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Abstract With the increasing number of Utah children
identified with autism spectrum disorders (ASDs), infor-
mation on the prevalence and characteristics of these
children could help Maternal Child Health (MCH) pro-
grams develop population building activities focused on
prevention, screening, and education. The purpose of this
study is to describe Utah’s autism registry developed in
collaboration with state MCH programs and assess the
impact of different record-based surveillance methods on
state ASD prevalence rates. The study was conducted using
212 ASD cases identified from a population of 26,217 eight
year olds living in one of the three most populous counties
in Utah (Davis, Salt Lake, and Utah) in 2002. ASD prev-
alence was determined using two records based approaches
(administrative diagnoses versus abstraction and clinician
review) by source of record ascertainment (education,
health, and combined). ASD prevalence ranged from 7.5
per 1000 (95% CI 6.4-8.5) to 3.2 per 1000 (95% CI
2.5-3.9) varying significantly (P < .05) based on method
and record source. The ratio of male-to-female ranged from
4.7:1 to 6.4:1. No significant differences were found
between the two case ascertainment methods on 18 of the
23 case characteristics including median household
income, parental education, and mean age of diagnosis.
Broad support is needed from both education and health
sources as well as collaboration with MCH programs to
address the growing health concerns, monitoring, and
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treatment needs of children and their families impacted by
autism spectrum disorders.
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Introduction

Consistent with national trends, the prevalence of autism
spectrum disorders (ASD) in Utah is increasing at an alarming
rate [1-4]. While there are many reasons cited for the rapid
growth of diagnosis [5, 6], none has demonstrated a clear
cause and effect relationship [7] and many unanswered
questions still remain. The increasing number of individuals
identified with ASD necessitates ongoing epidemiological
surveillance to establish the magnitude of the ASD prevalence
and inform the state’s general fiscal and public policy needs.

A February 2007 report by the Centers for Disease
Control and Prevention (CDC) indicates that for the
reporting year 2002, ASD prevalence among 8 year old
Utah males was the second highest of 14 sites studied (12.7
per 1000) and Utah ranked third highest for overall prev-
alence (7.5 per 1000 eight year old children or 1 in 133
births) [1]. While the national ratio of males to females is
4:1, the Utah ratio is 6.8:1. Recent special education data in
Utah indicates that school enrollment of children ages
3-21 years with ASD has increased 900% over the last ten
years [8]. Clearly ASD is a child health, education, and
family concern of major consequence.

Although there are numerous potential explanations for
the rise in ASD prevalence rates, it is important to consider
the factors behind each explanation when designing an
ASD surveillance infrastructure. Effective surveillance
provides state administrators with the data evidence
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necessary to ensure that the comprehensive physical, psy-
chological, and social needs of the targeted population are
met. As the number of individuals diagnosed with ASD
rises, so are the demands on state health departments to
provide information and support. Families frequently
express disappointment in their efforts to access this sup-
port and to arrange seamless care coordination for affected
family members [9]. Increasingly Medicaid and other
insurance carriers are receiving requests for coverage of a
variety of diagnostic services and treatment approaches
[10]. In the absence of state specific data, the true number
of individuals with ASDs within Utah would be unknown,
leading to gaps in services, programs, and funding.

Key to the development of a Utah ASD surveillance
program has been collaboration among the state Maternal
and Child Health Bureau (MCHB), Children with Special
Health Care Needs Bureau, the University of Utah
Department of Psychiatry, the Utah Department of Health’s
Center for Health Data, and a new state funded program,
the Utah Registry of Autism and Developmental Disabili-
ties (URADD) [11]. URADD’s mission as defined by the
legislature is to determine the prevalence of ASDs and
other developmental disabilities among Utah children and
describe the characteristics of these children.

The Federal Title V Maternal and Child Health (MCH)
Block Grant statute authorizes all MCHBs to improve the
health of all mothers and children in the United States (US)
[12]. With federal funding, each state strives to provide and
assure access to quality maternal and child health services.
To allocate funding appropriately across different popula-
tion groups and needs, the federal MCHB developed a
framework for Title V agencies known as “MCH Pyramid”
[12]. This framework is consistent with the essential public
health services and is organized under four service delivery
systems (Infrastructure Building Services, Population
Based Services, Enabling Services, and Direct Health Care
Services). Federal Title V performance measures (e.g.
medical home, community-based care coordination, family
partnering, and transition) are also tied to this framework.

Within the framework of the MCH Pyramid, infrastruc-
ture building services such as a surveillance system are to be
the foundation upon which population based services may
be built. Information on the prevalence of ASD and the
characteristics of the children with the disorder could help
MCH programs undertake the development of population
building activities focused on prevention, screening, and
education. Such a surveillance mechanism would enable
public health leaders to access descriptive information on
children with ASDs, to follow trends in ASD prevalence
over time, to inform service delivery and intervention
strategies, and to facilitate ASD research.

Surveillance methodologies vary among states and
range from simple-source to complex multi-source data

collection. Most record-based ASD studies in the United
States have utilized state-developed centralized disability
tracking systems [13, 14], administrative data from the
United States Department of Education (USDE) [6, 15], or
screening followed by comprehensive reviews of education
and health records followed by chart abstraction and cli-
nician review for case identification. The most well-known
record abstraction and clinician review model was devel-
oped by the Metropolitan Atlanta Developmental Disabil-
ities Surveillance Program (MADDSP) and is currently
used for federally funded surveillance studies by the Cen-
ters for Disease Control and Prevention [16-18]. Preva-
lence rates have been found to be significantly lower in
studies relying solely on health records compared to those
using both health and education records [1]. Similarly,
researchers have expressed concerns about the reliability
and completeness of ASD prevalence findings using edu-
cation source only data from the United States Department
of Education [19].

Eights states (Colorado, Delaware, Illinois, New Hamp-
shire, New Jersey, Utah, Washington and West Virginia)
rely on public health reporting requirements for ASDs to
conduct surveillance but many lack state funding for
implementation. Utah’s authority to conduct surveillance
relies on the consequences of the Utah’s health code [20]
which mandates the reporting of ASD cases and related
disabilities upon request to the Utah Department of Health
(UDOH) by qualified professionals. Included in the health
code is a provision that persons or entities reporting infor-
mation covered by the rule would not be held liable for
reporting the information to UDOH. All qualified health
providers can be asked to report children to the registry who
have an ASD or related health condition.

The following study assesses the impact of different
record-based surveillance methods on ASD prevalence
rates using an in-depth analysis of our 2002 study year
data. It compares the ASD prevalence rates by surveillance
method (administrative versus abstraction followed by
clinician review) by record source (education, health, and
combined). A secondary analysis investigates potential
differences in case characteristics using the two surveil-
lance methods.

Methods

Study Design

This study was conducted using 212 ASD cases identified
from a population of 26,217 eight year olds living in one of
the three most populous counties in Utah (Davis, Salt Lake,

and Utah) in 2002. Cases were identified from adminis-
trative and child records reviewed from all major public
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and private providers in the targeted ascertainment area.
Source administrative records were screened using
approximately 200 International Classification of Diseases,
Ninth Revision (ICD-9) billing codes [21] for autism and
related developmental disabilities and all administrative
special education disability categories used by the USDE
[22]. Trained abstractors reviewed source records of the
children identified through the screening process. The
MADDSP methodological approach was followed for
record abstraction and has been described in detail else-
where [16-18]. Consistent with this approach, abstracted
information was collected from all source records
and included descriptions of the child’s development and
behavior, diagnostic or classification conclusions, and
source of information. Clinician reviewers scored abstrac-
ted information to determine whether the ASD case defi-
nition was met when using all records, health records only,
and education records only. ASD cases were linked to vital
record birth and death certificates to verify demographic
and missing information on ASD cases and to identify
deceased children. Data linkage between ASD cases and
vital records were conducted utilizing a hybrid merging
method of deterministic and probabilistic methodologies.

Surveillance Method and Case Definition

ASD cases were assigned to one or more of the following
six groups by ascertainment surveillance method and record
source: (1) an education administrative classification of
autism (a special education disability classification of aut-
ism as defined by the Individuals with Disabilities Act), (2)
health administrative diagnosis of ASD (a previously doc-
umented ICD-9 ASD diagnosis by a qualified provider), (3)
an education and/or health administrative classification/
diagnosis of autism and/or ASD, (4) abstraction and clini-
cian review of education source records to determine case
status (5) abstraction and clinician review of health source
records to determine case status (6) abstraction and clinician
record review of education and/or health records to deter-
mine case status.

Variables

The primary outcome variable of interest was ASD
prevalence rates by ascertainment surveillance method
(administrative versus abstraction and clinician review)
and source of ascertainment (education, health, combined).
Three race/ethnicity categories were used: White, non-
Hispanic; Hispanic; and other non-Hispanic. Because of
the small sample size associated with some groups (i.e.
Black; American Indian or Alaska Native; Native Hawai-
ian or Pacific Islander), these groups were collapsed into
the other race non-Hispanic category. Race/ethnicity and
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gender of each case was determined from information
contained in source records and if missing, obtained from
available birth certificates.

Developmental and cognitive variables obtained from a
compilation of information across all source records were
compiled for each case. Variables included the presence of
previous clinical diagnosis of ASD or educational classi-
fication of ASD, ASD with mental retardation (IQ < 70),
history of regression and/or plateau, and age and type of
developmental delays.

Since socioeconomic information was not available
from health or education records, socioeconomic variables
were obtained from US Census 2000 data by linking the
census tract and block group of each child’s 2002 residence
with the corresponding demographic information for that
census tract and block group. Variables obtained included:
median household income in 1999, the proportion of pop-
ulation age 254 with at least a bachelor’s degree, and the
proportion of the population living in the same county from
1995 to 2000.

Analyses

Period prevalence estimates were calculated using the
denominator of the number of children aged 8 years
residing in the three county surveillance area according the
Governor’s Office of Planning and Budget, Utah Popula-
tion Estimates Committee [23]. Percentages or means and
standard deviations were calculated as appropriate for all
case characteristic variables of interest as a function of
each of group definition. A r-test was used to examine
statistical differences in the distribution of each categorical
variable between cases identified through administrative
diagnosis/classifications obtained from education and/or
health sources (Group 3) and those identified from
abstraction and clinician review at education and/or health
sources (Group 6).

Results

As shown in Table 1, the overall ASD prevalence rate
significantly differed when groups 1-5 were each com-
pared to group 6 (P < .05). The rate varied from 3.2 per
1000 (95% CI 2.5-3.9) when using a special education
autism classification alone to identify cases (Group 1) to
7.5 per 1000 (95% CI 6.4-8.5) when using abstraction and
clinician review to identify cases from education and/or
health sources (Group 6). Abstraction and clinician review
of education source records only (Group 4) and health
source records only (Group 5) yielded prevalence rates of
3.9 (95% CI 3.2-4.7) and 6.1 per 1000 (95% CI 5.1-7.0)
respectively. The ASD prevalence rate of group 5 (6.1 per



Matern Child Health J (2010) 14:392-400

395

Table 1 Estimated prevalence of autism spectrum disorders per 1000 children aged 8 years by surveillance method, source, and race/ethnicity

Total no. of Overall ASD
ASD cases prevalence

Method of ASD case
identification by source

White Non-Hispanic  Hispanic Other Non-Hispanic

Rate  (95% CI)

No. Rate (95% CI) No. Rate (95% CI) No. Rate (95% CI)

Administrative diagnosis alone

Group 1 (autism educational 84 3.2%%  (2.5-3.9)
classification only)

Group 2 (ICD-9 ASD diagnosis only) 139 5.3%%  (4.4-6.2)

Group 3 (combining education 158 6.0%* (5.1-7.0)
and health data)

Abstraction and expert clinician review

Group 4 (education records only) 103 3.9%%  (3.2-4.7)

Group 5 (health records only) 159 6.1% (5.1-7.0)

Group 6 (combining education 196 7.5 (6.4- 8.5)

and health records)

75 3.5% (2743) 6 1.7* (0.3-3.1) 3 23* (0.0-5.0)

122 5.7%% (4.7-6.7) 13 3.7
137 6.4* (5.3-7.5) 14 4.0

(17-5.7) 4 3.1% (.06-6.2)
(19-6.1) 7 54 (1.4-9.5)

91 43*% (3.4-51) 8 23
136 6.4* (5.3-74) 14 40
170 7.9  (6.8-9.1) 15 43

(07-3.9) 4 3.1% (.06-6.2)
(19-6.1) 9 7.0 (24-115)
(2.1-64) 11 8.6 (3.5-13.6)

Groups 1-5 are compared to group 6
** P <.001, * P<.05

Table 2 Estimated prevalence of autism spectrum disorders per 1000 children aged 8 years by surveillance method, source, and gender

Method of ASD surveillance approach by source

Male prevalence

Female prevalence Male-to

of ascertainment

female ratio

Rate (95% CI) Rate (95% CI)
Administrative diagnosis alone
Group 1 (autism educational classification only) 5.3%:* (4.1-6.6) 1.0%* (0.4-1.5) 5.9:1
Group 2 (ICD-9 ASD diagnosis only) 8.6%* (7.0-10.1) 1.8 (1.1-2.6) 4.8:1
Group 3 (Combining education and health data) 9.8% (8.1-11.4) 2.1 (1.3-2.8) 4.7:1
Screening, abstraction, plus expert clinician review
Group 4 (education records only) 6.5%* (5.2-7.9) 1.3 (0.6-1.9) 5.0:1
Group 5 (health records only) 10.2* (8.5-11.9) 1.7 (1.0-2.4) 6.0:1
Group 6 (combining education and health records) 12.7 (10.8-14.5) 2.0 (1.2-2.7) 6.4:1
Groups 1-5 are compared to group 6
** P <.001, * P < .05
1000) resulted in a prevalence rate comparable to the  Discussion

Group 3 administrative prevalence (6.0 per 1000).

Regardless of the surveillance approach and source of
record ascertainment, the ASD prevalence within each
group was lower in Hispanics compared with the White-
Non-Hispanic group. The rate of ASD in the Hispanic
population was significantly different between group 1 and
group 6 (P < .05). Groups 1, 2, and 4 were significantly
different than group 6 in the rate of ASD in the category
“other-non-Hispanics”. As shown in Table 2, the male to
female ratio ranged from 4.7:1 (Group 3) to 6.4:1 (Group 6).

Significant differences were found between Group 3 and
Group 6 on five of the 23 variables examined (Table 3).
Differences were found between the two groups on the
proportion of cases with a previous special education clas-
sification (P = .000), a previous ASD diagnosis (P = .000),
autism versus ASD (P = .000), a general delay at 12 months
(P = .000) and a social delay at 12 months (P = .000).

Our state’s ASD prevalence significantly varied by the
surveillance method and type of source records utilized.
Prevalence was significantly higher using the record
abstraction and clinician review method from health and/or
education sources to identify cases. Differences were not
surprising as this approach allowed case status determina-
tion without a prior established ASD diagnosis in the
source record. Utah’s ASD prevalence rate derived from
abstraction and clinician review of health source records
only (Group 5) was higher than many other US commu-
nities using the same methodological approach [1]. The
exclusion of education records reduced our ASD admin-
istrative prevalence rate by 12% and the abstraction and
clinician review prevalence rate by 19%. Use of education
records only for surveillance reduced our ASD prevalence
by 47% using either method.
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Table 3 ASD case characteristics by surveillance method

Method Group 3 Group 6 P-value*
Case characteristics

Administrative diagnosis and/or classification =~ Abstraction and clinician review

n Mean S.D. n Mean S.D.

Child’s age at earliest autism evaluation 156 45.0 20.0 196 46.9 20.6 0.38
abstracted (months)

Child’s age at earliest known ASD 128 51.1 18.8 145 54.1 20.5 0.21
diagnosis (months)

Child’s age at earliest evaluation confirming 123 52.1 18.2 136 55.1 19.8 0.20
an ASD diagnosis (months)

Median household income in 1999 148 51,459 15,582 185 51,762 15,611 0.86

The Proportion of population living in the 132 52.1 27.5 185 53.1 27.0 0.74
same county from 1995 to 2000

The proportion of population age 25+ 132 51.5 26.7 185 49.0 274 0.42
with at least a bachelor’s degree

Earliest age regression noted on any 48 21.2 11.4 59 225 12.2 0.57
evaluation (months)

Earliest age plateau noted on any 19 20.6 9.1 25 21.9 12.4 0.70
evaluation (months)

Group 3 Group 6 P-value*
n %o n %o

Sex

Female 26 7.6 25 12.8 0.12

Male 132 83.5 171 87.2

Previous diagnosis or special education class of ASD

No 0 0.0 53 27.1 0.00

Yes 154 100 143 72.9

Comorbid intellectual disability

No 93 58.9 123 67.6 0.34

Yes 32 20.3 34 17.4

Previous ASD in records

ASD diagnosis or eligibility on record 154 97.5 161 82.1 0.00

Suspicion of ASD noted 2 1.3 21 10.7

No mention of ASD on record 0 0.0 14 7.1

Autism versus ASD

ASD-NOS 10 6.3 33 16.8 0.00

AUTISM 19 12.0 48 24.5

STREAMLINED ASD 112 70.9 115 58.7

General delay noted before age 3

No 14 8.9 22 11.2 0.22

Yes 141 89.2 174 88.8

Age general delay noted

<12 months 71 44.9 75 38.3 0.00

<24 months 55 34.8 68 34.7

<36 months 16 10.1 31 15.8

Social delay noted before age 3

No 68 43.0 95 48.5 0.00

Yes 88 55.7 101 51.5
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Table 3 continued
Group 3 Group 6 P-value*
n %o n %
Age social delay noted
<12 months 30 19.0 31 15.8 0.23
<24 months 24 15.2 28 14.3
<36 months 34 21.5 41 20.9
Language delay noted before age 3
No 29 18.4 45 23.0 0.09
Yes 127 80.4 151 77.0
Age language delay noted
<12 months 13 8.2 15 7.7 0.26
<24 months 86 544 99 50.5
<36 months 28 17.7 37 18.9
Play delay noted before age 3
No 117 74.1 153 78.1 0.17
Yes 39 24.7 43 21.9
Age play delay noted
<12 months 5 32 5 2.6 0.42
<24 months 10 6.3 12 6.1
<36 months 24 15.2 26 133
Regression noted
No 105 66.5 134 68.4 0.36
Yes 51 323 62 31.6
Plateau noted
No 137 86.7 171 87.3 0.43
Yes 19 12.0 25 12.7

* Group 3 compared to group 6

Consistent differences in prevalence between the White-
Non-Hispanic and Hispanic group were apparent regardless
of the surveillance approach. Rather than a true difference
in prevalence, this may reflect barriers to accessing care
and services as an underserved population. Across groups,
the ratio of males to females ranged from 4.7 to 1 to 6.4 to
1 and is consistent with reports from other studies [1, 3].

The abstraction and clinician review process allowed the
collection of developmental case characteristics and cog-
nitive profiles not afforded through queries of administra-
tive data in isolation. Since study group assignments were
based on the receipt of a previous administration diagnoses
or special education disability classification of autism, it
was expected that significant differences would exist
between Group 3 and 6 on diagnostic indicators (previous
special education diagnosis, previous ASD diagnosis, and
autism versus ASD diagnosis). The proportion of cases
with a general delay prior to 12 months was significantly
higher in cases with administrative diagnoses whereas the
proportion of cases with a social delay was significantly
lower. No significant differences were found between these

two groups on the remaining variables including indicators
of parental income, education, and county residential
changes.

Record abstraction and clinician review were costly and
time consuming but added 20% more ASD cases and
important phenotypic case profiles not captured from
administrative data in isolation. Since none of the cases
were directly contacted or assessed it is still unknown how
many of the cases were “true” ASD cases using either
methodological approach. This is a significant limitation of
this and other studies that rely either on record review or
administrative data to population-based prevalence esti-
mates of ASD. However, administrative health diagnoses
and/or educational classifications requires at least one
qualified provider to have determined ASD case status
through a direct assessment process. In Utah, the ASD
administrative prevalence using education and health
records (6.0 per 1000) was comparable to the prevalence
derived from the abstraction and review of health records
(6.1 per 1000) without the added time and costs of record
abstraction. Administrative diagnoses and/or educational
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classifications may also be used to track the prevalence of
other childhood disabilities [24].

Efforts to improve public ASD awareness and imple-
ment early screening, and diagnosis may further reduce the
gap between our state’s administrative ASD prevalence
and rates obtained from record abstraction and clinician
review. It should be noted, however, that there may be
regional differences in the proportion of individuals
receiving education only and health only ASD related
services and regional variations in the quality of records.
Thus inferences from our ASD prevalence rates to other
communities should be approached with caution.

Regardless of what surveillance approach was utilized,
Utah’s ASD health reporting rule expedited obtaining the
necessary approval to access health information from data
sources. Reporting of identifiable information to the health
department such as the person’s name and birth date
associated with a health condition is necessary when con-
ducting population-based ASD surveillance. Access to this
information prevents duplicated cases across reporting
sources and provides the potential to conduct linkages
within department health data systems such as vital
records, MCHB programs, and Children with Special
Health Care Needs programs. Individually identifiable
information is held strictly confidential by the UDOH in a
manner consistent with regulatory statues and laws gov-
erning the collection and release of such data. In addition,
the registry was required to meet all data source’s Institu-
tional Review Board requirements.

Fig. 1 URADD ASD data

Future Directions

ASD administrative surveillance infrastructure provides a
useful mechanism for integration with other Utah monitoring
programs, information synergy systems, and treatment pro-
grams as shown in Fig. 1, [25-28]. Data linkages with health
and MCHB data systems will facilitate our states future
efforts in gathering important phenotypic case information,
identifying ASD risk factors, and conducting comparative
studies with matched birth cohorts [29]. Establishing and
maintaining a comprehensive integrated surveillance system
is crucial not only to track cases over time but also to assist in
program assessment and to improve service delivery. Chil-
dren and youth with special health care needs is a major
component of Title V programs. These programs focused on
bringing quality specialty medical care to children with
specific diagnoses. An important objective of the federal
MCHB is “to support the development and implementation
of comprehensive, culturally competent, coordinated sys-
tems of care for children who have or are at risk for chronic
physical, developmental, behavioral or emotional conditions
and who also require health and related services of a type or
amount beyond that required by children generally” [30].
Increased specialization of medical care has created a chal-
lenging need for care coordination and management. An
important role of Title V programs is to enhance infra-
structure such as surveillance, develop population-based
services that meet the needs of the MCH population, and
coordinate care in partnership with providers and families.

URADD Data Integration

integration linkage model
with other Utah Department

. Monitoring Programs
of Health databases

URADD

Utah Registry of Autism &
Developmental Disabilities N

TBI

Traumatic Brain Injury i
Registry 1

UBDN /

Utah Birth Defects
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Utah Asthma
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Utah Cancer
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in development

links to be developed
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Summary

As the number of individuals identified with ASD is rising
nationwide, conducting ASD surveillance is an important
process for maintaining and disseminating information on
the health status and needs of this population. It is gener-
ally expected that any surveillance system will be evalu-
ated and modified periodically in order to ensure that it
yields accurate prevalence data. This places ASD surveil-
lance programs solidly within the scope of MCH goals and
objectives. The development of new state laws and statues
allowing the reporting of ASDs and other developmental
disabilities is a powerful mechanism for state surveillance
systems. Broad support is needed from both education and
health sources as well as collaboration with MCH programs
to address the growing health concerns and treatment needs
of children, youth, and families impacted by autism spec-
trum disorders.

Acknowledgements This research was partially funded by the
Centers for Disease Control and Prevention under Cooperative
Agreement CCU822365 to establish Population-Based Surveillance
of Autism Spectrum Disorders. Thanks are extended to Jeff Duncan,
Lynne MacCleod, Judith Miller, Barry Nangle, Chuck Norlin, Lyle
Odenhayl, Carmen Pingree, and David Sundwall, Wu Xu.

References

1. Autism and Developmental Disabilities Monitoring Network
Surveillance Year 2002 Principal Investigators. (2007). Preva-
lence of autism spectrum disorders—autism and developmental
disabilities monitoring network, 14 Sites, United States, 2002.
MMWR, 56(SS-1), 12-28.

2. Ritvo, E. T., Freeman, B. J., Pingree, C., et al. (1989). The UCLA-
University of Utah epidemiologic survey of autism prevalence.
The American Journal of Psychiatry, 146(2), 194-199.

3. Fombonne, E. (2006). Past and future perspectives in autism
epidemiology. In S. O. Molden & J. L. R. Rubenstein (Eds.),
Understanding autism (pp. 25-48). Baca Raton, FL: Taylor and
Francis Group.

4. Blaxhill, M. F. (2004). What’s going on? The question of time
trends in autism. Public Health Reports, 119(6), 536-551. doi:
10.1016/j.phr.2004.09.003.

5. Wazana, A., Bresnahan, M., & Kline, J. (2007). The autism
epidemic: Fact or artifact? Journal of the American Academy of
Child and Adolescent Psychiatry, 46(6), 721-730. doi:10.1097/
chi.0b013e31804a73b.

6. Shattuck, P. T. (2006). The contribution of diagnostic substitution
to the growing administrative prevalence of autism in US special
education. Pediatrics, 117, 1028-1037. doi:10.1542/peds.2005-
1516.

7. Newschaffer, C. J., Croen, L. A., Daniels, J., Giarelli, E., Grether,
J. K., et al. (2007). The epidemiology of autism spectrum dis-
orders. Annual Review of Public Health, 28, 235-258. doi:
10.1146/annurev.publhealth.28.021406.144007.

8. Pinborough-Zimmerman, J., & McMahon, W. (2008). Autism:
An urgent public health and education concern. The Utah Special
Educator, Monograph Edition, 28(3)8-9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

. Kogan, M. D., Strickland, B. B., Blumberg, S. J., Singh, G. K.,

Perrin, J. M., & van Dyck, P. C. (2008). A national profile of the
health care experiences and family impact of autism spectrum
disorder among children in the United States, 2005-2006. Pedi-
atrics, 112(6), e1149-e1158. doi:10.1542/peds.2008-1057.
Mandell, D. S., Cao, J., Ittenbach, R., & Pinto-Martin, J. (2006).
Medicaid expenditures for children with autistic spectrum dis-
orders: 1994 to 1999. Journal of Autism and Developmental
Disorders, 36(4), 475-485. doi:10.1007/s10803-006-0088-z.
Utah Registry of Autism and Developmental Disabilities.
http://health.utah.gov/autism. Accessed on April 6, 2009.

U.S. Department of Health and Human Services. (2007).
Maternal and child health services title V block grant program:
Guidance and forms for the title V application/annual report
fourth edition. Rockville, MD: Maternal and Child Health
Bureau, pp. 5-31.

Croen, L. A., Grether, J. K., Hoogstrate, J., & Selvin, S. (2002).
The changing prevalence of autism in California. Journal of
Autism and Developmental Disorders, 32, 207-215. doi:10.1023/
A:1015453830880.

Mind Institute 2002 M.LN.D. The epidemiology of autism in
California. Report to the legislature on the principal findings from
the epidemiology of autism in California: A comprehensive pilot
study. http://www.mindfully.org/Health/2002/Autism-In-California-
MIND170ct02.htm. Accessed on January 08, 2009.

Newscaffer, C. J., Falb, M. D., & Gurney, J. G. (2005). National
autism prevalence trends from the United States special education
data. Pediatrics, 115(3), €277-e282. doi:10.1542/peds.2004-1958.
Rice, C., Baio, J., Van Naarden Braun, K., Doernberg, N.,
Meaney, F. J., Kirby, R. S., et al. (2007). Determining the
prevalence of the autism spectrum disorders (ASDs) in the United
States: Methodology used by the CDC-funded ADDM. Paediat-
ric and Perinatal Epidemiology, 21(2), 179-190. doi:10.1111/j.
1365-3016.2007.00801 .x.

Van Naarden Braun, K., Pettygrove, S., Daniels, J., et al. (2007).
Evaluation of a methodology for a collaborative multiple source
surveillance network for autism spectrum disorders—autism and
developmental disabilities monitoring network, 14 sites, United
States, 2002. MMWR, 29-40.

Yeargin-Allsop, M., Rice, C., Karapurkar, T., Doernberg, N.,
Boyle, C., & Murphy, C. (2003). Prevalence of autism in a US
metropolitan area. Journal of the American Medical Association,
289(1), 49-55. doi:10.1001/jama.289.1.49.

Laidler, J. R. (2005). US department of education data on “aut-
ism” are not reliable for tracking autism prevalence. Pediatrics,
16, e120-e124. doi:10.1542/peds.2004-2341.

Utah Code—Title 26—Utah Health Code. http://www.le.state.ut.
us/ ~ code/TITLE26/TITLE26.htm. Accessed on March 6, 2008.
International Classification of Diseases. (1988). Clinical modifi-
cation (9th Rev.). Washington, DC: Public Health Service, US
Dept of Health and Human Services.

United States Department of Education. http://idea.ed.gov/expl
ore/view/p/,root,regs,300,A,300%252E8,c. Accessed on April 6,
2009.

Governor’s Office of Planning and Budget, Utah Population
Estimates Committee. http://www.governor.utah.gov/dea/UPEC.
html. Accessed on April 6, 2009.

Pinborough-Zimmerman, J., Satterfield, R., Miller, J., Bilder, D.,
Hossain, S., & McMahon, W. (2007). Communication disorders:
Prevalence and comorbid intellectual disability, autism and
emotional/behavioral disorders. American Journal of Speech-
Language Pathology, 16(4), 359-367. doi:10.1044/1058-0360
(2007/039).

Utah Birth Defect Network. http://hlunix.hl.state.ut.us/birthdefect
. Accessed on October 7, 2008.

@ Springer


http://dx.doi.org/10.1016/j.phr.2004.09.003
http://dx.doi.org/10.1097/chi.0b013e31804a7f3b
http://dx.doi.org/10.1097/chi.0b013e31804a7f3b
http://dx.doi.org/10.1542/peds.2005-1516
http://dx.doi.org/10.1542/peds.2005-1516
http://dx.doi.org/10.1146/annurev.publhealth.28.021406.144007
http://dx.doi.org/10.1542/peds.2008-1057
http://dx.doi.org/10.1007/s10803-006-0088-z
http://health.utah.gov/autism
http://dx.doi.org/10.1023/A:1015453830880
http://dx.doi.org/10.1023/A:1015453830880
http://www.mindfully.org/Health/2002/Autism-In-California-MIND17oct02.htm
http://www.mindfully.org/Health/2002/Autism-In-California-MIND17oct02.htm
http://dx.doi.org/10.1542/peds.2004-1958
http://dx.doi.org/10.1111/j.1365-3016.2007.00801.x
http://dx.doi.org/10.1111/j.1365-3016.2007.00801.x
http://dx.doi.org/10.1001/jama.289.1.49
http://dx.doi.org/10.1542/peds.2004-2341
http://www.le.state.ut.us/~code/TITLE26/TITLE26.htm
http://www.le.state.ut.us/~code/TITLE26/TITLE26.htm
http://idea.ed.gov/explore/view/p/,root,regs,300,A,300%252E8,c
http://idea.ed.gov/explore/view/p/,root,regs,300,A,300%252E8,c
http://www.governor.utah.gov/dea/UPEC.html
http://www.governor.utah.gov/dea/UPEC.html
http://dx.doi.org/10.1044/1058-0360(2007/039)
http://dx.doi.org/10.1044/1058-0360(2007/039)
http://hlunix.hl.state.ut.us/birthdefect

400

Matern Child Health J (2010) 14:392-400

26. Utah Department of Health’s Baby Watch Early Intervention
Program. http://www.utahbabywatch.org. Accessed on October 7,
2008.

27. Utah Department of Health’s Child Health Advanced Records
Management Program. http://charm.health.utah.gov. Accessed on
October 7, 2008.

28. Utah Department of Health’s Center for Health Data IBIS-PH.
http://ibis.health.utah.gov. Accessed on October 7, 2008.

@ Springer

29.

30.

Bilder, D., Pinborough-Zimmerman, J., Miller, J., & McMahon,
W. (2009). Prenatal, perinatal and neonatal factors associated
with autism spectrum disorders. Pediatrics, in press.

U.S. Department of Health and Human Services, Maternal and
Child Health Bureau. Maternal child health bureau programs:
Children with special health care needs MCHB objective.
http://mchb.hrsa.gov/programs/default.htm. Accessed on April 6,
2009.


http://www.utahbabywatch.org
http://charm.health.utah.gov
http://ibis.health.utah.gov
http://mchb.hrsa.gov/programs/default.htm

	The Impact of Surveillance Method and Record Source on Autism Prevalence: Collaboration with Utah Maternal and Child Health Programs
	Abstract
	Introduction
	Methods
	Study Design
	Surveillance Method and Case Definition
	Variables
	Analyses

	Results
	Discussion
	Future Directions
	Summary

	Acknowledgements
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


