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Abstract There has been little evidence to support the

hypothesis that diagnostic substitution may contribute to

increases in the administrative prevalence of autism. We

examined trends in assignment of special education codes

to British Columbia (BC) school children who had an

autism code in at least 1 year between 1996 and 2004,

inclusive. The proportion of children with an autism code

increased from 12.3/10,000 in 1996 to 43.1/10,000 in 2004;

51.9% of this increase was attributable to children

switching from another special education classification to

autism (16.0/10,000). Taking into account the reverse sit-

uation (children with an autism code switching to another

special education category (5.9/10.000)), diagnostic sub-

stitution accounted for at least one-third of the increase in

autism prevalence over the study period.
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The prevalence of autism spectrum disorders (ASDs)—

which include autistic disorder, pervasive developmental

disorder-not otherwise specified and Asperger disorder

(American Psychiatric Association, 1994)—has increased

markedly over the past few decades (Fombonne 2003;

Newschaffer and Curran 2003). The reasons for this

increase are a matter of debate: some argue that this group

of disorders is becoming more common (Blaxill 2004),

while others attribute the increase to broadening of diag-

nostic criteria, greater awareness among parents and

professionals, and improved case-finding methods

(Fombonne 2003; Charman 2002; Wing and Potter 2002).

Special education data provide a cost-effective way to

examine changes over time in the prevalence of ASDs.

However, such data often include only the child’s primary

diagnosis, and it has been suggested that diagnostic sub-

stitution—whereby children with multiple diagnoses are

categorized differently over time (Caronna and Hall
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2005)—may partially account for apparent increases in

prevalence when using administrative data to study trends

(Volkmar et al. 2004). Diagnostic substitution may also

occur when children are given a different diagnosis in the

present than they would have been given in the past, due to

changing referral and diagnostic practices (Newschaffer

2006; Shattuck 2006).

There is currently little evidence to support the hypothesis

that diagnostic substitution is contributing to recent increases

in ASD prevalence. One group of investigators reported that

the prevalence of ‘‘full-syndrome autism’’ among children

receiving services through the California Department of

Developmental Services increased from 5.8 to 14.9 per

10,000 over eight successive birth cohorts, while the prev-

alence of mental retardation decreased from 28.8 to 19.5 per

10,000 over the same time period. They concluded that part

of the increase in prevalence was due to the reclassification of

children from the mental retardation to the autism category

(Croen et al. 2002). However, the authors retracted diag-

nostic substitution as a possible explanation for the increase

(Croen and Grether 2003) after other researchers questioned

their interpretation of the findings (Blaxill et al. 2003).

Another group of investigators analyzed data from the

Minnesota Department of Children, Families & Learning,

which collects information each year from school districts on

all children who receive state-funded special education ser-

vices. They found that the prevalence of ASDs among

children 6–11 years of age increased from 3 per 10,000 in

1991/1992 to 52 per 10,000 in 2001/2002. Over the same

time period the prevalence of other major special education

disability categories also increased, with the exception of

severe mental handicap, which decreased slightly from 24 to

23 per 10,000 (Gurney et al. 2003). Similarly, a study that

used special education data to examine national autism

prevalence trends from 1992 to 2001 among American

children 6–17 years of age found no evidence for diagnostic

substitution (Newschaffer et al. 2005). In contrast, an anal-

ysis of changes in the administrative prevalence of autism

and other special education classifications in the United

States among children 6–11 years of age suggested that

diagnostic substitution contributed to the increasing admin-

istrative prevalence of autism from 1994 to 2003 (Shattuck

2006).

All the studies cited above have relied on aggregate data,

and have therefore been limited to group-level comparisons.

Examining whether individual children switched special

education classifications would provide more direct evi-

dence for or against the hypothesis that diagnostic

substitution is partially responsible for observed increases in

autism prevalence. Using British Columbia Ministry of

Education data provided to us by Edudata Canada,1 we

explored trends in the assignment of special education codes

to children 4–9 years of age who had an autism code in at

least 1 year between 1996 and 2004, inclusive. Our main

objective was to determine what proportion of children

switched from other special education classifications to the

autism category during the study period, and to quantify the

contribution of diagnostic substitution to changes in the

administrative prevalence of autism between 1996 and 2004.

Methods

Data Source and Study Population

British Columbia (BC) is located on the west coast of

Canada. With a population of 4.3 million in 2006, it is

Canada’s third most populous province. Officials from all

BC public and independent (private) schools are required to

provide their school district offices with enrollment and

demographic information for each child in their respective

schools (including home-schooled students) as of September

30 each year. The school district offices then forward this

information to the BC Ministry of Education for tracking and

funding purposes. As part of this effort, the Ministry required

schools to begin assigning and reporting special education

codes in September 1996. Children can be assigned only one

special education code per school year.

Schools receive different funding amounts per student,

depending on the child’s special education needs. A standard

amount is allocated for each child enrolled. This allocation

covers the costs of providing learning supports for students

who are identified under the special education categories of

‘‘Learning Disability’’, ‘‘Mild Intellectual Disability’’,

‘‘Moderate Behaviour Disorder’’ or ‘‘Gifted’’. Additional

supplementary funding is provided for children who are

identified with other special education needs. Level 1 sup-

plementary funding includes students who are classified as

‘‘Physically Dependent’’ or ‘‘Deaf and Blind’’. These students

are funded at the highest level. Level 2 supplementary funding

includes students who are classified under the categories

‘‘Moderate to Severe/Profound Intellectual Disability’’,

‘‘Physical Disability or Chronic Health Impairment’’, ‘‘Visual

Impairment’’, ‘‘Deaf or Hard of Hearing’’, or ‘‘Autism’’. Level

3 students—which include those requiring intensive behav-

iour interventions or with a serious mental illness—receive the

lowest amount of supplementary funding (British Columbia

Ministry of Education 2002). As only one special education

code can be assigned each year, in cases where a child meets

the requirements for two or more special education categories,

the school generally assigns the code that will yield the most

funding.

Edudata Canada is a research centre at the University of

British Columbia. Funded by the various levels of1 http://www.edudata.ca
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government in Canada, it supports education research in BC

and other regions of the country. The BC Ministry of Edu-

cation makes its datasets available to Edudata Canada, which

handles all Ministry data brokering. As part of a national

study examining the prevalence of ASDs, we entered into a

research agreement with the Ministry of Education/Edudata

Canada to obtain information on children born on or after

January 1, 1987 who had a special education code of ‘‘G’’

(=‘‘autism code’’) as of September 30 in at least 1 year

between 1996 and 2004, inclusive (the study period). In

1996, the year in which special education codes were first

collected by the BC Ministry of Education, children born in

1987 would have been 9 years old. Very few children enter

the school system before age 4 years. Accordingly, we

restricted the current analysis to children 4–9 years of age.

The dataset included date of birth, sex and year in which the

child was first assigned an autism code, as well as the child’s

special education code for each year of the study period. We

were also provided counts of children 4–9 years of age who

were enrolled in the school system on September 30 of each

year of the study period.

According to BC Ministry of Education guidelines,

‘‘autism’’ refers to a diagnosis of autistic disorder, thus

excluding other ASDs (British Columbia Ministry of Edu-

cation Special Programs Branch 2000). A diagnosis by a

qualified professional (which includes a paediatrician, psy-

chiatrist or registered psychologist, or a developmental

assessment team at one of three centres in the province) is

required for a child to be assigned an autism code. On

January 1, 2004, the BC government introduced standards

and guidelines for the assessment and diagnosis of children

with ASDs (British Columbia Ministry of Education, n.d.).

Prior to this, assessment and diagnostic practices varied

across the province. During the time period covered by the

current analysis, children with an ASD who did not meet the

criteria for autistic disorder may have been identified under

the special education category that most closely matched the

type and intensity of educational intervention required,

including one of the behaviour disorder or intellectual dis-

ability categories, ‘‘Learning Disability’’ or ‘‘Physical

Disability or Chronic Health Impairment’’ (British Colum-

bia Ministry of Education Special Programs Branch 2000).

In October 2006, the BC Minister of Education announced

that funding would be provided for all students diagnosed

with an ASD (British Columbia Ministry of Education

2006a), and the special education category of ‘‘Autism’’ was

changed to ‘‘Autism Spectrum Disorder’’.

Analysis

The follow-up period comprised all years from 1996 to

2004 that a child was between 4 and 9 years of age and

enrolled in the BC school system. Children were divided

into three groups, depending on their pattern of code

assignment over the follow-up period. Group 1 comprised

children who had an autism code for each year of follow-

up. Group 2 included children who had autism as the only

special education classification during the follow-up per-

iod, but who, in one or more years, also had no special

education code assigned. This may have occurred before an

autism code was initially assigned, subsequent to assign-

ment of an autism code, or in a few instances a child may

have been assigned an autism code in 1 year, followed by

no special education code, and then at some point during

the follow-up period he or she may have again been

assigned an autism code. Group 3 consisted of children

who had, in addition to an autism code in one or more

years, a special education code other than autism in at least

1 year during the follow-up period. We calculated the

proportion of children in each of these groups, as well as

the median years of follow-up.

We estimated the point prevalence of autism for each

year of the study period by including in the numerator any

child 4–9 years of age with an autism code on September

30 (the prevalence date), and using the total school popu-

lation of 4- to 9-year-olds on the prevalence date as the

denominator. We then quantified the contribution of vari-

ous factors, defined below, to the change in prevalence per

10,000 from year to year (see Fig. 1).

Diagnostic Substitution

The number of children with a special education code other

than autism in the previous year who had an autism code on

the following year’s prevalence date, divided by the total

school population of 4- to 9-year-olds on the prevalence

date, and multiplied by 10,000.

‘‘Reverse’’ Diagnostic Substitution

The number of children with an autism code in the previous

year who had a different special education code recorded

on the following year’s prevalence date, divided by the

total school population of 4- to 9-year-olds on the preva-

lence date, and multiplied by 10,000.

Identification of Previously Undetected Cases

The number of children enrolled in school with no special

education code in the previous year who had an autism

code on the following year’s prevalence date, divided by

the total school population of 4- to 9-year-olds on the

prevalence date, and multiplied by 10,000.
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Loss of Autism Code among Previously Identified Cases

The number of children with an autism code in the previous

year who had no special education code recorded on the

following year’s prevalence date, divided by the total

school population of 4- to 9-year-olds on the prevalence

date, and multiplied by 10,000.

In-Migration

The number of children who were not registered in school

in the previous year who, on the following year’s preva-

lence date, were above the age of mandatory school

enrollment2 and had an autism code, divided by the total

school population of 4- to 9-year-olds on the prevalence

date, and multiplied by 10,000.

Out-Migration

The number of children with an autism code in the previous

year who, on the following year’s prevalence date, were

under 10 years of age but no longer enrolled in school,

divided by the total school population of 4- to 9-year-olds

on the prevalence date, and multiplied by 10,000.

Cases Entering School System at Age of Mandatory School

Enrollment (See footnote 2)

The number of children who were not registered in school

in the previous year who, in the following year, were

6 years of age or younger as of December 31 and had an

autism code on the prevalence date, divided by the total

school population of 4- to 9-year-olds on the prevalence

date, and multiplied by 10,000.

Previously Identified Cases who Turned 10 Years of Age

The number of children enrolled in school in the previous

year with an autism code, who were no longer included in

the numerator on the following year’s prevalence date

because they were 10 years of age, divided by the total

XA = number of 4- to 9-year-olds with an autism code in year A
YA = number of 4- to 9-year-olds enrolled in school in year A 

XA+1 = number of 4- to 9-year-olds with an autism code in year A+1 
YA+1 = number of 4- to 9-year-olds enrolled in school in year A+1

XA

Addition of cases Loss of cases

In-migration: # of children who were 
not enrolled in school in year A, who 
were above age of mandatory school 
enrollment (i.e. >=7 years as of Dec. 31) 
and had an autism code in year A+1 

Diagnostic substitution:  # of children 
with a special education code other than 
autism in year A who had an autism code 
in year A+1

Identification of previously undetected 
cases: # of children with no special 
education code in year A who had an 
autism code in year A+1  

hd

Cases entering school system at age of 
mandatory school enrollment: # of 
children who were not enrolled in 
school in Year A, who were at age of 
mandatory school enrollment (i.e. <=6 
years as of Dec. 31) and had an autism 
code in Year A+1  

gc

fb

a e

Net 
diagnostic 
substitution 
(a-e)

“Reverse” diagnostic substitution: # 
of children with an autism code in 
year A who had a special education 
code other than autism in year A+1 

Loss of autism code among 
previously identified cases: # of 
children with an autism code in year 
A who had no special education code 
in year A+1  

Net 
identification 
of previously 
undetected 
cases (b-f)

Out-migration:  # of children who 
had an autism code in Year A, who 
were younger than 10 years of age 
and no longer enrolled in school in 
Year A+1  

Net migration 
(c-g) 

Previously identified cases who 
turned 10 years of age: # of children 
enrolled in school with an autism 
code in year A, who were no longer 
included in numerator for calculating 
prevalence in year A+1 because they 
were 10 years of age  

Net cohort 
change (d-h) 

Change in prevalence per 10,000 between Year A+1 and Year A = (XA+1/YA+1 - XA/YA) * 10,000 
To calculate the contribution of various factors to change in prevalence per 10,000 between Year A+1 and Year A: 

XA+1 (= XA+a+b+c+d-e-f-g-h) 

Denominator change = (XA/YA+1 - XA/YA) * 10,000; Diagnostic substitution = a/ YA+1 * 10,000 ; etc.

Fig. 1 Diagram illustrating method

used to quantify the contribution of

various factors to changes in the

administrative prevalence of autism

among British Columbia school

children 4–9 years of age

2 Generally, children in British Columbia are required to enroll in an

educational program ‘‘…on the first day of a school year if, on or

before December 31 of that school year, the person will have reached

the age of 5 years.’’ However, parents may opt to defer enrollment of

their child until the first school day of the next school year (British

Columbia Ministry of Education 2006b). Accordingly, we considered

a child to be at the age of mandatory school enrolment if he or she

was 6 years of age or under as of December 31, and above the age of

mandatory school enrollment if he or she was 7 years of age or over

as of December 31 of a given year.
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school population of 4- to 9-year-olds on the prevalence

date, and multiplied by 10,000.

Denominator Change

The change in prevalence that results if the number of

children with an autism code in the previous year remains

the same in the following year, but the total number of

children enrolled in school changes (i.e., the numerator

used to calculate prevalence is the same in both years, but

the denominator is different). Calculated by dividing the

number of children with an autism code in the previous

year by the total school population of 4- to 9-year-olds on

the following year’s prevalence date, minus the prevalence

of autism in the previous year, and multiplied by 10,000.

We summed the results across the years to determine

each factor’s contribution to the change in autism preva-

lence over the study period. We then calculated the net

contribution of diagnostic substitution to the change in

prevalence by subtracting the total results for ‘‘reverse’’

diagnostic substitution from those for diagnostic substitu-

tion. We repeated this for identification of previously

undetected cases (identification of previously undetected

cases minus loss of autism code among previously identi-

fied cases), migration (in-migration minus out-migration)

and cohort change (cases entering school system at the age

of mandatory school enrollment minus previously identi-

fied cases who turned 10 years of age).

Results

A total of 2,198 children 4–9 years of age were assigned an

autism code in at least 1 year during the follow-up period.

Table 1 shows what proportion of these children were

included in each of the three groups described in the

Analysis section, as well as the median length of follow-up.

These statistics are also reported for subgroupings of the

Group 2 and Group 3 children. Among the subgroupings of

children who had autism as the only special education

code, but who were not assigned any special education

code in at least 1 year of the follow-up period (Group 2),

the autism code was assigned for 785 (52.6%) of the 1,492

person-years of total follow-up, while no special education

code was recorded for 707 person-years (47.4%).

Among the subgroupings of children who had a special

education code other than autism recorded in at least 1 year

of follow-up (Group 3), no special education code was

recorded for 295 person-years (12.8%), an autism code was

recorded for 1,005 person-years (43.5%), and a special

education code other than autism was recorded for 1,010

person-years (43.7%). Two special education classifications

(‘‘Moderate to Severe/Profound Intellectual Disability’’ and

‘‘Physical Disability or Chronic Health Impairment’’)

accounted for slightly more than one-half of the person-years

of follow-up during which a special education code other

than autism was assigned, while ‘‘Severe Behaviour’’

accounted for 16.8% (Table 2).

Table 3 shows counts and proportions of children with

an autism code in each year of the study period, as well as

counts and proportions of children categorized under a

variety of factors (described in the Analysis section) that

contributed to changes in the administrative prevalence of

autism from year to year, and over the study period. The

point prevalence of autism increased by 30.8 per 10,000

over the study period, from 12.3 per 10,000 in 1996 to 43.1

per 10,000 in 2004. Children with another special educa-

tion code who were then assigned an autism code in the

following year accounted for 16.0 per 10,000 (51.9%) of

the total increase in prevalence over the study period. In

contrast, children with an autism code in 1 year who were

then assigned another special education code in the fol-

lowing year accounted for a decrease in autism prevalence

of 5.9 per 10,000. Accordingly, the net contribution of

diagnostic substitution to the increase in autism prevalence

from 1996 to 2004 was 10.1 per 10,000, or 32.8%. The net

impact of identification of previously undetected cases,

migration, cohort change and denominator change on the

overall change in autism prevalence was 10.7 per 10,000

(34.7%), @1.2 per 10,000 (@3.9%), 8.0 per 10,000 (26.0%)

and 3.2 per 10,000 (10.4%), respectively (Table 3).

Discussion

Since autistic disorder is a chronic, nonfatal condition that is

diagnosable by 3 years of age (Lord and Risi 2001), the

prevalence should theoretically remain stable throughout the

school-age years if: a) all cases are identified at an early age; b)

there is no differential migration to or from the area (i.e., the

numbers of children with and without autism migrating to the

area is equal to the numbers with and without autism leaving

the area); c) the incidence of autism remains unchanged; and

d) the diagnostic criteria and their implementation remain

unchanged. In BC however, the prevalence of autism among

school children 4–9 years of age increased 3.5-fold—an

absolute increase of 30.8 per 10,000—over a 9-year period.

The BC data reveal that not all children with autism are

identified upon entering school and assigned an autism code

at that time. A large percentage (45.5%) of the total increase

in prevalence over the study period was due to identification

of what we have termed ‘‘previously undetected cases’’, or

children who had no special education code in the previous

year who were assigned an autism code in the following year.

We were unable to assess the reasons for this, but it is pos-

sible that these children were diagnosed only after they had

started school. Although autistic disorder is diagnosable at

1040 J Autism Dev Disord (2008) 38:1036–1046
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3 years, in practice children may not be identified until later

(Howlin and Asgharian 1999; Lingam et al. 2003; Mag-

nússon and Sæmundsen 2001; Mandell et al. 2002; Wiggins

et al. 2006). Under-identification in past years has been

suggested as one reason why the prevalence of autism

appears to be increasing (Gurney et al. 2003; Ouellette-

Kuntz et al. 2007).

The proportion of the prevalence that was accounted for

by children being assigned an autism code upon entering

the school system at the age of mandatory school enroll-

ment did, however, generally increase over the study

period (from 4.1 per 10,000 in 1997 to 6.6 per 10,000 in

2004). Net cohort change, based on the difference between

this proportion and the proportion of children who were

Table 1 Pattern of special education code assignment among British Columbia school children 4–9 years of age who had an autism code in at

least one year of the study period (1996–2004)

n (%) Median length of

follow-up,a person-years

(IQ range)

Group 1 (autism code during each year of follow-up) 1,322 (60.1) 3 (3)

Group 2 (autism code only, but no special education code assigned in at least one year

of follow-up)

359 (16.3) 4 (2)

No special education code initially; once autism code assigned, it was retained for

remainder of follow-up period

289 (80.5) 4 (2)

Autism code initially, then lost code in a subsequent year and no special education

code assigned for remainder of follow-up period

49 (13.6) 5 (1)

Pattern of code assignment not straightforwardb 21 (5.8) 5 (1.5)

Group 3 (autism code in at least one year of follow-up, and other special education code

in at least one year of follow-up)

517 (23.5) 5 (1)

Special education code other than autism assigned prior to autism code (may also

have had no special education code in one or more years); once autism code assigned,

it was retained for remainder of follow-up period

348 (67.3) 5 (1)

Autism code assigned prior to another special education code (may also have had no

special education code in one or more years); once another special education code

assigned, it was retained for remainder of follow-up period

98 (19.0) 4 (2)

Pattern of code assignment not straightforwardc 71 (13.7) 5 (0)

IQ: Interquartile

Bolded values are percentages based on within-group totals
a The follow-up period comprised all years between 1996 and 2004, inclusive, during which a child was 4–9 years of age and enrolled in school

in British Columbia
b Pattern of code assignment does not fall into either of the other two categories listed for the group (e.g., child may have had an autism code in

Year X, no special education code in Year Y, then an autism code in Year Z, etc.)
c Pattern of code assignment does not fall into either of the other two categories listed for the group, but 32 (6.2%) ended the period of follow-up

with an autism code; 30 (5.8%) with a special education code other than autism; and 9 (1.7%) with no special education code

Table 2 Frequency of special

education code assignment

(excluding autism) among

British Columbia school

children 4–9 years of age who

had an autism code and at least

one other special education code

assigned between 1996 and

2004 (Group 3; n = 517)

a The follow-up period

comprised all years between

1996 and 2004, inclusive,

during which a child was 4–

9 years of age and enrolled in

school in British Columbia

Special education classification Person-years of follow-upa during

which code was assigned N (%)

Moderate to severe/profound intellectual disability 300 (29.7)

Physical disability or chronic health impairment 275 (27.2)

Severe behaviour 170 (16.8)

Learning disability 103 (10.2)

Behaviour disorder—Moderate and rehabilitation 77 (7.6)

Mild intellectual disability 53 (5.2)

Physically dependent 23 (2.3)

Deaf or hard of hearing 5 (0.5)

Gifted 3 (0.3)

Visual impairment 1 (0.1)

Total 1010 (100.0)
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previously included in the numerator for prevalence but

were no longer included in the following year because they

turned 10 years of age, accounted for 26.0% of the

increase in prevalence over the study period. Differential

migration of preschool children with autism into BC over

the study period could be one explanation for the increase

attributable to cohort change. It is also possible that

alterations in diagnostic and referral patterns, or an

increase in the real risk of autism, may underlie the

increase attributable to this factor. We cannot examine any

of these hypotheses with the data available. One interesting

finding, however, is that from 1997 through 2001 the

proportion of cases entering school at the age of mandatory

school enrollment was higher than the proportion of cases

who turned 10 and hence were no longer included in the

numerator for prevalence. In contrast, in 2002 and 2003

these proportions were the same or very similar, which is

what is expected if the prevalence remains stable

throughout the school-age years due to early identification,

no differential patterns of migration, no change in the

incidence rate and no change in diagnostic criteria or

practices. In 2004 the trend was reversed, and the pro-

portion of cases entering school at the age of mandatory

school enrollment was lower than the proportion of cases

who turned 10 and hence were no longer included in the

numerator for prevalence.

We were unable to fully assess the impact of migration

on changes in the administrative prevalence of autism, as

we had no information on where children were born.

However, for each year we were able to calculate the

number of children with an autism code who were first

registered in the BC school system when they were above

the age of mandatory school enrollment, as well as the

number of children with an autism code who left the BC

school system before the age of 10 years. We assumed that

these numbers were an accurate representation of how

many children moved to or from BC, as the dataset con-

tained information on all school-age children, including

those enrolled in independent schools or being home-

schooled. When these numbers were converted to propor-

tions and compared, the overall impact on change in the

administrative prevalence of autism over the study period

was a decrease of 1.2 per 10,000.

We were unable to quantify the full extent to which

diagnostic substitution, broadly defined, contributed to the

increase in autism prevalence over the study period, as it is

impossible to know how many of the children diagnosed

with autism in this dataset would not have received a

similar diagnosis in the past due to differences in referral

and diagnostic practices. Accordingly, our findings

regarding diagnostic substitution should be taken as min-

imum estimates. Based on the number of children

switching from a special education code other than autismT
a
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in a previous year to an autism code in the following year,

diagnostic substitution accounted for a large percentage

(51.9%) of the increase in autism prevalence over the study

period. Even when ‘‘reverse’’ diagnostic substitution was

factored in, the net contribution of diagnostic substitution

to the increase in autism prevalence was 10.1 per 10,000,

or 32.9% of the total increase. This finding contradicts

results from several studies where there was no evidence of

diagnostic substitution (Gurney et al. 2003; Newschaffer

et al. 2005). One explanation for this may be that we used

individual- rather than group-level data. A major limitation

with the latter is that it is impossible to determine whether

individual children switched classifications (Newschaffer

2006; Shattuck 2006). It may have been difficult for us to

detect diagnostic substitution if we had analyzed data at the

aggregate level, since, as shown in Table 2, there was no

one classification that accounted for most of the non-autism

special education codes assigned. Shattuck (2006) found

significant decreases in the prevalence of two special

education categories in the US—learning disabilities and

mental retardation—around the same time that autism

prevalence was increasing rapidly, and concluded that

these categories were the most likely candidates for a

possible diagnostic substitution effect. In the BC data,

‘‘Moderate to Severe/Profound Intellectual Disability’’,

which most closely corresponds to the mental retardation

category in the US classification system, accounted for the

largest percent (29.7%) of the total person-years of follow-

up during which a special education code other than autism

was assigned. In contrast, ‘‘Learning Disability’’ accounted

for only 10.2% of this total.

We cannot state with certainty why some children with

another special education code were switched to an autism

code over the study period. Higher funding for some spe-

cial education categories may have played a role. For

example, children previously classified under ‘‘Learning

Disability’’ or ‘‘Moderate Behaviour Disorder’’ may have

been assigned an autism code in order to receive supple-

mentary funding. However, the ‘‘Moderate to Severe/

Profound Intellectual Disability’’ and ‘‘Physical Disability

or Chronic Health Impairment’’ categories accounted for

more than half the years of follow-up during which other

special education codes were assigned. Since these cate-

gories are funded at the same level as the ‘‘Autism’’ one, it

is unlikely that funding issues were behind a major portion

of the switching between special education codes observed

in this dataset. It is also unlikely that changes in diagnostic

criteria played a major role in children switching classifi-

cations during the study period, since the DSM-IV criteria

(American Psychiatric Association 1994) were in effect

throughout.

It is possible that some children classified under the

‘‘Moderate to Severe/Profound Intellectual Disability’’

category were switched to ‘‘Autism’’ because the latter

may be perceived as a less stigmatizing label. It is also

possible that some of the switching between classifications

occurred because educators felt that a certain special edu-

cation category would provide the supports that most

closely matched a child’s needs in a certain year, while

another category subsequently proved more beneficial for

this purpose. One notable government policy that was

implemented during the study period was the provision of

direct funding to families of children with an ASD, to

allow them to purchase intensive early behavioural treat-

ment and intervention. This occurred in June 2002 for

families of children under 6 years of age, and was extended

to cover the needs of children 6–18 years of age in April

2003. This may have provided the impetus for some fam-

ilies to seek an ASD diagnosis for their child, which, if the

diagnosis was autistic disorder, could have impacted a

number of the factors that contributed to changes in the

prevalence of autism, including diagnostic substitution.

However, this would only have taken place towards the end

of the study period.

There were some limitations to the data available to us

for this study. Although the BC Ministry of Education

Guidelines state that ‘‘autism’’ refers to a DSM-IV diag-

nosis of autistic disorder (British Columbia Ministry of

Education Special Programs Branch 2000), standards and

guidelines for the assessment and diagnosis of ASD were

only introduced in 2004, and these only applied to chil-

dren under the age of 6 years (British Columbia Ministry

of Education n.d.). Accordingly, we have no way of

knowing how many of these children were diagnosed

using standardized tools. However, the main purpose of

this analysis was not to estimate the prevalence of autism,

but rather, to determine whether diagnostic substitution

occurred over the period of the study, thus enabling us to

better interpret trends that were observed in this, and

perhaps other, administrative datasets. We also had no

information regarding the rate of coding errors in the data.

Thus, for the 4.2% of cases in which the pattern of code

assignment was not straightforward, we do not know

whether this was actually the pattern of code assignment,

or whether there was an error in recording the child’s

special education code in one or more years. Moreover,

because of this apparently non-straightforward pattern of

code assignment in some cases, caution is necessary when

interpreting the total changes over the study period. For

example, children whose records showed a pattern of

coding such as ‘‘autism code in Year X, other special

education code in Year Y, autism code in Year Z’’ would

have been included in the diagnostic substitution effect,

even though there was an autism code initially, and such

records would also have contributed to ‘‘reverse’’ diag-

nostic substitution. Similarly, if in one year a child had an
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autism code, followed by no special education code in the

following year and then an autism code in the subsequent

year, the record would be included under ‘‘identification

of previously undetected cases’’ when the code assign-

ment changed from no special education code to an

autism code, even though that child had had an autism

code in an earlier year. Thus, even with individual-level

data it is difficult to measure precisely the impact of

diagnostic substitution and identification of previously

undetected cases on changes in autism prevalence. Fur-

thermore, as the BC School Act allows parents to defer

enrollment of their child for a year, it is also possible that

some cases who were 6 years of age as of December 31

and who were not registered in school in the previous

year may have been misclassified under ‘‘cases entering

school system at the age of mandatory school enrollment’’

rather than ‘‘in-migration’’.

A number of researchers have highlighted the com-

plexity of interpreting changes in autism prevalence when

relying on administrative data, particularly educational

data (Volkmar et al. 2004; Newschaffer et al. 2005; Man-

dell and Palmer 2005; Laidler 2005). This is true for the

BC data, where a number of factors complicate the inter-

pretation of changes in the proportion of children assigned

the special education code for autism. These factors

include the apparently non-straightforward nature of code

assignment in a small percent of cases; uncertainty as to

whether children who were initially assigned an autism

code but were then assigned another special education code

actually have autism, were misdiagnosed, or were assigned

a different code because that category more closely mat-

ched their special education needs; and evidence of

diagnostic substitution and under-detection of cases. Our

analysis reveals, however, that while diagnostic substitu-

tion and identification of previously undetected cases each

accounted for about one-third of the increase in the

administrative prevalence of autism from 1996 to 2004

based on BC special education data, there was a substantial

percentage of the increase that could not be explained by

either of these factors. With the data that were available to

us, we cannot say whether this unexplained increase was an

artefact due to differential migration patterns or better

detection of autism in the later years of the study period, or

whether some portion may represent a true increase in the

occurrence of autism.
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