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ABSTRACT

Objective: To evaluate the impact of risperidone on adaptive behavior in children with autistic disorder who have

serious behavior problems and to examine different methods of scoring the Vineland Adaptive Behavior Scales to

measure change. Method: Forty-eight children (5 years to 16 years, 5 months) who showed behavioral improvement

during acute treatment with risperidone were followed for 6 months and assessed with the Vineland Scales.Results: Raw

scores, age-equivalents, and special norm percentile scores all showed significant increases in adaptive behavior in the

areas of communication, daily living skills, and socialization (p G .01). During a period of 6 to 8 months, children gained an

average of 7.8 age-equivalent months in the area of socialization, a 96% improvement beyond what would be expected

based on baseline growth rates. Conclusions: Although limited by the absence of a control group, these results suggest

that risperidone may improve adaptive skills in children with autistic disorder accompanied by serious behavioral

problems. Vineland age-equivalent scores appear to be most useful in assessing change with treatment over time. J. Am.

Acad. Child Adolesc. Psychiatry, 2006;45(4):431Y439. Key Words: autism, risperidone, Vineland Adaptive Behavior

Scales.

Autistic disorder (autism) is a chronic developmental
disorder of early onset characterized by deficits in social
interaction and communication, along with repetitive
behavior and restricted interests. In addition to these
core features, children with autism often exhibit
aggression, self-injury, or tantrums and nearly always
have deficits in adaptive behavior, which negatively
affect quality of life.

Several investigators have cited the need for the
identification of reliable and socially valid outcome
measures that are sensitive to change in treatment studies
with this population (Scahill and Lord, 2004; Wolery and
Garfinkle, 2002). Measures should not only assess
whether a child has learned a specific skill or improved
on a specific set of target symptoms but also assess the
degree to which the child uses and adapts new skills in
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natural environments (e.g., at home). Assessment of
adaptive functioning is considered important because
adaptive skill is closely related to functional independence
and quality of life (Scahill and Lord, 2004). The Vineland
Adaptive Behavior Scales (Sparrow et al., 1984) are
frequently used to measure adaptive behavior. The
Vineland assesses a person’s actual behaviors (as opposed
to ability to perform a behavior) across three domains:
communication, daily living, and socialization. By not
requiring the child’s participation, through a clinical
interview with the parent, the Vineland produces a valid
assessment of the child’s day-to-day functioning that
cannot often be readily assessed by either direct observa-
tion or administration of tasks (Sparrow et al., 1984).

Several studies using the Vineland (Bolte and
Poustka, 2002; Freeman et al., 1988; Gillham et al.,
2000; Kraijer, 2000; Stone et al., 1999; Volkmar et al.,
1993) have documented a characteristic profile of
adaptive skills in children with autism: a relative deficit
in socialization, strength in daily living skills, and
communication scores falling between these two
extremes. In addition, global adaptive behavior in
children with autism is significantly below intellectual
ability, and, although they can make gains in adaptive
skills, they rarely catch up to their mental age peers.
Children with autism also demonstrate greater vari-
ability on Vineland items when compared with children
with mental retardation only (Burack and Volkmar,
1992; VanMeter et al., 1997).

Although the Vineland has not been commonly used
as an outcome measure, this use has been suggested
(Carter et al., 1998). Studies that have used it as an
outcome measure, however, have not used consistent
scoring methods. Some investigators examined standard
scores (Bolte and Putska, 2002; Eikeseth et al., 2002;
Panerai et al., 2002; Smith et al., 2000a, b). Others used
special norm standard scores (Bibby et al., 2002) or age-
equivalents (Harris et al., 1995). These differences make
it difficult to draw general conclusions.

A failure to observe meaningful treatment gains in
adaptive behavior in some studies (e.g., Smith et al.,
2000a, b) may be caused by small sample sizes, non-
specific interventions for adaptive skills, or the choice and
scoring of the Vineland as an outcome measure. Studies
using standard scores have reported that children
with autism decline in adaptive behavior with age (Carter
et al., 1998; Fisch et al., 2002). By contrast, studies using
age-equivalents demonstrate that they can make gains in

adaptive skills but at a slower rate than typical peers
(Charman et al., 2004; Schatz and Hamdan-Allen,
1995). Standard scores based on national norms or on
autism-specific norms may be most easily interpretable
for baseline characterization. Because the standardization
process reduces variability (floor effects for low-
functioning individuals), however, they may not be
sensitive enough for measuring change over short time
periods. Given the limitations of Vineland standard
scores for measuring change, alternative scoring methods
may be useful (Carter et al., 1998).

Adaptive skill is an area of critical deficit for children
with autism. Failure to acquire new adaptive skills with
age often translates into greater functional disability. The
purpose of the present study was to evaluate the change in
adaptive functioning in a group of children with autism
who were treated with risperidone for 6 months. Ris-
peridone is an atypical antipsychotic that has been shown
to be effective in decreasing serious behavior problems in
children with autism (Research Units on Pediatric
Psychopharmacology [RUPP] Autism Network, 2002,
2005). A second important aim was to evaluate which
method of scoring the Vineland is most sensitive to change.

METHOD

Participants and Procedures

To address these aims, data from a group of children who were
successfully treated with risperidone in the RUPP study, a multisite
randomized clinical trial (RUPP Autism Network, 2002), were
evaluated. That study found that risperidone was effective in reducing
disruptive behavior in children diagnosed with autism accompanied
by aggression, tantrums, and self-injury (RUPP Autism Network,
2002, 2005). The full sample consisted of 101 children (82 males)
diagnosed with autism, ranging in age from 5 to 17 years (mean 8.9 T
2.11 years). Table 1 displays baseline descriptive data for the full
sample, the 63 subjects who showed a positive response to risperidone
and the subgroup of 48 who had usable data for analyses. At baseline,
all subjects were medication-free except two who were taking stable
doses of anticonvulsants for seizures. Written informed consent was
provided by the parent or guardian.

The study design has been described in detail elsewhere (Scahill
et al., 2001). Briefly, there were three phases: an acute 8-week
double-blind, placebo-controlled phase (RUPP Autism Network,
2002), a 4-month open-label extension for children who responded
positively to risperidone, and a placebo-controlled discontinua-
tion (RUPP Autism Network, 2005). Children initially randomized
to placebo in the acute phase who failed to show significant
improvement were treated in a supplemental 8-week open-label
trial with risperidone. The placebo nonresponders who showed a
positive response to risperidone in this open trial were also invited to
participate in the 4-month additional phase of open-label treatment.

Positive response in the acute phase was defined by 25%
reduction in the parent-rated Aberrant Behavior Checklist (ABC)
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Irritability subscale score plus a clinician-rated Clinical Global
ImpressionsYImprovement score of ‘‘much improved’’ or ‘‘very
much improved.’’ The clinician was blind to treatment condition.
Sixty-three children (33 from double-blind, 30 from the open-label
trial for placebo nonresponders) showed a positive response and
were followed for an additional 4 months to examine the impact of
6 months of medication.

Measures

Before randomization into the acute phase and again at 6 months,
participants received an extensive battery of measures, including the
ABC (Aman et al., 1985a) and the Vineland (Sparrow et al., 1984).
The diagnosis of autism was based on clinical evaluation and
corroborated by the Autism Diagnostic Inventory-Revised (ADI-R;
Lord et al., 1994).
ABC. The ABC is a 58-item informant-based scale composed of

five subscales. The five scales are labeled as follows: Irritability
(agitation, crying, and self-injurious behaviors; 15 items); Lethargy/
Social Withdrawal (16 items); Stereotypic Behaviors (rituals, mean-
ingless body movements; seven items); Hyperactivity (16 items); and
Inappropriate Speech (excessive talking, repeating phrases; four
items). The ABC was developed as a measure of severity and
treatment effects for patients with developmental disabilities. Mul-
tiple studies confirm the reliability and validity of the factor struc-
ture, distribution of scores, and sensitivity to change (Aman et al.,
1985b; Brown et al., 2002; Marshburn and Aman, 1992).
ADI-R. The ADI-R is a highly structured parent interview used to

support a clinical impression of autism in children and adults. It has
demonstrated excellent reliability and validity for the diagnosis of
autism. The training for the ADI-R involves a set of didactic
sessions, supervised administration by an expert interviewer, and
demonstrated reliability on the part of the ADI-R trainee.
Vineland Adaptive Behavior Scale. The Vineland is a parent

interview designed to measure the child’s functional competence in
activities of daily living. It has been normed using national samples
and is used extensively in studies of children with developmental
disabilities and has excellent reliability and validity. The interview,
which is conducted in a semistructured manner, establishes the
child’s actual performance of skills across three domains: commu-
nication, socialization, and daily living skills. In each domain, the
interviewer begins with broad queries about the child’s adaptive
behavior. Additional questions are asked to identify skills that the
child has acquired and performs on a regular basis (score of 2), skills
that are performed sometimes (score of 1), or not at all (score of 0).
Items are specific and arranged in increasing complexity. In general,
however, the interviewer does not read the items from the page and
asks the parent to respond directly. For example, rather than ask
directly if the child can recite the alphabet, the interviewer engages
in a discussion of letter recognition, word recognition, reading, and
so forth. This semistructured approach permits the scoring of several
clustered items. Finally, the scores on the first three domains are
used to derive an adaptive behavior composite score, which is a
global estimate of adaptive behavior.
Intellectual Functioning. Children were administered one of

several tests of cognitive ability: WISC-III (Wechsler, 1991; 26% of
sample), Leiter International Performance Scale-Revised (Roid and
Miller, 1997; 32%), Mullen Scales of Early Learning (Mullen,
1995; 39%), or Wechsler Preschool and Primary Scale of
Intelligence-Revised (Wechsler, 1989; 3%). Because several differ-
ent tests were used, children were classified categorically (average
ability, borderline intellectual functioning, and mild, moderate, or
severe mental retardation).

Statistical Analyses

The goals of this study were to determine whether effective
treatment with risperidone had a positive effect on children’s
adaptive behavior (above expected change resulting from the passage
of time alone) and to evaluate the sensitivity of the Vineland in

TABLE 1
Demographics and Functioning Characteristics of

Study Sample at Baseline

Percentage

Original
(n = 101)

Responders
(n = 63)

Final
(n = 48)

Male 81 78 83
Ethnicity

White 66 68 71
African American 11 9 2
Asian/Pacific Islander 8 8 8
Hispanic/Latino 7 5 6
Other 8 10 13

Cognitive ability (IQ)
No score 10 10 10
Average (Q86) 5 5 4
Borderline (71Y85) 12 11 15
Mild MR (50Y70) 25 27 23
Moderate MR

(36Y49)
18 19 19

Severe MR (21Y35) 16 17 21
Profound MR (e20) 15 11 8

Variable Mean T SD

Age, yr 8.9 T 2.11 8.5 T 2.30 8.3 T 2.10
ADI-R Recip.

Social Inter.
26.05 T 3.87 25.86 T 4.03 26.21 T 3.41

Aberrant Behavior Checklist
Irritability 25.82 T 7.53 26.79 T 7.59 27.13 T 7.20
Social

withdrawal
16.35 T 8.56 15.86 T 8.13 15.58 T 7.57

Stereotypy 9.88 T 4.83 10.38 T 4.57 10.29 T 4.39
Hyperactivity 31.95 T 9.31 33.51 T 8.86 34.35 T 8.02

Inappropriate
speech

5.89 T 4.51 6.27 T 4.89 5.96 T 4.21

Vineland [standard scores (age-equivalents in months)]
Communication 43.27 T 15.51

(34 T 24)
43.33 T 14.13

(32 T 23)
43.58 T 13.48

(31 T 23)
Daily

living skills
35.50 T 16.73

(38 T 17)
37.60 T 17.31

(37 T 17)
39.42 T 18.06

(38 T 17)
Socialization 48.33 T 13.01

(25 T 18)
47.38 T 10.26

(22 T 13)
48.67 T 9.78

(22 T 13)
Composite 45.15 T 14.72

(33 T 17)
41.05 T 14.97

(31 T 16)
42.35 T 15.79

(31 T 16)

Note: MR = mental retardation; ADI-R Recip. Social Inter. =
Autism Diagnostic Inventory-Revised Reciprocal Social
Interaction.
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detecting such an effect. First, we compared the baseline charac-
teristics of the full sample (n = 101) to the 63 children who showed
a positive response to treatment (i.e., Q25% reduction on the
Irritability subscale and much or very much improved on the
Clinical Global ImpressionsYImprovement). The purpose of this
analysis was to determine whether the subjects who entered the
4-month extension phase were different from those who did not.

At follow-up, 48 of the 63 children who showed a positive
response had full data across all Vineland scores for both
baseline and week 24 of treatment. Of the 15 subjects without
Vineland interviews, 3 were missing and 12 exited the study
early. At baseline, these 15 subjects were not significantly
different from the 48 with full data. The Vineland scores at
baseline and follow-up for the 48 subjects are shown in Table 2.
The baseline standard scores for the 15 without endpoint data
were communication, 42.53 T 16.53; daily living skills, 31.80 T
13.55; and socialization, 43.27 T 11.04. At follow-up assess-
ment, all 48 subjects had been treated with risperidone for 24
weeks; however, the length of time between baseline and follow-
up assessments varied. Subjects initially randomized to risperi-
done who showed a positive response (n = 26) were reevaluated
after 24 weeks. By protocol design, those initially assigned to
placebo (n = 22) who did not improve were then treated in an
8-week open-label trial and had follow-up assessment approxi-
mately 32 weeks after baseline.

To examine the impact of risperidone treatment on adaptive
functioning, the change in the Vineland scales from baseline to
6-month follow-up was computed. Four indices were used to
examine change in adaptive skills: (1) raw scores, (2) standard scores
based on national norms, (3) percentile rank scores based on derived

autism norms (Carter et al., 1998), and (4) age-equivalent scores.
Paired t tests were computed for each of the four Vineland scoring
methods to determine which one showed the greatest sensitivity
to change.

To determine whether certain child characteristics were
predictive of skill development, prediction equations were
developed to assess whether baseline characteristics were associated
with change in adaptive behavior. The predictors were (1) child’s
chronological age, (2) child’s assessed adaptive skill in that domain
at baseline, (3) cognitive ability (functional level); (4) ADI-R score
on Social Interaction, and (5) ABC-Irritability score. The clinical
relevance of the assessed changes in adaptive skill was examined
through three different methods: computed effect size estimates
(change [pretest/posttest]/pooled SD), gain in age-equivalent
months, and the computation of growth indices based on expected
adaptive skill development. Specifically, each child’s observed
adaptive behavior growth was compared to his or her projected
growth established at baseline to determine whether the observed
gains were greater than the expected change caused by the passage
of time alone. An adaptive behavior index (ABI) was derived for
each child using the formula

AEðEPÞ
CAðEPÞ

� 100

� �
j

AEðBLÞ
CAðBLÞ

� 100

� �
½1�

where AE is age-equivalent, CA is chronological age, EP is endpoint,
and BL is baseline. This yields an improvement index or a
percentage score signaling the observed growth compared to
expected growth. Thus, if the child made no gains in his or her

TABLE 2
Change Across Indices of Adaptive Behavior for Risperidone Treatment Responders (n = 48)

Domain
Baseline

(Mean T SD)
Follow-up

(Mean T SD)
Change

(Mean T SD) Effect Sizea

Communication
Raw scores 48.58 T 26.95 53.79 T 28.25 5.21 T 9.81* 0.19
Standard scores 43.58 T 13.48 45.21 T 18.85 1.63 T 8.91 0.11
Special norm scores 55.73 T 18.93 61.88 T 17.73 6.15 T 12.47* 0.27
Age-equivalents 31.31 T 22.95 36.10 T 27.37 4.79 T 8.06* 0.20

Daily living skills
Raw scores 59.15 T 24.67 65.92 T 24.69 6.77 T 12.97* 0.28
Standard scores 39.42 T 18.06 40.38 T 18.11 0.96 T 10.35 0.06
Special norm scores 52.88 T 20.37 60.73 T 20.08 7.85 T 13.84* 0.36
Age-equivalents 37.58 T 17.13 42.00 T 18.43 4.42 T 8.62* 0.27

Socialization
Raw scores 39.42 T 15.77 47.69 T 17.65 8.27 T 10.69* 0.47
Standard scores 48.67 T 9.78 50.50 T 12.94 1.83 T 9.64 0.14
Special norm scores 50.77 T 20.29 61.69 T 20.39 10.92 T 16.07* 0.49
Age-equivalents 21.94 T 13.02 29.73 T 18.29 7.79 T 9.68* 0.45

Compositeb

Standard scores 42.35 T 15.79 42.06 T 13.53 j0.29 T 12.53 j0.02
Special norm scores 58.19 T 17.24 65.81 T 16.79 7.62 T 10.85* 0.36
Age-equivalents 30.85 T 16.17 36.52 T 19.24 5.67 T 6.81* 0.33

Note: Data are reported only on those subjects with scores for both time points available.
a Effect size = change (endpoint j baseline)/baseline SD (n = 101).
b Composite score is derived from the three domain scales and has no raw score value.
* p G .01.

WILLIAMS ET AL.

434 J . AM. ACAD. CHILD ADOLESC. PSYCHIATRY, 45:4, APRIL 2006



Copyright @ 2006 American Academy of Child and Adolescent Psychiatry. Unauthorized reproduction of this article is prohibited.

ABI, the result would be zero and if observed growth exceeded
growth expected with the passage of time, the result would be a
positive value. For example, if a 10-year-old child (120 months)
earns an age-equivalent of 60 months at baseline and gains five age-
equivalent over a 6-month treatment period, his or her improve-
ment index would be

65

126
� 100

� �
j

60

120
� 100

� �
¼ :59

� �
½2�

RESULTS

Table 1 shows the descriptive baseline data for the
entire sample of 101, the 63 subjects who entered the
extension, and the 48 who had usable endpoint
Vineland data. The distribution of baseline data for
socialization standard scores and age-equivalents, as
well as adaptive behavior composite scores, was some-
what unevenly distributed, with many relatively low
scores. Overall, the profile of Vineland scores for the
full sample at baseline is consistent with profiles
previously reported for children with autism. Examina-
tion of age-equivalents demonstrates a relative strength
in daily living skills (mean = 38 T 17 months), a more
severe deficit in socialization (mean = 25 T 18 months),
and intermediate scores in communication (mean =
34 T 24 months). Bivariate correlations, conducted to
examine relationships among Vineland scores and other
baseline indicators, indicated that across all four score
types (raw, standard, special norm percentiles, and age-
equivalents), Vineland scores were most strongly
correlated with chronological age (e.g., composite
standard score and age, r = j0.48, p G .01; composite
age-equivalent and age, r = 0.37, p G .01). In addition,
the correlation between Vineland composite standard
scores and ABC-inappropriate speech scores was
significant (r = 0.27, p G .01). The significant correlation
between inappropriate speech and Vineland communi-
cation (r = 0.35, p G .01) may explain this finding. No
other significant correlations were seen.

When the subjects who continued into the 4-month
extension phase (n = 63) were compared to those who
exited the study (n = 38) on baseline indicators, the two
groups differed only in terms of Vineland socialization
raw scores (t = 2.39, p = .019) and socialization age-
equivalents (t = 2.44, p = .017). Subjects who exited the
study before the extension had a mean socialization age-
equivalent score of 30 months (T 22), compared with
22 months (T 13) for the responders.

The Vineland as a Measure of Treatment Outcome

Change in adaptive behavior from baseline to follow-
up was assessed in 48 subjects with full data. Paired
t tests, with overall a set at .01 to protect the error rate
from inflation, indicated that for each of the three
adaptive behavior domains (communication, daily living
skills, and socialization), follow-up scores were higher for
raw scores, special norm scores, and age-equivalent
scores. Standard scores did not show improvement in
any of the domains or in the derived Adaptive Behavior
Composite (t47 = 0.161, p = .873).

Although the special norm score effect sizes are
consistently larger, this may be a measurement artifact.
As shown by Carter et al. (1998), small increases in raw
scores can translate into large jumps in special norm
percentile rank. For example, if a verbal 8-year-old raises
his or her raw score on the communication domain
from 33 to 37, his or her special norm percentile rank
will improve from 10 to 20. Thus, we chose raw scores
and age-equivalents as the criterion measures in the
prediction equations.

Multivariate prediction equations were developed
for each of the adaptive behavior domains with the
following baseline predictors: chronological age, do-
main score at baseline (raw or age-equivalent), func-
tional level (moderate to profound mental retardation
versus mild retardation to average ability), ADI-R
Social Interaction score, and ABC-Irritability score.
When predicting change in raw scores, none of the
prediction equations were statistically significant
(communication change: F5,42 = 0.79, R 2 = 0.09;
daily living skills change: F5,42 = 0.72, R 2 = 0.08;
socialization change: F5,42 = 0.04, R 2 = 0.005). Using
change in age-equivalents as the dependent variable,
the model predicting communication change was
significant (F5,42 = 4.15, p G .01 [R 2 = 0.33]). The
two significant baseline predictors were chronological
age (b = j.49, p G .01) and communication age-
equivalent (b = .25, p G .001). Younger children and
those with better developed communication skills at
baseline were found to make greater gains in com-
munication with treatment, as measured with age-
equivalent scores. The prediction equations for daily
living skills and socialization age-equivalent growth
were not significant.

As shown in Table 2, computed effect sizes ranged
from not meaningful to small/moderate (Borenstein
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et al., 2001) for the gains observed across Vineland
raw scores, special norm percentile ranks, and age-
equivalents. Examination of the age-equivalent
change scores shows developmental progress across
all domains as well as the composite index and can
be used to assess children’s rate of growth over time.
Over an average of 7 months, the children gained
about 5 months in communication and daily living
skills domains. In the socialization domain, the gain
was closer to 8 months. Such absolute change
indices, however, do not take into consideration the
child’s predicted development (based on baseline
performance).

Thus, to determine whether the gains seen in adap-
tive behavior were greater than would be expected with
the passage of time alone, an ABI was derived for each
child using the formula provided. Based on these
indices, children showed an average 3.5% T 7.82%
improvement in overall adaptive behavior. This is
higher than expected based on the ratio of age-
equivalent to chronological age (i.e., expected growth
rate) at baseline. There was a fair degree of variability
in derived behavior improvement indices, ranging
from j10.95% to 24.18%. Comparison of groups
above and below the median split (at 2.72) indicated
that the children who made large gains did not differ
from those who made smaller gains or regressed.
Adaptive behavior improvement indices for each of the
domains were positive: communication, 2.60 T 8.29%;
daily living skills, 2.02% T 10.07%; and socialization,
6.21% T 10.43%). It appears that each adaptive
behavior domain contributed to the overall change
observed, based on correlations between domain ABIs
and the composite ABI: communication, r = 0.48, p G
.005; daily living skills, r = 0.61, p G .001; and
socialization r = 0.70, p G .001.

Finally, to determine to what degree the observed
gains in adaptive behavior may be linked to decreased
levels of aggression, the target behavior of the
risperidone treatment in the original study, bivariate
correlations between change in the ABC-Irritability
subscale from baseline to endpoint and changes in raw
scores across Vineland domains were made. Correla-
tions were modest and not significant: communication,
r = j0.12; daily living skills, r = j0.17; and
socialization, r = j0.26. This suggests that large
reductions in aggression were not associated with
large gains in adaptive functioning.

DISCUSSION

Deficits in adaptive behavior are characteristic of
children with autism. Indeed, adaptive functioning
scores as measured by the Vineland are a full SD lower
than IQ scores in this population (Paul et al., 2004).
Consistent with previous studies (Bolte and Poustka,
2002; Carter et al., 1998), age-equivalent scores in this
sample show disability across domains, with a relative
‘‘strength’’ in daily living skills and a deficit in
socialization.

To determine whether reduction in serious behavior
problems with 6 months of risperidone treatment
would be accompanied by improved adaptive func-
tioning, we examined four methods for scoring the
Vineland, including raw scores, standard scores, special
norm scores, and age-equivalent scores, to ascertain the
most sensitive method of detecting change. First,
children who showed a positive response to risperidone
generally manifested increases in adaptive performance
regardless of functional level, although younger chil-
dren with better communication skills tended to make
greater gains in terms of communication age-equivalent
scores. Second, adaptive behavior growth could only
be detected using raw scores, age-equivalent scores, and
special norm percentile ranks, not standard scores.
Although the observed change is greatest for the special
norm scores, this finding may overestimate the positive
change in this sample. Carter et al. (1998) developed
these norms to aid clinicians in setting realistic
treatment goals for individual patients, not for evalu-
ating change in group-design studies. Small to medium
effect sizes were observed for both the raw scores and
age-equivalent scores across domains, indicating that
these two indices are sensitive to change and less
vulnerable to the over- or underestimation of change
associated with special norm or standard scores,
respectively. Given the ease of interpreting gains in
age-equivalent scores over time, they appear to be
superior for measuring skill growth with treatment.

During a period of 6 to 8 months, subjects gained
almost 5 months in communication and daily living
skills, and nearly 8 months in socialization. These
estimates are similar to those obtained by Charman
et al. (2004), who reported a gain of 10 months in
communication and 9 in both daily living skills and
socialization during an 11-month period using the
Vineland-Screener version (Sparrow, 2000). These
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gains were observed in children with autism (mean age
of 5 years, 11 months) who participated in specialized
schools for children with autism (Charman et al.,
2004). Harris et al. (1995) reported an even higher rate
of improvement in 20 preschoolers in a university-
based intensive educational programV27 months in
Communication, 17 in Daily Living Skills, and 20 in
Socialization during a 20-month time period. As in our
study, these earlier studies did not include control
groups for comparison.

Our sample differs from the samples described by
Charman et al. (2004) and Harris et al. (1995). First,
our sample included children with high levels of
aggression, tantrums, and self-injury. The sample of
Harris et al. (1995) comprised children with mild to
moderately severe autism enrolled in a special school for
children with autism. The subjects of Charman et al.
(2004) were enrolled in schools serving children with
autism. Thus, although the samples in these studies
probably included some children with behavioral
problems, they were not selected for such behavior.
Second, the children in our sample were older than
those in the Charman et al. study (by about 3 years)
and the Harris et al. study (by almost 5 years). Changes
in adaptive behavior growth trajectories in children
with autism tend to be greater in early childhood and
often level off in later childhood (Harris et al., 1995). In
older children with autism, adaptive skills generally do
not keep pace with the passage of time. Subsequently,
standard scores on the Vineland decline with age
(Carter et al., 1998; Fisch et al., 2002). Therefore,
showing improvement in adaptive functioning in this
older sample of children with serious behavioral
problems is remarkable and unexpected. The children
in this sample demonstrated a 3.5% improvement in
their overall ABI from baseline, a >6% improvement in
socialization, 2.6% in communication, and 2.02% in daily
living skills. Because relatively few studies have assessed
growth in adaptive behavior with treatment in
comparison to expected growth with time, it is difficult
to interpret the meaning of this improvement. Using a
similar approach in 35 children with autism (mean age
7.11 T 2.6 years) who were not provided with specific
interventions over a 3-year longitudinal study (Tager-
Flusberg, personal communication, 2005) revealed the
following ABIs, computed with the formula given:
communication (j0.20%), daily living skills (j4.60%),
and socialization (j3.08%). Based on these data, we

conclude that without treatment, children with autism
do not improve their adaptive behavior growth rate
and may in fact regress. Replication of these findings
with larger samples is needed. It is also worth noting
that the greatest gain in skill development in this
sample was in the area of socialization, a core deficit in
autism.

Although there was no control group in the 4-month
open-label extension, there is reason to believe that the
observed gains seen in adaptive behavior may be caused
by risperidone treatment. First, the response to drug
treatment was rigorously established in this sample by
other measures and placebo control. Second, there was
a high rate of relapse in subjects assigned to gradual
placebo substitution under double-blind conditions
(RUPP Autism Network, 2005). Alternatively, many of
these children were in special education programs,
which may have contributed to the observed gains.
Nevertheless, it could be argued that risperidone made
the children more available for these other ongoing
interventions. The most common complaint from
parents in this sample was tantrums (Arnold et al.,
2003). Based on parental response during the double-
blind phase, risperidone was highly effective for this
behavior. Perhaps the reduction in tantrums sets the
stage for better compliance with routine demands,
improved functional communication, and better social
functioning. Modest, although not statistically signifi-
cant, correlations between reduction in problem
behavior and adaptive skill growth were seen. Future
studies could examine this proposed mechanism
through comparison of drug-only versus drug plus
behavioral treatment. Although more study is needed to
determine whether these observed gains are related to
medication, it is clear that children with autism have the
capacity to develop adaptive skills and to alter their flat
developmental trajectory with treatment.

Limitations

Because of the small sample, we could not identify
specific child or environmental characteristics that were
associated with adaptive skill growth. In addition,
because this sample was selected for severe behavioral
problems, findings may not generalize to other less
impaired samples. Third, there was no placebo control
for the entire 6-month duration. Therefore, we cannot
attribute the observed gains to risperidone with
certainty. All of the subjects in this sample showed a
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positive response to treatment with risperidone, sug-
gesting that the adaptive skill gains could be an indirect
effect of drug treatment. Comparing their Vineland
change with that of children who did not improve
significantly with risperidone would be useful. Finally,
6 months of treatment is relatively short in the con-
text of a child’s overall development. Studies evaluating
the impact of interventions, both pharmacological and
psychosocial, on adaptive behavior using the scoring
methods outlined in this article over longer time
periods would be useful.

Clinical Implications

Children with autism accompanied by severe behav-
ior problems can achieve clinically meaningful growth
in adaptive skills from effective pharmacological
treatment. The Vineland Adaptive Behavior Scales
can be used to evaluate change, but standard scores may
underestimate improvement. Standard scores based on
national norms are needed to document the presence of
mental retardation and are useful for characterization.
Because of problems with lack of variability and basal
effects, however, the usefulness of standard scores for
growth evaluation is limited. Therefore, both raw scores
and age-equivalents seem useful because they are sen-
sitive to change over time. Age-equivalent scores can
also be useful in providing growth indices over time.
Clinicians can derive an adaptive behavior improve-
ment index, using the formula provided, to determine
the impact of treatment on a given child.
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Are Language Barriers Associated With Serious Medical Events in Hospitalized Pediatric Patients? Adam L.
Cohen, MD, MPH, Frederick Rivara, MD, MPH, Edgar K. Marcuse, MD, MPH, Heather McPhillips, MD, MPH,
Robert Davis, MD, MPH

Objective: Language barriers may lead to medical errors by impeding patient-provider communication. The objective of
this study was to determine whether hospitalized pediatric patients whose families have language barriers are more likely
to incur serious medical errors than patients whose families do not have language barriers. Methods: A case-control study
was conducted in a large, academic, regional children"s hospital in the Pacific Northwest. Case patients (n = 97)
included all hospitalizations of patients who were younger than 21 years and had a reported serious medical event from
January 1, 1998, to December 31, 2003. Control patients (n = 475) were chosen from hospitalizations without a
reported serious medical event and were matched with case patients on age, admitting service, admission to intensive
care, and date of admission. The main exposure was a language barrier defined by self- or provider-reported need for an
interpreter. Serious medical events were defined as events that led to unintended or potentially adverse outcomes
identified by the hospital’s quality improvement staff. Results: Fourteen (14.4%) of the case patients and 53 (11.2%) of
the control patients were assigned an interpreter during their hospitalization. Overall, we found no increased risk for
serious medical events in patients and families who requested an interpreter compared with patients and families who
did not request an interpreter (odds ratio: 1.36; 95% confidence interval: 0.73Y2.55). Spanish-speaking patients who
requested an interpreter comprised 11 (11.3%) of the case patients and 26 (5.5%) of the control patients. This subgroup
had a twofold increased risk for serious medical events compared with patients who did not request an interpreter (odds
ratio: 2.26; 95% confidence interval: 1.06Y4.81). Conclusions: Spanish-speaking patients whose families have a language
barrier seem to have a significantly increased risk for serious medical events during pediatric hospitalization compared
with patients whose families do not have a language barrier. Pediatrics 2005;116:575Y579.
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