25(0.99) .736 (.08) 73.10 (.25) 73.35
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Table 6
Correlation between scores on sets of Vinelantkhhs that best discriminate the two groups
(ASD and NDD) and ADOS Social Affect and Restriateti Repetitive Behaviors domain

calibrated severity scores for all the clinical papants

ADOS
Sets of Vineland-II items Social Affect Restricimad Repetitive Behaviors
Following instructions -.32 -.03
Beginning to talk -.37 .03
Interactive speech -.27 -.05
Playing -.37 -.24

Note.ADOS was not administered to one participant ofNid group. Bold values indicate

statistically significant correlation coefficien({s< .05).
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