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Early features of autism
Repetitive behaviours in young children

Abstract This study examined
whether repetitive behaviours were
a differentiating feature of autism
in children aged less than 51
months. The study also examined
the relationship between age
(chronological and developmental)
and repetitive behaviours in young
children with autism. Standardised
developmental and diagnostic as-
sessments were conducted on 55
children aged between 22 and 51
months, consisting of 40 develop-
mentally delayed children with
DSM-IV-TR Autistic Disorder and
15 developmentally delayed chil-
dren without Autistic Disorder.

Results indicated that several mea-
sures of repetitive behaviour, par-
ticularly more complex high-level
ones, were significantly positively
associated with the probability of
receiving a diagnosis of autism. No
significant relationships were
found between developmental age
and the presence of repetitive be-
haviours in children with autism,
but younger chronological age was
associated more with simple or
low-level repetitive behaviours.
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Introduction

In an attempt to address the issue of early identification
and diagnosis of autism in young children, there hasbeen
a research focus on early features of the disorder. How-
ever, studies examining the manifestations of restricted,
repetitive and stereotyped behaviour in young children
with autism have produced differing results [12].

Restricted, repetitive and stereotyped patterns
of behaviour, interests and activities

The expression of the diagnostic criterion of repetitive
behaviours is heterogeneous [4, 24]. Turner has there-
fore proposed that human repetitive behaviours can be
divided into lower-level and higher-level behaviours
[34]. Lower-level repetitive behaviours are characterised
by repetition of movement including stereotyped move-

ments, self-injury, tardative dyskinesia, tics and repeti-
tive manipulation of objects. Higher-level repetitive be-
haviours include circumscribed interests, obsessions,
compulsions, rigid adherence to routines and rituals, in-
sistence of sameness and abnormal attachments to ob-
jects.

Turner proposed that lower-level repetitive behav-
iours may not be exclusive to autism [34]. Instead, they
may be related to broader factors, such as level of cogni-
tive ability or brain pathology. Turner also suggested
that, although there are research inconsistencies, certain
classes of higher-level repetitive behaviours such as cir-
cumscribed interests may signify Pervasive Develop-
mental Disorders (PDDs) [10, 37]. However, some stud-
ies have indicated that the higher-level repetitive
behaviours characteristic of autism may not become ev-
ident until a particular developmental level is achieved
[17, 18, 31]. Identifying this diagnostic criterion of
autism in young children may consequently be prob-
lematic.
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Diagnostic issues in young children and infants
with autism

The average age of diagnosis of autism is 6 years [14,21].
Earlier diagnosis is preferable because children begin-
ning intervention between the ages of 2 and 4 years are
more likely to achieve developmental progress [20].

The diagnosis of autism in a young child is challeng-
ing as their symptoms may be more restricted in com-
parison to an older child [5, 29]. The levels of language
and cognitive maturity necessary to identify whether
particular symptoms of autism are present may be lack-
ing in younger children. Consequently, not all criteria
may be able to be assessed in very young children [10,
29, 35]. Nevertheless, there is evidence that a stable and
reliable diagnosis of autism can be made in children
aged less than 3 years, although the expression of repet-
itive behaviour is highly variable [31].

A diagnostic issue relating to repetitive behaviour in
autism is the difficulty in differentiating it from normal
early development. Sallustro and Atwell’s observations
of normally developing children indicated that rhyth-
mic behaviours are common in infants [25]. Research
conducted by Thelen reported that a variety of rhythmic
and stereotyped behaviours are frequently performed
by normal infants within their first year of life [33]. It
was suggested that these behaviours are manifestations
of “incomplete cortical control in maturing neuromus-
cular pathways” correlated with motor skill acquisition
[33,p. 699].

Research indicates that frequencies of compulsive-
like behaviour fluctuate in normally developing chil-
dren aged between 2 and 4 years [9]. This behaviour may
include an insistence on sameness, such as always want-
ing to read the same book. As early as 1928, Gesell pro-
posed that these ritualistic, repetitive behaviours might
have an adaptive purpose, helping individuals to deal
with environmental change [11].

Another challenge to early diagnosis is differentiat-
ing the features of autism and intellectual disability or
developmental delay. Because 70-80% of people with
autism also have an intellectual disability [3, 37], Lord
has suggested that, in diagnosis, the behavioural fea-
tures of autism must be differentiated from those due to
developmental delay [15]. The symptoms of autism can
be difficult to distinguish from behavioural features of
developmental delay and may account for a delay in the
diagnosis of autism [18,23].1t is, therefore, essential that
research examining the early diagnosis of autism com-
pares children with autism to those with developmental
delay who do not have autism in order to identify symp-
toms that are specific to autism.

Early identifying features of autism in young children

Impairments in social and communication skills are
probably the most reliable early features of autism in
children under 48 months of age [2,27, 31]. In children
under 4 years of age, impairments in communication,
social interaction, play, and imitation differentiate chil-
dren with autism from children with developmental de-
lay without autism [7, 30].

Repetitive behaviour is reported to have a later onset
in comparison to impairments in social interaction and
communication, probably as a function of developmen-
tal level [12, 27, 31]. However, repetitive behaviour in
children under 3 years of age is inconsistently expressed.
Therefore, some argue that it may not be a reliable dif-
ferentiating feature of autism at this age [5, 12, 31]. In
agreement with these findings, a number of studies of
children aged under 36 months have reported that repet-
itive behaviour did not differentiate subjects with
autism from those without [7, 13, 36]. Osterling etal.
found that, although repetitive behaviour distinguished
infants with autism from normally developing infants at
one year of age, repetitive behaviour did not discrimi-
nate infants with autism from developmentally delayed
infants of the same age [19]. This finding suggests that
repetitive behaviour is more likely to be a symptom of
developmental delay than autism specifically in children
younger than 3 years.

However, studies using experimental measures en-
compassing both higher- and lower-level repetitive be-
haviour (i. e. algorithm and non-algorithm items of the
Autism Diagnostic Interview-Revised and the Infant Be-
havioral Summarised Evaluation) have found a range of
repetitive behaviours (both higher- and lower-level) to
differentiate children with autism who are older than 3
years, taking developmental level into account [1,17,18].
These findings suggest that repetitive behaviour is a re-
liable diagnostic feature of autism in children older than
3 years.

Evidence that the expression of repetitive behaviours
may occur as a function of developmental progression is
reported by Cox etal. [6]. Comparisons were made at 20
and 42 months of age between 8 children with autism, 13
with other PDDs, 9 with language delay and 15 who were
developing normally. Although repetitive behaviours
did not significantly distinguish subjects with autism
from the other groups at either 20 or 42 months, more
subjects with autism or other PDDs were displaying
repetitive behaviours at 42 months of age. These behav-
iours included hand, finger, and complex body manner-
isms and repetitive use of objects.

The current study examined whether repetitive be-
haviours are a feature of autism in children aged less
than 51 months, independent of developmental level, by
investigating the relationship between chronological
age, developmental age and the presence of repetitive
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behaviours. These questions were also addressed in re-
lation to Turner’s definition of higher-level and lower-
level repetitive behaviours [34].

Methods
Participants and procedure

Participants included 55 children aged between 22 and
51 months (M=36.95, SD=7.26), consisting of 9 girls
and 46 boys. All participants were referred for develop-
mental assessment from paediatricians and Specialist
Children’s Services practising within the western and
southern metropolitan regions of Melbourne, Australia.
Participants were assessed in consecutive order (ac-
cording to time of referral) between March and Decem-
ber 2003. Criteria for inclusion required all participants
to have a confirmed developmental delay of at least 6
months and/or alanguage delay. Language delay was de-
fined as a score of 1 or 2 on item 30 of the Autism Diag-
nostic Interview-Revised (ADI-R) [22]. Detailed infor-
mation was gathered on the child’s expressive language
ability and then summarised in this item. Children who
only had a physical disability and children with a diag-
nosis of a PDD other than Autistic Disorder, that is PDD-
Not Otherwise Specified, were excluded.

Clinical diagnoses were made according to DSM-IV-
TR diagnostic criteria, on the basis of information gath-
ered with parent and child assessments including the
ADI-R and the Autism Diagnostic Observation Schedule
(ADOS) [3, 16, 22]. The diagnoses were independently
confirmed by a second experienced clinician. There
were 40 children with Autistic Disorder (M =36.75
chronological months, SD=7.43; M=20.25 develop-
mental months, SD=7.53), consisting of 34 boys and 6
girls. The high proportion of males in the autism group
is consistent with the known gender ratio [3]. The other
15 children had developmental delay only (M=37.47
chronological months, SD=7.00; M=27.00 develop-
mental months, SD =8.52) and consisted of 12 boys and
3 girls.

The two groups did not differ significantly in chrono-
logical age (t=0.32, df=53, p=0.75), but the autism
group was significantly more delayed than the non-
autism group as measured by the Psychoeducational
Profile-Revised (PEP-R) (t=2.86, df =53, p=0.01) [26].
The autism group also had a significantly lower level of
adaptive behaviour, as measured by the Vineland Adap-
tive Behaviour Scale (VABS) (t=3.38, df=53, p=0.01)
[28].

In order to examine the relationship between
chronological age and the presence of repetitive behav-
iours in children with autism, participants from the
autism group were divided into chronologically older
(=36 months, n=16) and younger sub-groups (<36

months, n=24). Due to the presence of considerable de-
velopmental delay, a lower developmental age-bracket of
24 months was established to investigate the relation-
ship between developmental age and the presence of
repetitive behaviours in developmentally delayed chil-
dren with autism. This required participants from the
autism group to be divided into developmentally older
(developmental age>24 months, n=8) and younger
(developmental age < 24 months, n=32) sub-groups.

Assessment instruments

Several standardised assessment tools and question-
naires were administered as part of the assessment of
each individual participant. The Developmental Behav-
iour Checklist-Primary Carer Version (DBC-P) is a 96-
item checklist and was completed by the primary care-
giver of the child [8].It is a reliable and valid measure of
behavioural and emotional disturbance in children with
an intellectual disability, and includes items specific to
repetitive and stereotyped behaviours and interests, en-
compassing both higher- and lower-level behaviours.

The ADI-R was administered by a trained clinician to
the parents of all children [22]. This instrument is de-
signed to provide a lifetime assessment on a variety of
behaviours that are relevant to the differential diagnoses
of PDDs. The Restricted, Repetitive, and Stereotyped
Patterns of Behaviour domain was of particular interest
in this study. Items making up this domain have good re-
liability (kappas ranging from 0.64 to 0.86), intraclass
correlations ranging from 0.93 to 0.95, and internal con-
sistency of 0.69 (Cronbach’s alpha) [17].

The PEP-R, designed for use in children with autism,
was administered to participants of this study in order
to establish their developmental age [26]. The VABS was
a questionnaire administered by a clinician in the inter-
view with parents to provide an evaluation of adaptive
behaviour [28].

Data analysis

A severity of developmental delay variable was created
by subtracting chronological age (months) from devel-
opmental age, as measured by the PEP-R. In addition to
the ADI-R repetitive behaviour algorithm score (ADI-
REP-ALG), two further repetitive behaviour variables
were calculated from ADI-R items in order to differenti-
ate between Turner’s description of higher-level and
lower-level repetitive behaviours (ADI-REP-HIGH and
ADI-REP-LOW) [34]. The construction of these vari-
ables required ADI-R items measuring repetitive behav-
iours that had ever been displayed by the child to be clas-
sified into higher-level and lower-level behaviours and
then to be separately summed (see Table 1). Finally, all
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Table1 Items summed to calculate ADI-R higher-level, lower-level and DBC-P repetitive behaviour variables

ADI-R higher-level
repetitive behaviour items

ADI-R lower-level
repetitive behaviour items

DBC-P
repetitive behaviour items

39: Verbal rituals
67: Unusual preoccupations
68: Circumscribed interests

(only for 3 years or older)
70: Compulsions and rituals
71:Unusual sensory interests
74: Difficulties with minor changes
75: Resistance to trivial changes
76: Unusual attachment to objects

in parts of objects
77: Hand/finger mannerisms
78: Other complex mannerisms
83: Self-injury

69: Repetitive use of object or interest

5: Arranges objects/ strict routine
25: Flicks/twirls objects
28: Obsessed with idea/activity
44: Holds/plays with unusual objects
54: Looks at, listens to, dismantles mechanical things
58: Preoccupied interests
60: Repeated movements
68: Stares at lights or spinning objects
72: Switches lights on and off, or similar activity

Note. Item descriptions have been shortened for presentation

DBC-P items measuring repetitive behaviour, according
to the DSM-IV-TR diagnostic criteria for Autistic Disor-
der, were also summed to create another repetitive be-
haviour variable (DBC-P), a combined measure of both
types of repetitive behaviour (Table1) [3]. All four of
these repetitive behaviour variables were used in statis-
tical analyses.

Data screening highlighted a single univariate outlier
(a Vineland Adaptive Behaviour Composite score-
VABCS). This outlier was recoded down to one unit
larger than the next most extreme score within the dis-
tribution [32]. As the level of adaptive behaviour and de-
velopmental age significantly differed between the
autism and non-autism groups, both of these variables
were controlled for in the regression analyses.

A direct logistic regression analysis was conducted to
examine whether levels of repetitive behaviour were sig-
nificantly positively associated with the probability of
receiving a diagnosis of autism. Diagnostic outcome
(autism/non-autism) was entered as the dependent vari-
able, while repetitive behaviour was entered as a predic-
tor variable. To account for other possible confounding

Results

Means and standard deviations of repetitive behaviour
variables in relation to diagnostic group are displayed in
Table 2. Percentages of participants displaying higher-
level, lower-level and both categories of repetitive be-
haviour are displayed in Table3. The odds ratios and
their 95 % confidence intervals of the logistic regression
analyses are displayed in Table4. Confidence Intervals
(CI) were not displayed for predictor variables that were
not found to be significant predictors of diagnosis out-
come in any of the four regression models (i.e. Chron
age, delay and VABCS).

Repetitive behaviour was significantly positively as-
sociated with the probability of receiving a diagnosis of
autism, as measured by the ADI-R repetitive behaviour

Table2 Means(M)and Standard Deviations (SD) of repetitive behaviour variables
in relation to diagnostic group (autism/non-autism)

. h : Repetitive behaviours  Diagnostic group
variables, chronological age (months), severity of devel- - -
. ! Autism Non-autism
opmental delay in months and level of adaptive behav-
iour, were entered into the equation. This analysis was M O n M S n
completed for each measure of repetitive behaviour. The ADI-REP-ALG 433 175 40 200 200 15
?BC—E was n(ﬁ coml)llett?d for thrze pas'g1c1}ile1nts; thgre— ADI-REP-HICH 310 247 40 153 181 15
ore, the overall sample size was reduced in all regression ADI-REP-LOW 393 204 40 507 194 15
analyses where the DBC-P repetitive behaviour score SRR o as W o R
(DBC-REP) variable was entered. i i i i
Table3 Mean number of items and percentage of Repetitive behavi Di .
participants displaying higher-level, lower-level, and S el AT
both categories of repetitive behaviour relating to di- Autism (n = 40) Non-autism (n = 15)
agnosis . .
Percentage Mean items Percentage Mean items
ADI-REP-HIGH 85 2.05 66.67 1.07
ADI-REP-LOW 97.5 230 80 1.40
Both 825 435 66.67 247

Note: Both = repetitive behaviours from both ADI-REP-HIGH and ADI-REP-LOW variables
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Table4 Summary of direct logistic regression
analysis for variables associated with the probability Model Exp (I;?Iz as %bﬂ for E’;}p 8 Exp (B) Delay Exp (B) VABCS
of children receiving a diagnosis of autism L L alg
ADI-REP-ALG* 1.83 1.18,2.85 0.94 0.91 0.99
ADI-REP-HIGH* 1.56 1.03,2.36 0.91 0.89 0.97
ADI-REP-LOW 1.47 0.95,2.28 0.99 0.96 0.95
DBC-REP 1.19 0.98, 1.44 0.96 0.92 0.96

Note. Exp (B) = 0dds ratio; C/ = Confidence interval; Rep bhvr = Repetitive behaviour; Chron age = Chronological
age (months); delay = severity of delay (months); VABCS = Vineland Adaptive Behaviour Composite Score

*p <0.05

algorithm and the ADI-R higher-level repetitive behav-
iour scores (z=7.26, p=0.007; z=4.39, p=0.04, respec-
tively). Odds ratios indicate an 83 % and 56 % increase in
the odds of receiving a diagnosis of autism on the basis
of one unit of change in repetitive behaviour, as mea-
sured by the ADI-R repetitive behaviour algorithm and
the ADI-R higher-level repetitive behaviour scores, re-
spectively. The ADI-R lower-level and DBC-P repetitive
behaviour scores were not significantly associated with
the diagnosis of autism.

The means and standard deviations for repetitive be-
haviour variables in relation to both chronological and
developmental age groups are displayed in Table 5.

The first set of standard multiple regression analyses
tested each measure of repetitive behaviour as the de-
pendent variable in relation to the independent vari-
ables; chronological age group (younger and older),
severity of developmental delay and VABCS. This re-
gression analysis indicated that chronological age group
was a significant predictor of lower-level repetitive be-
haviour measured by the ADI-R [B=0.58 (3.61),
p=0.001, 95% CI=-3.71, -1.20], and the VABCS was a
significant predictor of DBC-P repetitive behaviour
scores only [B=-0.61 (-2.66), p=0.01, 95% CI=-0.44,
-0.06]. The independent variables did not predict repet-
itive behaviour measured by the ADI-R repetitive be-
haviour algorithm or the higher-level repetitive behav-
iour measure of the ADI-R.

The second set of standard multiple regression analy-

ses tested each measure of repetitive behaviour as the
dependent variable in relation to the independent vari-
ables; developmental age group (younger and older) and
VABCS. These regression models indicated that devel-
opmental age group did not significantly predict levels
of repetitive behaviour in any of the four standard re-
gression models. VABCS was found to be the only signif-
icant predictor of DBC-P repetitive behaviour scores
[B=-0.43 (-2.39), p=0.02, 95% CI=-0.32, -0.03]. An
examination of the mean scores of repetitive behaviours
for both chronological and developmental age groups
shows no trends, as the older age groups do not consis-
tently display higher mean scores than the younger age
groups.

Discussion

This study investigated whether the presence of repeti-
tive behaviours was a differentiating feature of autism in
children with developmental delay aged less than 51
months. After accounting for chronological age, severity
of developmental delay and levels of adaptive behaviour,
it was found that the chance of receiving a diagnosis of
autism was significantly positively associated with the
presence of repetitive behaviour, as measured by the
ADI-R repetitive behaviour algorithm. This finding is
consistent with studies that have used participants of
similar ages [1, 17, 18]. The DBC-P repetitive behaviour

Table5 Means (M) and Standard Deviations (SD) of

repetitive behaviour variables in relation to chrono- Repetitive behaviour  Age group
logical and developmental age groups Chronological Developmental
Younger Older Younger Older
(n=16) (n=24) (n=32) (n=28)
M SD M SD M SD M SD
ADI-REP-ALG 406 144 450 193 438 156 413 248
ADI-REP-HIGH 219 168 371 274 297 222 363 342
ADI-REP-LOW 500 200 3.21 1.77 428 207 250 119
DBC-REP 833 447 723 357 7.62 3.8 7.88 533

Note. Sample size differs for DBC-REP analyses: Chronological Younger (n = 15); Chronological Older (n = 22);
Developmental Younger (n = 29); Developmental Older (n = 8)
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score was not significantly positively associated with the
chance of receiving a diagnosis of autism. This inconsis-
tency between two measurements of repetitive behav-
iour - a parental questionnaire (DBC-P) and a semi-
structured interview conducted by a clinician (ADI-R) -
may be a reflection of the more detailed information ob-
tained in a standardised interview compared to the
more limited information obtained in a parent-com-
pleted checklist. Alternatively, missing DBC-P data in
three cases lowered the statistical power in analyses
looking at the repetitive behaviour as measured by the
DBC-P, possibly contributing to this inconsistent result.

When severity of developmental delay, chronological
age and levels of adaptive behaviour are taken into ac-
count, the presence of higher-level repetitive behaviour
was found to be significantly positively associated with
the chance of receiving a diagnosis of autism. This find-
ing further supports Turner’s proposal that some
higher-level repetitive behaviours may be more specifi-
cally predictive of autism [34].

Conversely, after accounting for severity of develop-
mental delay, chronological age and levels of adaptive
behaviour, the presence of lower-level repetitive behav-
iour was not found to be significantly positively associ-
ated with the chance of receiving a diagnosis of autism.
This supports Turner’s suggestion that although lower-
level repetitive behaviour may be commonly displayed
by individuals with autism, these behaviours are more
likely to be a function of developmental delay [34].

There was a significant difference in levels of repeti-
tive behaviours between the younger and older chrono-
logical age group, as measured by the ADI-R lower-level
repetitive behaviour score, after accounting for severity
of developmental delay and adaptive behaviour within
the autism sample. This result supports Turner’s view
that the presence of lower-level repetitive behaviour is
more associated with younger age rather than with a di-
agnosis of autism [34]. This finding supports other re-
search that suggests that change in repetitive behaviour
may be a function of developmental progression [5, 12,
29]. No significant differences were found in levels of
repetitive behaviour between the older and younger
chronological age group within the autism sample when
using the remaining three measures of repetitive behav-
iour, but this might reflect the small age range of the
children studied.
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