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Epidemiology: 

The Basic Science of Public Health

• The study of the frequency & distribution of 

diseases, disability or other health outcomes in 

populations

• A basis for determining 

– Prevalence, incidence and impacts

– Health disparities

– Service needs 

– Causes and risk factors

– Natural history

– Effectiveness & cost-effectiveness of treatments

– Public health policy



Centers of Disease Control and Prevention (CDC) 

Center on Birth Defects and Developmental Disabilities



Number of children with autism in Wisconsin: 

special education enrollment, 1992-2008



Concerns Over Increases

in Autism…



Population and Sample, 2008



Autism Prevalence in the U.S.



Prevalence of Autism Spectrum Disorder (ASD)

Among 8 Year-Old Children, U.S.
CDC’s ADDM Network, 2000 – 2014

Combining Data from All Sites

Surveillance 

Year

Birth Year Number of 

ADDM Sites

Prevalence per 

1,000 (range)

This is about 

1 in x 

children

2000 1992 6 6.7 (4.5-9.9) 1 in 150

2002 1994 14 6.6 (3.3-10.6) 1 in 150

2004 1996 8 8.0 (4.6-9.8) 1 in 125

2006 1998 11 9.0 (4.2-12.1) 1 in 110

2008 2000 14 11.3 (4.8-21.2) 1 in 88

2010 2002 11 14.7 (8.7-21.9) 1 in 68

2012 2004 12 14.6 (8.2-24.6) 1 in 68

2014 2006 11 16.8 (13.1-29.3) 1 in 59

http://www.cdc.gov/ncbddd/autism/data.html

http://www.cdc.gov/ncbddd/autism/data.html
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Autism is a national emergency

Autism is a treatable, dynamic multi-organ disease

process

Federal research focus on causation must shift from

genetics to environment, while accounting for the interplay

of genes and the environment, and its e! ect over time

Research agenda must be driven by leveraged public-
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Trends in the Prevalence (per 1,000) of ASD Among 

8 Year-Old Children by Sex, U.S. ADDM Network 

Surveillance Sites, 2000-2014
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Sources: CDC’s ADDM Network ASD prevalence reports, MMWR, published 2007-2018.

Boy:Girl 

Ratio 3.5

Boy:Girl 

Ratio 4.0



Sources: CDC’s ADDM Network ASD prevalence reports, MMWR, published 2007-2018.
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Possible explanations of the 

increase in autism prevalence

• Expansion of diagnostic criteria

• Gradual adoption of autism as a special 
education reporting category since 1992

• Increased awareness, training, services

• Improved screening & diagnostic tools

• Changes in diagnostic practices:
– Diagnostic substitution

– Diagnostic accretion

– Expansion of developmental screening (AAP 2006)

• Change in risk factors



https://www.cdc.gov/ncbddd/

autism/addm.html

~14,000 school age children

https://www.cdc.gov/ncbddd/autism/addm.html


Trends in the Prevalence (per 1,000) of ASD Among 8 

Year-Old Children by Race and Ethnicity, Wisconsin
ADDM Network Surveillance Site, 2002-2014 

Sources: CDC’s ADDM Network ASD prevalence reports, MMWR, published 2007-2018.
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• N = 181 cases, 36,989 

children (age 8 years) 

under surveillance in 

2002



Contrast between ASD and other developmental disabilities 

in the U.S: Low socioeconomic status (SES) is the 

predominant risk factor for child disabilities generally, but in 

the US its association with ASD is in the opposite direction.

ASD
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Maenner MJ, et al, Annals of 

Epidemiology, 2016; 26:222-26.

Durkin MS, Maenner MJ, Meaney FJ, Levy SE, DiGuiseppi C, et al. 

(2010) Socioeconomic Inequality in the Prevalence of Autism 

Spectrum Disorder: Evidence from a U.S. Cross-Sectional Study. 

PLoS ONE 5(7): e11551. doi:10.1371/journal.pone.0011551

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone

.0011551

Maternal Education

ID=intellectual disability

http://journals.plos.org/plosone/article?id=info:doi/10.1371/journal.pone.0011551


Based on ADDM data from 12 U.S. states, population of 557,689  8-year-old children in 2002, including 3,680 with ASD.  

SES = Socioeconomic Status

White Non-

Hispanic
Black Non-

Hispanic

Hispanic Asian

PLoS One 2010
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Implications of SES Gradient

• If the SES gradient is due only to 

ascertainment bias, this would imply that 

– there are significant SES disparities in access 

to diagnostic and other services for children 

with autism in communities across the United 

States; and

– current estimates of autism prevalence are 

inaccurate, with children of low and medium 

SES being under-identified and underserved 

relative to those with high SES.



SES and Clinician Bias:

In addition to biased ascertainment resulting 

from those with higher SES having greater 

access to diagnostic services, as suggested 

by Wing, it is possible that bias on the part of 

clinicians might contribute to ascertainment 

bias.  Cuccuro et al. found that clinicians 

were more likely to assign autism diagnoses 

to vignettes of high SES vs. low SES 

children, all else equal.

Cuccuro ML, et al Professional perceptions of children with developmental 

difficulties: the influence of race and socioeconomic status. J Autism Devel 

Disorders, 1996; 26(4):461-9.



Additional Potential Implications of an 

SES Gradient in ASD Prevalence

➢Physical or social environmental exposures for which 

children living in more advantaged environments might 

have heightened risks

➢ Immunological factors (such as those suggested by the 

“hygiene hypothesis”)

➢Other biological factors (for example, those associated 

with parental age)

➢Also possible that the SES association is a result of 

confounding by unknown factors associated with both 

high SES and susceptibility to autism



Persistence of the SES disparity in autism prevalence, 

2000-2010, despite more screening and awareness



Evidence from Sweden that the ASD-SES association in 

the US might be due to disparities in access to services



https://doi.org/10.1177/1362361319827510
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Introduction

Autism spectrum disorder (ASD) is a developmental disa-

bility of increasing public health concern due to its rising 

prevalence and lifelong impacts on individuals and fami-

lies (Baio et al., 2018; Zablotsky, Black, Maenner, Schieve, 

& Blumberg, 2015). It is characterized, in varying degrees, 

by difficulties in social interaction and communication and 

repetitive behaviors (American Psychiatric Association, 

2013). In most cases, the severity of associated functional 

limitations in ASD can be reduced through early identifi-

cation and behavioral therapies (Pickles et  al., 2016).

In 2000, in response to demands for valid estimates  

of the prevalence of ASD among US children, the Centers 

for Disease Control and Prevention (CDC) developed a net-

work of state-based programs to conduct multiple source, 

population-based surveillance of ASD and other develop-

mental disabilities. This network, the Autism  

and Developmental Disabilities Monitoring (ADDM) 

Network, is an ongoing, active surveillance system for 

monitoring ASD among children aged 8 years residing in 

multiple geographic areas throughout the United States 

(ADDM Network Surveillance Year 2002 Principal 

Investigators, 2007; Baio et al., 2018). The ADDM network 

has applied the same health and school record-review meth-

odology and surveillance case definition of ASD to report 

ASD prevalence estimates for children aged 8 years biannu-

ally between 2000 and 2014 (ADDM Network Surveillance 

Year 2002 Principal Investigators, 2007). In previous studies, 

the multiple source case ascertainment protocol of the 

ADDM network has been evaluated favorably for its 

Assessment of racial and ethnic  
bias in autism spectrum disorder 
prevalence estimates from a  
US surveillance system
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2012 and 2014 to determine whether children excluded from autism spectrum disorder prevalence estimates due 

to missing residency and other information differed from those included by race and ethnicity. We used multiple 

approaches to impute missing information to evaluate impacts on racial and ethnic disparities in autism spectrum 

disorder prevalence. Compared with confirmed autism spectrum disorder cases, those excluded due to missing 

residency were more than twice as likely to be Hispanic (19% vs 44%; p <  0.002), yet the number of cases excluded 

due to missing residency information was too small to account for prevalence differences. Confirmation of autism 
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Wisconsin ADDM: Confirmation of ASD More Likely for 

White Children than for Black and Hispanic Children 

Preliminary data, surveillance years 2012 and 2014

N



%

Wisconsin ADDM: Health Records Documenting 

ASD More Likely for White Children than for Black 

and Hispanic Children 

Preliminary data, surveillance years 2012 and 2014



%

Preliminary data, surveillance years 2012 and 2014

Wisconsin ADDM: Health Records Documenting ASD 

More Likely for Confirmed than Suspected ASD Cases



Costs of Autism

• >$2,000 for a 

diagnosis

• >$50,000/yr for 

therapeutic services

• Most expensive 

category of special 

education

• Lifetime cost of ASD 

in US: $3.2 million

http://www.latimes.com/news/local/autism/la-me-autism-day-three-html,0,3438178.htmlstory

(In millions US$, Source: California 

Dept of Developmental Services)

http://www.latimes.com/news/local/autism/la-me-autism-day-three-html,0,3438178.htmlstory


Learn the Signs. Act Early.

Milestone and Disability Specific    

Fact Sheets

http://www.actearly.wisc.edu/

Milestone Tracker App

http://www.actearly.wisc.edu/


https://www.cdc.gov/ncbddd/autism/data/index.html

https://www.cdc.gov/ncbddd/autism/data/index.html
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Differences in Health Factors within States by Place and Racial/Ethnic Groups   
 
How  Do  Counties Rank for Health  Factors? 
Health factors in the County Health Rankings represent the focus areas that drive how long and how well we live, 

including health behaviors (tobacco use, diet & exercise, alcohol & drug use, sexual activity), clinical care (access to care, 

quality of care), social and economic factors (education, employment, income, family & social support, community 

safety), and the physical environment (air & water quality, housing & transit). 

 

 

 
 

 

The blue map above shows the distribution of Wisconsin’s health  factors based on weighted scores for health behaviors, 

clinical care, social and economic factors, and the physical environment. Detailed information on the underlying 

measures is available at countyhealthrankings.org. The map is divided into four quartiles with less color intensity 

indicating better performance in the respective summary rankings. Specific county ranks can be found in the table on 

page 10. 

 

W hat are  the  Factors That Drive  Health  and  Health  Equity  and  How  Does Housing Play a Role?  

Health is influenced by a range of factors. Social and economic factors, like connected and supportive communities, good 

schools, stable jobs, and safe neighborhoods, are foundational to achieving long and healthy lives. These social and 

economic factors also interact with other important drivers of health and health equity. For example, housing that is 

unaffordable or unstable can either result from poverty or exacerbate it. When our homes are near high performing 

schools and good jobs, it’s easier to get a quality education and earn a living wage. When people live near grocery stores 

where fresh food is available or close to green spaces and parks, eating healthy and being active is easier. When things 

like lead, mold, smoke, and other toxins are inside our homes, they can make us sick. And when so much of a paycheck 

goes toward the rent or mortgage, it makes it hard to afford to go to the doctor, cover the utility bills, or maintain 

reliable transportation to work or school. 

 

   

County Health Rankings 2019 
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Health  Outcomes in W isconsin  

 

 
 

AI/AN ‐American Indian/Alaskan Native/Native American 

Asian/PI ‐ Asian/Pacific Islander  

 

 

The graphic to the left compares measures of length and quality 

of life by place (Health Outcomes ranks) and by race/ethnicity. 

To learn more about this composite measure, see the technical 

notes on page 14. 

 

Taken as a whole, measures of length and quality of life in 

Wisconsin indicate: 

•  American Indians/Alaskan Natives are most similar in 

health to those living in the least healthy quartile of 

counties. 

•  Asians/Pacific Islanders are most similar in health to 

those living in the healthiest quartile of counties. 

•  Blacks are most similar in health to those living in the 

least healthy quartile of counties. 

•  Hispanics are most similar in health to those living in the 

middle 50% of counties. 

•  Whites are most similar in health to those living in the 

middle 50% of counties. 

 

(Quartiles refer to the map on page 4.) 

 

Across the US, values for measures of length and quality of life for Native American, Black, and Hispanic residents are 

regularly worse than for Whites and Asians. For example, even in the healthiest counties in the US, Black and American 

Indian premature death rates are about 1.4 times higher than White rates. Not only are these differences unjust and 

avoidable, they will also negatively impact our changing nation’s future prosperity.  

 

          
   

http://www.countyhealthrankings.org/explore-health-rankings
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Conclusions

• >1% of U.S. children have an autism 

spectrum disorder

• Service delivery system not prepared to 

meet the needs

• Disparities in access to diagnoses and 

services persist

• Need for ongoing monitoring and 

understanding of: 
– Epidemiology of autism spectrum disorder

– Uses and limitations of screening, early detection

– Strategies for enhancing access to care, health equity

– Disability across the life-course, transition to adulthood


