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Abstract
This study examined the stability of scores on the ADI-R from pre-school to elementary school age in
children with autism spectrum disorders (ASD). Participants were 35 children who, at T1, all had a
clinical diagnosis of ASD. On initial assessment (mean age 3.5 years; SD 0.6), all met ADI-R
algorithm criteria for autism. ADI-R assessments were repeated at follow up (FU; mean age 10.5 years;
SD 0.8). Changes in ADI-R total, domain and ADI-R algorithm item scores were assessed. Twenty-
eight children continued to score above the ADI-R cut-off for autism at FU, although significant
decreases in ADI-R domain and item scores were also found. In conclusion, while classification of
children according to ADI-R criteria, generally remained stable between pre-school and elementary

school age, many children demonstrated significant improvements in symptom severity.

Key words: Autism Diagnostic Interview-Revised, autism spectrum disorder, autism, longitudinal

study, symptom severity.
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Stability of the Autism Diagnostic Interview — Revised from pre-school to elementary school age

in children with autism spectrum disorders

The issue of diagnostic stability in the field of autism spectrum disorders (ASD) has become an
increasing focus of research and is of particular relevance for studies of prevalence and intervention.
Several studies confirm that pre-school diagnoses of autism made by expert? clinicians remain relatively
stable 2-22 years after initial diagnosis (Billstedt, Gillberg & Gillberg, 2005; Cox, et al., 1999; Eaves &

Ho, 2004; McGovern & Sigman, 2005; Moore & Goodson, 2003; Lord, 1995; Stone et al., 1999).

Other studies have explored the stability of autism/ASD diagnoses based on specific diagnostic
instruments. Although the ADI-R is among the best validated of diagnostic interview measures, follow-
up studies indicate that ADI-R based diagnoses made early in life may be less stable than clinical
judgement (see Charman & Baird, 2002; Chawarski, Klin, Paul & Volkmar, 2007). For example,
follow-up studies by Lord and colleagues (2006) reported that clinical judgement at age 2 was a more
accurate predictor of diagnosis at age 9 than an ADI-R at 2 years. Lord et al. (2006) found the ADI-R
to be initially more inclusive than clinical judgement for both autism and ASD criteria based on Risi et
al.’s ASD criteria (2006). Lord et al. (2006) noted that the use of standardised assessments such as the
ADI-R alongside clinical judgement was likely to result in more stable diagnosis than either ADI-R or
clinical judgement alone. Moreover, Charman et al. (2005) in a study of 26 children monitored the

numbers meeting ADI-R criteria for autism at 4 time points from 2 to 7 years. Six participants changed
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ADI-R algorithm status at least twice during this period; another 8 changed algorithm status once,

indicating that ADI-R classifications of autism may not remain stable over time.

Understanding the developmental trajectory of autism spectrum symptomatology over time also
provides further insight into the stability of ASD diagnoses. Comparisons of ADI-R current scores with
retrospective ratings for scores at 4-5 years (the age used for rating diagnostic algorithm items)
generally show steady improvements in symptomatology with age (Boelte & Poustka, 2000; Fecteau,
Mottron, Berthiaume & Burack, 2003; Piven, Harper, Palmer & Arndt, 1996; Seltzer et al., 2003;
Shattuck et al., 2007). There are clearly limitations to retrospective studies of this kind, but the
prospective study by Charman et al. (2005) also showed significant improvements in domain scores
from 2 to 7 years, although patterns of change differed across domains and age groups (see also Cox et
al., 1999). However, the variance in ADI-R scores also increased with age and although many children
did improve, others showed an increase in symptom severity. Starr, Szatmari, Bryson and
Zwaigenbaum (2003) analysed change over 2 years in 68 high functioning children originally assessed
on the ADI-R at a mean age of 5.8 years. They found significant improvements in each domain, with

only a few items indicating a worsening of behaviour.

The current prospective study employed a sample of 35 children with an independent diagnosis of
autism/ASD prior to participation in the study. Participants were originally assessed on the ADI-R at a
mean age of 3.5 years and then again at a mean age of 10.5 years. Standardised assessments of
cognitive and language level were available at both time points and participants had a broad range of
intellectual ability (T1 IQ <20 to >130). The study focused on the ADI-R with respect to the following

issues: a. stability of the ADI-R at three levels: meeting algorithm criteria, domain and item level
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scores for the group as a whole and at an individual level; b. exploration of T1 factors that were
associated with ADI-R outcomes at FU.

In line with previous studies (e.g. Bolte and Poustka, 2000; Fecteau et al., 2003; Piven et al., 1996;
Seltzer et al., 2003; Starr et al., 2003), it was predicted that ADI-R scores would decrease between the

ages of 3 and 10 years, indicating an improvement in symptom severity over time.

Method
Recruitment
Initial recruitment was conducted between July 1998 and April 2000 (T1). Parents of children with a
diagnosis of autism or ASD were contacted via the following sources: Local Educational Authorities,
diagnostic and treatment centres and specialist schools across greater London and the UK National
Autistic Society (NAS). In September 2005, all families included at T1 were invited to participate in

the follow-up study (FU).

Participants were included in the current study if they met the following criteria' at T1: a. chronological
age (CA) 22-54 months; b. enrolled in specialist pre-school provisions (either home-based behavioural
programmes or autism specific nurseries); c. independent professional diagnosis of autism or ASD
prior to participation and meeting algorithm criteria for autism on the ADI-R; d. no additional major
medical diagnoses; e. English the main language spoken at home. Additionally, all children included in

the current study were those who had received an ADI-R assessment at T1 and FU.

Participants
A total of 75 children was assessed between July 1998 and April 2000. Six to 8 years later, 56

participants (72.7% return rate) agreed to take part in the FU study, 35 of whom met all of the inclusion
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criteria. Of the 21 participants not included in the study, 12 did not have ADI-R data both at T1 and
FU, 4 did not meet criteria for autism on the ADI-R at T1 and 5 did not have a confirmed independent
diagnosis of autism/ASD prior to participation in the study. There were no significant differences

between those included in the current study and the 21 children excluded from this sample.

Table 1 describes participant characteristics at T1 and FU. Thirty-two participants were male; 24 were
of white origin, 4 of Black British, 3 of Asian British and 4 of mixed race origin. Twenty-nine had an

independent clinical diagnosis of autism and 6 a diagnosis of ASD.

(Insert Table 1 about here)

Measures

Primary measure- Autism spectrum symptomatology: The Autism Diagnostic Interview- Revised
(ADI-R; Rutter, Le Couteur & Lord, 2003) was used to assess ASD symptomatology. The ADI-R is a
semi-structured interview focusing on three domains: Communication (Verbal- VC and Non Verbal-
NVC), Reciprocal Social Interaction (RSI) and Repetitive Behaviour and Stereotyped Patterns (RBSP).
Each item is scored from 0 (no impairment) to 2/3 (very severe delay/ deviance). In order to meet ADI-
R criteria for autism, a child needs to score above cut-off in all three domains and to present with
developmental concerns prior to the age of 3 years. ADI-R cut-off scores are 10 for RSI, 7 NVC, 8 for
VC and 3 for RBSP. The suggested broader cut off criteria for ASD proposed by Risi ef al. (2006) were
employed where participants no longer met the algorithm criteria of the ADI-R at FU. According to
Risi et al. (2006), individuals who meet the criteria for autism on the RSI and on either the NVC/VC
domain or the RBSP domain can be considered to meet ASD criteria on the ADI-R. Only those
children using regular, functional phrase speech were rated on the VC domain (T1 N = 7; FU N=20);

all participants were assessed on the NVC domain at T1 and FU. In order to ensure that scores were
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comparable at both time points, total ADI-R scores were computed using only the NVC domain. This
total ADI-R score (i.e. ADI-R total =RSI + NVC + RBSP) was used to examine overall changes in

symptomatology from T1 to FU.

Typically, on the ADI-R the informant provides details both on current symptoms and behaviour at 4-5
years. For the present study information was collected on the children’s current behaviour at both T1
and FU in order to facilitate comparisons across the two time points. Four questions on the ADI-R vary
according to the age of the child (‘play with peers’, ‘friendships, ‘circumscribed interests’ and
‘imaginative play with peers’) and were only administered when chronologically appropriate. Thus,
they were not administered at both T1 and FU for all individuals and to ensure comparability across

assessments these items were not included in the item level comparisons.

Cognitive ability: Four assessment tools were employed: the Merrill-Palmer Scale of Mental Tests
(MP; Stutsman, 1948), the Bayley Scales of Infant Development (Bayley, 1993), the Wechsler Pre-
school and Primary Scale of Intelligence (WPPSI; Revised and III version; Wechsler, 1990; 2003) and
the Wechsler Intelligence Scale for Children (WISC-IV; Wechsler, 2004). Due to changes in age and
ability between T1 and FU, it was not always appropriate to use the same test at both time points,

although every effort was made to use the same instrument over time as far as possible.

Selection of the appropriate assessment was based on chronological age, developmental level and
language ability. To avoid repeated, separate comparisons of T1 and FU cognitive scores obtained from
different tests and in order to utilise the most relevant 1Q data, a “best test” 1Q and Mental Age (MA)
score was created for each child using the most age appropriate/ best standardised test available at each

time point according to the following hierarchy: WISC > WPPSI (higher level) > Bayley> MP>
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WPPSI (lower level) (all full scale scores). At T1 the best available test was the WPPSI for one
participant, the Bayley for 17 and the MP for 17 participants. At FU the best available test was the

WISC for 10 participants, the WPPSI (higher) for 6 and the MP for 19 participants.

Adaptive behaviour: Adaptive behaviour was assessed using the Vineland Adaptive Behavior Scales
(VABS, Survey form; Sparrow, Balla &Chicchetti, 1984). Standard and age equivalent scores were
obtained on the Vineland Adaptive Behavior Composite score (VABS ABC) and each of the three

domains (communication, daily living skills, socialization).

Language: Language comprehension was assessed using the British Picture Vocabulary Scales — 2™
Edition (BPVS; Dunn, Dunn, Whetton & Burley, 1997). Expressive language was assessed using the
Expressive One Word Picture Vocabulary Test (EOWPVT; Gardener, 1990; Brownell, 2000). Since
most children had very limited speech at T1, standard and age equivalent scores on these tests were

highly skewed towards basal and thus raw scores were employed in the analyses reported here.

Reliability: Inter-rater reliability was obtained for 23 assessments (5 WISC, 4 WPPSI, 5 MP, 5 BPVS
and 4 EOWPVT) for 12 randomly selected participants. Video recordings of the assessments were
scored independently by two observers. Intra-class correlation coefficients for total raw scores between

the two observers were very high (r= 1.0, p <.001).

Inter-rater reliability was obtained on ADI-R scores for 6 randomly selected participants (3 verbal, 3
nonverbal). Two examiners, blind to each other’s scores, rated the algorithm items of the ADI-R

independently using detailed written notes made during the interview. Inter-rater reliability for
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algorithm cut-off scores for autism, domain and total level raw scores was good (Kappa = 1.0 for all
cut off scores and Intraclass Correlation Coefficients for domain and total level scores were >.86 ).

Procedure: T1 and FU assessments and interviews were carried out by three experienced research
psychologists (SD, T1 assessments only; JM, FU assessments only; IM, T1 & FU assessments). All T1
assessments were conducted at home; most FU child assessments were administered at school but 5
children were assessed at home at parental request. All parent interviews were conducted with the main
caregiver at both T1 and FU. Child assessments were conducted within 8 weeks following the parent

interviews.

Data analysis: The stability of ADI-R scores from T1 to FU was assessed on three levels: algorithm
cut-off, domain and item level scores. Nonparametric analyses were employed where data were not
normally distributed. McNemar tests were conducted to investigate changes in ADI-R algorithm status;
paired t-tests were conducted on each domain and the total ADI-R score. Wilcoxon Matched-Pairs
Signed-Ranks tests were conducted to assess the stability of the ADI-R at item level. T1 variables
associated with ADI-R scores at FU were identified using Pearson correlational analyses. Paired t-tests
or Mann-Whitney U tests (as appropriate) were conducted in order to explore any T1 differences
between individuals whose ADI-R classification changed from T1 to FU and those whose classification
remained stable and between those individuals who showed the most and the least improvement in

ADI-R scores. A conservative p value of <.01 was employed in all analyses.

Results
Stability of ADI-R diagnostic criteria
All 35 participants scored above the algorithm cut-off for autism on all three domains of the ADI-R at

T1. At FU 28 participants (80%) scored above the cut off for autism on all three domains; 32 (91.4%)
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scored above the cut off for autism on the RSI domain; 15 (42.9%) scored above the cut off on the VC
domain; 28 (80%) scored above the cut off on the NVC domain and 30 (85.7%) scored above the cut
off on the RBSP domain. McNemar tests revealed no statistically significant differences with regard to
the number of participants meeting algorithm criteria for autism on any of the domains or on the total

score between T1 and FU.

Seven children (20%) who met ADI-R criteria for autism at T1 no longer met algorithm criteria at FU.
Two of these met Risi et al.’s (2006) broader criteria for ASD on the ADI-R; 5 failed to meet either the
autism criteria or the Risi ef al. (2006) broader ASD criteria on the ADI-R at FU (see Measures
section). Among the 7 children who no longer met full ADI-R criteria, 3 failed to meet criteria on one
domain (RBSP domain), 3 did not meet criteria on 2 domains (two on RSI and VC domains, one on

NVC and RBSP domains) and one did not meet criteria on any domain.

Further analysis was conducted to explore differences between those children whose ADI-R algorithm
classification remained stable and those who no longer met criteria for autism at FU (see Table 2;
Mann Whitney U tests employed due to small and unequal N in groups). Those children with less
stable classifications had significantly higher VABS ABC age equivalent scores (U = 33.5, N =34, p
=.01), VABS ABC standard score (U = 37.0, N = 35, p = .01), VABS communication age equivalent
(U=35.5, N=35, p=.01) and VABS daily living age equivalent scores (U=36.5, N =35, p=.01) at T1.

No other significant differences were identified.

(Insert Table 2 about here)

Domain and total scores
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Mean group scores for RSI and NVC domains and for total ADI-R score decreased significantly
between T1 and FU (see Table 3). The decrease in the VC score did not reach significance (likely due

to low N) and no significant difference was identified on the RBSP domain.

(Insert Table 3 about here)

In order to examine the extent of change shown by individual children, ADI-R change (FU-T1) scores
at domain and total score level were divided into quartiles (see Figure 1 for details of quartile ranges in
each domain and the total ADI-R score). Although some children made ‘moderate’ to ‘major’

improvements in each of the domains assessed, many showed no or only ‘minor’ change.

(Insert Figure 1 about here)

Item level scores

Stability of ADI-R item level scores between T1 and FU was assessed within each domain (RSI, NVC,
VC and RBSP). Typically scores of 2 and 3 are collapsed in the algorithm output for the ADI-R. For
the purposes of this analysis, the distinction between scores of 2 and 3 was retained in order to ensure
that any change over time could be identified. Analysis on verbal items was conducted only for those
individuals who were verbal at initial assessment (N= 7). Figure 2 illustrates the mean item level scores

of items in the RSI, NVC, VC and RBSP domains of the ADI-R at T1 and FU?.

(Insert Figure 2 about here)
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Significant decreases in symptom severity were identified on 4 of the 13 items of the RSI domain
(interest in other children, response to children’s approaches, use of other’s body to communicate,
inappropriate facial expression). A significant decrease was also identified on 3 of the 7 items of the
NVC domain (gestures, nodding and social play). There were no significant changes in the VC domain.
A significant decrease was identified in one of the 7 items of the repetitive behaviour domain

(repetitive use of objects).

T variables associated with ADI-R scores at follow-up

Table 4 describes Pearson correlation coefficients between the following T1 variables: ADI-R score,
IQ, ADI-R overall language level (according to Q19 of the ADI-R), VABS communication, daily
living and socialization standard scores and outcome on ADI-R total and domain scores at FU.
Correlation coefficients indicated that communication (VABS communication score and overall level
of language), socialization skills, IQ and symptom severity at T1 all demonstrate a strong association

with outcome on the ADI-R at FU.

(Insert Table 4 about here)

In order to examine the extent of change shown by individual children, ADI-R change (FU-T1) scores
at domain and total score level were divided into quartiles. Participants whose change scores were 2
75" or < 25™ quartile were considered to have made the most and least progress respectively. T1
receptive and expressive language skills were significantly better in those who made the most progress

between T1 and FU. No other significant differences were identified (See Table 5).

(Table S about here)
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Discussion
The purpose of the current study was prospectively to assess the stability of ASD symptomatology,
according to the ADI-R, from pre-school to elementary school in a group of children with a wide range

of intellectual and verbal ability.

No statistically significant changes in the number of participants meeting autism criteria on the ADI-R
between T1 and FU were identified at domain or total score level. All of the 35 children selected for
participation met full ADI-R criteria for autism at T1, including criteria for abnormality before 36
months. At FU, 28 children met full ADI-R criteria for autism based on their current behaviour. Since
all the children had also received an independent diagnosis of ASD from a qualified clinician prior to
inclusion in the study, this stability in ADI-R classification also reflects the overall reliability of early
clinical diagnosis (see also Stone ef al., 1999; Eaves & Ho, 2004; Moore & Goodson, 2003). However,
in common with other recent studies that have examined stability of clinical diagnosis (Sutera et al.,
2007; Turner & Stone, 2007); some children who initially met ADI-R criteria for autism later on only
met criteria for broader ASD or fell below even the ASD threshold. Although clinical diagnosis was
not re-ascertained in the current study, either by the research team or the children’s local clinicians at
FU, all children still presented with behaviours associated with ASD and most showed significant

impairments and delays in their development and functioning. .

The stability of ADI-R classification was greater in the present study than in that of Charman et al.
(2005). Charman et al. reported that between the ages of 2 and 7 years, 14 children out of the 26
participants changed ADI-R classification at least once, 5 changed status twice and one child (with a
clear clinical diagnosis of autism) was given a different ADI-R classification on each of the 3

assessments. Charman et al. (2005) suggested that these changes might be attributable to other factors
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such as repetition effects and differences in administration/scoring of the ADI-R by different examiners
over the 4 time points. The present sample was older when first seen (3.5 vs. 2.5 years in the Charman
study) with some participants as old as 4 years at T1, thus greater stability might be expected.
However, an examination of ADI-R trajectories in children from 3 to 7 years in the Charman et al.
study still indicated considerably more change, with 11 out of that sample of 26, changing from ADI-R
autism-positive ratings at age 3 to “non-autistic” ratings at age 7. One child moved from “non-autistic”
to “autistic” over the same period. Although differences in the age range between the Charman et al.
study and the current sample may account for some of the differences in overall stability, the reasons
for this apparent discrepancy are not entirely clear and indeed, given the wide spread of intellectual and
verbal ability in the present sample (initial IQ 16-130+; only 9 verbal participants at T1) one might
have expected considerably less stability than was actually recorded. The methodological factors
outlined in the Charman et al. study are unlikely to have played a role in the current study given the
longer time period between assessments, the small number of interviewers involved and the fact that

inter-rater reliability for ADI-R scoring was very high at FU.

At the domain level, however, the findings generally parallel those of Charman et al. (2005) and a
number of other studies (Boelte & Poutska 2000; Fecteau et al., 2003; Piven et al., 1996; Seltzer et al,
2003; Shattuck et al., 2007; Starr et al., 2003) indicating improvements in symptom severity over time,
especially on scores in the RSI and NVC domains of the ADI-R. Total ADI-R scores also decreased
significantly. These results indicate that such improvements in the severity of autism-specific
behaviours can occur in children who fall within the moderate-severe range of intellectual impairment

as well as those of higher verbal and cognitive ability.



Stability of the ADI-R 15

The relative improvements found in the different domains of the ADI-R have been reported in several
other studies, although profiles of change seem to be more variable in retrospective studies or those
involving shorter follow-up periods (Moore & Goodson, 2003; Seltzer et al., 2003; Shattuck et al.,
2007). On the whole, improvements in the RBSP domain tend to be less marked than improvements in
the RSI and NVC/VC domains (Charman et al., 2005; Fecteau et al., 2003; Piven et al., 1996). Whilst
measurement issues may play some role here (there are fewer items in the ADI-R RBSP domain than in
the RSI, NVC and VC domains; see also Piven et al., 1996), the consistency of the reported pattern of
change across the three domains suggests that this may be more than just an artefact of measurement
and that the developmental trajectory of each of the components of the triad of impairments may well

differ.

Few studies to date have considered the stability of ADI-R symptom severity beyond the algorithm and
domain levels. In the current study, changes in the severity of specific symptoms were also considered.
Whilst findings should be interpreted with caution due to the use of multiple comparisons, the results
highlight several behaviours that showed significant improvement over time. The symptoms showing
most change in the RSI domain were: ‘interest in other children’, ‘response to other children’,
‘appropriate facial expression’ and ‘use of other’s body to communicate’. Within the NVC domain,
‘gestures’, ‘nodding’ and ‘social play’ were the specific behaviours that improved. Improvement in
‘repetitive use of objects’ was identified within the RBSP domain. No significant improvements were
identified within the VC domain although this is likely to reflect the small number of participants who
were verbal at T1. Fecteau et al. (2003) and Starr et al. (2003) also reported improvements in similar
items of the ADI-R although Cox et al. (1999) noted improvements in different items (gaze, quality of
social overtures, pointing and headshaking) between the ages of 20 and 42 months, suggesting that

patterns of change may vary according to age group.
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Investigation of the specific factors associated with changes in symptom severity over time highlighted
several T1 variables that were associated with outcome at FU. Correlational analyses indicated that T1
communication skills, IQ and symptom severity were highly correlated with outcome at FU. At an
individual level, comparison of those children who no longer met ADI-R criteria for autism at FU to
those whose ADI-R classification remained stable indicated that early adaptive behaviour skills may
also be an important factor in predicting later symptom severity. Comparison of individuals who made
the most and least progress on the ADI-R between T1 and FU also indicated that language skills at pre-

school age are likely to be associated with outcome at elementary school age.

In summary the findings from the current study suggest that children who have better language skills,
less severe autism symptomatology and higher adaptive behaviour skills at the pre-school age are more
likely to show improvements in symptom severity at elementary school age. This is consistent with the
findings of several previous studies (Charman et al., 2005; Coplan & Jawad, 2005; Eaves & Ho, 2004;
McGovern & Sigman, 2005). Interestingly, it should be noted that in this sample, improvements in
symptom severity were not notably associated with increases in IQ. In fact, 1Q scores generally
remained stable or decreased between T1 and FU. However, MA scores did show an increase between
T1 and FU and therefore the improvements in symptom severity could, in part, be accounted for by
general developmental progress. This might be especially the case for items included in the ADI-R

algorithm that measure early communicative developmental abilities (e.g. gestures, nodding etc).

Methodological limitations
Whilst few studies to date have systematically assessed long term change in such young children with a
wide range of intellectual disability, the present sample may consist of a greater proportion of children

functioning within the moderate to severe range of disability than would be representative of the wider
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autism population (cf. Edelson, 2006). Thus, at T1 30% of participants had IQ scores of <50.
Furthermore, since the inclusion criteria also required them to have received a formal ASD diagnosis
prior to initial assessment at mean age 3.5 years, it is likely that the sample may include a higher
proportion of children with more severe difficulties than is typical of the general autism population.
(Many children in the UK do not receive a confirmed diagnosis of autism until after this age; Howlin &

Moore, 1997).

It might also be argued that analysis using ratings of 0-3 on the ADI-R increases the chances of finding
significant change over time (changes in scores from 3 to 2 on the ADI-R algorithm are considered to
be less significant than change from 2 to 1 or 1 to 0; Starr et al., 2003). Nevertheless, our results are
consistent both with those of Fecteau et al. (2003), who used the same scoring method and those of
Starr et al. (2003), who employed the more conservative method of collapsing scores 2 and 3. Given
the relative severity of intellectual ability in the current sample compared to the Starr et al. (2003) and
Fecteau et al. (2003) studies, the consistency with which improvements in autistic symptomatology
have been observed over time suggests that this profile of change is not an artefact of measurement but

is likely to reliably represent the typical course of development of the disorder.

Summary
The findings of the current study suggest that ADI-R classification of autism at a pre-school age
remains stable throughout the elementary school years, although some children initially meeting
criteria for autism went on to meet ASD criteria or fell below this threshold at FU. However, the
severity of autism-specific symptoms improves over time. As found in previous research,
improvements are more likely to occur within the areas of communication and social interaction than in

the repetitive behaviour domain. Overall, children who make the most improvements in symptom
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severity are likely to be those who demonstrate less severe autism symptomatology, better language
and adaptive behaviour skills at pre-school age. Although the number of children who demonstrate
changes in ADI-R classification is small, identifying the variables that characterise those children who
do change over time may be important in understanding the factors underlying later outcome in autism

symptom severity in the wider autism population.
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Footnotes

Participants in the current study were selected from a sample of children who were
recruited as part of a longitudinal study investigating the effectiveness of early intervention in pre-
school children enrolled in either eclectic nurseries or home-based Early Intensive Behavioural
Intervention (EIBI) programmes (Magiati, Charman and Howlin, 2007), thus there is some overlap here
with the participants involved in that study. The current study was a longer follow-up study of these
participants focusing on stability and change of autism-specific symptomatology and behaviour over

time.

Mean scores are presented in the graphs for ease of reference, but analyses were

conducted using non-parametric techniques.
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Table 1: Participant characteristics at T1 and FU assessments (N=35)
T1 FU
Mean (SD)/ Median ~ Mean (SD)/ Median
Range Range
Mean Chronological Age (years) 3.5(.6) 10.5 (.8)
2.3-4.5 9.1-12.1
Mean 1Q' 68.9 (33.0) 52.2 (22.0)
16.0-137.5 15.9-124.0
Mean MA' (months) 29.4 (16.1) 67.9 (32.0)
5.0-56.0 19.0-168.4
Median Receptive language® Raw Score 0.0 33.0
0.0-32.0 0.0-117.0
Standard score 40.0 40.0
40.0-94.0 40.0-117.0
N scoring at Basal 20 9
Median Expressive language’ Raw Score 0.0 27.0
0.0-39.0 0.0-119.0
Standard Score 68.0 55.0
49.0-120.0 55.0-121.0
N scoring at Basal 25 13
Mean VABS ABC * Age Equivalence (months) 19.9 (5.8) 44.5 (26.8)
12.0-33.0 13.0-110.0
Standard Score 58.4 (5.8) 37.8 (17.4)
50.0-72.0 20.0-86.0
Mean VABS communication Age Equivalence (months) 15.6 (6.1) 47.1 (35.8)
8.0-33.0 11.0-135.0
Standard Score 59.3(7.7) 41.4 (20.5)
47.0-78.0 20.0-101.0
Mean VABS daily living skills Age Equivalence (months) 21.0 (6.1) 47.2 (24.4)
11.0-39.0 17.0-110.0
Standard Score 62.8 (6.7) 33.2(19.1)
55.0-89.0 20.0-84.0
Mean VABS socialisation Age Equivalence (months) 13.7 (4.9) 35.7 (25.2)
6.0-29.0 10.0-116.0
Standard Score 59.1(5.2) 48.8 (14.5)
52.0-71.0 28.0-97.0
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Verbal ability (functional speech)’ N phrases or more 7 20
N at least five words 8 6
N Fewer than five words 20 9

' For details of IQ assessments see measures section below; * British Picture Vocabulary Scales (Dunn et al., 1997) - median values
reported due to data being non-normally distributed; * Expressive One Word Picture Vocabulary Test (Gardener, 1990; Brownell, 2000)
-median values reported due to data being non-normally distributed. ; * Vineland Adaptive Behavior Scales — Survey Form (Sparrow, Balla

& Chicchetti, 1984); * Data based on the current language item (Q 19) of the ADI-R.

Table 2: T1 characteristics of participants who scored above (N=28) and below (N=7) the cut off

for autism on the ADI-R at FU.
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T1 Variable Above cut off Below cut off U D
FU (N=28) FUN=7)
Median'/Range Median'/Range
1Q? 56.3 97.9 64.5 .17
(16.0-137.0) (46.0-121.4)
MA? (months) 20.5 46.0 595 .11
(5.0-56.0) 16.0-51.0
Receptive language® Raw Score 0.0 17.0 66.5 .14
(0.0-22.0) (0.0-32.0)
Expressive language* Raw Score 0.0 7.0 58.0 .04
(0.0-18.0) (0.0-39.0)
VABS ABC® Age Equivalence 17.0 24.00 335 .01
(12.0-33.0) (19.00-32.00)
Standard Score 56.00 63.0 37.0 .01
(50.0-68.00) (61.00-72.0)
VABS Communication Age Equivalence 13.0 18.0 355 .01
(8.0-33.0) (14.0-28.0)
Standard Score 56.0 61.0 445 .03
(47.0-77.0) (56.0-78.0)
VABS daily living skills Age Equivalence 18.0 26.0 36,5 .01
(11.0-34.0) (19.0-39.0)
Standard Score 61.0 68.0 49.5 .05
(55.0-70.0) (59.0-89.0)
VABS socialisation. Age Equivalence 12.0 16.0 41.0 .02
(6.0-29.0) (12.0-24.0)
Standard Score 57.0 61.0 47.0 .04
(52.0-70.0) (56.0-71.0)
ADI-R total score® 38.0 36.0 575 .09
(26.0-46,0) (18.0-43.0)

'Median values are reported due to small and uneven N across the two groups; * For details of IQ assessments see measures section;

27

British Picture Vocabulary Scales (Dunn et al., 1997); * Expressive One Word Picture Vocabulary Test (Gardener, 1990; Brownell, 2000);

*Vineland Adaptive Behavior Scales — Survey Form (Sparrow, Balla & Chicchetti, 1984); © ADI-R total score = RSI + NVC + RBSP.

Only NVC score was used in order to include both verbal and nonverbal participants.

Table 3: Domain and total scores on the ADI-R at T1 and FU (N= 35)

ADI-R Domain

T1

Mean (SD)Range

FU

Mean (SD)Range
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RSI 21.1 (4.5) 18.4 (5.9) 35 285 .01
10.0-28.0 3.0-28.0

NV 10.7 (2.9) 8.9 (3.5) 35 419 <001
3.0-14.0 1.0-14.0

\Ye 13.3 (3.7) 9.1(4.4) 7 .79 .12
8.0-18.0 4.0-19.0

RBSP 47(1.3) 4.5(1.9) 35 56 .58
3.0-9.0 2.0-10.0

Total Score™ 36.4 (6.9) 31.8 (10.0) 35 336 .002
17.0-46.0 6.0-46.0

For the purposes of analysis, all participants received a score on the NVC domain regardless of whether or not they were verbal.
Total score = RSI + NVC + RBSP. Only NVC score was used in order to include both verbal and nonverbal participants. RSI cut-off

=10, NVC cut-off = 7; VC cut-off = 8 and RBSP cut-off = 3.

Table 4: Pearson Correlation between T1 predictor variables and outcome on the ADI-R at FU

Tlvariables FU ADI-R scores
Total Score  RSI score NVC score RBSP score

ADI-R total score S9xE* S5 L62%%* .26
RSI score 48%* A8 S2%* .08
NVC score .68%%* 627 %% 697 ** A42%
RBSP score -.10 -.14 -.12 .14
Overall level of language T2 T2 67 33
1Q -63%** -.63%%* -.67%%* -.15
VABS ABC Communication (standard score) -.55%%%* - 59% %% -42% -31
VABS Daily Living Skills (standard score) -37*% -.38* -.26 -.30
VABS Socialization (standard score) -55%* - 59%** -48** -.18

X 001; **<.01; * <.05
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Table 5: Characteristics of participants who made the most (N=8) and least (N=11) progress on

ADI-R scores from T1 to FU.

T1 variables

Most progress (N=8) Least progress (N=11) U

p
Median' Median'
Range Range
Chronological Age (years) 3.5 3.42 42.0 .90
2.6-4.0 2.8-4.2
Mental Age (months)? 46.0 19.0 320 .32
5.0-52.0 ’
14.0-43.0
1Q? 97.9 50.0 28.5 .20
16.0-121.4 34.0-97.7



Receptive language® 14.0
0.0-32.0

(raw score)

Expressive language* 0.5
0.0-39.0

(raw score)

VABS* ABC score (ss) 61.0
52.0-72.0

VABS® communication (ss) 61.0
54.0-78.0

VABS?® daily living skills (ss) 63.0
59.0-89.0

VABS?® socialisation (ss) 59.0
53.0-71.0

ADI-R total score® 38.0
18.0-46.0

Stability of the ADI-R

0.0
0.0-5.0

0.0
0.0-0.0

55.0
50.0-66.0

57.0
47.0-61.0

62.0
55.0-77.0

58.0
53.0-64.0

36.0
26.0-43.0

18.00

22.00

235

26.0

35.5

28.0

37.0

.01

.01

.09

13

48

.19

.56
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'Median values reported due to small N in groups; 2 For details of IQ assessments see measures section; * British Picture Vocabulary
Scales (Dunn et al., 1997); “Expressive One Word Picture Vocabulary Test (Gardener, 1990; Brownell, 2000); ° Vineland Adaptive

Behavior Scales — Survey Form (Sparrow, Balla & Chicchetti, 1984); *ADI-R total score = RSI + NVC + RBSP. Only NVC score

was used in order to include both verbal and nonverbal participants.

Figure Caption Sheet

Figure 1: Number of children demonstrating the most and least improvements on ADI-R domain

and total scores and ADI-R change score quartiles.

Figure 2: Mean item scores in the RSI, NVC, VC and RBSP domains of the ADI-R at T1 and FU
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