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AUTISM IS A SEVERE DEVELOP-
mental disorder involving de-
viance and often delay in the
development of language or

communication skills; social interac-
tions and reciprocity; and imagina-
tion, play, and interests.1 Since the first
epidemiological survey of autism was
conducted in the mid 1960s in En-
gland,2 more than 30 surveys have been
performed worldwide.3,4 Rates of au-
tism typically have been reported in the
range of 4 to 6 per 10000 although
these figures increased in surveys con-
ducted in the last 15 years.4,5 These es-
timates do not account for a large group
of children falling short of strict diag-
nostic criteria for autism (pervasive de-
velopmental disorders [PDDs]) and
whose development poses similar as-
sessment and educational challenges.

Although the apparent increased
prevalence of autism may reflect im-
proved detection and recognition of au-
tism and its variants, it might also in-
dex a secular change in the incidence of
the disorder. The role of genetic factors
in the origin of autism does not favor
such a hypothesis,6 however. More-
over, no survey has thus far concen-
trated specifically on preschool chil-
dren. Obtaining a reliable estimate in this
age group is particularly important since
early intensive preschool education
might improve the outcome in au-
tism.7,8 Accordingly, the goals of this
study were to estimate the prevalence of
PDDs in preschool children in a geo-
graphically defined population.

METHODS
Site and Target Population
The study was conducted at the child de-
velopment centers in Stafford, Can-
nock, and Wightwick in the Midlands,
England, and it received approval from
the South Staffordshire Health Author-
ity local ethics committee. These child
development centers serve the entire pre-
school and early school population of
one National Health Service Trust. The
survey was conducted from July 1998
to June 1999 although some initial clini-
cal assessments were performed from
1994 onward. The area is a mixture of
urban, rural, and semi-industrial areas.
There is a stable population of indig-
enous British people with a small (1.4%),
mostly Asian, immigrant population.
The total population living in the area

covered by the National Health Service
Trust was 320000 people in June 1998.
The target population included all chil-
dren (N=15500) born between Janu-
ary 1, 1992, and December 31, 1995, liv-
ing within the target area on June 6,
1998.

Case Identification
and Definition: 4 Stages
Stage 1.The national framework of
Child Health Surveillance recom-

Author Affiliations: Child Development Centre, Cen-
tral Clinic, Stafford, England (Dr Chakrabarti); and De-
partment of Child & Adolescent Psychiatry, MRC Child
Psychiatry Unit, Institute of Psychiatry, King’s Col-
lege, London, England (Dr Fombonne).
Corresponding Author and Reprints: Eric Fom-
bonne, MD, FRCPsych, MRC Child Psychiatry Unit,
Institute of Psychiatry/King’s College London, Den-
mark Hill, London SE5 8AF, England (e-mail:
e.fombonne@iop.kcl.ac.uk).

Context Prevalence rates of autism-spectrum disorders are uncertain, and specula-
tion that their incidence is increasing continues to cause concern.

Objective To estimate the prevalence of pervasive developmental disorders (PDDs)
in a geographically defined population of preschool children.

Design, Setting, and Participants Survey conducted July 1998 to June 1999 in
Staffordshire, England. The area’s 15500 children aged 2.5 to 6.5 years were screened
for developmental problems. Children with symptoms suggestive of a PDD were in-
tensively assessed by a multidisciplinary team, which conducted standardized diag-
nostic interviews and administered psychometric tests.

Main Outcome Measure Prevalence estimates for subtypes of PDDs.

Results A total of 97 children (79.4% male) were confirmed to have a PDD. The preva-
lence of PDDs was estimated to be 62.6 (95% confidence interval, 50.8-76.3) per 10000
children. Prevalences were 16.8 per 10000 for autistic disorder and 45.8 per 10000 for
other PDDs. The mean age at diagnosis was 41 months, and 81% were originally re-
ferred by health visitors (nurse specialists). Of the 97 children with a PDD, 25.8% had
some degree of mental retardation and 9.3% had an associated medical condition.

Conclusions Our results suggest that rates of PDD are higher than previously
reported. Methodological limitations in existing epidemiological investigations pre-
clude interpretation of recent high rates as indicative of increased incidence of these
disorders although this hypothesis requires further rigorous testing. Attention is nev-
ertheless drawn to the important needs of a substantial minority of preschool
children.
JAMA. 2001;285:3093-3099 www.jama.com

For editorial comment see p 3141.

©2001 American Medical Association. All rights reserved. (Reprinted) JAMA, June 27, 2001—Vol 285, No. 24 3093

Downloaded From: https://jamanetwork.com/ on 05/22/2023



mends the screening by health profes-
sionals of all UK children at birth; at age
6 weeks; between ages 6 and 9 months,
18 and 24 months, and 31⁄4 and 31⁄2
years. In the study population, all the
neonatal and 6-week screenings were
performed by pediatricians or general
practitioners and the 7-month screen-
ing by health visitors, who are nurse
specialists experienced in working with
children and families. Health visitors or
physicians performed the 18- to 24-
month and 31⁄4- to 31⁄2-year screening.
Screening was conducted in accor-
dance with the guidelines of the “Health
for All Children” report,9 which em-
phasizes continuity of care, making ob-
servations, checking history, eliciting
parental concerns, offering health ad-
vice and guidance, and moving away
from prescriptive tests. The primary
care worker may also have had the op-
portunity to listen to and discuss any
concerns about the child’s progress dur-
ing the immunization visits at 2, 3, 4,
and 13 months. Besides health visi-
tors, speech and language therapists, pe-
diatricians, general practitioners, and
other professionals contributed to the
referral process, especially for chil-
dren older than 3 years. The study was
coordinated through the child devel-
opment centers that processed all the
referrals of preschool children.

The participating professionals un-
derwent training sessions on early iden-
tification of developmental problems
and received written guidelines for re-
ferral of children with developmental
or behavioral problems. The guidance
to those making referrals for the ini-
tial screenings was left purposefully
general to include children with any
likely serious developmental, behav-
ioral, or physical problems. This pro-
cedure also ensured maximal sensitiv-
ity for PDD case finding. The guidelines
for the initial screen were to refer all
children with more than mild or tran-
sient problems in one or more areas of
development, including personal-
social, fine or gross motor, speech and
language, play skills and attention, con-
centration, and behavioral difficulties.
Referrals were sought as soon as any

problem was identified, usually by the
age of 2 to 21⁄2 years or earlier.

Stage 2. Children referred at this ini-
tial stage underwent a second screen-
ing carried out by a developmental pe-
diatrician (S.C.) or by the child
development team, consisting of a pe-
diatrician, a specialist health visitor, and
speech and language, physical, occu-
pational, and play therapists. Parents or
main caretakers were involved in each
stage of the screening. Any urgent re-
ferrals were fast-tracked to the devel-
opmental pediatrician or a multidisci-
plinary team.

Stage 3. Children who failed the sec-
ond screening were selected for a 2-week
assessment conducted by a multidisci-
plinary team. During these assess-
ments, a play therapist led a group of 4
children with their participating par-
ents in 2-hour sessions of structured ac-
tivities as well as free play. A develop-
mental pediatrician (S.C.) took a detailed
developmental history and conducted a
comprehensive medical and neurode-
velopmental examination. Children were
assessed by a speech and language thera-
pist, a pediatric physical therapist, an oc-
cupational therapist, a dental nurse, a di-
etitian, and a nurse specialist trained in
behavioral intervention for children with
PDDs and other learning problems.
Hearing was assessed by an audiologi-
cal physician, and vision was screened
by an orthoptist. At the end of this as-
sessment, a clinical diagnostic formu-
lation was made by the lead pediatri-
cian.

All screening and evaluation steps
undertaken at stages 1, 2, and 3 were
part of a normal screening procedure
implemented by the local service. Per-
mission for extra data collection asso-
ciated with research was sought either
at the end of stage 3 or shortly after en-
tering stage 4. About 75% of parents
provided written informed consent. The
rest provided oral informed consent.

Stage 4. Children strongly suspected
of having a PDD diagnosis were further
assessed with standardized diagnostic
measures and psychometric assess-
ments.TheAutismDiagnostic Interview-
Revised (ADI-R)10-12 is a semistructured

diagnostic interview for use with care-
givers of children with a possible PDD
diagnosis. The ADI-R was administered
bythedevelopmentalpediatrician(S.C.),
who has been trained in its use. The
ADI-R algorithm generates scores for the
areas of social interaction, communica-
tion (verbal and nonverbal), repetitive
behaviors, and age of recognition of first
abnormalities forwhichappropriate cut-
off points are available. The ADI-R algo-
rithm is compatible with Diagnostic and
Statistical Manual of Mental Disorders,
Fourth Edition (DSM-IV) diagnostic cri-
teria. A total ADI-R score is obtained by
summing the scores in the 3 domains of
developmental deviance.

Children diagnosed as having a PDD
subsequently underwent a formal psy-
chometric assessment by a senior edu-
cational psychologist. All tests were per-
formed in 1999 and early 2000. The tests
used were the Wechsler Preschool and
Primary Scale of Intelligence13 and the
Merrill-Palmer14 tests. Intellectual func-
tioning was estimated according to per-
formances on the nonverbal scales of the
Wechsler Preschool and Primary Scale
of Intelligence or with the quotient de-
rived from the Merrill-Palmer test. Men-
tal retardation was defined according to
conventional levels of severity (ie, mild,
50-69; moderate, 35-49; severe, 20-34;
and profound, ,20).

The final diagnostic determination
was derived from a review of all exist-
ing data by the pediatrician who knew
all children well. Diagnosis was made
with DSM-IV diagnostic criteria1 for
PDD including autistic disorder (AD),
Asperger syndrome, Rett syndrome,
childhood disintegrative disorder, and
pervasive developmental disorder-not
otherwise specified (PDD-NOS).

Reliability Study
All ADI-R interviews were videotaped or
audiotaped. A subset of 38 ADI-R vid-
eotapes was selected at random and
blindly rated by 3 trained raters (includ-
ing E.F.). Interrater reliability for do-
main scores as measured by the intra-
class correlation coefficient15 was 0.82 for
social interactions, 0.87 for nonverbal
communication, 0.85 for verbal com-
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munication (based on a subset of 28 chil-
dren with a sufficient language level),
0.59 for repetitive behaviors, and 0.86 for
the total ADI-R score. Agreement on the
proportion of subjects scoring higher
than each of the predetermined cutoffs
was high for all domains (social inter-
actions, 92.1%; nonverbal communica-
tion, 90.0%; verbal communication,
85.7%; repetitive behavior, 81.6%; and
onset before age 3 years, 97.4%). Blinded
raters were also asked to provide an in-
dependent global diagnostic judgment
about the presence or absence of a PDD
based on the parental interview. Inde-
pendent raters confirmed the presence
of a PDD in all 38 children, yielding a
100% agreement with the original pe-
diatrician’s diagnoses.

Biological Investigations
Following the 2-week assessment, sys-
tematic laboratory investigations were
performed, which included full blood
cell count; plasma chemistry; serum cal-
cium, thyrotropin and thyroxine, and
creatine kinase levels; plasma and urine
amino acid chromatogram; urine or-
ganic acids; chromosomes; fragile X
testing; and electroencephalogram. The
skin of children with suggestive birth-
marks was examined with UV light to
detect markers of tuberous sclerosis. In
a small number of cases, brain imag-
ing using computed tomographic or
magnetic resonance imaging scans was
performed on clinical suspicion of a
possible neurological problem.

Statistical Analyses
Between-group comparisons for con-
tinuous variables were performed with
both nonparametric (Kruskal-Wallis)
and parametric 1-way analyses of vari-
ance followed by post hoc Scheffé pair-
wise comparisons. Because P values
were almost identical, the results of
parametric analyses are subsequently
presented. x2 tests were used for cat-
egorical variables. Throughout, a con-
ventional P value of .05 was retained
as the level of statistical significance. As-
ymptotic 95% confidence intervals
(CIs) for prevalence estimates were ob-
tained with STATA software version 6.16

RESULTS
Prevalence
The details of case ascertainment in this
investigation are summarized in the
FIGURE. Of the 576 children referred to
a child development center for a stage
1 assessment, 103 children were clini-
cally diagnosed as having PDD at the
stage 3 assessment. Of these 103 chil-
dren, 99 parents agreed to take part in
the ADI-R interview and 4 parents re-
fused. One interview was deferred in-
definitely for external circumstances,
and 98 interviews were finally carried
out (95 videotaped, 3 audiotaped).

Of the 5 children who did not re-
ceive an ADI-R interview, a final PDD
diagnosis was subsequently con-
firmed by an independent educational
psychologist or child psychiatrist (2,
AD; 3, PDD-NOS). Of the 98 children
with ADI-R data, 6 children did not ful-
fill strict ADI-R diagnostic criteria for
a PDD at stage 4. Thus, at the comple-

tion of stage 4, 97 children were diag-
nosed as having PDD, resulting in a
prevalence estimate of 62.6 (95% CI,
50.8-76.3) per 10000 children for all
PDDs. Further analysis by PDD sub-
type led to the following estimates: for
26 children with AD, the prevalence
was 16.8 (95% CI, 11.0-24.6) per
10 000; for 13 with Asperger syn-
drome, 8.4 (95% CI, 4.5-14.3) per
10000; for 1 girl with Rett syndrome,
0.6 (95% CI, 0.02-3.6) per 10000; for
1 boy with childhood disintegrative dis-
order, 0.6 (95% CI, 0.02-3.6) per
10000; and for 56 with PDD-NOS, 36.1
(95% CI, 27.3-46.9) per 10000. For the
71 children with a PDD diagnosis other
than AD, the prevalence was 45.8 (95%
CI, 35.8-57.7) per 10000 children.

ADI-R Mean Scores
The mean (SD) age of 92 children with
available ADI data was 58.1 (13.0)
months at interview. Excluding the boy

Figure. Screening Process and Sample Selection

Follow-up and Evaluation of Progress

Follow-up and Discharge

Stage 2: Assessment by Child Development Center Team or Consultant
576 Evaluated

150 Children Received Initial Services

Mild ProblemsModerate/Severe Problems

Unsatisfactory
Progress

Satisfactory
Progress

Stage 1: Initial Screen and Referral

15 500 Children Aged 2.5 to 6.5 Years Screened

576 Children With Developmental or Behavioral Problems Referred

Stage 3: 2-Week Multidisciplinary Assessment
              and Medical Investigations

103 With PPD Diagnosis
323 Other Diagnosis

Stage 4: Further Assessments (ADI-R and Psychometry)
              and Final Diagnostic Determination  

98 Completed Stage 4 Evaluation
92 With PPD Diagnosis

5 Evaluated by Independent Consultants
5 With PPD Diagnosis

97 Confirmed PPD Diagnosis
26 Autistic Disorder
13 Asperger Syndrome
1 Rett Syndrome
1 Childhood Disintegrative Disorder

56 PDD-NOS

PPD indicates pervasive developmental disorder; ADI-R, Autism Diagnostic Interview-Revised; and PDD-
NOS, pervasive developmental disorder-not otherwise specified.
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with childhood disintegrative disorder
and the girl with Rett syndrome, com-
parison of scores across the 3 remain-
ing diagnostic subgroups yielded signi-
ficant differences in all domains except
for the repetitive behaviors domain
(TABLE 1). Post hoc tests showed that
children with AD had consistently higher
scores than the 2 other groups, which in
turn did not differ from each other. All
children met the requirement of an on-
set before age 3 years.

Referral Source
and Age at Diagnosis
Thirty-four percent of the 97 referrals
came from pediatricians, 32.9% from
speech and language therapists, 21.6%
from health visitors, 5.1% from gen-
eral practitioners, and 6.2% from mis-
cellaneous sources. However, a closer
look at referral patterns showed that
most of the referrals to pediatricians and
speech therapists were initiated by
health visitors; thus, taking these data
in combination, 79 (81%) of the 97 chil-
dren were originally identified by the
health visitor as having a problem re-
quiring further assessment. The aver-
age age of children at referral was 35.7
months (range, 11-63 months), and the
average age at initial clinical diagnosis
was 41 months (range, 21-78 months).

Analyses of variance were performed to
test for differences in age at referral and
age at diagnosis in the 95 children with
AD, Asperger syndrome, or PDD-NOS
diagnoses. A significant effect of diag-
nosis was found for age at referral
(F2,92=11.3; P,.001). Pairwise com-
parisons showed that mean age at re-
ferral for children with AD (30.0
months) was significantly lower than
for children with PDD-NOS (37.2
months; P=.03) or with Asperger syn-
drome (47.5 months; P,.001). Age at
referral of children with PDD-NOS was
also significantly lower than in those
children with Asperger syndrome
(P=.01). For age at diagnosis, a signifi-
cant effect of diagnostic subgroup was
also found (F2,92=12.0; P,.001). Post
hoc Scheffé tests similarly indicated sig-
nificantly lower mean age at diagnosis
for children with AD (34.6 months) vs
children with PDD-NOS (43.1 months;
P=.005) and lower age at diagnosis for
children with Asperger syndrome (51.8
months; P,.001), whereas children
with PDD-NOS had significantly lower
mean age at diagnosis than those with
Asperger syndrome (P=.04).

Clinical Correlates
The sample included 77 boys (79.4%)
with no significant difference (x2

2=0.33;

P=.85) in the proportion of boys in the
AD (76.9%), Asperger syndrome
(84.6%), and PDD-NOS (80.4%)
groups. Of the 97 children, 29 (29.9%)
had no functional use of language de-
fined as the daily spontaneous use of
3-word phrases. The proportion of chil-
dren without functional language was
however strongly associated with di-
agnostic subtype (AD, 69.2%; As-
perger syndrome, 0%; PDD-NOS,
16.1%; x2

2=30.6; P,.001).
Of the 97 children, 37 children un-

derwent Merrill-Palmer testing and 56,
Wechsler Preschool and Primary Scale
of Intelligence testing. Four children
could not be tested for practical rea-
sons. Overall, 24 (25.8%) of 93 chil-
dren had some degree of mental retar-
dation. The 2 children with childhood
disintegrative disorder and Rett syn-
drome scored in the moderate range of
mental retardation. However, patterns
of cognitive functioning varied accord-
ing to diagnosis (TABLE 2) and, com-
bining together all levels of mental re-
tardation, a significant difference was
found for the presence or absence of
mental retardation between the 3 PDD
subtypes (x2

2=40.6; P,.001), the AD
group having more frequent and se-
vere cognitive delays than the Asperger
syndrome and PDD-NOS groups.

In the sample, 5 children had a sib-
ling with another PDD (including 1 twin
pair). Four of the sibling pairs were in
the age range of this study and were in-
cluded in the prevalence pool. Of the sib-
ling pairs, 3 sets were diagnosed with
both pairs having PDD-NOS, 1 set with
AD and PDD-NOS, and 1 set with As-
perger syndrome and AD. Based on the
total number of siblings across all 93

Table 1. Mean Autism Diagnostic Interview-Revised (ADI-R) Scores by Diagnostic Subgroup*

AD
(n = 24)

PDD-NOS
(n = 53)

Asperger
Syndrome

(n = 13)
Fisher

Statistic
P

Value†
AD vs PDD-NOS

P Value‡

AD vs Asperger
Syndrome
P Value‡

PDD-NOS vs Asperger
Syndrome
P Value‡

Social interaction 22.3 (4.9) 13.6 (5.2) 13.4 (3.3) 28.2 ,.001 ,.001 ,.001 .99

Communication (nonverbal) 11.5 (2.2) 6.4 (3.5) 7.3 (2.8) 23.2 ,.001 ,.001 .001 .62

Repetitive behavior 5.3 (2.1) 5.3 (2.5) 6.0 (2.3) 0.5 .63 . . . . . . . . .

Total ADI-R score 42.1 (5.8) 30.6 (8.9) 31.9 (5.6) 17.9 ,.001 ,.001 .001 .85

*Data are presented as mean (SD) unless otherwise indicated. AD indicates autistic disorder; PDD-NOS, pervasive developmental disorder-not otherwise specified. Ellipses indi-
cate that Fisher statistic was not significant. The 2 children with a diagnosis of either childhood disintegrative disorder or Rett syndrome and the 5 children without ADI-R inter-
views were not included in the analysis. The range of ADI-R scores for social interaction was 2 to 30; communication (nonverbal), 0 to 14; repetitive behaviors, 1-12; and total
ADI-R, 18 to 54.

†Fisher statistic from analysis of variance and P value.
‡Results of post hoc Scheffé tests.

Table 2. Intellectual Functioning by Diagnostic Subgroup*

AD
(n = 26)

PDD-NOS
(n = 53)

Asperger Syndrome
(n = 12)

Normal range 8 (30.8) 49 (92.4) 12 (100)

Mild to moderate retardation 13 (50.0) 4 (7.6) 0

Severe to profound retardation 5 (19.2) 0 0

*Data are presented as number (percentage). AD indicates autistic disorder; PDD-NOS, pervasive developmental disorder-
not otherwise specified. The 2 subjects with either childhood disintegrative disorder or Rett syndrome and the
4 children who could not be tested are not included in this analysis.
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families (n=220, including the 97 par-
ticipating children), the sibling risk is es-
timated at 3.94% (5/127) in this study.

Associated Medical Conditions
The results of medical investigations in
this sample are summarized in TABLE 3.
There was no case of deafness, blind-
ness, or fragile X disorder, and only 1
child had tuberous sclerosis. Six of 8
children with an abnormal medical re-
sult had mental retardation. Overall, the
proportion of children with any abnor-
mal medical result was 9.3%.

COMMENT
Most other surveys5,17 estimated the
prevalence of children with PDD to be
nearer to 20 per 10000 children than
the 62.6 per 10000 prevalence in our
study. This rate is, however, consis-
tent with the 57.9 and 67.4 per 10000
estimates reported in 2 recent investi-
gations.18,19 These 3 surveys have all
used intensive screening procedures, fo-
cused on children younger than 10
years, and used modern standardized
diagnostic measures such as the ADI-
R10-12 or the Autism Diagnostic Obser-
vation Schedule-Generic.20 The some-
what lower estimate of 26.1 per 10000
(and 30.1 per 10000 among children
aged 5 to 9 years) obtained in another
UK survey21 probably reflects method-
ological differences in an investiga-
tion that was focusing primarily on
common childhood psychiatric disor-
ders. Thus, the latter survey did not rely
on screening procedures and diagnos-
tic measures specific to PDDs. It is
worth noting that 4 UK surveys of chil-
dren in the same age groups con-
ducted at the same time and in the same
country showed a 6-fold variation in
prevalence rates, emphasizing how
powerfully various methods used in a
survey affect prevalence estimates.4 The
findings also point to the probable lack
of sensitivity of case finding proce-
dures in earlier surveys resulting in un-
derestimation of rates. Therefore, the
prevalence of PDDs seems to be about
60 per 10000 children, an estimate that
draws attention to the needs of a sub-
stantial minority of children.

Whether the higher prevalence rates
reported recently arise from a secular in-
crease in the incidence of the disorder
or merely reflect a broadening of the con-
cept of PDD together with improved de-
tection and recognition cannot be as-
sessed from these data. Comparison of
prevalence rates obtained from cross-
sectional surveys conducted at differ-
ent times are confounded by changes in
diagnostic concepts and criteria, changes
in the efficiency of case finding proce-
dures (as already shown above), and im-
proved awareness in both the lay and
professional public about the autism-
spectrum conditions.4 In 1 survey, com-
parison of rates between successive birth
cohorts was performed holding con-
stant case definition and identification
methods, and no evidence could be pro-
duced of an increase over time.22 Re-
ports of increased numbers of children
with PDD by providers of educational
services have also been quoted as evi-
dence of an epidemic of autism23,24 al-
though several analyses of these claims
refuted their validity.25-27 One factor ac-
counting for increased rates lies in the
decreasing age at diagnosis, which oc-
curred during the last 30 years.23,25,28 As-
suming no change in the underlying in-
cidence and a steady prevalence pool,
this trend could explain the increasing
numbers of young children seen in clini-
cal settings and identified in surveys, par-

ticularly since those surveys usually re-
lied on service providers to detect known
cases rather than on systematic popu-
lation screening.

In our survey, AD accounted for only
27% of the cases with these children
showing much greater cognitive and
language impairments. By contrast, the
majority of cases was found at the mild
end of the autistic spectrum, with the
PDD-NOS and Asperger syndrome
groups accounting for 71.1% of the
cases. High proportions of PDDs were
also found in recent surveys (46.8%18

and 40%19). Prior surveys focused on
a narrow definition, which led to the
exclusion of these milder forms al-
though it has been recognized for some
time that they represented a group as
sizable if not bigger than that of au-
tism.5 The inclusion of these milder
variants certainly may account for a
substantial part of the increase in preva-
lence rates.

Children with a PDD thus present as
a whole as less impaired than what has
been classically described. Although the
average rate of mental retardation was
near 75% in previous autism surveys,5

this rate has fallen to much lower fig-
ures of 40%18 and 55%19 in large epide-
miological series of PDD and was 26%
in this survey. Moreover, there appears
to be a downward trend for the rate of
mental retardation within the group nar-

Table 3. Associated Medical Conditions in Children With Pervasive Developmental Disorder

Sex Diagnosis
Age at

Diagnosis, mo IQ Medical Condition

Male Autism 44 31 Tuberous sclerosis

Female PDD-NOS 49 83 Hydrocephalus with premature
thelarche

Male PDD-NOS 39 100 Hydrocephalus with aqueduct
stenosis and vermian hypoplasia

Male Autism 42 65 XYY Karyotype

Female PDD-NOS 39 44 XXX Karyotype

Female Autism 57 44 Cerebral palsy, abnormal EEG
results, no overt seizures

Female PDD-NOS 50 85 Cerebral palsy

Female PDD-NOS 56 68 Bardet-Biedl syndrome, sleep
disturbance with parasomnialike
events

Male Childhood
disintegrative
disorder

78 38 Left monoplegia, epilepsy with
continuous EEG disturbance
from right hemisphere, small
infarct in right parietal area

*PDD-NOS indicates pervasive developmental disorder-not otherwise specified; EEG, electroencephalogram.
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rowly defined as autism (ie, 50% in the
Brick Township study among 3- to 10-
year-olds19 and 25% among 3- to 5-year-
olds in a Finnish survey29).

This shift has important implications
for intervention since the majority of
these children will require education in
mainstream schools with provision of in-
dividual support. In addition, it is pos-
sible that very early intervention in au-
tism and PDD might be associated with
a much better cognitive outcome in the
short term. Evidence of the beneficial im-
pact of intensive educational programs
between the ages of 2 and 4 years has ac-
cumulated recently,7,8 and the notion of
a critical period for a maximal effect of
intensive educational interventions
clearly requires further examination. Par-
ents recognize the firstdevelopmental ab-
normalities before the second birthday
in the majority of cases,30,31 and one en-
couraging result from this survey was
that four fifths of PDD cases were iden-
tified at a very early age by trained health
visitors, indicating that early popula-
tion screening programs could detect a
high proportion of children with PDDs
before the age of 2 years. Instruments
with adequate levels of sensitivity and
specificity are currently being devel-
oped,18,32,33 which may make that goal at-
tainable. Such screening must be sup-
ported with appropriate assessment
services combining special expertise in
autism and multidisciplinary skills,32 as
was the case in our population.

Consistent with a major role of ge-
netic factors in PDD,6,34 identified medi-
cal abnormalities were found in less
than 10% of our sample. Moreover, the
abnormalities reported in this sample
might not be causally implicated in the
development of PDD and might have
occurred simply as random findings in
a population submitted to intensive
medical work-up. Nevertheless, the rate
of 10% for medical abnormalities of po-
tential etiological significance is con-
sistent with prior findings deriving from
both clinical35,36 and epidemiological
surveys.3,5 The rate of sibling recur-
rence obtained in this study is also con-
sistent with figures of 3% to 7% re-
ported by other investigators,34 and

although the absolute magnitude of the
risk remains small, a comparison with
the population prevalence points to-
ward a large increase in the risk of au-
tism or PDD in families with an al-
ready affected child.

Some limitations of this study must
be mentioned. First, clinical assess-
ment of children was not performed
with standardized diagnostic tech-
niques although such instruments
were available for parental interviews
and cognitive testing. It is unlikely
that this would affect the prevalence
estimates obtained in this study since
experienced clinicians agreed 100% on
the presence of a PDD in the whole
sample. Availability of these assess-
ments might nevertheless have pro-
vided a different breakdown of the
diagnosis into various diagnostic sub-
categories. Assessing young children
with PDDs is a complex task and
guidelines to draw the line between
high-functioning autism, Asperger
syndrome, and PDD-NOS remain to
be firmly established. Second, there is
a possibility that some children might
have been missed despite the intensive
screening efforts used in the survey.
This might particularly apply to some
cases of Asperger syndrome who are
sometimes not detected before school
age and might have led to some
underestimation of the prevalence.
Conversely, some children diagnosed
as having mild forms of PDD-NOS
may turn out on follow-up assess-
ments to have more transient develop-
mental problems. This might have
produced an inflation of the preva-
lence estimate. Whether these 2 prob-
lems might cancel each other remains
to be seen, but we are committed to
reassess this sample at age 8 to 10
years to address these issues and to
obtain a more stable estimate.
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Search for the truth is the noblest occupation of man;
its publication is a duty.

—Madame de Staël (1766-1817)
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