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ARTICLE INFO ABSTRACT

No. of reviews completed is 2 Background: The Diagnostic Adaptive Behavior Scale (DABS) is a short scale with excellent
properties to assess the conceptual, social, and practical adaptive behavior domains for the

Keywords: diagnosis of intellectual disability (ID) in individuals aged 4-21 years.

Adaptive behavior Aims: Investigate the test-retest and inter-respondent reliability of the Italian adaptation of the

Diagnostic Adaptive Behavior Scale DABS, verify its diagnostic accuracy in identifying individuals with ID and excluding individuals

s;iﬁ?jil:y with typical development (TD), and compare its psychometric properties to those of the Vineland-
Specificity IL.

Adaptation Methods: Test-retest reliability: The same respondent completed the Italian DABS for the same
Vineland-1I assessed person at two separate times (n = 71). Inter-respondent reliability: Two respondents for

the same assessed person completed the Italian DABS independently (n = 57). Diagnostic accu-
racy: The same respondent completed the Italian DABS and Vineland-II for the same assessed
person (n = 378; 50 % ID, 50 % TD).

Results: Italian DABS test-retest and inter-respondent correlation coefficients were excellent.
Italian DABS sensitivity was 86 % and specificity was 99 %, Italian DABS Areas Under the ROC
Curves were excellent (or good, practical skill domain), and comparable to the results reported for
the Vineland-II.

Conclusions: The Italian DABS is an excellent measure to evaluate the adaptive behavior for ID
diagnosis; it is comparable to the Vineland-II but being shorter, the Italian DABS requires less time
to administer.

What this paper adds?

The present study is innovative in presenting the Italian version of DABS and its psychometric properties. The DABS is focused on
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assessing the three adaptive behavior domains (conceptual, practical, and social skills) to verify if an individual aged 4-21 years
presents the significant limitations in adaptive behavior, a necessary criterion for the diagnosis of the intellectual disability (ID).
Therefore, we estimated the Italian DABS ability to correctly identify individuals with ID and correctly exclude individuals with typical
development (i.e., no ID). Moreover, we compared the Italian DABS diagnostic accuracy with that of the Vineland-II that were
administered in a counterbalanced order with the same participants. We found that the Italian DABS has excellent diagnostic accuracy,
comparable to that of the Vineland-II. However, the DABS is a shorter scale than the Vineland-II and its administration is easier and less
time-consuming. We also found that the Italian DABS normative scores were stable (test-retest reliability) and with good concordance
between respondents (inter-respondent reliability). Therefore, the Italian DABS seems to be an excellent scale to evaluate the adaptive
behavior for the purpose of diagnosing ID. The DABS original version also has very strong psychometric properties (Balboni et al.,
2014; Tasse, Schalock, Balboni et al., 2016; Tassé, Schalock, Thissen et al., 2016). With the present study, we have shown the utility of
the DABS also outside the USA.

1. Introduction

Adaptive behavior refers to the skills that are learned throughout life and performed to meet the social and personal responsibilities
expected of us and our same age peers from the community settings in which we live, learn, work, and recreate (Schalock et al., 2021).
Based on the tripartite model of adaptive behavior, it refers to the three domains of conceptual, social, and practical skills (American
Psychiatric Association [APA], 2013; Schalock et al., 2021; World Health Organization [WHO], 2021). Adaptive behavior assessment
has long been an essential component for the diagnosis of intellectual disability (ID) (see APA, 1968; Heber, 1961). We have come a
long way since the publication of the Vineland Social Maturity Scale (VSMS; Doll, 1936, 1953). The number of standardized scales of
adaptive behavior has proliferated since the publication of the VSMS. Schalock (1999) estimated that there were more than 200
published adaptive behavior scales available. However, Tassé et al. (2012) pointed out that the vast majority of these scales were
developed to assess discrete abilities of adaptive behavior (e.g., social skills, work, toilet training) and not the overall adaptive
behavior construct. Other scales were normed on a sample that was not representative of the general population. Hence, few of these
scales were actually considered to be comprehensive, robustly standardized, and normed on the general population to the point of
being adequate to be used in the process of making a determination of ID.

Tassé and Balboni (2021) reviewed five standardized measures of adaptive behavior that they considered to be part of the current
“gold standard” measures of adaptive behavior, that should be selected when assessing adaptive behavior for the purpose of ruling-in
or ruling-out a diagnosis of ID: the Adaptive Behavior Assessment System — Third Edition (ABAS-3; Harrison and Oakland, 2015), the
Adaptive Behavior Diagnostic Scale (ABDS; Pearson et al., 2016), the Scales of Independent Behavior, Revised (SIB-R; Bruininks et al.,
1996), the Vineland Adaptive Behavior Scales Third Edition (Vineland-3; Sparrow et al., 2016), and the Diagnostic Adaptive Behavior
Scale (DABS; Tassé et al., 2017). All these measures, however, have been developed and normed on a USA population. Since the
assessment of adaptive behavior is considered a universal construct, much like intellectual functioning, and is also included in the
WHO’s International Classification of Diseases (ICD; WHO, 2021) diagnostic criteria for diagnosing ID, it is essential to translate and
adapt these measures for use in other populations.

Because recommended practice in the assessment of adaptive behavior includes ensuring cultural appropriateness of the skills
assessed (Schalock et al., 2021), proper translation and adaptation are critical to ensuring the valid use of any adaptive behavior scale.
Test adaptation is defined as transforming a test from use in one language and culture to another (International Test Commission [ITC],
2017). The ITC has continued to put forth clear methodological guidelines to be followed when adapting a test for use in a different
language and culture. Translating a test is frequently the first component in the adaptation of a test. Tassé and Craig (1999) recom-
mended using a committee-approach over the translation/back-translation approach to translating the item stems of a test. The
committee members also consider potential cultural adaptations to item content to preserve the intent of the item stem. An important
remaining step recommended by ITC for adapting a test includes checking the psychometric properties of the adaptation, including
assessing its reliability and validity.

For the purposes of making a determination of ID, the assessment process includes three prongs: (a) assessing deficits in intellectual
functioning, (b) assessing deficits in adaptive behavior, and (c) establishing that deficits in intellectual functioning and adaptive
behavior, if present, originated during the developmental period (APA, 2013; Schalock et al., 2021; WHO, 2021). Furthermore, the
DSM-5 and American Association on Intellectual and Developmental Disabilities (AAIDD) have both operationally defined “deficits in
adaptive behavior” as the presence of significant limitations in one or more of the three adaptive behavior domains, i.e., conceptual,
social, or practical skills, or on the overall adaptive behavior level. The significant limitations in adaptive behavior are operationalized
in a normative score, i.e., a standard score, that is two standard deviations below the population mean. Adaptive behavior scales
typically use normative scores with mean = 100 and standard deviation = 15; therefore, deficits in adaptive behavior are present with
a normative score of approximately < 70. Hence, the reliability and validity of measures of adaptive behavior must be focused on the
psychometric properties of these three domain scores.

For adaptive behavior scales, it is crucial to verify the diagnostic accuracy that may be defined as the ability to correctly identify
individuals with a prior diagnosis of ID and correctly exclude individuals without a prior diagnosis of ID. The diagnostic accuracy is
generally assessed by computing the sensitivity and specificity of the scale. Sensitivity (i.e., the true positive prevalence) represents the
proportion of individuals with a diagnosis of ID who were correctly identified by the adaptive behavior scale (i.e., who obtained a
normative score approximately < 70 on one or more of the three adaptive behavior domains or on the overall adaptive behavior level).
Test specificity (i.e., the true negative prevalence) represents the proportion of individuals without a diagnosis of ID who were
correctly identified by the adaptive behavior scale (i.e., who did not have a domain or the overall adaptive behavior level normative
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score approximately < 70).

Adaptive behavior scales are typically administered to third-party respondents who provide ratings that are based on their direct
observations of the assessed person’s typical performance on all the adaptive behavior scale items. Thus, estimating the concordance
between respondents is vital. In addition, it is important to assess score stability, using a test-retest procedure, as well as the scale’s
validity when evaluating the psychometric properties of any new or adapted test (American Educational Research Association et al.,
2014).

The aim of this study was to assess the psychometric properties of the Italian adaptation of the DABS (Balboni et al., in preparation;
Tassé et al., 2017), including estimating the test-retest reliability, inter-respondent reliability, and its sensitivity and specificity in the
determination of ID compared to the Vineland-II. The DABS was selected because its primary goal is to diagnose ID in individuals 4-21
years of age. The DABS was specifically developed using the item response theory and the tripartite model of adaptive behavior
(conceptual, social, and practical skills). The DABS consists of 75 items across conceptual, social, and practical skills (each domain
consisting of 25 items) measuring the three adaptive behavior domains and yielding the Total Score as an overall adaptive behavior
assessment. Three age forms of the DABS are available for individuals 4-8, 9-15, and 16-21 years of age. The DABS is administered via
an interview between a professional and a respondent who knows the assessed person very well. The DABS has shown excellent
reliability, validity, and diagnostic accuracy (for more information see: Balboni et al., 2014; Tasse, Schalock, Balboni et al., 2016;
Tassé, Schalock, Thissen et al., 2016).

2. Study 1: test-retest and inter-respondent reliability of the Italian DABS

To investigate the test-retest reliability (i.e., the stability of the DABS scores over time) we had the same respondent complete the
Italian DABS on the same assessed person’s adaptive behavior at two separate time points. We investigated the inter-respondent
reliability (i.e., the degree of concordance between two independent respondents’ scores) by having two different respondents who
knew well the same assessed person complete the Italian DABS independently.

2.1. Material and methods

2.1.1. Participants

The test-retest reliability was investigated for 71 individuals (52 % female, n = 37) between the ages of 4-21 years (M [SD] = 13.41
years [5.30]). All assessed participants had a typical development except for five individuals (7 %) who had mild (n = 3) or moderate (n
= 2) ID. Participants with typical development were recruited using the snowball sampling technique, and participants with ID were
recruited through the Italian Association of Individuals with Down Syndrome (AIPD). Participants came from a broad geographic area
of Italy, and lived mostly in the central regions (51 %) and southern regions (48 %) of Italy.

The inter-respondent reliability was investigated for 56 individuals (55 % male, n = 31) between the ages of 4-21 years (M [SD] =
13.48 years [5.45]). All assessed participants had a typical development and were recruited using the snowball sampling technique.
Participants recruited for the inter-respondent reliability study also came from a broad geographic area of Italy, and lived mostly in the
central regions (39 %) and southern regions (52 %) of Italy.

Seventeen assessed participants took part in both studies (i.e., 24 % of participants of the test-retest reliability study and 30 % of
participants of the inter-respondent reliability study). Table S1 of the Supplementary Material reports the number of participants by
chronological age who participated in the study investigating the test-retest reliability and inter-respondent reliability of the DABS.

2.1.2. Instruments

The Italian translation and adaptation of the DABS (Balboni et al., in preparation) was used to measure the individual’s adaptive
behavior. It was developed following the procedures recommended by Tassé and Craig (1999) and the ITC Guidelines for Translating
and Adapting Test (ITC, 2017). Additionally, similarly to the original version, the item calibration and standardization of the Italian
DABS was conducted using a two-parameter item response theory model (Tassé et al., 2017; Tassé, Schalock, Thissen et al., 2016). As
for the original DABS, the individual’s performance on each adaptive skill item is assessed according to a four-point rating: 0 (rarely or
never does it), 1 (does it with reminders or assistance but rarely or never independently), 2 (does it sometimes independently but
sometimes needs reminders or assistance), and 3 (does it always or almost always independently, never or rarely needs reminders or
assistance). There is also a NS (no score) rating that is permitted when the respondent has no direct knowledge of the individual’s
typical performance on a specific item/skill being assessed or the environment does not permit the assessed person the opportunity to
perform the skill. However, the NS rating should be used infrequently when the respondent knows the assessed individual well. All the
items on the DABS must receive a rating (for more information, see Tassé et al., 2017). The normative scores (M = 100; SD = 15) may
be computed for each of the conceptual, social, and practical skills domain scores and for the Total Score, given the individual’s raw
score.

The Italian DABS showed strong psychometric properties (Balboni et al., in preparation). The internal consistency for the cali-
bration group (n = 799) was “excellent” based on the criteria suggested by Cicchetti et al. (2011), with ordinal Cronbach alpha co-
efficients (Zumbo et al., 2007), and were computed independently for the three DABS age forms and separately for each adaptive
behavior domain (i.e., the 25 items of each conceptual, social, and practical skills) and the Total Score (i.e., 75 items). The conceptual
skills domain coefficients of .98 were found in all the three DABS age forms; for the social skills domain, coefficients of .96 were
detected in 4-8 and 9-15 years old DABS age forms and of .97 in the 16-21 DABS age form; for the practical skills domain, coefficients
of .96 were found in the 4-8 and 16-21 DABS age forms and of .95 in the 9-15 DABS age form; and for the Total Score, coefficients of
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.99 were detected in the 9-15 and 16-21 DABS age forms and of .98 in the 4-8 DABS age form. The construct validity was ascertained
using the standardization group (n = 577) verifying the presence of moderate to large intercorrelations (Cohen, 1988) between the
Italian DABS domain scores (.40-.61). The convergent/divergent validity with the Italian version of the Vineland Adaptive Behavior
Scales - Second Edition (Vineland-II; Sparrow et al., 2005; It. ad. Balboni et al., 2016) was ascertained using a group of 378 individuals
with typical development (n = 189) or ID (n = 189). For each Italian DABS domain the correlation coefficients with the corresponding
Italian Vineland-II domain were higher than the correlation coefficients with the other Italian Vineland-II domains. The discriminant
validity was verified investigating, for the calibration group, that (a) individuals with ID obtained statistically significant lower Italian
DABS scores than individuals with typical development, and (b) the Italian DABS scores increased through each year of participants’
chronological age (i.e., 4-21 years old), reflecting the presence of the developmental trend of the adaptive behavior construct.

2.1.3. Procedure

For the test-retest reliability study, the Italian DABS was administered on two separate occasions (Time 1 and Time 2), with the
same interviewer interviewing the same respondent approximately one month apart (M = 29.70; SD = 3.76; Med = 30.42; range =
20-38 days). The respondents were the mother (84 %, n = 60), father (13 %, n = 9), or a sibling (3 %, n = 2) of the assessed individual.
The interviewers (n = 6, 100 % females) were undergraduate (17 %) or graduate (83 %) students in psychology (number of Italian
DABS administrations for each interviewer: M = 11.83; SD = 6.68; Med = 10; range = 5-24). The data collection took place between
December 2019 and November 2020. In March 2020, the Covid-19 pandemic caused the administration of the Italian DABS to shift
from an in-person administration to an interview administration by telephone or video calls (45 % of interviews) using WhatsApp,
Skype, or Microsoft Teams. Eleven percent of the test-retest data collection was conducted with a hybrid approach method with the
Time 1 interviews being in-person while the Time 2 interviews being done via video interviews.

For the inter-respondent reliability study, the Italian DABS was administered by the same interviewer independently to two
different respondents, who were the mother and the father of the assessed individual, generally on the same day (M = 0.60; SD = 1.20;
Med = 0; range = 0-5 days) (counterbalanced order of administration, first mother, then father: 46 %). The interviewers (n = 5, 100 %
females) were undergraduate (20 %) or graduate (80 %) students in psychology (number of Italian DABS administrations for each
interviewer: M = 11.20; SD = 7.79; Med = 10; range = 2-21). The data collection took place between January and November 2020.
Due to the Covid-19 pandemic, 71 % of interviews were done using WhatsApp, Skype, or Microsoft Teams.

2.1.4. Data analysis

The test-retest reliability and the inter-respondent reliability of the Italian DABS domain scores and Total Score were estimated
using the Pearson r correlation coefficient and the intraclass correlation coefficient (ICC). Following Cicchetti et al. (2011), the
magnitude of the Pearson r correlation coefficients was interpreted as small (.10-.29), medium (.30-.49), large (.50-.69), or very large
(>.70). Similarly, the magnitude of the ICC was explained as poor (<.40), fair (.40-.59), good (.60-.74), or excellent (> .75) (Cicchetti
et al., 2011).

Additionally, the distributions of the normative scores of the Italian DABS domain scores and Total Score obtained during the two
administrations (i.e., test-retest and inter-respondent) were compared using Student’s t-tests for dependent groups. When statistically
significant differences were found, Cohen’s d was computed (Cohen, 1988) and the effect sizes were interpreted according to the
following criteria: negligible (< .20), small (.20-.49), medium (.50-.79), and large (> .80).

2.2. Results and discussion

As seen in Table 1, the Italian DABS test-retest correlation coefficients were “very large” for the Pearson rs (range: .91-.95) and
“excellent” for the ICCs (range: .95-.98). These results are similar to the test-retest reliability coefficients reported for the original
version of the DABS, which had “very large” Pearson r correlation coefficients and “excellent” ICCs as well (Tassé, Schalock, Balboni
et al., 2016). Additionally, the test-retest correlation coefficients found are similar to the “excellent” ICCs reported for the Vineland-II
(e.g., ICC = .82-.94; Sparrow et al., 2005), and the “very large” Pearson r, correlation coefficients detected for both the ABAS-II (e.g., 7
=.70-.90; Harrison & Oakland, 2003) and Vineland-3 (e.g., r, = .80-.92; Sparrow et al., 2016).

Scores obtained at Time 2 were statistically significantly higher than those obtained at Time 1, for all the DABS domains and Total
Score. This finding can most likely be attributed to the individual’s learning and development. However, the effect sizes were “small”

Table 1
Test-Retest Reliability: Normative Scores Obtained at Time 1 and Time 2 Administrations Across Italian DABS Domains and Total Score, Pearson r
Correlation Coefficients (r,) and Intraclass Correlation Coefficients (ICC), t-tests for Dependent Groups, and Cohen’s d Effect Sizes (n = 71).

DABS T1 T2 T ICC Student’s t-test Cohen’s d
M (SD) M (SD)

Conceptual Skills 94.82 (18.92) 99.36 (19.90) 917+ .24

Social Skills 98.02 (17.10) 99.79 (17.98) 9 .10

Practical Skills 96.55 (16.84) 99.59 (17.70) .93%% .18

Total Score 95.65 (19.30) 99.28 (20.42) .95+ .18

™ p <.001.

" p<.0L

" p<.05.
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for the conceptual skills and “negligible” in all other cases. Therefore, it can be said that the stability of the Italian DABS scores was
found to be excellent.

As seen in Table 2, the Italian DABS inter-respondent correlation coefficients ranged from “large” to “very large” for the Pearson rs
(range: .64-.89) and were “excellent” for the ICCs (range: .78-.94). The highest inter-respondent concordance was observed for the
Italian DABS practical skills, whereas the lowest for the Italian DABS conceptual skills. Interestingly, this trend in the inter-respondent
concordance was slightly different than the one reported for the original version of the DABS, for which the highest level of
concordance was found for the conceptual skills (ICC = .87) and the lowest for the social skills (ICC = .61) (Tassé, Schalock, Balboni
et al., 2016). Overall, our results compared well with the coefficients of inter-respondent agreement found for other standardized
adaptive behavior scales, such as the Vineland-II (e.g., ICC = .61-.83; Sparrow et al., 2005), Vineland-3 (e.g., r, = .70-.81; Sparrow
et al., 2016) and ABAS-II (e.g., rp = .74-.95; Harrison & Oakland, 2003), which reported “good” to “excellent” ICCs, and “very large”
Pearson r correlation coefficients. Additionally, there were no statistically significant differences in normative scores across the two
administrations.

The inter-respondent reliability coefficients of the Italian DABS were not perfect but are more than acceptable. When measuring
adaptive behavior, due to context-specific measurement of the construct, obtaining perfect agreement between respondents is quite
improbable given that they may observe the individual in different contexts, have different expectations, the individual may behave
differently in different contexts, and/or the respondent may interpret their adaptive behavior differently. For these reasons, it is
recommended to interview multiple respondents, when possible, to obtain the most comprehensive assessment of a person’s adaptive
behavior (Tassé et al., 2012, 2017).

The participants were mostly individuals with typical development and just a few with ID. However, there is no evidence to suggest
that the stability of scores or concordance between respondents would be affected by the participant’s ability level. Indeed, similar
results were found with the original version of the DABS where a majority of participants had ID or a closely related developmental
disability (Tassé, Schalock, Balboni et al., 2016).

Tables S2 and S3 of the Supplementary Material present the results of the test-retest and inter-respondent reliability analyses for
each of the three DABS age forms. In most cases, these results are similar to those presented in Tables 1 and 2 obtained for the whole
group of participants 4-21 years old. However, the test-retest Pearson r correlation coefficient of the practical skills of the DABS 4-8
years old, and inter-respondent Pearson r and ICC coefficients of the DABS versions 4-8 and 9-15 years old were slightly lower than
those found for the whole group of participants 4-21 years old. Moreover, the inter-respondent correlation coefficient for the con-
ceptual skills of the DABS 9-15 years old form was the only one that was not statistically significant. These few differences might be
attributable to the lower number of participants for each DABS age forms.

3. Study 2: diagnostic accuracy of the Italian DABS compared with the Italian Vineland-II

This study aimed to investigate the diagnostic accuracy of the Italian DABS in detecting individuals with ID and with typical
development. Additionally, the diagnostic accuracy of the Italian DABS was compared to that of the Italian Vineland-II for the same
participants (i.e., both the Italian DABS and the Italian Vineland-II were administered to the same participants).

3.1. Materials and methods

3.1.1. Participants

The participants were 378 individuals (51 % male, n = 193) who had typical development (50 %, n = 189) or ID (50 %, n = 189; 31
% mild and 19 % moderate ID). The participants’ chronological age ranged between 4 and 21 years (individuals with typical
development: M [SD] = 13.06 years [5.18]; individuals with ID: M [SD] = 12.09 years [4.55]), and in both groups 51 % were male.
Table S1 shows the number of participants recruited for each chronological age. There were no statistically significant differences in
the frequency of males and females between the participants with typical development and ID (y(;) = .01, p = .918). The individuals
with typical development were slightly older than those with ID (t¢376) = 1.94, p = .053; Cohen’s d = .20).

Participants lived in 15 of Italy’s 20 regions and therefore represented a broad geographic area of Italy. Specifically, participants
came from the northern (26 %), central (46 %), and southern parts of Italy (28 %). Participants with typical development were
recruited using the snowball sampling technique. Those with ID were recruited in several Research Hospitals specialized in child

Table 2
Inter-Respondent Reliability: Normative Scores Obtained for the Two Administrations with Respondents 1 and 2 Across Italian DABS Domains and
Total Score, Pearson r Correlation Coefficients (r,) and Intraclass Correlation Coefficients (ICC), and t-tests for Dependent Groups (n = 56).

DABS Respondent 1 Respondent 2 Tp ICC Student’s t-test
M (SD) M (SD)

Conceptual Skills 102.10 (16.64) 100.74 (15.89) .64+ 74

Social Skills 100.90 (14.91) 101.95 (19.91) .87+ —.78

Practical Skills 100.41 (17.43) 99.23 (17.29) .89+ 1.09

Total Score 101.26 (16.99) 100.71 (19.04) .87+ .44

™ p <.001.

" p<.0L
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neurology and psychiatry, national/regional mental health services for children and adults, or associations for individuals with
disabilities.

3.1.2. Instruments

The Italian adaptation of the DABS (Balboni et al., in preparation; see Paragraph 2.1.2.) and the Italian version of the Vineland-II
(Sparrow et al., 2005; It. ad. Balboni et al., 2016) were used. The Vineland-II allows the assessment of the three domains commu-
nication, socialization, and daily living skills for individuals 0-90 years of age. These three domains are similar to the conceptual,
social, and practical skills domains of the DABS. Additionally, a motor skills domain is also available on the Vineland-II for individuals
zero to six years of age. The Vineland-II Adaptive Behavior Composite provides an assessment of the overall adaptive behavior level.
Normative scores (M = 100; SD = 15) are computed for three adaptive behavior domains and the Adaptive Behavior Composite. The
Italian adaptation of the Vineland-II (Balboni et al., 2016) was approved by the Pearson Editor and showed excellent psychometric
properties and robust normative scores (see Balboni et al. (2017); Balboni et al., 2021; Balboni, Rebecchini et al. (2020); and Tassé
et al. (2019) for recent use of the Italian adaptation of the Vineland-II).

3.1.3. Procedure

Data collection was conducted between March 2018 and December 2019. Both the Italian DABS and Vineland-II were administered
to the same respondent by the same interviewer in a counterbalanced order (DABS - Vineland-II: 48 %), with an interval that ranged
from 0 to 55 days (M [SD] = 1.27 [6.87]; Med = 0 days) between the two administrations.

The interviewers (n = 26; 92 % female, n = 24) were psychologists (46 %), other health care professionals (35 %, e.g., pediatric
neurologists, speech and language pathologists), or graduate students in psychology (19 %) (number of Italian DABS/Vineland-II
administrations for each interviewer: M = 14.54; SD = 22.13; Med = 5; range = 1-93). The respondents were the mother (85 %, n
= 322), father (11 %, n = 43), or another individual (4 %, n = 13) who knew well the person being assessed.

3.1.4. Data analysis

The diagnostic accuracy of the Italian DABS and Vineland-II was defined as correctly identifying individuals with a prior diagnosis
of ID and correctly excluding individuals with typical development. Diagnostic accuracy was estimated using three statistical methods.

First, normative scores obtained by individuals with typical development and with ID were compared at the domain level and at the
overall adaptive behavior score, independently for the Italian DABS and Vineland-II, using Student’s t-tests for independent groups.
For any statistically significant differences, Cohen’s d was computed (Cohen, 1988) and the effect sizes were interpreted according to
the following criteria: negligible (< .20), small (.20-.49), medium (.50-.79), and large (> .80).

Second, sensitivity, specificity, overall correct classification index (OCGC; i.e., overall proportion of individuals with ID and typical
development correctly identified by the scale), rate of false positives and false negatives, positive likelihood ratio (LR+; i.e., odd that
an individual with ID is correctly detected by the scale) and negative likelihood ratio (LR-; i.e., odd that an individual with typical
development is erroneously classified with ID by the scale) were computed independently for both instruments. In agreement with the
second criteria for the diagnosis of ID (APA, 2013; Schalock et al., 2021; WHO, 2021), a normative score of 70 was used as the cutoff
score (i.e., two standard deviations below the mean) for the presence of significant limitations in adaptive behavior. Therefore, for both
Italian DABS and Vineland-II, a normative score < 70 on at least one of the three adaptive behavior domains or the overall adaptive
behavior score was used as the criterion for detecting ID.

Sensitivity, specificity, and OCC are statistically significant if their confidence intervals (CI) do not include the value of .50 (i.e., the
classification made by the test scores is more accurate than a random classification). Values > .70 for sensitivity and > .80 for
specificity represent the minimum standard for accuracy of diagnostic tests (Matthey & Petrovski, 2002), and higher values are
preferred. Conversely, lower rates of false positives and false negatives are preferred. LR + e LR- are statistically significant if their CIs
do not include the value of 1. Furukawa et al. (2002) recommended the following parameters for their clinical significance: LR+ > 1 or
LR- < 1 = fail; LR+ > 2 or LR- < .5 = poor; LR+ > 5 or LR- < .2 = good; and LR+ > 10 or LR- < .1 = excellent.

In agreement with the current conceptualization of the model of adaptive behavior (Schalock et al., 2021; Tassé et al., 2012), motor
skills are not a component of the adaptive behavior construct. Motor skills are not measured by the DABS, but they are assessed on the
Vineland-II and contribute to producing the Vineland-II Adaptive Behavior Composite score for individuals 4-6 years old. Conse-
quently, to improve the comparability of the two instruments, sensitivity, specificity, false positive and false negative rates, LR + and
LR- of the Italian Vineland-II Adaptive Behavior Scores were also calculated after removing the contribution of the motor skills scale for
individuals aged 4-6 years.

Third, receiver operating characteristic (ROC) curves analysis was run independently for the Italian DABS and Vineland-II. The
ROC represents another way to measure sensitivity and specificity in identifying individuals with ID and with typical development
based on their test scores. The ROC plots sensitivity versus 1 - specificity (i.e., false positive rate) for different possible test cutoff scores
(Altman & Bland, 1994; McFall & Treat, 1999; Streiner, 2003). The ROC yields an area under the curve (AUC) representing the
probability of the test correctly classifying individuals with ID and with typical development. Specifically, the AUC reflects the
probability that a randomly selected person from the group of individuals with ID will have a normative score below the normative
score of a randomly selected person from the group of individuals with typical development. AUC values range from 0 to 1 and they are
statistically significant if their CIs do not include the value of .5. Swets (1998) suggested the following parameters to evaluate the AUC
values: .5-.6 = fail; .6-.7 = poor; .7-.8 = fair; .8-.9 = good; and .9-1.0 = excellent. Moreover, independently for the Italian DABS and
Vineland-II domains and the overall adaptive behavior score, the presence of an overlap between AUC CIs of the test domains was
ascertained, reflecting the absence of statistically significant differences among the test scales in correctly classifying individuals with
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typical development and ID.

Lastly, the procedure suggested by Hanley and McNeil (1983) was applied to compare the AUC of the pairs of Italian DABS and
Vineland-II scales measuring a similar adaptive behavior domain (i.e., DABS conceptual skills and Vineland-II communication, DABS
social skills and Vineland-II socialization, DABS practical skills and Vineland-II daily living skills) or the overall adaptive behavior (i.e.,
DABS Total Score and Vineland-II Adaptive Behavior Composite).

3.2. Results and discussion

As shown in Table 3, participants with ID had average domain and total scores significantly lower (p < .001) than the average
domain and total scores of participants with typical development across all Italian DABS or Vineland-II adaptive behavior domains and
the overall adaptive behavior score. The effect size was “large”, approximately 2.00 or greater, reflecting differences about equal to
two standard deviations. Similar results were found for each of the three DABS age forms (see Table S4 in the Supplementary material).

Fig. 1 shows the normative scores on the Italian DABS and Vineland-II domains obtained by individuals with typical development
and ID for each year of age. Individuals with ID always had lower scores than individuals with typical development. Moreover, the
average domain scores of individuals with ID were below the cutoff score of 70 on the overall adaptive behavior score and conceptual
skills domain across all chronological ages, and for the majority of ages on the social skills domain (DABS: 83 %; Vineland-II: 72 %) and
practical skills domain (DABS: 50 %; Vineland-II: 83 %).

Table 4 reports sensitivity, specificity, OCC, false positive and false negative rates, LR + and LR- for the Italian DABS and Vineland-
II. The excellent discriminant validity of the Italian DABS to correctly classify individuals with ID and with typical development is
comparable to that of the Vineland-II. Indeed, for both scales, sensitivity, specificity, and OCC values were close to 1 and statistically
significant, given that their CIs were higher than .50. Furthermore, LR + and LR- values were statistically significant, because they did
not include the value of 1, and they represented an “excellent” clinical significance considering LR + and a “good” clinical significance
considering LR- for both the Italian DABS and Vineland-II. These analyses across the three separate DABS age forms showed similar
results (see Table S5 in the Supplementary Material).

The estimation of sensitivity, specificity, OCC, false positive and false negative rates, LR + and LR- of the Italian Vineland-II were
recalculated after removing the motor skills domain from the computation of the Adaptive Behavior Composite score for individuals
who were 4-6 years of age, and results were comparable to those reported in Table 4.

Table 5 shows the AUC of the Italian DABS and Vineland-II domains and the overall adaptive behavior score. For both instruments,
none of the AUC CIs included the value of .5, indicating that an individual with ID has more than a 90 % of probability to obtain
normative scores lower than those obtained by an individual with typical development. Based on Swets’ (1998) criteria of clinical
significance of the AUC, all Italian DABS and Vineland-II domains and overall adaptive behavior scores yielded “excellent” ability
levels in estimating the classification of individuals with ID and with typical development, except the Italian DABS practical skills and
Vineland-II daily living skills which yielded a “good” ability level. Furthermore, for both instruments, the overlap between the AUC Cls
expressed the absence of statistically significant differences among the domains to correctly classify the individuals.

Table 5 also shows the comparisons between the AUC of the Italian DABS and Vineland-II domains measuring similar domains and
the overall adaptive behavior score. The Italian DABS and Vineland-II showed comparable diagnostic accuracy, with the only
exception being for the social skills domain, given that the Italian Vineland-II socialization had a statistically significant greater AUC
than that of the Italian DABS social skills domain. However, when this comparison was replicated separately considering each Italian
DABS version age group (4-8 years old, n = 104; 9-15 years old, n = 169; 16-21 years old, n = 105), this difference was no longer
detectable in any of the three age groups.

Finally, Fig. 2 shows the ROC curves of the Italian DABS conceptual skills, social skills, practical skills, and DABS Total Score, and of
the Italian Vineland-II communication, socialization, daily living skills, and Adaptive Behavior Composite.

The Italian DABS showed a diagnostic accuracy in detecting individuals with ID comparable to that of the original version of the
DABS (Balboni et al., 2014). Furthermore, the comparison of the diagnostic accuracy of the Italian DABS with that of the Italian
Vineland-II showed that these two instruments performed equally well in correctly classifying individuals with ID or with typical
development. However, the Italian DABS has the added advantage of having fewer items (i.e., number of items = 75) and thus
requiring less time to administer than the Italian Vineland-II (i.e., number of items = 383).

Table 3
Diagnostic Accuracy: Normative Scores of Individuals with Typical Development (n= 189) and Intellectual Disability (n = 189) on the Italian DABS
and Vineland-II, Student’s t-tests for Independent Groups and Cohen’s d Effect Sizes.

Typical Development Intellectual Disability Student’s t-test Cohen’s d
DABS Conceptual Skills 102.36 (12.42) 56.77 (18.59) 28.03 2.89
Vineland-II Communication 97.72 (9.80) 54.52 (19.94) 26.74 2.76
DABS Social Skills 101.00 (12.58) 66.63 (19.29) 20.52 2.12
Vineland-II Socialization 103.43 (9.51) 63.26 (21.49) 23.50 2.42
DABS Practical Skills 99.53 (13.23) 70.06 (19.15) 17.41 1.80
Vineland-II Daily Living Skills 94.94 (12.84) 64.38 (21.28) 16.91 1.74
DABS Total Score 101.04 (11.86) 57.58 (19.65) 26.04 2.68
Vineland-II Adaptive Behavior Composite 98.67 (8.99) 53.89 (20.99) 26.96 2.78

Note. All Student’s t-tests were statistically significant (p < .001).
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Fig. 1. Diagnostic Accuracy: Comparing Normative Scores of Individuals with Typical Development (n = 189) and with Intellectual Disability (n =
189) on the Italian DABS and Vineland-II Across Chronological Age (Years).

Therefore, the Italian DABS represents an excellent assessment tool in determining whether an individual 4-21 years old has
significant limitations in the adaptive behavior for the purpose of making a diagnosis of ID. This observation is perhaps even more
important considering that the Vineland-3 (Sparrow et al., 2016) has 34 % more items than the Vineland-II (i.e., 132 items more;
Farmer, Adedipe et al., 2020), and the Vineland-3 factorial structure has not yet been empirically confirmed (Farmer, Floyd et al.,
2020; Pandolfi and Magyar, 2021).
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Table 4

Diagnostic Accuracy: Sensitivity, Specificity, Overall Correct Classification (OCC), False Negatives, False
Positives, Positive Likelihood Ratio (LR+), and Negative Likelihood Ratio (LR-) (95 % Confidence Interval) of
the Italian DABS and Vineland-II (n = 378).

DABS Vineland-II

Value (IC) Value (IC)
Sensitivity .86 (.81-.91) .86 (.81-.91)
Specificity .99 (.98-1) .95 (.92-.98)
0occC .93 (.90-.96) .90 (.87-.93)
False negatives .14 (.09-.19) .14 (.09-.19)
False positives .01 (.00—-.02) .05 (.02-.08)
LR+ 81.50 (20.83—357.01) 18.00 (9.23-32.18)
LR- 0.14 (0.10-0.20) 0.15 (0.10-0.21)

Table 5

Diagnostic Accuracy: Area Under the Curve (AUC) (95 % Confidence Interval) of the Italian DABS and Vineland-II, and
z-test for Comparisons (n = 378) Between the AUCs of the Correspondig Domains and Overall Scores.

AUC (CD) z
DABS Conceptual Skills .968 (.949-.987) _ 62
Vineland-II Communication .974 (.960-.989) :
DABS Social Skills .932 (.905-.958) _3.30%
Vineland-II Socialization .970 (.955-.984) ’
DABS Practical Skills .895 (.862-.929) 74
Vineland-II Daily Living Skills .882 (.849-.915) )
DABS Total Score 1960 (.939-.981) _1.62
Vineland-II Adaptive Behavior Composite .976 (.962-.990) ’

Note. Critical z score was equal to |2.39| after the Bonferroni correction for multiple comparisons (p < .05).
" p<.05.
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Fig. 2. Diagnostic Accuracy: ROC Curve of the Italian DABS and Vineland-II Domains (n= 378).

4. Conclusions

It is critical to have high quality standardized measures available across languages and cultures to provide reliable and valid tools to
assist clinicians in making the determination of ID around the world. This article reports that the Italian DABS has excellent test-retest
and inter-respondent reliability. Equally important, the Italian DABS is an excellent assisting tool for diagnosing ID. Indeed, the Italian
DABS showed diagnostic sensitivity and specificity that are as strong as those of the Italian Vineland-II, but has few items and a less
time-consuming administration.

The original version of the DABS has unique features and excellent psychometric properties. The present investigation contributes
to show that the Italian DABS has comparably strong psychometric properties and can be useful for the diagnosis of ID. A Spanish
version of the DABS is already available that has also reported excellent psychometric properties (Arias et al., 2013; Navas et al., 2012;
Verdugo et al., 2021). A French version of the DABS is under development (von Rotz et al., 2021) as well as a Portuguese (Brazil) one
(Schutz et al., 2021). Future studies will be necessary to investigate the invariance of the DABS across countries. Further investigations
are needed to examine the factorial structure of the Italian DABS and its invariance across individuals with typical development and
those with ID. The measurement invariance represents the gold standard approach to ensuring that the meaning of the construct being

assessed by an instrument is consistent across groups and time (Little, 2013; Millsap, 2012; Newsom, 2015; van de Schoot et al., 2012,
2015).
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