
ily and twin studies has consistently suggested a strong
genetic influence (Cook, 1998).

Autism was first described in 1943 by Kanner
(1943), who presented case histories of 11 children who
shared a pattern of behavior that included social re-
moteness, stereotypy, and echolalia. Since that time, a
broad spectrum of disorders with similar core behav-
ioral symptomatology has been identified and grouped
under the common label of pervasive developmental
disorders (PDD) (APA, 1980, 1987, 1994). There has
been a growing clinical consensus that the umbrella
“pervasive developmental disorders” actually repre-
sents an “autistic spectrum” (Wing, 1997).

A dramatic increase in the number of children
identified with autism has been reported by clinicians,
schools, and service agencies worldwide (Bax, 1994;
Department of Developmental Services, 1999). Pub-
lished estimates based on epidemiologic studies have
also indicated an increase in prevalence (Filipek et al.,
1999). The first survey, which was conducted in the
United Kingdom in 1966, reported a prevalence of 4.5

INTRODUCTION

Autism is a neurodevelopmental disorder charac-
terized by impairments in social interaction, delays and
deviancies in communication, and restricted and repet-
itive patterns of interests and behaviors (American
Psychiatric Association [APA], 1994). This triad of im-
pairments is often accompanied by cognitive deficits
ranging from mild to profound (Wing, 1997). Although
the cause of autism is not known, evidence from fam-
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per 10,000 (Lotter, 1966). Subsequent estimates ranged
from 4 to 5 per 10,000 in the 1970s (Brask, 1972; Wing
and Gould, 1979; Wing et al., 1976) and from 2.5 to
16 per 10,000 in the 1980s (Bohman et al., 1983;
Bryson et al., 1988; Burd et al., 1987; Cialdella and
Mamelle, 1989; Gillberg, 1984; Hoshino et al., 1982;
Ishii and Takahashi, 1982; Matsuishi et al.,1987; Mc-
Carthy et al., 1984; Ritvo et al., 1989; Sugiyama and
Abe, 1989; Tanoue et al.,1988). Data published in the
1990s indicate even higher prevalences, with esti-
mates ranging from 5 to 31 per 10,000 (Arvidsson
et al., 1997; Baron-Cohen et al., 1996; Deb and
Prasad, 1994; Fombonne and Du Mazaubrun, 1992;
Gillberg et al., 1991; Honda et al., 1996; Magnusson
and Saemundsen, 1999; Nordin and Gillberg, 1996;
Sponheim and Skjeldal, 1998; Webb et al., 1997;
Wignyosumarto et al.,1992). The Centers for Disease
Control and Prevention (CDC) recently reported a
prevalence of autistic disorder in Brick Township, NJ,
of 40 per 10,000 children aged 3–10 years (CDC,
2000). Variability in reported prevalence estimates
could reflect differences in case definitions, ascer-
tainment strategies, or population demographic
characteristics.

Repeated population-based studies within the same
geographical area have been performed only in Swe-
den and France. Using the same methodology over
time, the Swedish studies demonstrated an increase in
autism prevalence from 4.0 per 10,000 in 1980 to 7.6
per 10,000 in 1984 to 11.5 per 10,000 in 1988 (Gill-
berg and Wing, 1999). The increase was attributed in
part to better detection of children with non–Kanner-
type autism and children of immigrant origin. The study
samples in these three investigations were not mutu-
ally exclusive, and prevalence estimates were not de-
rived for specific birth cohorts. More recently, trends
over time in the prevalence of autism were examined
in a geographically defined population in France (Fom-
bonne et al.,1997). When case definition and identifi-
cation methods were held constant, no increase in the
prevalence of autism was demonstrated.

The extremely large annual birth population in
California and the existence of a statewide service
delivery system in which the majority of children
with full spectrum autism are enrolled provided an
opportunity to examine trends in autism prevalence
over several successive annual birth cohorts. We re-
port here on the overall prevalence of autism in Cal-
ifornia and how it has changed over time with regard
to selected clinical and demographic characteristics.
The role of changes in detection and diagnosis is
explored.
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METHODS

In California, individuals with autism, mental re-
tardation (MR), cerebral palsy (CP), epilepsy, and other
neurologic conditions closely related to MR are eligi-
ble to receive services through the Department of De-
velopmental Services (DDS), a statewide service
delivery system that coordinates the diagnosis and pro-
vision of services for individuals with developmental
disabilities. Services are provided through a system of
21 locally based regional centers. Eligibility is deter-
mined on the basis of diagnostic parameters without fi-
nancial or citizenship stipulations.

Study Population

All children born between 1987 and 1994 and en-
rolled with DDS at any time between January 1, 1987,
and July 7, 1999, were identified from computerized
data files maintained by DDS. These files contain di-
agnostic information recorded on the Client Develop-
ment Evaluation Report (CDER) at the time of initial
intake and are supposed to be updated at all subsequent
scheduled evaluations.

We identified 6943 children with a diagnosis of
autism (“full syndrome,” “suspected,” or “residual”) on
their most recent CDER. Only children with a diagno-
sis of autism “full syndrome” (n 5 5991) were eligi-
ble for inclusion in this study. Full syndrome autismis
defined by DDS as “a syndrome first appearing in the
early years of life—usually before the age of three—
which is characterized by extreme withdrawal, lan-
guage disturbance, inability to form affective ties,
frequent lack of responsiveness to other people, mo-
notonously repetitive behaviors, inappropriate response
to external stimuli, and an obsessive urge for main-
taining sameness.” Asperger’s disorder, childhood dis-
integrative disorder, Rett’s disorder, and PDD-NOS are
not included in this definition and are not DDS-
eligible conditions. Eligibility is based on diagnoses
provided by qualified professionals (e.g., licensed psy-
chologists, psychiatrists, pediatricians, neurologists).
Diagnoses are generally established according to cri-
teria outlined in the most current Diagnostic and Sta-
tistical Manual (DSM).During the study period,
DSM-III-R (APA, 1987) and DSM-IV (APA, 1994)
were the predominant criteria in use. Information on
the version of the DSM used to diagnose each child was
not available.

Although not all individuals who meet eligibility
requirements are enrolled for services, we estimate that
children with autism enrolled in this system represent



at least 75–80% of the total population of children with
this diagnosis in the state. This estimate is based on re-
sults of electronic data linkage of the DDS and Cali-
fornia Department of Education, Special Education
databases. A total of 1993 children born in 1987–1994
who were not enrolled for services with DDS were
identified in the Special Education database with a pri-
mary disability code of “autism,” and the proportion of
children with autism who were uniquely enrolled in
Special Education did not change over the study birth
years. Information on diagnostic criteria used to clas-
sify children in the Special Education system was not
available, however, and the group of children uniquely
enrolled in Special Education likely includes children
with a broader spectrum of disorders than those eligi-
ble for services through DDS.

To examine the impact of diagnostic substitution
on the change in autism prevalence over time, we iden-
tified all children enrolled with DDS during the same
time period with a diagnosis of MR (IQ , 70) of “un-
known etiology” who did not also have a diagnosis of
autism or cerebral palsy (n 5 13,822). The diagnosis of
MR was based on results of age-appropriate standard-
ized tests of general cognitive ability. Etiology was con-
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sidered “unknown” unless MR was attributed to chro-
mosomal abnormalities (International Classification of
Diseases [ICD] 758.0–758.9), congenital infections
(ICD 001.0–139.9, 771.0–771.9), metabolic or en-
docrine disorders (ICD 240.0–279.9), accidents or in-
juries (ICD 800.0–999.9), or diseases (ICD 320.0–341.9),
anomalies (ICD 740.0–742.9), or neoplasms (ICD
140.0–239.9) of the brain.

Identification of California-Born Children

CDER records were electronically linked to the live
birth certificate computer files for the cohort of
4,590,333 California births occurring in 1987–1994.
The linkage procedure included multiple rounds of com-
puter matching using algorithms based on combinations
of the child’s name (first, middle, last), the mother’s
maiden name, and the child’s birth date, sex, race, and
county of residence. All questionable matches were re-
viewed by hand. A birth certificate match was found for
5038 (84.1%) children with autism and 11,114 (80.4%)
children with MR. The percentage of children who were
matched to a birth certificate did not differ significantly
by birth year, sex, or ethnicity (Table I).

Table I. Characteristics of the DDS Population that Matched to a California Birth Certificate

Autism Mental retardationa

Live births
(n 5 5038) (n 5 11,114)

(n 5 4,590,333) Percent of total Percent of total
DDS DDS

n n population n population

Birth year
1987 504,853 292 78.5 1452 76.6
1988 534,174 365 79.9 1401 78.2
1989 570,976 433 81.4 1368 78.3
1990 613,336 542 84.4 1369 81.1
1991 610,701 771 86.2 1557 82.0
1992 602,269 916 84.6 1488 81.5
1993 585,761 873 85.5 1370 83.8
1994 568,263 846 85.4 1109 82.5

Sex
Male 2,350,287 4116 84.4 7027 81.0
Female 2,240,020 921 82.8 4087 79.5

Race/ethnicity
White 1,884,556 2361 86.6 4189 84.2
Hispanic 1,845,765 1382 88.4 4239 80.7
Black 367,611 604 86.3 1650 81.3
Asian 267,685 389 76.7 518 76.3
Other 198,052 288 70.8 459 64.6

a Excludes children with mental retardation as a result of chromosomal abnormalities (ICD 758–758.9),
congenital infections (ICD 001.0–139.9, 771.0–771.9), metabolic or endocrine disorders (ICD
240.0–279.9), accidents or injuries (ICD 800.0–999.9) or diseases (ICD 320.0–341.9), anomalies (ICD
740.0–742.9), or neoplasms (ICD 140.0–239.9) of the brain.



Data on infant and maternal characteristics were
obtained from birth certificates. Characteristics under
study included the child’s sex, plurality (singleton vs.
multiple birth), maternal age (#19, 20–24, 25–29,
30–34, $35), maternal race/ethnicity (white, Hispanic,
black, Asian, other), and maternal education (none, less
than high school, high school graduate, some college,
postgraduate).

Evaluation of Autism and Mental Retardation
Diagnoses

Because of the size of the study population, it was
not possible to validate the autism and MR diagnoses
obtained from the CDER data file through direct ex-
amination or medical record review for all study chil-
dren. To evaluate the reliability of the CDER diagnoses
and changes in reliability over the study period, we re-
viewed medical records compiled by the regional cen-
ters for two randomly selected groups of children: one
based on a diagnosis of autism on their most recent
CDER (53 born in 1983–1985, 38 born in 1993–1995)
and the other based on a diagnosis of MR but not autism
on their most recent CDER (75 born in 1983–1985, 80
born in 1990–1996). Developmental and symptomatic
data recorded in these medical records were reviewed
by a trained developmental specialist, who systemati-
cally recorded all autism spectrum diagnoses, all MR
diagnoses, the dates of diagnosis, the professional spe-
cialty of the evaluator making the diagnosis, and the
criteria used to assign the diagnosis.

Statistical Analysis

Autism and MR prevalence estimates for Califor-
nia-born children were computed for the entire 8-year
period combined and separately for each birth year. The
x2 test for trend (Cochran, 1954) was used to analyze
trends in prevalence over time. A multivariable Poisson
regression model (Selvin, 1995) was used to explore the
relationship between the prevalence of autism and the
simultaneous influences of several infant and maternal
characteristics. A close “fit” of this additive model to
the observed data, measured by a x2 goodness-of-fit sta-
tistic, indicates that the relationship between autism
prevalence and birth year is essentially the same for all
levels of the other variables in the model.

RESULTS

The overall prevalence of full syndrome autism
among the 1987–1994 California live birth cohort was
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11.0 per 10,000 (95% confidence interval 5 10.7–11.3
per 10,000). Prevalence ranged from 5.8 per 10,000
for children born in 1987 to 14.9 per 10,000 for chil-
dren born in 1994 (Fig. 1), a statistically significant
increase (x2 test for trend 5 515.3, p , .001). The
prevalence of autism increased at a rate of 17.6% per
year for 1987–1990 births, followed by a marked jump
in the rate of increase for 1990–1992 births, and a lev-
eling off for the 1993–1994 birth cohort (Fig. 1). By
comparison, the prevalence of MR of unknown cause
decreased during this 8-year period, from 28.8 per
10,000 for 1987 births to 19.5 per 10,000 for 1994
births, with an observed increase during the 1990–1991
period (Fig. 1).

The pattern of increase in autism prevalence
shown in Figure 1 was essentially the same for males
and females; singletons and twins; whites, Hispanics,
blacks, and Asians; and each stratum of maternal age
and maternal education. Furthermore, multivariable
Poisson regression analyses strongly indicated the in-
dependent influence of these demographic character-
istics on autism prevalence (x2 goodness-of-fit 5
2281.7, p 5 .99). To illustrate this independent influ-
ence, the ratios of the 1994 prevalence to the 1987
prevalence (RR) for each level of maternal age were
calculated. The magnitude of the increase in preva-
lence during these 8 birth years was essentially the
same for all levels of maternal age (RR 5 1.9, 2.6, 2.9,
2.6, and 2.0 for maternal age ,20, 20–24, 25–29,
30–34, and $35, respectively) and did not vary by
child’s sex-plurality, maternal race/ethnicity, or ma-
ternal education. A similar independence of demo-
graphic characteristics was observed for autism with
MR and autism without MR.

The majority of children with autism (62.8%) did
not have a diagnosis of MR recorded on their most re-
cent CDER evaluation (Table II). Prevalence estimates
for children with autism without MR increased from
3.1 to 9.9 per 10,000 during this 8-year birth cohort.
Among children for whom some degree of MR was
recorded, prevalence increased from 2.6 to 4.9 per
10,000 (Fig. 2).

The age at which children entered the service de-
livery system decreased for each successive birth year
(Fig. 3). The mean age at entry was 6.9 years among
1987 births and 3.3 years among 1994 births. Children
born in each successive year had 1 less year of oppor-
tunity to enter the service delivery system (i.e., the data
are truncated). Nonetheless, the total number of chil-
dren with autism enrolled with DDS was almost three
times higher for 1994 births (n 5 846) than for 1987
births (n 5 292), and the prevalence of autism was



highest among the cohort of children with the fewest
years of follow-up.

Results from the medical record review studies
suggest that the reliability of the CDER diagnosis
among children qualifying for services on the basis of
autism did not change over the study period. Of 53 chil-
dren born in 1983–1985 with a CDER diagnosis of
autism, 45 (85%) met criteria for “autistic disorder”
and 8 (15%) met criteria for PDD-NOS (4 according to
DSM-III, 28 according to DSM-III-R, and 10 accord-
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ing to DSM-IV). Likewise, 32 (84%) of the 38 children
born in 1993–1995 with a CDER autism diagnosis met
full DSM-IV criteria for “autistic disorder” and 6 (16%)
met criteria for PDD-NOS. None of the children had a
diagnosis totally outside the autism spectrum. In con-
trast, the reliability of the CDER diagnosis among chil-
dren qualifying for services on the basis of MR did
change during the study period. Of 75 children born in
1983–1985 with a diagnosis of MR but not autism on
their most recent CDER, diagnostic information con-
tained in regional center medical records indicated a
diagnosis of autism in 10%. Among a sample of 80 chil-
dren born in 1990–1996, this dropped to 3.7%.

DISCUSSION

These data demonstrate a dramatic increase in the
prevalence of full syndrome autism among children
born in California between 1987 and 1994 and enrolled
with DDS. This increase was not accounted for by
changes in population demographic characteristics. The
most marked increase was among children without a
diagnosis of MR, although prevalence of autism among
children with reported MR increased as well. During
the same time period, a decrease of comparable mag-

Fig. 1. Prevalence of autism and mental retardation of unknown cause in California.

Table II. Level of Cognitive Impairment among Children with
Autism Born in California in 1987–1994 and Enrolled with the 

Department of Developmental Services

Autism
(n 5 5038)

Mental retardation level n %

Normal IQ 3166 62.8
Mild (IQ 50–70) 867 17.2
Moderate (IQ 35–49) 332 6.6
Severe (IQ 20–34) 73 1.5
Profound (IQ ,20) 7 0.1
Unspecified 593 11.8



nitude was observed in the prevalence of children en-
rolled with DDS with a diagnosis of MR of unknown
etiology.

This is the first study to examine changes in autism
prevalence in one geographic area over several suc-
cessive birth cohorts while controlling for several pop-
ulation demographic factors. Our study population is
larger than the total number of children surveyed in all
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previous epidemiologic studies of autism combined
(Fombonne, 1999). The symptomatology of autism is
relatively stable over the first several years of child-
hood (Kadesjo et al., 1999) and then may change as
children approach adolescence. Because our study pop-
ulation was limited to relatively young children, the
ability to identify and diagnose autism was similar for
all study participants.

Fig. 2. Prevalence of autism among children with and without mental retardation.

Fig. 3. Age at entry to service delivery system for children with full syndrome autism.



Two important methodologic limitations of this
investigation require discussion. First, the study pop-
ulation was restricted to children enrolled with the ser-
vice delivery system and might not be representative
of the total population of children with autism who
were born in California. Children with autism enrolled
exclusively with the Special Education system were
not included, nor were community surveys conducted.
In addition, the identification of autism among the
youngest children in the study was most likely in-
complete. Thus, the observed prevalence is an under-
estimate of the true prevalence of autism among
California-born children.

Second, the autism diagnosis we used was that
recorded on the most recent CDER and was not vali-
dated by clinical examination. CDER diagnoses typi-
cally reflect the diagnosis at initial enrollment and are
rarely updated, although periodic clinical evaluations
are conducted and recorded in client charts. A review
of these diagnostic reports for a small random sample
of children indicated that the CDER diagnosis of autism
corresponded to the more detailed diagnostic informa-
tion for the large majority of children.

The observed prevalence of 11.0 per 10,000 is
comparable to the “most reasonable conservative esti-
mate” proposed by Gillberg and Wing (1999) of 10 per
10,000. Our estimate of 14.9 per 10,000 for 1994 births
is similar to estimates from Europe and Japan published
in the past decade and reflects a 2.6-fold increase over
the observed prevalence for 1987 births. Our observa-
tion of a higher rate of increase of autism in children
without reported MR is consistent with data from Swe-
den showing that the proportion of children with autism
with IQs . 70 has increased over time (Gillberg et al.,
1991). Our results, however, may be biased to an un-
known degree by underreporting of MR among chil-
dren with autism.

Because our study was restricted to California-
born children, the observed increase in prevalence can-
not be explained by in-migration of children born out
of state who enrolled for services with DDS.

Several factors that may account for the observed
increase in autism prevalence, including improvements
in case recognition and changes in diagnosis, deserve
consideration. During the past 20 years, awareness of
autism has grown among clinical specialists, general
pediatricians, and the lay public. A variety of stan-
dardized autism assessment tools (Krug et al., 1980;
Schopler et al., 1986) and screening instruments
(Baron-Cohen et al., 1992) have been developed and
put into use. Improved recognition of autism and sim-
ilar disorders at the primary care level may have re-
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sulted in an increased flow of referrals to the service
agency during the study period.

The marked increase in the prevalence of autism
and MR observed for children born in 1990–1992 pro-
vides support for the hypothesis that improvements in
detection may have contributed to our results. In 1986,
Federal legislation (Part H [currently Part C] of the In-
dividuals with Disabilities Education Act) mandated
that states provide early intervention services to all in-
fants and toddlers aged 0–3, with or at risk for devel-
opmental delay or disability. In response, the California
state legislature enacted the Early Intervention Services
Act (Early Start-Government Code Section 95000–
95004), and by 1994, early intervention services were
implemented statewide. In the early 1990s, extensive
outreach was conducted by DDS to heighten public
awareness of the Early Start program. Our results sug-
gest that this effort was successful in bringing an in-
creasing number of children into the service delivery
system and at younger ages.

Intensive autism intervention programs, such as
the behavioral treatment program developed by Lovaas
(1987), became more widely available during the early
1990s. Families who otherwise would not have sought
services through the regional centers may have entered
the service delivery system to gain financial support
for these costly interventions.

Better screening and identification of autism
among children with normal intelligence could account
for our findings of a higher rate of increase in autism
prevalence among children without MR. Gillberg and
Wing (1999) postulate that the increasing autism preva-
lence observed in Sweden is due in part to better screen-
ing and coverage among children with higher levels of
intelligence. Alternatively, our finding could be an ar-
tifact of biased IQ measurement or MR categorization.
In this population, the proportion of children without
recorded MR (63%) was unusually high, suggesting
that many children who were given an autism diagno-
sis were not tested for IQ. Because more recently born
cohorts were younger at intake, they may not have had
adequate IQ testing, as this is difficult in young chil-
dren and often not done until an older age.

Changes in diagnostic practices during the study
period might also have contributed to the observed in-
crease. Although we did not have information to de-
termine the actual diagnostic criteria used, children
born in 1987–1990 were most likely diagnosed with
the DSM-III or DSM-III-R criteria, whereas children
born after 1990 were diagnosed according to the DSM-
IV criteria. “Autistic disorder” is defined by both DSM-
III-R and DSM-IV, but children who were diagnosed



more recently may represent a broader phenotypic
spectrum.

The observed increase in autism prevalence may
also be due in part to the reclassification of children
from the MR diagnostic category to the autism cate-
gory. We observed that during the study period, the
prevalence of autism increased an absolute 9.1 per
10,000, whereas the prevalence of MR of unknown
cause declined an absolute 9.3 per 10,000. With better
recognition and detection of autism, children who pre-
viously qualified for services based on a diagnosis of
MR may have increasingly qualified for services based
on a diagnosis of autism. Data from the record review
studies we conducted support this hypothesis.

Finally, in an era when other disorders in the autis-
tic spectrum became more widely recognized and in-
terventions became more available, pressure may have
increasingly been put on the system to give children
with Asperger’s disorder and PDD-NOS a diagnosis of
full syndrome autism so that they could qualify for re-
gional center services.

Whether the observed increase in prevalence in
part reflects a true increase in incidence or is totally an
artifact of improved recognition and detection com-
bined with a broadening of the diagnostic definition re-
mains to be clarified. However, these data clearly
demonstrate that autism is much more common than
previously believed. Research into the underlying
causes of autism is needed.

ACKNOWLEDGMENTS

We gratefully acknowledge Dr. Laura Jelliffe for
the instrumental role she played in the collection of
medical record data, and Carrie Theis, Drs. Ron Huff,
MaryLu Hickman, and Roberta Marlowe for their as-
sistance with access to and interpretation of the De-
partment of Developmental Services data.

REFERENCES

American Psychiatric Association (1980). Diagnostic and statistical
manual of mental disorders III.Washington, D.C.: American
Psychiatric Association.

American Psychiatric Association (1987). Diagnostic and statistical
manual of mental disorders III-R.Washington, D.C.: American
Psychiatric Association.

American Psychiatric Association (1994). Diagnostic and statistical
manual of mental disorders IV.Washington, D.C.: American
Psychiatric Association.

Arvidsson, T., Danielsson, B., Forsberg, P., Gillberg, C., Johansson,
M., & Kallgren, G. (1997). Autism in 3 to 6-year-old children
in a suburb of Goteburg, Sweden. Autism, 1,163–173.

Baron-Cohen, S., Allen, J., & Gillberg, C. (1992). Can autism be de-

214 Croen, Grether, Hoogstrate, and Selvin

tected at 18 months? The needle, the haystack, and the CHAT.
British Journal of Psychiatry, 161,839–843.

Baron-Cohen, S., Cox, A., Baird, G., Swettenham, J., Nightingale, N.,
Morgan, K. et al. (1996). Psychological markers in the detec-
tion of autism in infancy in a large population. British Journal
of Psychology, 168,158–163.

Bax, M. (1994). Editorial: Autism. Developmental Medicine and
Child Neurology 36,659–660.

Bohman, M., Bohman, I. L., Björck, P. O., & Sjöholm, E. (1983).
Childhood psychosis in a Northern Swedish county: some pre-
liminary findings from an epidemiological survey. In M. H.
Schmidt and H. Remschmidt, Epidemiological approaches in
child psychiatry II(pp. 163–173). New York: Thieme-Stratton.

Brask, B. H. (1972). A prevalence investigation of childhood psy-
chosis(pp. 145–153). Oslo: Barnespsykiatrisk.

Bryson, S. E., Clark, B. S., & Smith, I. M. (1988). First report of a
Canadian epidemiological study of autistic syndromes. Journal
of Child Psychology and Psychiatry, 29,433–445.

Burd, L., Fisher, W., and Kerbeshian, J. (1987). A prevalence study
of pervasive developmental disorders in North Dakota. Ameri-
can Academy of Child and Adolescent Psychiatry, 26,704–710.

Cialdella, P., & Mamelle, N. (1989). An epidemiological study of
infantile autism in a French department (Rhone): A research
note. Journal of Child Psychology and Psychiatry, 30,165–
175.

Centers for Disease Control and Prevention. (2000). Prevalence of
autism in Brick Township, New Jersey, 1998: Community re-
port. Atlanta: CDC.

Cochran, W. G. (1954). Some methods of strengthening the common
chi-square test. Biometrics 10,417–451.

Cook, E. H. Jr. (1998). Genetics of autism. Mental Retardation &
Developmental Disabilities Research Reviews 4,113–120.

Deb, S., & Prasad, K. B. (1994). The prevalence of autistic disorder
among children with learning disabilities. British Journal of Psy-
chiatry, 165,395–399.

Department of Developmental Services. (1999). Changes in the pop-
ulation of persons with autism and pervasive developmental dis-
orders in California’s developmental services system:
1987–1998. A report to the legislature. Sacramento, CA: 
Author.

Filipek, P. A., Accardo, P., Baranek, G. T., Cook, E. H. Jr., Dawson,
G., Gordon, B., et al. (1999). The screening and diagnosis of
autistic spectrum disorders. Journal of Autism and Develop-
mental Disorders, 29,437–482.

Fombonne, E. (1999). The epidemiology of autism: A review. Psy-
chological Medicine 29,769–786.

Fombonne, E., & Du Mazaubrun, C. (1992). Prevalence of infantile
autism in four French regions. Social Psychiatry and Psychi-
atric Epidemiology, 27,203–210.

Fombonne, E., Du Mazaubrun, C., Cans, C., & Grandjean, H. (1997).
Autism and associated medical disorders in a french epidemio-
logical survey. Journal of American Academy of Child and Ado-
lescent Psychiatry, 36,1561–1569.

Gillberg, C. (1984). Infantile autism and other childhood psychoses
in a Swedish urban region: Epidemiological aspects. Journal of
Child Psychology and Psychiatry, 25,35–43.

Gillberg, C., Steffenburg, S., & Schaumann, H. (1991). Is autism
more common now than ten years ago? British Journal of Psy-
chiatry, 158,403–409.

Gillberg, C., & Wing, L. (1999). Autism: Not an extremely rare dis-
order. Acta Psychiatrica Scandinavia, 99,399–406.

Honda, H., Shimizu, Y., Misumi, K., Niimi, M., & Ohashi, Y. (1996).
Cumulative incidence and prevalence of childhood autism in
children in Japan. British Journal of Psychology, 169,228–225.

Hoshino, Y., Kumashiro, H., Yashima, Y., Tachibana, R., & Watan-
abe, M. (1982). The epidemiological study of autism in
Fukushima-ken. Folia Psychiatrica et Neurologica Japonica,
36, 115–124.

Ishii, T., & Takahashi, O. (1982). Epidemiology of autistic children



in Toyota City, Japan. Prevalence.Dublin: World Child Psy-
chiatry Conference.

Kadesjo, B., Gillberg, C., & Hagberg, B. (1999). Brief Report:
Autism and Asperger syndrome in seven-year-old children: A
total population study. Journal of Autism and Developmental
Disorders, 29,327–331.

Kanner, L. (1943). Autistic disturbances of affective contact. Ner-
vous Child, 2,217–250.

Krug, D. A., Arick, J., & Almond, P. (1980). Behavior checklist for
identifying severely handicapped individuals with high levels
of autistic behavior. Journal of Child Psychology and Psychia-
try, 21,221–229.

Lotter, V. (1996). Epidemiology of autistic conditions in young chil-
dren. I. Prevalence. Social Psychiatry 1,124–137.

Lovaas, O. I. (1987). Behavioral treatment and normal educational
and intellectual functioning in young autistic children. Journal
of Consulting Clinical Psychology, 55,3–9.

Magnusson, P., & Saemundsen, E. (2001). Prevalence of autism in Ice-
land. Journal of Autism and Developmental Disorders, 31,
153–163.

Matsuishi, T., Shiotsuki, M., Yoshimura, K., Shoji, H., Imuta, F.,
& Yamashita, F. (1987). High prevalence of infantile autism
in Kurume City, Japan.Journal of Child Neurology, 2,
268–271.

McCarthy, P., Fitzgerald, M., & Smith, M. A. (1984). Prevalence of
childhood autism in Ireland. Irish Medical Journal 77,129–130.

Nordin, V., & Gillberg, C. (1996). Autism spectrum disorders in chil-
dren with physical or mental disability or both. 1: Clinical and
epidemiological aspects. Developmental Medicine and Child
Neurology 38,297–313.

Ritvo, E. R., Freeman, B. J., Pingree, C., Mason-Brothers, A., Jorde,
L. B., Jenson, W. R., et al. (1989). The UCLA-University of
Utah epidemiologic survey of autism: Prevalence. American
Journal of Psychiatry, 146,194–199.

Prevalence of Autism 215

Schopler, E., Reichler, R. J., DeVellis R. F., & Daly, K. (1980). To-
ward objective classification of childhood autism: Childhood
Autism Rating Scale (CARS).Journal of Autism and Develop-
mental Disorders, 10,91–103.

Selvin, S. (1995). Practice biostatistical methods.Belmont, CA:
Duxbury Press.

Sponheim, E., & Skjeldal, O. (1998). Autism and related disorders:
Epidemiological findings in a Norwegian study using ICD-10
diagnostic criteria. Journal of Autism and Developmental Dis-
orders, 28,217–227.

Sugiyama, T., & Abe, T. (1989). The prevalence of autism in Nagoya,
Japan: A total population study. Journal of Autism and Devel-
opmental Disorders 19,87–96.

Tanoue, Y., Oda, S., Asano, F., & Kawashima, K. (1988). Epidemi-
ology of infantile autism in Southern Ibaraki, Japan: Differences
in prevalence in birth cohorts. Journal of Autism and Develop-
mental Disorders 18,155–166.

Webb, E. V. J., Lobo, S., Hervas, A., Scourfield, J., & Fraser, W. I.
(1997). The changing prevalence of autistic disorder in a Welsh
health district. Developmental Medicine and Child Neurology,
39, 150–152.

Wignyosumarto, S., Mukhlas, M., & Shirataki, S. (1992). Epi-
demiological and clinical study of autistic children in
Yogyakarta, Indonesia. The Kobe Journal of Medical Sciences,
38, 1–9.

Wing, L. (1997). The autistic spectrum. Lancet, 350,1761–1766.
Wing, L., & Gould, J. (1979). Severe impairments of social interac-

tion and associated abnormalities in children: Epidemiology and
classification. Journal of Autism and Developmental Disorders,
9, 11–29.

Wing, L., Yeates, S., Brierly, L. M., & Gould, J. (1976). The preva-
lence of early childhood autism: Comparison of administrative
and epidemiological studies. Psychological Medicine, 6,89–
100.




