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Chapter 7: Infrastructure and Prevalence
How Do We Expand and Enhance Research Infrastructure Systems to Meet the Needs of the Autism
Community?
Aspirational Goal: Develop, enhance, and support research infrastructure and statistical data
gathering systems that advance the speed, efficacy, and dissemination of autism research and
services.

Introduction
Appropriate research infrastructure is critically important to the success of the IACC Strategic Plan. This
includes repositories for biological materials and data, systems for gathering data on autism prevalence,
and enhancing the research workforce. Progress toward the Aspirational Goal has been rapid in recent
years. New databases are being built to leverage recent genetics findings, and initiatives to share
biospecimens among multiple research efforts are intensifying. Funders such as the NIH are putting
increased focus on data sharing by integrating the sharing requirements into funding announcements.
This has increased availability of resources has advanced the efficacy and speed of ASD research.
Meanwhile, many funders are making efforts to increase the breadth and diversity of the research
workforce, ensuring that the field is equipped to address the most pertinent issues of the entire autism
community. Additionally, new efforts to enhance prevalence data monitoring systems include
streamlining methods and expanding the age groups that are monitored.

Biorepository Infrastructure
Biological materials repositories collect, process, store, and distribute biospecimens to support scientific
investigation. In the autism research community, biorepositories have been developed to support
collection and dissemination of brain tissue, fibroblasts, and other tissues. Greater participation in brain
and tissue banking is needed from members of the autism community in order to obtain enough
samples to meet research requests. Outreach campaigns to encourage families to donate brain and
other tissue need to be expanded and enhanced, especially among underrepresented groups.
Post-mortem brain tissue is an important resource for understanding the impact of autism on brain
structure, organization, and function. The NIH NeuroBioBank was formed in 2013 to address the
increasing demand for postmortem human brain tissue for research purposes1. This resource provides
tissues from donors with wide-ranging neurological and neurodevelopmental disorders, including
autism. The NIH NeuroBioBank supports six independent brain and tissue repositories. A more autismfocused brain tissue collection effort was undertaken in 2015 by the Autism BrainNet, managed and
supported by the Simons Foundation Autism Research Initiative (SFARI). The program supports five
collection nodes in the United States, Canada, and the United Kingdom that share standardized
protocols for tissue harvesting, storage, and tissue dissemination for research purposes. AutismBrainNet
has also recently undertaken an effort to perform genetic analysis of donated brain tissue. This will
allow researchers additional data to understand the linkages between genetic changes and phenotypic
differences in ASD. Autism BrainNet also has a robust public awareness campaign to encourage
donation, led by the Autism Science Foundation.
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The NIMH Repository and Genomics Resource (NRGR) is another biorepository that plays a key role in
facilitating ASD research. The Repository collects and stores several types of biomaterials, including
DNA, immortalized cell lines, and reprogrammed stem cell lines; accompanying genotypic and
phenotypic data are also available to qualified researchers worldwide.
The availability of biospecimens from these repositories has had a substantial impact on autism
research. Numerous studies have been published using tissues from these resources, and many
researchers have requested access to the data in order to enrich their own data or otherwise further
autism studies. In order to expand the impact of these resources, more potential donors must be
identified and educated on the benefits of tissue donation. Crucially, researchers must address all
ethical considerations, and ensure that donated tissues are managed responsibly. Repositories must
continue to ensure that tissues are procured, stored, and distributed according to applicable state and
federal guidelines and regulations involving consent, protection of human subjects, and donor
anonymity.

Data Infrastructure
Data infrastructure refers to data collection, storage, sharing, and consumption to support autism
research, services, and policy development. Autism is a highly heterogeneous condition requiring large
sample sizes to make significant findings. Thus far, tens of thousands of research subjects have
consented to make their genomics, imaging, and clinical research data available to scientists in the hope
that those data will help lead to important research discoveries. These datasets have become very large
and have grown exponentially due to rapid advances in technology, new methods of data acquisition,
and the integration of patient-directed reporting applications. Other research communities have
established related data repositories and funded data sharing initiatives and made those datasets
broadly available for use by the autism research community. Given the size of these data and the
complexity of the software, algorithms, and analytic methods used, it is essential that all the data and
associated metadata be shared when a result is published or a significant finding is announced. Ensuring
that all data is shared will increase the rigor and reproducibility of findings, a core responsibility of
publicly funded research.

Data Banks
New findings, technologies, and research methods have emerged that can drive autism research
forward, capitalizing on advances in participant engagement and the collection of large data sets.
Together, these participant-powered and clinical data networks can be further leveraged for rapid
research on large numbers of participants throughout the country, offering the potential for a broad and
rich view of the health and well-being of autistic individuals and their families.
The NIMH Data Archive (NDA) houses, harmonizes, and shares all human-subjects data collected as part
of NIMH-funded projects with the goal of accelerating progress in the research of mental health. The
NDA uses a de-identified research subject identifier (the Global Unique Identifier, or GUID) and a precise
method for associating research data with publications/results2. NDA also supports common data
definitions, a standardized set of data collection measures that ensure that results across studies can be
accurately combined or compared. Investment is still needed to extend the infrastructure to support big
data analytics better and to integrate with other biobanks and genomics data repositories more fully.
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Another mechanism for data sharing is the Autism Sequencing Consortium (ASC), an international group
of scientists who share autism samples and genetic data3. Currently, ASC has whole exome sequencing
(WES) data for over 35,000 samples4. Permission to re-contact research participants from completed
studies exists for many of the samples within the ASC, which are managed by the contributing site.
In 2016, the Simons Foundation launched SPARK (Simons Foundation Powering Autism Research for
Knowledge) to recruit, engage, and retain a cohort of 100,000 individuals with ASD, as well as 175,000 of
their family members, to participate in autism research. To participate in SPARK, families enroll online,
provide saliva samples for genetic analysis, and agree to be re-contacted for future research
opportunities. SPARK participants are being sequenced and genotyped to identify new genes associated
with autism likelihood. Clinical, behavioral, and genetic data on the SPARK cohort are available to all
qualified investigators, and SPARK participants can be invited to participate in other ASD research
studies. SPARK partners with more than 30 U.S. medical schools and autism research centers to help
recruit autistic individuals and their family members.

Data Sharing
When all research projects share their data, the quality of the accumulated data increases. For example,
when a new research participant is enrolled in a research study, that person may also have registered
previously with one or more data or biorepositories. If the data are linked and widely accessible to
researchers (with appropriate privacy protections in place), the potential richness of the information
available on that participant is thereby enhanced. Sharing of data will also reduce the burden of
participation in research studies on the autistic community. If an individual’s data can be used for more
than one study in a coordinated manner, then the participant can be assured that the yield of their time
and energy commitment to research participation are maximized.
NDA provides an infrastructure to make data broadly accessible to the research community through a
universal platform and federation with other data sources. To make NDA the most useful resource
possible, autism researchers must improve both the consistency and quality of data shared. It is
especially important to share data supporting published results, which will allow the infrastructure to be
better utilized and support the dissemination of scientific advances. In addition, improvements to the
NDA infrastructure will allow easier access to the data contained within it, so that it can be leveraged to
its full value. NDA and similar data sharing efforts can help maximize the return on Federal and private
investment in autism research made over the last decade.
In 2022, The White House Office of Science and Technology Policy (OSTP) issued guidance on Desirable
Characteristics of Data Repositories for Federally Funded Research5. This guidance includes several
recommendations, ensuring that the data is freely and easily accessible, uses unique identifiers,
provides clear instructions for how it is to be used, and is stored securely in a common format. The
guidance also includes special considerations for the sharing of human data, including additional
security safeguards and standards for participant consent. Most repositories already comply with these
guidelines, but it is important to continue harmonizing repository standards in the future in order to
increase access, maintain privacy, and ensure interoperability. Responsibly sharing high quality data will
increase the return on the collective research investment, protect intellectual contributions, and help
accelerate research discovery. Collectively, open data sharing offers the best opportunity to reach the
sample sizes that are likely needed to improve understanding of autism and related disorders.
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Care should be taken to ensure that all stakeholders across the research enterprise understand the
importance of data sharing. To facilitate data sharing in research involving human participants, an
identifier or code is used to identify and link each individual to his or her specimens and to associated
medical information. The use of a de-identified code (i.e., a code that does not reveal the identity of the
individual) maintains privacy of the individual’s information. Use of these unique identifiers across
biorepositories and data repositories will allow linkages across these resources and thereby increase
their usefulness and efficiency. However, it will be important for study subjects to be fully informed of
the potential uses for their tissues/data and to provide consent for future use as they are comfortable.

Human Infrastructure
Human infrastructure refers to the development of human resources necessary to support autism
research and services. Human infrastructure for research includes developing a professional workforce
to conduct research and provide services, as well as encouraging individuals with autism and their family
members to participate in autism research. In addition, systems must be developed to share research
findings with community stakeholders and translate research findings into policy and practice. Human
infrastructure for services is discussed in more detail in Chapter 5.

Research Training and Workforce Development Efforts
There are several efforts underway to enhance research training and workforce development. Several
Federal and private funders support research training opportunities including, but not limited to,
training and career development grants and travel awards for early career investigators to attend
research conferences. In many cases, these awards emphasize building relationships with experienced
mentors and encourage multidisciplinary avenues of exploration. In recent years, the NIH has also
offered funding for mid-career investigators from other research fields to transition into autism services
research. This program was created in response to the recommendations from the IACC to expand the
research workforce that studies autism services. Increased attention should be devoted to supporting
early career researchers in order to increase their opportunities for developing stable research
programs. Additional support for interdisciplinary and transdisciplinary researchers will bring new
approaches to answering existing questions in the field.
Workforce development is an area of immense need as the number of identified individuals with autism
continues to grow. While progress has been made in early detection and intervention, and in the
support of children on the spectrum, much less effort has been expended on research and services
relevant to adults. Further, there is a dearth of trained medical professionals that are knowledgeable in
providing care to the autism community, particularly the adult community. Federal funding for
workforce development and training is limited. It is important to ensure that workforce development
programs and training efforts are evidence-based and that their delivery is standardized across
communities. The development of best-practices guidelines will enhance the implementation of such
training programs.
It is particularly important to increase recruitment and training of autistic researchers, as they are
intimately aware of important issues and thus well suited to address the needs of the autistic
community. In 2020, the International Society for Autism Research (INSAR) appointed its first Autistic
Researchers Committee, in part to foster scientific career development for autistic researchers and to
create opportunities for autistic scientists to offer their insights to colleagues. In the future, it will be
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essential to expand initiatives such as this in order to better support autistic researchers and integrate
their experiences into the research process.

Participation in Research Studies
The participation of autistic individuals in research studies is crucial in order to build knowledge about
the autistic experience across the lifespan, to build the evidence base for interventions, and to identify
the most effective and efficient services and supports. Individuals on the autism spectrum and their
families participate in research studies at relatively low rates, often due to unawareness of
opportunities, not perceiving research as relevant to their needs, apprehension about the methods
involved or the goal of the research, and/or concerns about how data will be used, stigma, or bias.
Coordinated efforts are needed to educate stakeholders from diverse backgrounds on the personal and
community benefits of participating in research, the level of risk associated with the study (if any), and
the privacy protections in place to maintain anonymity. Simultaneously, researchers should be open to
the designing their studies around the stated needs and wants of autistic individuals and their family
members and ensure that studies are inclusive of diverse populations. This can be best achieved using
Community-Based Participatory Research (CBPR) methods, engaging stakeholders in the earliest stages
of research study design, and ensuring that diverse communities are included in outreach efforts.
Particular efforts to include individuals across the full spectrum of autism, especially those with
intellectual disabilities or communication challenges who are often excluded from research, are
necessary. Research should also be conducted to understand the barriers that discourage participation.
It is vital that individuals across the autism spectrum have opportunities to participate in research if
desired. In particular, individuals with high support needs are often excluded from research studies due
to the nature of their symptoms and the potential difficulty of accommodating them in certain research
methodologies. Researchers must identify ways to overcome these obstacles to participation.

Dissemination of and Access to Research Findings
Increasing and improving mechanisms for dissemination of research findings after publication should be
a priority for the autism community. It is vital that findings and data become more accessible to
researchers, practitioners, autistic individuals and their families, and the general public. Training to
improve science communication skills should be more readily available to researchers who wish to share
their work with lay audiences. Clear communication about the risk and/or benefit of research methods
and findings is particularly important, as the information disseminated to the public is sometimes
contradictory, oversimplified, overstated, or sensationalized. This misinformation can have a negative
impact on research participation. Whenever possible, it is important the research information
communicated to the public is written in plain or lay-friendly language. Information should also be
translated into multiple languages when appropriate, in order to increase the accessibility of
information to non-English speaking populations. Mechanisms that allow for the summation of the
evidence base into actionable recommendations such as systematic reviews and meta-analysis are
encouraged. Much of this work will be more feasible as the data sharing infrastructure further develops
and expands.

International Collaboration
Most ASD research is currently published by researchers in the US, Canada, Europe, Australia, and China,
with only a small proportion representing international collaborations and/or studies in low- and
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middle-income countries (LMICs)6. Thus, many of the benefits of autism research may not be reaching or
be applicable to populations in LMICs. In addition, the research community may be missing
opportunities to include and learn from diverse cultures and settings, to diversify their study samples,
and to study populations with different kinds of challenges. Therefore, researchers and funding
organizations should seek opportunities to collaborate with researchers from other regions of the world,
particularly those with lower research capacity. International research collaborations not only present
opportunities to disseminate and implement evidence-based science and services in diverse settings
around the world, but also allow the ASD research community to learn about how diverse populations,
including those from low-resource settings, have addressed issues such as limited research
infrastructure and large service gaps. For these reasons, it is imperative that international research
efforts and collaborations continue to be promoted and supported.

Prevalence Monitoring
Population-based statistical data gathering, or surveillance, for autism spectrum disorder is essential for
monitoring prevalence over time, assessing patterns by demographic factors and necessary level of
support, characterizing co-occurring conditions, estimating resource needs, and stimulating research
into potential environmental factors. For the data provided to be used effectively, surveillance efforts
should be as complete and valid as possible. Population-based studies of the prevalence and
characteristics of autism spectrum disorder among children in the United States has been ongoing since
the year 2000, and more recent studies have also estimated the prevalence of autism among adults.
However, sustained investment is necessary to continue and expand these efforts.
There are several different methodologies currently used for estimating the prevalence and
characteristics of autism spectrum disorder among children, including: 1) use of administrative records;
2) parent or caregiver surveys; 3) expert review of records from multiple sources; and 4) screening and
examination of children. Each of these methodologies has strengths and limitations. Administrative
records are readily available and cost-effective to use, but are collected for other purposes and do not
always contain adequate and pertinent information. Health surveys are nationally representative,
generate data relatively quickly, include extensive questions on service needs and utilization, include a
comprehensive age range of children, and are cost-effective. However, the validity of parent/caregiverreported ASD has not been established, and low response rates have raised concerns about bias. Expert
review of records from multiple sources, including healthcare and education records, can ascertain
records-based data on a number of factors such as demographics, educational placement, intellectual
and adaptive function, and behavioral phenotype. However, this methodology is dependent on data in
children’s records, focuses on a few specific ages, and is resource- and time-intensive, therefore cannot
currently be done at a national level. Finally, screening and examination of children using a standardized
and validated ASD diagnostic tool is a rigorous methodology that attempts to give all children in the
selected population an opportunity for ascertainment. However, this methodology is also resource- and
time-intensive and cannot currently be done on a national level. In addition, low response rates in
previous studies suggest a potential for bias.
ASD prevalence monitoring systems should be complementary, offering unique strengths and
contributions that will further the understanding of the population of individuals with ASD. Where
appropriate, data collection should be designed to allow comparisons across systems. Further linkage of
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surveillance data with other state and Federal datasets should be encouraged to leverage the
surveillance efforts and expand the scope and utility of the information collected.
While many research studies are focused on understanding and meeting the needs of children with ASD,
much less research has been done on adults. Using state-based data on children with ASD, the CDC
recently estimated the prevalence of adults with ASD at 2.21%7. There is an urgent need to expand ASD
surveillance efforts to adults to fully understand prevalence, adolescent/young adult transition needs,
employment and housing, co-occurring conditions, premature mortality, and other lifespan issues. In
particular, investigating ASD prevalence in adults will help researchers understand how the interaction
of ASD and co-occurring conditions impacts the ability to adults with ASD to live and work.

Federal Prevalence Monitoring Programs, Surveys, and Administrative Data Sources
Autism and Developmental Disabilities Monitoring Network
The Autism and Developmental Disabilities Monitoring (ADDM) Network is a population-based
surveillance program for ASD and other developmental disabilities. The CDC has been conducting
surveillance for ASD among 8-year-old children through the ADDM Network every 2 years since 2000 at
sites throughout the United States. The most recent prevalence estimate for 2018 was 23.0 per 1,000 8year-old children8,9. In 2010, the ADDM Network was expanded to include surveillance for ASD among 4year-old children. The program was further expanded in 2018 to conduct follow-up studies on 16-yearolds initially included in earlier ADDM Network surveillance. There are currently 11 sites monitoring 8and 4-year-old children; 5 of which are also performing follow-up studies on 16-year-olds. ADDM data
have been linked to various sources such as environmental pollutant monitoring, juvenile justice
records, and others. Recently, the ADDM Network has revised its methodology to estimate prevalence
by monitoring records of autism diagnoses from clinicians, special-education classifications of autism,
and hospital billing codes for autism services10. By making use of these existing tools rather than
conducting assessments of clinician and educational records, ADDM Network researchers have been
able to reduce the amount of time needed to make prevalence estimates.
National Survey of Children’s Health
The National Survey of Children’s Health (NSCH) is currently administered by the Maternal and Child
Bureau of HRSA. This nationally representative telephone survey of children’s health and development is
based on parent/caregiver report. It includes questions on whether the child currently had an ASD as
well as whether a healthcare provider ever informed the parent or caregiver that the child had an ASD
diagnosis. Data are also collected on a variety of topics including the child’s health, health as an infant,
recent healthcare service, experiences with healthcare providers, health insurance coverage,
sociodemographic factors, and the child’s learning, home, and family environment. In the most recently
published dataset (collected in 2020), ASD prevalence was 2.7% for children aged 3-17 years. Beginning
in 2016, this survey was moved to a mail-invitation, online survey based on a US Census Bureau
sampling platform. This survey has been combined with the previously fielded National Survey of
Children with Special Healthcare Needs. State-level estimates are available for many variables.
National Health Interview Survey
The CDC conducts the National Health Interview Survey (NHIS), a nationally representative survey of
parents/caregivers that provides data on the health of children in the United States, including
information on whether a healthcare provider ever informed the parent or caregiver that the child had
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an ASD. Data is collected by the US Census Bureau through personal household interviews. The content
and structure of the NHIS were updated in 2019 to better meet the needs of data users. Aims of the
questionnaire redesign were to improve the measurement of covered health topics, reduce respondent
burden, harmonize overlapping content with other federal health surveys, establish a long-term
structure of ongoing and periodic topics, and incorporate advances in survey methodology and
measurement. Data are collected on children aged 0-17 years every year on a variety of topics including
the child’s health status, healthcare access and utilization, and a mental health screener (the Strengths
and Difficulties Questionnaire), as well as family factors, including sociodemographic factors. ASD
prevalence was 2.76% for children aged 3-17 years in 201611. As with NSCH, linkages to data from other
Federal agencies should be encouraged to expand the scope and usefulness of the data.
IDEA Section 618 Child Count Data
The Individuals with Disabilities Education Act (IDEA) requires the Department of Education (ED) to
classify children with disabilities who receive special education and related services into 13 primary
disability categories, including ASD. Under Section 618 of IDEA, states are required to report the number
of students (ages 3-21 years) with the primary disability category for ASD who receive special education
and related services under IDEA Part B. States must also submit data about the infants and toddlers
(birth through age 2) who receive early intervention services under Part C of IDEA. These can be used to
estimate the number of children and young adults with ASD, although it only accounts for those
currently receiving services through IDEA. Therefore, children who have not yet been diagnosed with
ASD or those who are receiving services from other sources are not included in this count. Also, children
may be assigned an autism classification based on service needs, even if they do not consider the child
to have autism.
Medicaid Administrative Data
Prevalence estimates can also be generated by examining administrative claim data submitted to the
Centers for Medicare and Medicaid Services (CMS). All states send Medicaid healthcare administrative
claims data to CMS annually; children with ASD are determined by counting the number of children who
are receiving Medicaid benefits who have at least two outpatient billing codes for ASD or one inpatient
billing code for ASD in the specified year. These prevalence estimates are limited to children using
Medicaid insurance.

Linkages Across National Survey and Administrative Data
As noted above, several Federal departments and agencies collect information about individuals on the
autism spectrum. Although each responsible agency may focus on its own research priorities when
collecting and analyzing the data, synchronization of the national data sources will maximize their utility.
Concordance of questions and sampling across surveys and administrative data could greatly add to the
comparability of research undertaken across these national platforms. Additionally, infrastructure for
linking these surveys to other sources of data is essential. For example, the CDC links the NHIS to
administrative records from the Department of Housing and Urban Development (HUD), which allows
for the addition of detailed housing information for NHIS participants who use HUD services. The CDC
recently launched and updated an interactive autism data visualization website which presents the most
up-to-date state-based autism prevalence information from four major data sources: CDC ADDM
Network, ED administrative data, CMS administrative claims data, and HRSA’s NSCH. Additionally,
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Federal Statistical Research Data Centers make national data from the Census bureau, CDC, and the
Agency for Healthcare Research and Quality (AHRQ) available to researchers in one place. More projects
like these, and additional means of capitalizing on the data that has already been collected and funded,
are a key priority in order to generate an expansion of the information available on autism to a
nationally representative sample.

Summary
Continuing to build the infrastructure necessary for autism research is an important priority. In
particular, researchers must continue efforts to standardize data collection and share with others in
order to build higher-powered studies across multiple areas of research. Research institutions must
continue to support biobanks and databanks, and to work towards integrating common collection and
processing methods. Efforts to increase the participation of individuals with autism and their families in
research and contributions to biorepositories are important, as information and samples gathered have
the potential to make significant contributions to our understanding of ASD. Inclusion of people on the
autism spectrum and their families in the research process, as well as recruiting and training autistic
researchers, will help ensure that studies maintain a focus on issues that matter most to those who are
impacted by ASD. Continued optimization of prevalence data monitoring efforts, including expansion to
gather data on adults, will better inform research and service priorities. Finally, funding agencies should
continue to devote resources to ensuring dissemination of research findings and best practices, gaining
better understanding of ASD prevalence across the lifespan, and training the next generation autism
researchers, clinicians, and care providers.

Recommendations
RECOMMENDATION 1: Promote growth, linkage, coordination, and security of biorepository and data
repository infrastructure systems, equitable access to these systems, and inclusion of diverse samples.
Examples:
•

Promote biological sample donation to ensure that demand for research studies is met.

•

Make efforts to standardize data collection, and responsibly share all the data supporting any
findings when those findings are announced.

•

Develop and expand programs and outreach campaigns to encourage families from diverse
backgrounds to participate in autism research, join registries, and donate biological samples.

•

Ensure equitable access to Federal data sets so that all communities can benefit from these
resources.

RECOMMENDATION 2: Expand and enhance the research workforce, with attention to diversity and
inclusion, and accelerate the pipeline from research to practice.
Examples:
•

Expand and enhance programs that provide funds to train current and future researchers on
innovative research techniques.
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•

Support programs to train autistic researchers and researchers from diverse communities to
conduct research related to autism.

•

Develop programs to translate and disseminate autism research findings into actionable
recommendations and real-world practice.

RECOMMENDATION 3: Strengthen statistical data gathering systems to advance understanding of the
autistic population, while allowing comparisons and linkages across systems as much as possible.
Examples:
•

Continue to expand prevalence data monitoring activities to gain a better understanding of
needs and concerns over the lifespan.

•

Expand data monitoring efforts to collect more descriptive data regarding co-occurring
conditions, including intellectual disability, seizure disorders, anxiety, and depression to increase
understanding of the prevalence of these conditions in the autistic population.

•

Support inclusion of autism and disability research through large surveys, including those
conducted by federal agencies such as CDC, HRSA, and ED.

•

Promote efforts to ensure that diverse samples are captured in survey data.
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