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Abstract
Objectives To understand the characteristics of autistic re-
gression and to compare the clinical and developmental
profile of children with autism spectrum disorders (ASD)
in whom parents report developmental regression with age
matched ASD children in whom no regression is reported.
Methods Participants were 35 (Mean age03.57 y, SD01.09)
children with ASD in whom parents reported developmental
regression before age 3 y and a group of age and IQ matched
35 ASD children in whom parents did not report regression.
All children were recruited from the outpatient Child Psychol-
ogy Clinic of the Department of Pediatrics of a tertiary care
teaching hospital in North India. Multi-disciplinary evalua-
tions including neurological, diagnostic, cognitive, and behav-
ioral assessments were done. Parents were asked in detail
about the age at onset of regression, type of regression, mile-
stones lost, and event, if any, related to the regression. In
addition, the Childhood Autism Rating Scale (CARS) was
administered to assess symptom severity.
Results The mean age at regression was 22.43 mo (SD06.57)
and large majority (66.7%) of the parents reported regression
between 12 and 24 mo. Most (75%) of the parents of the
regression-autistic group reported regression in the language
domain, particularly in the expressive language sector, usually
between 18 and 24mo of age. Regression of language was not

an isolated phenomenon and regression in other domains was
also reported including social skills (75%), cognition
(31.25%). In majority of the cases (75%) the regression
reported was slow and subtle. There were no significant differ-
ences in the motor, social, self help, and communication
functioning between the two groups as measured by the DP
II.There were also no significant differences between the two
groups on the total CARS score and total number of DSM IV
symptoms endorsed. However, the regressed children had
significantly (t02.36, P0.021) more social deficits as per the
DSM IV as compared to the non-regressed children with
autism.
Conclusions Autism with regression is not characterized by
a distinctive developmental or symptom profile. Develop-
mental regression may, however, be an early and reliable
marker in a significant number of children with autism.
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Introduction

Autism Spectrum Disorders (ASDs) are neuro-developmental
disorders characterized by qualitative impairments in social
interaction and communication along with restricted, repeti-
tive and/or stereotyped patterns of behavior and interests [1].
For majority of the children, behavioral disturbances manifest
gradually in the first two years of life and this atypical devel-
opment has been corroborated by retrospective home video
analyses, which reveal that children with an ASD show clear
developmental differences by 9–12 mo of age [2]. Recently
several researchers have reported that a substantial minority of
children with ASD may experience an autistic regression in
one or more developmental domains between 18 and 24mo of
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age [3–5]. Regression among ASD children is generally de-
fined as a loss of previously acquired social, communication,
and/or motor skills prior to 36 mo of age [3, 6, 7]. Autistic
regression is distinguished from childhood disintegrative dis-
order (CDD), which typically emerges between 3 and 4 y of
age and involves regression in multiple areas of functioning,
including motor and adaptive functioning. Children who re-
gress around the second year of life are almost always diag-
nosed with an ASD after loss of skills [3, 8]. Underlying
mechanisms that lead to these losses are unknown and, hence
are a basis of much controversy and debate [8, 9] The preva-
lence of regression in children with ASD ranges from 15% to
49% [5, 10, 11].

Regression in children with autism has made many
researchers interested in the issue whether children with
ASD who experience a regression manifest a new phenotype
of the disorder [4]. To address this research question studies
have been conducted comparing children with ASD with and
without regression. There is little empirical data on autism in
India in general, and none about autistic regression. The aims
of the present study are to understand the characteristics of
autistic regression; and to compare the clinical and develop-
mental profile of children with ASD in whom parents report
developmental regression with age and IQ matched ASD
children in whom no regression is reported.

Material and Methods

The participants included 35 children with ASD (Mean age
3.47 y, S.D.00.93) in whom parents reported developmental
regression before age 3; and age and IQ matched group of
35 children with ASD in whom parents did not report
regression. All children were recruited from the outpatient
Child Psychology Clinic of the Department of Pediatrics of
a tertiary care teaching hospital in North India. The inclu-
sion criteria for all children were a diagnosis of ASD,
absence of metabolic or genetic disorders, and absence of
sensory or motor impairment. Consistent with methods
employed by previous studies of regression, children with
a reported loss of skill after 3 y of age; children with a
diagnosis of Child Disintegrative Disorder (CDD); and
Rett’s disorder were not included in the sample [3, 6].
Complete physical and neurological examination; and cog-
nitive and adaptive behavior assessment were done for all

children. The detailed description of the sample is presented
in Tables 1 and 2.

The following tools were administered:

Developmental Profile II A detailed developmental as-
sessment was done using the Developmental Profile II
(DP II) [12]. The DP II is 186 items inventory which
assesses the child’s developmental status from birth to
9½y. The DP II assesses child’s developmental age in
five domains namely physical, social, self help, academ-
ic, and communication. The academic scale assesses a
range of skills necessary for success in school including
language, cognition, and scholastic accomplishments.
The IQ calculated from the academic scale has been
found to have moderate to high correlation with conven-
tional measures of intelligence. In the present study the
IQ of the subjects was calculated from the academic sub
scale of the DP II. The DP II has been used in several
previous studies in India to measure developmental func-
tioning in children, including autism.
Vineland Social Maturity Scale The adaptive behavior
of the child was measured by the Indian adaptation of
the Vineland Social Maturity Scale [13]. The 89 items
scale is a standardized developmental schedule which
measures level of social competence and assesses sev-
eral areas of functioning including self help (general),
self help (eating) self help (dressing), self direction,
occupation, locomotion and socialization. The scale
yields two scores, social age and social quotient (SQ).
The SQ is a measure of a child’s social competence and
the ability to perform daily living tasks.
Childhood Autism Rating Scale (CARS) The CARS [14]
is a 15 item rating scale which elicits information on the
child’s behavior with respect to socialization, communi-
cation, emotional responses, and sensory sensitivities.
The child is rated on each item based on the clinician’s
observation of the child’s behavior as well as on the
parent’s report. Each item is scored on a continuum from
normal scored as 1 to severely abnormal scored as 4.
Scores for all the 15 items are summed to yield a total
score that ranges from 15 to 60. The cut-off score for
diagnosis of autism is 30. Scores from 30 to 37 are
categorized as mildly-moderately autistic and scores
above 37 are categorized as severely autistic. The CARS
was administered as a measure of symptom severity.

Table 1 Comparison of ASD
children with regression and
no-regression

SD given in parenthesis

NS not significant

Characteristic Regression (N035) No-Regression (N035) t value Significance

Chronological age (y) 3.47 (0.93) 3.63 (1.56) .60 NS

IQ 40.08 (11.85) 42.60 (15.68) .76 NS

SQ 55.98 (11.51) 56.63 (18.77) .17 NS

CARS score 37.35 (3.34) 37.30 (4.24) .04 NS
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The clinical assessment consisted of a semi-structured
interview, clinical history, extended observations of the
child on more than two occasions, parental descriptions
of the child’s behavior, use of parental diaries of child’s
behavior for a minimum of 2 wk, and CARS. In addition,
parents were asked in detail about the age at onset of
regression, type of regression, milestones lost, and event,
if any, related to the regression.

Results

The mean age at regression was 22.43 mo (SD06.57) and
large majority (66.7%) of the parents reported regression
between 12 and 24 mo. Most (75%) of the parents of the
regression-autistic group reported regression in the language
domain, particularly in the expressive language sector, usu-
ally between 18 and 24 mo of age. Analysis of speech loss
revealed that prior to regression most of the children
(86.7%) used words at the single word level and had vocab-
ularies of less than five words. Children with word losses
rarely had a mastery of phrase speech prior to the regression
and only a small proportion (28.1%) of children with word
loss were able to speak in two to three-word sentences.
Vocabularies comprised of words commonly acquired early
in life such as mama, papa, or greetings (jai, namaste) or

saying bye-bye. Furthermore, prior to regression most chil-
dren had a vocabulary of few words only and the highest
reported vocabulary of 10 words. Forty four percent of the
children caught up with development after a plateau in
development.

Regression of language was not an isolated phenomenon
and regression in other domains was also reported including
social skills (75%), cognition (31.25%) (Fig. 1). Regression in
social skills was evident in poor eye contact, loss of social
smiling, loss of interest in others, increased level of withdraw-
al behavior, and problems in play. No parent reported loss in
higher order social skills such as elaborate imaginative play.
Fifteen percent parents reported increase in behavioral diffi-
culties like temper tantrums, increased hyperactivity, and ste-
reotypic behaviors along with regression. On an average
parents reported regression in 2 developmental domains
(SD00.91) with 37.1% of the children regressing in one
domain, 28.6% in 2 domains, and 31.3% in 3 or more domains
(Fig. 2). Loss in other self care abilities such as dressing,
feeding, and dressing were not reported by any parent. No
parent reported regression in the motor domain. The occur-
rence of regression was in most cases associated with delayed
development prior to the regression.

In majority of the cases (75%) the regression reported
was slow and insidious, although about one fourth of the
cases demonstrated more abrupt onset that became evident
over course of days or a few wks. A little more than one-

Table 2 Comparison of devel-
opmental functioning (develop-
mental age in mo) of ASD
children with regression and no-
regression

NS not significant

Developmental domain Regression No-Regression t value Significance

Mean (mo) SD Mean (mo) SD

Physical 23.29 7.05 22.11 8.45 .61 NS

Self Help 21.77 7.70 21.49 8.95 .14 NS

Social 17.55 6.83 17.31 8.71 .12 NS

Academic 16.46 5.71 17.74 6.86 .85 NS

Communication 14.06 6.29 14.80 7.14 .44 NS

Fig. 1 Regression by
developmental domain
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third of the parents (37.1%) of children with autistic regres-
sion identified a precipitating event related to regression
such as medical illness, (30.7%), preoccupation of the moth-
er with her job and/or studies (23%), and change of a
caretaker (7.6%). Only one parent reported that the regres-
sion had occurred after the MMR vaccination. Most parents
did not seek immediate professional help at the time of the
regression until at least months or even a year later, and the
average time lag in seeking professional help was 13.75 mo
(SD09.46). Parents believed that the child would gradually
recover.

Parents’ age and socio-economic status were similar in the
regressed and non-regressed groups. There were no significant
differences in the motor, social, self help, and communication
functioning between the two groups as measured by the DP II.
There were also no significant differences between the two
groups on the total CARS score (t00.33, n.s), and total num-
ber of DSM IV symptoms endorsed (t00.81, n.s), however,
the regressed children had significantly (t02.36, P0.021)
more social deficits (M03.53, SD0 .56) as compared to the
non-regressed children with autism (M03.05, SD01.05).

Discussion

In the present study, 35 ASD children with regression were
compared to a group of ASD children without regression to
understand the characteristics of autistic regression; and to
compare their clinical and developmental profile. The
results indicated that majority of the children experienced
a developmental regression between 12 and 24 mo of age
around a mean age of 22 mo. The results of the present study
are very similar to studies done in the Western countries on
smaller samples which have reported regression usually
between 15 mo to 30 mo of age, with most cases regressing
between 18 and 24 mo [8–10, 15]. There are several

methodological difficulties inbuilt in accurately assessing
the age of onset. Since information about regression is
usually obtained retrospectively from parents several
months after onset, parental reports may be confounded by
other factors such as the concurrent emergence of behavioral
problems or family stresses. Inconsistency in parental rec-
ognition of symptoms may make it difficult to separate age
of onset from age of recognition [5].

In addition, majority of the parents of the regression-
autistic group reported regression in the language domain,
particularly in the expressive language sector, usually between
18 and 24 mo of age. Analysis of speech loss revealed that
prior to regression most of the children used words at the
single word level and had vocabularies of less than five words.
Apparently, the speech loss associated with autistic regression
occurs in children who have a very limited verbal range.
Kurita [6], in one of the earliest large scale studies of autistic
regression found that 37% of the 261 children with autism
studied showed a loss of speech prior to 30 mo of age.

Although the cause of the regression in autism is not
known, most parents usually search for a cause for a change
in their children development including abnormal medical and
social environmental factors. In the present study, a little more
than one-third of the parents with children with autistic re-
gression identified an identifiable event related to regression
such as medical illness, immunization, preoccupation of the
mother with her job and/or studies, and change of the caretak-
er. Previous studies too have attempted to identify triggers that
precede regression. For example, Kurita et al. [16] reported
that 25% of the parents of children with autism reported some
precipitating event, including physical illness (7%), and vari-
ous psychosocial events such as birth of a sibling, parental
absence (18%). Goldberg et al. [17] reported that nearly half
of the parents of 44 children recalled a precipitating event.
Some researchers have suggested that regression could be
triggered by the measles-mumps-rubella (MMR) vaccine
[18]. However, in the present study only 1 out of the 35
parents reported the MMR vaccine as a triggering event for
the regression. Like previous studies, the present study pro-
vided no evidence for an association between the MMR
vaccination and autistic regression [19, 20].

Results indicated that regression of language was not an
isolated occurrence and regression in other domains was
also reported including social skills, cognition, and behav-
ior. Loss in other self care abilities such as dressing, feeding,
and dressing were not reported by any parent. Goldberg
et al. [17] and Hansen et al. [21] reported one third to half
of the children studied with regression had both social and
language losses, while a fifth to over one-third presented
with social losses alone, respectively.

The occurrence of regression was in most cases associat-
ed with delayed development prior to the regression. No
parent reported regression in the gross motor functioning

Fig. 2 Number of domains by regression
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thereby indicating that the developmental regression in chil-
dren with autism was not a global developmental regression.
It seems then that most of the ASD children with regression
in the present study who lost skills showed atypical devel-
opment prior to the loss and that the majority of these
children lost words rather than phrase speech or conversa-
tional speech. These findings are in line with previous
studies which have demonstrated that ASD children with
regression often display developmental deviations prior to
the loss [6, 7, 17, 22, 23]. It is, however, not clear whether
there are long term differences in the outcomes between
children whose development is delayed before the regres-
sion and those who regress after gaining more advanced
skills such as phrase speech. Research also suggests that
early, speech loss is fairly specific to ASD and is relatively
uncommon in children with intellectual disabilities or other
developmental problems [24].

In the present study few differences were found between
ASD children who regressed and those who did not. Moreover,
no differences were found in symptom severity asmeasured by
the CARS in children who regressed and those who did not
regress. The present findings are consistent with several previ-
ous studies that did not find differences related to regression
status on most measures of developmental, demographic, or
medical measures [14, 21, 25]. However, Meilleur and Fom-
bonne [19] did report that ASD children who regressed as
compared with those who did had a more severe autistic
symptomatology profile, especially in the repetitive behaviour
domain. In this context, it may be noted that in the present
study, ASD children with regression as compared to ASD
children with no history of regression had more social deficits.
Different results in the literature have led some authors to
conclude that, similar to children with ASDs, children with
autistic regression represent a heterogeneous group who dis-
play different profiles and developmental trajectories [20].

In sum, the results of the study indicate that autism with
regression is not characterized by a distinctive developmen-
tal or symptom profile, when an age and IQ matched sample
of ASD children is used for comparison. Developmental
regression may, however, be an early and reliable marker
in a significant minority of children with autism.
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