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Abstract

Autism spectrum disorders are an issue of increasing public health significance. The incidence

of autism spectrum disorders has been increasing in recent years, and they are associated with
significant personal and financial impacts for affected persons and their families. In recent

years, a large number of scientific studies have been undertaken, which investigate genetic and
environmental risk factors for autism, with more studies underway. At present, much remains
unknown regarding autism spectrum disorder risk factors, but the emerging picture of causation is
in many cases complex, with multiple genes and gene—environment interactions being at play. The
complexity and uncertainty surrounding autism spectrum disorder risk factors raise a number of
questions regarding the ethical considerations that should be taken into account when undertaking
autism spectrum disorder risk communication. At present, however, little has been written
regarding autism spectrum disorder risk communication and ethics. This article summarizes the
findings of a recent conference investigating ethical considerations and policy recommendations

Reprints and permissions: sagepub.co.uk/journalsPermissions.nav

Corresponding author: Michael Yudell, School of Public Health, Drexel University, 1505 Race Street, MS 1032, Philadelphia, PA,
i9102, USA. may27@drexel.edu.

Members of the “Working group in autism risk communication and ethics” are as follows: Evon Bergey, Magellan Health Services,
Newtown, PA; Laura Bono, SafeMinds, Huntington Beach, CA and National Autism Association, Attleboro Falls, MA,; Lisa Croen,
Division of Research, Kaiser Permanente, Oakland, CA; Lynn R. Goldman, George Washington University School of Public Health
and Health Services, Washington, DC; Roy Richard Grinker, George Washington University, Washington, DC; Holly Peay, Parent
Project Muscular Dystrophy, Hackensack, NJ; Jennifer Pinto-Martin, University of Pennsylvania School of Nursing and School of
Medicine, Philadelphia, PA; Glenn Rall, Fox Chase Cancer Center, Philadelphia, PA; Baruch Fischhoff, Carnegie Mellon University;
Irva Hertz-Picciotto, University of California, Davis and the UC Davis MIND Institute; Michelle Rowe, Kinney Center for Autism
Education and Support, Saint Joseph’s University, Philadelphia, PA; Jean Ruttenberg, The Center for Autism, Philadelphia, PA;
Daniel Salmon, Johns Hopkins University School of Public Health, Baltimore, MD; Peter Szatmari, Offord Centre for Child Studies,
Department of Psychiatry and Behavioral Neurosciences, McMaster University and McMaster Children’s Hospital, Hamilton, ON,
Canada; Marshalyn Yeargin-Allsopp, Centers for Disease Control and Prevention, Atlanta, GA.


http://sagepub.co.uk/journalsPermissions.nav

1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Yudell et al.

Page 2

in autism spectrum disorder risk communication, which to the authors” knowledge is the first
of its kind. Here, the authors discuss a number of issues, including uncertainty; comprehension;
inadvertent harm; justice; and the appropriate roles of clinicians, scientists, and the media in
autism spectrum disorder risk communication.
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Introduction

Research examining the etiology of autism spectrum disorders (ASDs) is increasingly
focused on complex genetic and environmental mechanisms (Berkel et al., 2010; Croen
etal., 2011; Deth et al., 2008; Hallmeyer et al., 2011; IOM, 2008; Rutter, 2011). Findings
from major new initiatives now underway have the potential to enrich the understanding
of the etiology of ASD. Given the intensity of public debate about causes for ASD—
both contemporary and historical—the communication of scientific findings relating to its
etiology presents significant challenges.

Scientific understanding of autism etiology has been both transformed and disputed since
the naming of the diagnosis by the child psychiatrist Leo Kanner (1943). Beginning in
the middle of the twentieth century, the “refrigerator mother” hypothesis, a psychogenic
explanation for autism etiology, laid blame for a child’s autism diagnosis on mothers

for more than a generation. In addition, more recent claims that vaccination or vaccine
preservatives are the primary etiologic factor in ASDs highlight just some of the ways in
which the communication of scientific findings and etiologic risk for the disorder have
been accompanied by controversy and strife (Baker, 2008; Silverman and Brosco, 2007).
Given this history, the ways stakeholders communicate etiologic findings have enormous
implications for this area of research; for public health; for biomedical ethics; and, of
course, for the children, adults, and families affected by the disorder. There is, therefore, a
fundamental need for a more robust understanding of the ethical and risk communication
issues associated with scientific findings on autism.

To address emerging challenges in autism risk communication and ethics, a meeting was
held in October 2009 with ASD stakeholders from diverse autism stakeholder communities
(see Figure 1). The purpose of the meetings was to examine the ethical and risk
communication issues involved in ASD research and its dissemination and to foster this
research by building new partnerships by including a diverse set of stakeholders in our
process.

This article offers a brief exploration of ethical and risk communication challenges in
autism and provides a summary of the four policy proposal areas that emerged from the
meeting discussions. These areas were as follows: (a) the role that clinicians and service
providers play in disseminating and translating findings in autism research; (b) the roles
for researchers and the media in balancing the communication of scientific advances and
continuing uncertainty; (c) the importance of tailoring risk communication for autism to
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different communities and populations, and the role of advocacy organizations in these
efforts; and (d) the dissemination of research results to autism research study participants.

Autism, ethics, and risk communication

Despite the explosion of research on autism’s natural history, biologic underpinnings,

and etiology, there remains only a small literature on the ethics of autism research and

its dissemination. Several papers provide an initial assessment of the field (Chen et al.,
2003; Jordan and Tsai, 2010; McMahon et al., 2006; Miller et al., 2010), but focus on
genetic risk factors almost exclusively. Some authors have warned, for example, that the
complexity of ASD genetic etiology will result in a convergence of significant ethical and
scientific challenges around issues, including, but not limited to, culturally sensitive genetic
counseling, complex genetic test results and their uncertainty, appropriate descriptions of
potential harms from autism research, genetic discrimination, insurance eligibility criteria,
and direct-to-consumer marketing of genetic tests for ASD (Chen et al., 2003; McMahon et
al., 2006; Tabor, 2011).

Similarly, the field of risk communication has only recently begun to focus on the challenges
associated with communicating ASD risk, motivated by a rapid rise in the magnitude of
ASD prevalence estimates, the perceived association between vaccination and autism risk,
and the highly public fallout that this has had on perception of the safety and efficacy of
vaccines (Downs et al., 2008). The field of risk communication is relatively new, spanning
only a few decades, but has grown considerably in this short time. Its focus not only includes
attention to the communication of disease risk to patients and populations but also extends
to other contexts, such as the communication of risk around potential technological and
environmental hazards. The theory and practice of risk communication raise humerous and
significant ethical issues, which apply to the discussion and dissemination of disease risk
information to patients, families, autism research participants, and the wider community.

Risk communication, like bioethics and public health ethics, draws its expertise from
multiple fields, including psychology, public health, medicine, and risk assessment

and management. Risk communication experts are interested in how to improve the
communication about the risks individuals face in their lives. This requires attention to

how risk messages are formulated; how individuals understand risk information; how risk
messages are socially amplified or attenuated; and what goals, values, and trade-offs are
implicit in risk messages. Successful risk communication may be defined in a number

of ways. Early in the field’s history in the 1970s and 1980s, success was defined as the
ability to “get one’s message across” to an audience, with the measure of this success being
reflected by an audience’s understanding and acceptance of the message risk communicators
intended (National Research Council (NRC), 1989). This orientation subsequently led

to a large body of empirical research in risk perception (e.g. Slovic, 1987), sometimes
marshaled in support of figuring out why laypersons’ “subjective” risk estimates differed
from technical experts’ “objective” risk estimates (Finkel, 2008; Hansson, 1993). However,
for a number of reasons, this approach to risk communication has evolved toward an
approach focused on two-way dialogues, where “risk communication is successful only

to the extent that it raises the level of understanding of relevant issues or actions and
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satisfies those involved that they are adequately informed within the limits of available
knowledge” (NRC, 1989: 21). While it is true that both technical experts and nonexperts
may display biases in probabilistic reasoning, it is also true that definitions of risk, the

way risk information is framed, and “rational” or “appropriate” responses to risk are all
influenced by philosophical assumptions and moral values (Douglas and Wildavsky, 1982;
Hansson, 1993; NRC, 1989; Shrader-Frechette, 1991). Furthermore, in a democratic society,
the public expects to participate in discussions about risk and to have their viewpoints heard.
While political legitimacy may require some degree of public participation, at a practical
level, risk communication will not be successful if message recipients feel marginalized or
disenfranchised.

As concerns risk communication in general, and certainly as applied to autism, ethical issues
include the following: value judgments involved in risk messaging; procedural constraints
governing the risk communication process; how risk communication might lead to ethically
salient outcomes such as benefit or harm; and the consideration given such outcomes in
terms of norms such as respect for autonomy, nonmaleficence, beneficence, and justice. The
concept of risk presupposes a bad or harmful outcome to be avoided. While value judgments
implicit in risk communication may sometimes be uncontroversial (e.g. that developing
cancer is a harm), in other cases, they may be both rationally contestable and politically
controversial. As regards ASDs, there is a need for more nuanced discussion in the sciences
as to whether “risk” is an appropriate descriptor for all ASD-related phenotypes. Arguably,
the most important value judgment presupposed by risk communication for ASDs is that
ASDs are harmful outcomes to be avoided. For individuals severely affected by ASDs,

the judgment that ASDs are harmful may not be controversial. However, given the broad
phenotype of the disorder, questions have been raised, particularly by self-advocates, as

to whether all such phenotypes are harmful outcomes to be avoided. The nature of our
stakeholder group, including an autism self-advocate and parents of children and adults with
ASDs, sought to address these concerns by having an inclusive discussion of these matters.

Some of the extant literature relating to risk communication touches upon these ethical
issues, for example, the way in which the framing of risk information is value-laden, or how
the formulation of risk messages intersects with questions of democratic representation and
political legitimacy (Johnson, 1999; NRC, 1989). However, overall, little has been written
about risk communication and ethics concerning autism, and there is a need to further
explore the ethical issues involved in risk communication and, where possible, to develop
recommendations regarding ethically defensible risk communication practice for ASDs.

Furthermore, autism risk communication, in particular, raises a number of more specific
ethical issues and questions. These include the following: ‘How should autism risk be
communicated in an atmosphere of controversy and uncertainty around the etiology and
diagnosis of the disorder?” “When and what information from scientific studies should
researchers communicate to clinicians, parents, the media, and the public?” and ‘How should
stakeholders involved in the communication of autism risk tailor messages of risk to the
myriad subpopulations affected by autism?” This may include tailored communication to
communities that have historically suffered from diagnostic and treatment disparities of
ASD, families with adult children with ASD, and families whose children are diagnosed at
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different points on the autism spectrum. These communication issues are closely associated
with what can be characterized as more traditional bioethics concerns involving autism,
including the challenges of working with pediatric research participants, the return of

results to study participants, and protecting vulnerable populations in research (Tabor, 2011).
Therefore, the consideration of ethical issues in autism risk communication presents a
unique challenge: the distinct literatures around risk communication, ethics, and autism must
be synthesized, and the early stage of ethical inquiry relating to risk communication likely
means that much work will be needed in this area.

Three separate, but related, factors underscore the importance of addressing ethical and risk
communication issues as they pertain to autism. First, recently updated prevalence statistics
from the Centers for Disease Control and Prevention (CDC) suggest that ASDs affect, on
average, 1 in 88 children in the United States (Baio, 2012). Between 2002 and 2008, CDC
data show that prevalence rates for autism have risen, on average, 78%. The fact that autism
is now a commonly diagnosed disorder with largely unknown etiology has made it a public
health priority, and as such, it is imperative that we understand how to communicate the
diagnosis and the risk of developing an ASD to the growing population of affected families
in an ethical manner. Second, this dramatic increase in prevalence has led to robust debate
about what accounts for this change (Newschaffer et al., 2005). Some cite the change in
diagnostic criteria in the Diagnostic and Statistical Manual of Mental Disorders, while others
point to environmental factors, genetics, or the complex interplay of both (Charman et al.,
2009; Geschwind and Levitt, 2007; King and Bearman, 2009). Still others have blamed
specific vaccines, vaccine preservatives, or the number of pediatric vaccines for the increase
in autism prevalence. Communicating risk in this time of uncertainty creates significant
challenges that must be addressed in a scientific and scholarly manner. Third, and finally,
this era of changing prevalence and great uncertainty has provoked considerable controversy,
confusion, and hostility within the autism stakeholder community. The intensity of the
debates over autism etiology, full of blame and accusation, and with measurable impacts on
public health practice and policy in the form of a decrease in vaccination rates for certain
vaccines that seem to be related to the vaccine/autism controversy, demands attention to
improved risk communication and ethical issues concerning autism.

Building consensus in autism risk communication and ethics

With funding from both the National Institute of Environmental Health Sciences and the
nonprofit science and advocacy organization Autism Speaks, the Drexel University School
of Public Health convened a 2-day workshop in Philadelphia, Pennsylvania, designed to
facilitate, through a series of presentations, panel discussions, and breakout sessions, a
consensus approach to ethical and risk communication challenges facing autism research.
By bringing together leading ASD stakeholders, the workshop sought to build consensus
and make recommendations about ethically approaching ASD research and its dissemination
in a manner that can secure the public’s trust. A smaller follow-up meeting in Seattle,
Washington, in November 2010, funded by Autism Speaks, continued to examine these
ethical and risk challenges.
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In developing the workshop agenda, the organizers were careful to include participants with
diverse opinions from the spectrum of autism stakeholders. Participants included autism
self-advocates, parents of children and adults with autism, autism genetic researchers,
epidemiologists and other scientists, and science journalists. The conference took place over
a 2-day period where participants attended presentations by experts in ASD research and
were invited to participate in case study discussions (see Figure 2).

Each of the invited stakeholders was assigned to a discussion group based on his/her

role or possible role in autism ethics and risk communication. Group members were
charged with discussing both the barriers to effective and ethical risk communication they
personally face as well as barriers and projected barriers to the larger group of stakeholders
each represented. Discussions of the four priority areas below are not intended to be
comprehensive summaries of all barriers and challenges facing the diverse stakeholders
involved in autism ethics and risk communication research. Rather, they should be viewed
as first steps toward moving the autism field forward as research efforts and understanding
continue to develop. All stakeholders were invited to be part of the Working Group in
Autism Risk Communication and Ethics.

Priority area 1: the role of clinicians and other service providers in disseminating and
translating findings in autism research

There was strong consensus among workshop participants that clinical, educational, and
other professionals providing diagnostic, assessment, and intervention services to children
with autism and their families need to play a pivotal role in the communication of
information about autism risk factors. Casiday (2010) has posited that trust is the key
ingredient in situations where parents’ “chief concern is to protect their own children from
harm but uncertainty about the nature and likelihood of different harms meant that parents
had to turn to other sources for information and interpretations.” Given the complexity

of autism etiology and the challenges of conducting risk factor research as well as the
historical context, this characterization will certainly apply to future emerging autism

risk factors. One survey showed that parents were far more likely to turn to the media
(71%-73%), conferences or workshops (42%), or other parents (42%) than health-care

or other professionals (15%-20%) (Rhoades et al., 2007). Furthermore, data collected by
the Interactive Autism Network (IAN), which used an online survey of 278 respondents
on autism knowledge and the role of the media, supported the important role these
individuals play. Results from the IAN survey suggested that nonphysician intervention
service providers, followed by physicians, are the most relied-upon source of information
among professionals (Law, 2009). In the wake of the autism—vaccine controversy, some
risk communications researchers have noted further strain in parents’ trust of professionals
(Austin et al., 2008; Raithatha et al., 2003), a phenomenon tied to contradictory messages
received from the professional community throughout the vaccine controversy plus a
perception that there was a lack of reciprocation of trust in these encounters, with some
parents believing that physicians were reluctant to acknowledge their intention to act in the
best interest of their children (Casiday, 2007). One means of building trust has been the
use of narrative in the exchange of information about health risks (Earle and Cvetkovich,
1995), and the dialogue between provider and parent is one place where narrative can be
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built. Narrative accounts of patients’ experiences during medical encounters help to provide
differing “frames” for the story of such encounters, inasmuch as patients may perceive a
series of events or the importance of specific events differently than physicians. Narrative
approaches to physician—patient interactions have been used extensively in bioethics as a
means of uncovering morally salient considerations that otherwise would have been ignored
(e.g. Chambers, 1999; Fiester, 2007). Narrative can similarly be used as a tool for the
exploration of families’ perspectives when interacting with physicians or other service
providers in the context of autism.

The working group recognized, however, that there are barriers to effective communication
around risk factors between parents and service providers that need to be surmounted to
better create opportunities for dialogue and the construction of trust-building narrative (see
Figure 3). Barriers raised generally fell into three groups: (a) institutional/organizational
issues within the providers’ setting; (b) providers’ lack of risk communication skills and
savvy; and (c) provider’s impaired access to, and understanding of, the most appropriate
autism risk factor information suitable for risk communication (as opposed to professional
knowledge or research) purposes.

Finally, one additional major barrier discussed that fell outside these three areas was a
perception that there was also a lack of parental comfort in asking questions about risk. This
could well be related to some of institutional/organizational issues (e.g. insufficient time
during clinical encounters) but also could be connected to worry that raising these questions
might not be well received (perhaps a consequence in part of erosion in trust). From a survey
of the literature, little seems known about this barrier and further research in this area could
be helpful.

With respect to institutional/organizational issues, the working group noted time pressure
faced by providers during service encounters and lack of reimbursement for efforts related
to risk communication during service visits. Working group participants agreed that even
among the most qualified providers, there was still a lack of skill and experience directly
related to risk communication. Consequently, there was substantial support for finding ways
to enhance risk communication training for service providers across a range of disciplines
ranging from physician specialists, to general pediatricians, nurses, and early intervention
providers. The working group believed that relevant professional organizations, including
American Academy of Pediatrics, the American Medical Association, the American
Psychological Association, and the American Psychiatric Association, among others, should
require risk communication training as part of their continuing education requirements

and that both general and specific to autism “risk communication toolkits” could be
developed for distribution to providers through various channels. However, the working
group also acknowledged that for these efforts to be effective, improved content and
resources supporting such efforts likely needed to be developed. It was recommended that
these resources and content emphasize communication styles that are family-friendly, show
empathy, and stress that risk communication begin by “meeting families where they are”

in terms of their level of concern. Moreover, given that considerable scientific uncertainty

is likely to be part of the landscape around data on emerging autism risk factors, training

on how to best communicate information in the face of uncertainty was also anticipated to
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be crucial. This working group stressed that communication around emerging risk factors
should be proactive; instead of waiting for families to raise concerns themselves, the
consensus was that providers need to be ready and be able to approach risk factor topics
with individual families soon after they move into the public consciousness.

In addition, participants felt quite strongly that there was much room for improvement in
access to information about emerging autism risk factors presented in a manner that will
be most relevant when conveyed to families. There was support for the establishment of
a centralized resource, which compiles up-to-date evidence related to autism risk factors
and is “vetted” by a broad range of stakeholders. After establishment, the resource should
then be made widely known and accessible to service providers. It is possible that, as
discussed above, advocacy organizations can help fill this need. Such a central resource
could also house ready-to-distribute supporting materials that providers could use in their
practice and could also negotiate ways to speed the flow of clinically useful information
from researchers to service providers. Among the significant challenges associated with such
an effort would be the creation of buy-in from a diverse group of stakeholders, to balance
competing stakeholder interests and scientific evidence, and finding funding.

It was also recognized that, aside from the logistical challenges of timeliness and consensus
in the vetting process, such a central resource should also address some of the issues
related to optimizing content in a manner that best facilitates effective risk communication.
While quantitative information will undoubtedly be desired by professionals, many persons
may have difficulties understanding quantitative probabilistic information, and there is
disagreement about which kinds of quantitative formats (e.g. frequencies vs. percentages)
are most understandable (Condit and Shen, 2011; Gigerenzer et al., 2005; Hampel, 2006;
Slovic, 1987, 1997; Smith et al., 2010). However, qualitative descriptions of risk may be
interpreted very variably and thus be even more problematic. For example, one recent
study (French and Maule, 2010) demonstrated a 40-fold difference between regulators and
laypersons in what was meant by the term “low risk” (Berry et al., 2002).

Even more sobering is the glaring need in autism risk communication for families to
understand complex nuances of risk. For example, a relative risk of 2.0 (“doubling of risk
associated with exposure”) may seem quite large and is often a convention used to define
“large associations” in epidemiology (Carruth and Goldstein, 2001), but if reconstructed as
a risk difference (say, the small absolute difference in the 2% risk for the exposed group

vs. 1% in the unexposed), the same data may have quite a different impact for families
(Rothman, 2002a). Similarly, when research suggests that a risk factor may account for “ten
percent” of autism cases, which sounds quite large, the interpretation of this may be quite
different if families can be helped to understand that, for a complex multifactorial disease
like autism, attributable risk percentages will not be bounded at 100% (Rothman, 2002b).

Efforts to make risk information more comprehensible may come at the cost of accuracy
or neutrality. The notion that someone bears “twice the risk of the average person”

may be more intuitively understandable than an absolute risk or risk difference, but as
already discussed, relative risks may be misleading. In addition, risk communicators may
employ so-called “risk ladders” to help contextualize the magnitude of a risk. Risk ladders
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present the risk of interest alongside of risks of larger and smaller magnitudes, and are
particularly useful for conveying risks of small magnitude. However, it is easy to give the
impression that a risk of interest is more or less acceptable than another risk to which it

is compared (NRC, 1989). Having said this, obstacles in achieving understanding among

a target audience may be due not to the audience’s inability to understand quantitative
information, but rather to the risk communicators’ inability to provide relevant information
in a comprehensible format (Fischhoff, 2007). Risk communicators have a responsibility
to make their messages as understandable as possible and not to automatically blame an
audience’s lack of understanding on their inability to understand.

Priority area 2: the roles of researchers and the media in balancing the communication of
scientific advances and continuing uncertainty

Providing the public with accurate, comprehensible, timely, and relevant autism risk
information presents special challenges to scientists and the media. Scientists may feel
most comfortable when communicating risk in quantitative terms, but as already discussed
many persons may have difficulty understanding risk information expressed quantitatively.
The same difficulties involved in making risk information comprehensible, accurate, and not
misleading in the clinical context also apply to research scientists’ communication with the
public. In addition, information contained in the primary scientific literature and intended
for consumption by other scientists should be a focus for risk communication. For example,
Tabor and Cho (2007) found that studies reporting genetic risk information for autism
tended to make causal claims using inconsistent criteria, and sometimes when such claims
are not warranted. Inasmuch as information contained in the primary scientific literature
may be used by genetic counselors, clinicians, and other risk communicators, misleading
claims—even if unintentional and subtle—can have magnified downstream effects.

University press offices also play a large role in communicating autism risk, insofar as they
disseminate summarized research findings to the scientific media, the popular media, and
the public directly. Press releases are typically less technical than the primary scientific
literature upon which they are based, and qualifications and nuances present in an original
scientific publication may not be reflected in a press release (Woloshin et al., 2009).
Individuals staffing press offices may not be trained in the relevant science or in risk
communication. Furthermore, part of the function of university press offices is to bring
attention and prestige to a university by highlighting the important and impactful research
being done there. While there is nothing wrong with this, some possible tension should be
acknowledged between this goal and that of providing clear and accurate risk information. It
is easy to inadvertently “hype” a scientific finding on autism risk beyond what is supported
by the primary scientific literature.

When risk information is misleading, through simplification, framing, or unintentional
“hyping,” harms (of omission, of poorly communicated risk, and of poorly understood

risk) to message recipients may result. Individuals and populations might act on this
information in ways they otherwise would not had they understood the information correctly.
Care should be taken to provide individuals with risk information relevant to their values
and interests, while avoiding—to the greatest degree possible—misunderstanding, anxiety,
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blame, or other bad outcomes. It is recognized that this ideal may be challenging to achieve
in practice.

The existence of uncertainty in risk information, particularly preliminary risk information,
exacerbates this ethical tension. Where risk information is not robustly supported by
evidence, or where the implications of this risk information are not fully understood, it
becomes more likely that individuals may act inappropriately, or that scientists or media
outlets communicating risk information may draw unwarranted conclusions. For example,
scientists may present preliminary research findings at an academic conference, where such
findings are not yet ready for publication and are shared for the purposes of providing a
“progress report” and to stimulate scholarly collaboration. Nonetheless, members of the
media or other stakeholder groups may be present at the conference and gain access to this
information (Schwartz et al., 2002). Given the rapid pace of autism research, the intense
interest of the general public on this subject, and the continued dissemination of both
preliminary and published findings, as we recommend below, clear guidelines for reporting
preliminary findings are needed for ASD research.

Even published scientific information comes with varying degrees of evidential support. For
example, a recent survey-based study found a statistically significant association between
acetaminophen use and ASDs (Schultz et al., 2008), but questions were raised regarding
recall bias and the validity of the findings (Cox and Mcdowell, 2009). While the gradual
accretion of evidence and debates over the robustness of evidence are part of normal
scientific process, from a risk communication standpoint, it should be emphasized that

the degree of evidential support for a risk factor has major ethical implications (Pellicano
and Stears, 2011). As concerns the present example, acetaminophen is a commonly used
anti-inflammatory in infants and young children, and parents’ disuse of this drug on account
of concerns about ASD development, /f not warranted, may leave children worse-off in light
of the lack of alternatives. Thus, it is important to carefully consider the degree of evidential
support for autism risk information that is appropriate prior to actively communicating

such information. Finally, the notion of “sufficient” or “appropriate” evidential support
involves value judgments, and the adequacy of standard scientific conventions governing the
acceptance or rejection of claims may at times be subject to reasonable debate, particularly
as concerns risk (Cranor, 1997; Shrader-Frechette, 1991).

Further increasing the stakes of autism risk communication is the fact that families affected
by autism remain desperate for answers in light of the absence of a comprehensive
biological profile of the disorder and an understanding of its etiology for the vast majority
of cases. Hence, mistakes in risk communication made by scientists, press offices, or

other media professionals may have a greater impact than they would in other contexts,
because the audience in question may “latch onto” risk information more strongly than

in other contexts. While scientists and risk communicators have obligations to prevent or
minimize inadvertent harm, they should not have sole authority in making decisions about
the design or timing of ASD risk communication. A number of treatments of risk analysis
and risk communication have emphasized the importance of broad stake-holder participation
(Kusch, 2007; NRC, 1989; Shrader-Frechette, 1991), and we echo these recommendations,
particularly as concerns ASD risk communication. Risk communicators may not be able to
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know in advance what risk information is relevant to message recipients, nor may they be
able to anticipate the comprehensibility of their messages without consulting their intended
audience in some capacity. Furthermore, since judgments of “sufficient evidence” are value-
laden, there is no good reason to exclude the voices of the broader autism community when
considering them.

To address these ethical concerns in risk communication, the working group proposed

the following five action items and additional areas for further investigation (see Figure

4). First, with little to no media training, scientists can find themselves involved in
communicating their results in an unfamiliar medium, which can lead to miscommunications
and misunderstandings (Garrett and Bird, 2000). University press officers should work
closely with autism scientists for training on interacting with the media. Second, the working
group also encouraged the development of a media tool kit—a reference and practical

tool that would help scientists navigate the often unfamiliar terms of communicating their
findings in nonscientific media.

Third, clear guidelines must be developed for reporting preliminary findings. Too often,
published studies include forward-looking statements that are far beyond the scope of the
published research and are readily misinterpreted by the media and public as being more
certain or explanatory of a complex phenomenon than it actually is. As an example, a 2009
genome-wide association study (GWAS) offers a cautionary tale on this matter. The study
identified CDH9and CDH10as candidate genes that may be associated with ASD etiology.
The authors of that study hypothesized that single-nucleotide polymorphisms on these two
genes may be “involved in shaping the physical structure and functional connectivity of

the brain that leads to the clinical manifestations of ASDs” (Wang et al., 2009). While

such GWAS studies reveal important etiologic clues about ASD, the complex phenotype

of ASD creates significant obstacles in establishing causality. The article concludes with

a forward-looking statement about the potential application of the study’s findings, which
the article suggests “can be better integrated to improve our understanding of the molecular
basis of ASDs, and foster the development of early preventive and corrective treatment”
(Wang et al., 2009).

Somehow, the forward-looking statements from the Science article became an overstatement
of the study’s findings in mainstream media. A BBC News Online (2009) story, published
the day the Wang study was released, made two unsubstantiated claims: first, that the article
had produced “the most compelling evidence to date that genetics play a key role in autism”
and that if one common genetic variant identified in the study were corrected, it “would cut
cases of autism by 15%.” The original Wang et al.’s article did not directly make this claim.
The source most likely was the press release issued by the sponsoring institution that said

in its opening paragraph that the study “pin-points a gene region that may account for as
many as 15 percent of autism cases ...” It is unclear how this estimate was derived, and,
consequently, it raises more questions about whether and how this percentage should be
reported. Given the wide popular impact that this finding had in both making claims about
the genetic nature of ASDs and about the ability to intervene in the natural history of the
disorder, the communication of preliminary findings should be more prudent.

Autism. Author manuscript; available in PMC 2021 October 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Yudell et al.

Page 12

Fourth, the working group believed that the National Institutes of Health and other funders
of autism research must devote additional resources to training graduate students in risk
communication, including ethical issues related to risk communication. Fifth and finally,
grant awards should make separate allowance to support engagement of risk communication
and ethical issues at every stage of the research process, including, most importantly, for the
dissemination of research findings, which would allow scientists to more effectively meet
the challenges outlined in this document.

Priority area 3: the importance of tailoring risk communication for autism to different
communities and populations, and the role of advocacy organizations

The goal of effective risk communication is to enable people to participate meaningfully
in decision-making about their own health and health care, or that of their patients or
family members. Parents, service providers, individuals with ASDs, and the general public
have a stake in understanding information about risk for autism. However, the populations
to whom risk information is targeted differ widely in their needs, perspectives, attitudes,
developmental levels, and experiences. Thus, it is important to consider how to tailor risk
communication to different individuals and communities in a way that takes into account
differences at the individual, familial, cultural, and societal levels.

A number of factors bear upon the consideration of how best to tailor ASD risk information
to a particular audience. These include, but need not be limited to, how individuals and
populations may differ in their ability to access ASD risk information or to receive a

timely diagnosis; how individuals and populations may differ in their ability to understand
ASD risk information, their information preferences, or their concerns over time; and how
individuals and populations may differ in their beliefs about the causation, categorization, or
appropriate treatment of ASDs.

Parents’ experiences with the health-care system or their ability to finance care can influence
their access to risk information, as well as their ability to develop a trusting relationship
with a health-care provider who is communicating risk information. Based on a national
survey of children with special health-care needs, Kogan et al. (2008) found that parents
identifying their children as having an ASD were significantly more likely to report
problems accessing health care and have unmet needs for family support services, referrals,
and coordinated care. Parents from ethnic minority backgrounds reported even greater
challenges in obtaining appropriate assessments for their affected child, thereby limiting
access to risk information, which is often provided in the context of a diagnostic evaluation
(Kogan et al., 2008). Children who are Black, Hispanic, or of other race/ethnicity are less
likely than White children to receive a diagnosis (Mandell et al., 2009), require more visits
before an assessment is made, and receive a diagnosis at a later age (Mandell et al., 2002).
These experiences and the frustration that results from them can influence parents’ ability
and willingness to establish a strong relationship with a health-care provider. The presence
of such a relationship may enhance the effectiveness of risk communication, while the
absence may prevent discussion entirely.

Access to ASD risk information may vary across the international setting. Most prevalence
studies to date have been conducted in the United States and United Kingdom. There is
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very little information about how the genetics, biology, risk factors, treatment, and course

of ASD differ across continents, countries, or ethnic groups (Grinker et al., 2011). Meeting
the information needs of populations at a global level will ultimately require that population-
specific information be available. Efforts to expand data available on diverse US and
international populations are currently underway, but face a number of obstacles, including
the development of “efficient and affordable diagnostic assessments that are reliable and
valid in multiple languages and societies” (Grinker et al., 2011).

Individuals and populations may differ not just in their access to ASD risk information,

but in their ability to understand that information, their information preferences, and/or
their concerns over time. When autism is diagnosed, questions arise regarding cause,
associated health risks, availability and access to intervention and support, and implications
for parenting. Many individuals will have low literacy and some will not be capable of
reading. In Europe, for example, it is not uncommon for educational and advocacy agencies
to provide “easy read” information, which is specifically designed for people whose first
language is not English, who may have a reading difficulty, or who would like simplified
information about ASD. Other individuals with autism, especially those with impaired
receptive language skills, may be helped by the use of photos, visual stories, and cartoons.
For many individuals, it will be necessary to involve a legal guardian in the process

of communication of risk information. Decision aids, such as pamphlets and videos that
describe risk information, have been shown to help individuals understand their options and
participate in decision-making, regardless of the intellectual or communication ability of the
individual (O’Conner et al., 2009).

Because risk information is often complex, there is a need for repetition of information and
an opportunity for questions and follow-up. The kinds of questions that will be relevant

are likely to change with the individual’s age, experiences, and current circumstances.
Questions about risks associated with autism may be especially pertinent during times when
the individual is transitioning from one life stage to another, such as the questions about
increased risk for seizures during adolescence or genetic risk during adulthood if and when
parenting is considered. This kind of careful, individualized, and developmental approach to
risk communication with persons with ASD requires patience, time, and, ideally, an ongoing
trusted relationship with a knowledgeable person.

Another important consideration relating to the tailoring of ASD risk information is that
individuals and populations may differ in their beliefs about the causation, categorization,
or appropriate treatment of ASDs. Parental attitudes and beliefs about what may have
caused their child’s autism will influence how risk information is understood, accepted,
and used. Such attitudes and beliefs can be influenced by the age of the affected child,

his or her developmental history, and the severity and nature of the child’s symptoms

and challenges. For example, the results of a parent survey conducted on the IAN (http://
www.ianproject.org; Law, 2009) indicated that, whereas the majority (79%) of parents
believed that autism was caused by both genetic and environmental factors, parents
whose child had a history of regression were much more likely to believe that vaccines
cause autism. Such beliefs, rooted strongly in personal experience, may influence parents’
openness and trust toward different ideas and perspectives. Other factors that shape parental
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attitudes and beliefs about risk factors for autism include their prior experiences with
the health-care system, religious, ethnic, and racial backgrounds, media influences, and
the historical context, as discussed above (Elder, 1994; Hebert and Koulouglioti, 2010;
Ravindran and Myers, 2012).

Just the same, beliefs about the causality of ASDs can differ between cultures more broadly
(Grinker et al., 2011; Mandell and Novak, 2005; Ravindran and Myers, 2012). For example,
while beliefs about the etiology of ASDs in the United States and United Kingdom focus
increasingly on biological causes,

French health professionals generally view autism as a problem that lies within
family social relationships and with the mother-child relationship in particular,
[and] there are only a few psychiatric or medical centers with expertise on autism
as a genetic or brain disorder. (Grinker et al., 2011)

Differing views about the causality of ASDs may manifest in differing views about
appropriate treatment, as where behavioral and school-based interventions for ASDs have
been generally resisted in France. Even the very recognition of ASDs as such varies between
cultures (Grinker et al., 2011). Sensitivity to these individual factors that can influence
communication about risk can increase the likelihood that the information conveyed is
understood and perceived as credible by parents.

Addressing the various issues raised here is likely to be time-consuming, resource-intensive,
and logistically and ethically complex. In particular, individual and cultural variability in
belief as concerns the categorization and causality of ASDs raises questions about value
judgments and rationality that cannot be explored here. However, working group members
identified a number of action items that may be feasible for prioritization in the immediate
future (see Figure 5). First, there is a great need for novel strategies and culturally sensitive
materials for conveying accurate risk information to rural, ethnically diverse, and/or low-
literacy populations. Some efforts in this area have already been made (see, for example,
Mackert et al., 2009), but given the profound influence of health literacy, ethnicity, and
culture on risk beliefs and attitudes, more attention is needed. Barriers to accessing accurate
risk information by parents from ethnic minority backgrounds include lack of training for
health-care professionals in autism and risk communication, financial barriers in paying for
diagnostic and counseling services, and differing cultural interpretations of the meaning and
causes of autism and its symptoms. Parents frequently develop their own beliefs about the
causes of their child’s condition; cultural beliefs and attitudes have a significant influence on
these beliefs, which will ultimately shape how the information that the health-care provider
offers is perceived and accepted.

Second, individuals with autism have the right to self-determination and direct involvement
in decisions affecting their lives; such a right requires that information be provided

to people with autism in way that is sensitive, comprehensible, and meaningful. It is,
therefore, important to involve persons with ASD and their families in the discussion
concerning how best to convey risk information to persons with ASD and to respectfully
consider their concerns that scientific findings pertaining to both genetic and environmental
risk factors could lead to discrimination. This call for greater stakeholder participation
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in ASD risk communication echoes other recommendations as concerns risk assessment
and communication more generally (Johnson, 1999; Meghani, 2009; NRC, 1989; Shrader-
Frechette, 1991).

Third, advocacy organizations can and should play an important role in risk communication.
Such organizations, especially those that are also involved in funding research and
supporting legislative reform, are uniquely positioned at the interface of the scientific,
government, and stake-holder communities. Their role involves representing the needs

and perspectives of families and deciphering and synthesizing the vast amount of

complex scientific knowledge in a way that is understandable, trustworthy, and useful for
stakeholders.

As mentioned above, a recent survey suggests that parents are increasingly turning to

the Internet to access information about autism. Thus, one important role of an advocacy
organization is to provide accurate and clear summary information about risk factors. Today,
the web is the principal means for conveying such information because of growing ease

of access and the ability for the organization to change content easily. Almost all disease-
focused advocacy organizations provide such information on their websites, but it can range
in depth from the very general statements regarding risk factors to very specific, detailed,
and actionable information. Some organizations provide risk information that is specifically
intended to influence decision-making and actions, such as information about how to reduce
the risk of a disease by avoiding certain exposures (Needleman, 1987). Other organizations
provide tools for interpreting risk information, such as how to interpret a medical test related
to a disease. Many organizations provide ratings on the empirical validity of certain claims
about risk information.

While these tools and types of information are certainly useful for families and affected
individuals, effective risk communication is an interactive process requiring opportunities
to exchange opinions, ask questions, and discuss risk and methods of managing risk
(NRC, 1989). Best practices in risk communication (Covello, 2003) include accepting
and involving stakeholders as legitimate partners by demonstrating respect and including
them in the decision-making process; listening to people to find out what they know,
think, feel, and want done, and letting people know that what they think and feel is

valid and has been understood; communicating in a way that is truthful, frank, open, and
compassionate; discussing data and information uncertainties, strengths, and weaknesses;
and being accessible to reporters and other in the media.

Advocacy organizations can help implement these best practices in risk communication

that complement our above-outlined action items by providing on their website, accurate,
clear information that conveys respect for the parent as the ultimate decision-maker and
encourages parents and affected individuals to further explore their questions and concerns
about risk in the context of a trusted relationship with a professional, such as their physician.
Advocacy groups should also develop opportunities for give-and-take, offering different
points of view, and sharing feelings and concerns about risk information and related research
through town hall meetings, webinars that offer time for questions and answers, and through
social networks, such as Facebook and blogs, which allow an opportunity for posing
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questions and airing of different perspectives. Many advocacy organizations also provide

a mechanism for direct one-on-one contact (e.g. “Autism Response Team” toll-free number
at Autism Speaks), which allows people to discuss their concerns and questions with a
knowledgeable person.

When new scientific findings are published, advocacy organizations can also improve the
public’s understanding of such findings by posting statements on their website that help
interpret the implications of such findings and by responding to queries from the media with
clear, accurate information. Increasingly, advocacy organizations are providing scientists an
opportunity to post blogs about their new findings that can help provide more detail and
context than can typically be offered by the media, as well as an opportunity for airing of
questions and perspectives from the stakeholders who read the blog.

Priority area 4: the dissemination of research results to autism research study participants

There is a longstanding and ongoing debate in biomedical research about whether research
results should be returned to participants (Fernandez et al., 2004; National Bioethics
Advisory Commission (NBAC), 1999; Shalowitz and Miller, 2005). In recent years, much
of this debate has focused on the return of genetic results (Bookman et al., 2006; Fabsitz et
al., 2010; Ravitsky and Wilfond, 2006). The dilemmas about return of results have been a
challenge for genetic studies of autism in the past and present, and will become even more
significant as both genetic and environmental studies identify possible causal factors in the
future.

The working group discussed several arguments in support of returning of individual
research results that are especially relevant in autism research. The first is beneficence, that
individual results may provide important benefits to participants. There are three main kinds
of direct benefits that are possible from return of results: (1) return of clinically significant
and/or actionable results that will affect the treatment of the affected participant, (2) the
return of results that provide explanatory or diagnostic information, and (3) return of results
to demonstrate reciprocity and trust to research participants, and to provide information

and knowledge about the progress of the research study. It is worth noting that Miller

et al. (2010) recently documented that autism research participants believed that genetic
results that could explain the cause of autism and provide an answer as to “why” a child
developed autism should be disclosed to participants, even if they were not fully validated,
immediately actionable, or able to provide direct clinical benefit. Another study found that
parents of children with autism who were enrolled in genetic research study were interested
in results for potential future benefit for reproductive decision-making for themselves, their
children, and other family members (Tabor, 2011). These findings support a potentially
greater obligation to return results to participants in autism research, as compared to other
disease research contexts.

The working group also identified several potential harms that might arise from return of
individual research results. Most of these harms arise from the fact that many results may

be returned that are not yet validated, or for which the meaning and clinical utility have

not been characterized. These potential harms include the following: (a) the potential risk

of therapeutic misconception or research participants misunderstanding the goals of research
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as being synonymous with the goals of clinical care; (b) the potential for misunderstanding
and misinterpretation of results, leading to unnecessary diagnostic odysseys or therapeutic
choices; and (c) the potential damage to the trust relationship between researchers and
research participants, both within the specific study and more broadly in the research
enterprise, if results are later found to be incorrect.

The working group discussed the balance between these potential benefits and harms of
return of results in the context of autism research. The lack of understanding about the
etiology of autism creates unusual challenges both for the potential benefits and potential
harms. Researchers may feel obligated to demonstrate reciprocity to participants, providing
any possibly useful or personally meaningful results when possible. However, the lack of
certainty or validity around research results, as well as the lack of possible clinical utility,
may limit the potential benefit of the return of results.

In addition, the pace of autism research has led to a rapid increase in findings, particularly
in genetic causes of autism. It is likely that research on environmental causes of autism may
also yield substantive findings in the near future. As the aggregate findings of these studies
are reported in the media, researchers and participants may have increased expectations
about the return of individual research results and about the meaning of those results.

Given these challenges, the working group developed five recommendations (see Figure

6) surrounding the return of results in autism research. First, researchers should develop
protocols and approaches for the evaluation and possible return of results for autism studies.
These protocols should consider the impact of results on the individuals and families in the
studies, and how these families will use this risk information, if at all. They should include a
time line for when possible results will be communicated to study participants. The working
group also agreed that researchers should develop plans for communicating aggregate, as
well as individual, results to research participants, as there may be situations where return of
aggregate results is more appropriate.

Second, when considering results for return, researchers should consider the clinical validity
and utility of possible results. Because so little is understood about the etiology of autism,
there may be a potential to prematurely return results to participants in the name of
reciprocity, even if the results are preliminary and not validated or incompletely understood.
Researchers need to consider what participants will do with results, and whether the results
actually provide adequate benefit to participants to merit return.

Third, researchers should avoid the creation or amplification of therapeutic misconception
in the return of results. In autism, because many research studies are conducted in academic
medical centers, parents of participants may believe that research is expected to provide
direct clinical benefits to their children, rather than generate generalizable knowledge. In
this context, the return of results may increase this potential therapeutic misconception and
increase the likelihood that participants will misunderstand the meaning of results.

Fourth, multiple stakeholders in the autism community, including affected individuals, their
families, and advocacy groups, should be involved in the creation of guidelines for return
of results in autism research. One possible strategy for achieving this is to establish a
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national autism ethics advisory board, composed of multiple stakeholders, that could create
guidelines and serve as a consult service for ethical issues and planning related to the return
of results.

Fifth and finally, the working group acknowledged that there are little if any empirical data
about how study participants actually interpret and use research results and that there is a
need for research in this area. The working group recommends that autism researchers who
are returning results partner with researchers who can empirically study the process and
short- and long-term impacts of return of results on participants. These data can be used

to inform return of results guidelines, as well as future studies and researchers facing these
issues.

Conclusions

There currently remains a lack of understanding of the mechanisms of autism etiology. The
increasing volume of research in this area may bring rapid change to our understanding

of this complex disorder. At a follow-up meeting held at Seattle Children’s Hospital and
the University of Washington, a smaller group began to plan for the process of developing
research projects examining some of the challenges of autism risk communication and
ethics and the challenges inherent in disseminating novel findings in autism science. Several
working group members are collaborating on projects that will hopefully begin to clarify
the complexities examined in this article. In addition, researchers around the world are

also beginning to pay closer attention to these issues (Pellicano and Stears, 2011). Without
rigorous attention to risk communication and ethics regarding the dissemination of these
findings, the benefits of such findings may lead to poor risk communication and general
misunderstanding of the disorder. Our field and those for whom this research is done will
benefit from closer attention to these issues. Scientists need to be proactive on matters of
risk and ethics. If the history of autism is any guide, failure to do so would be irresponsible.
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Figurel.
Participants in October 2009 meeting including speakers and invited stakeholders

(Affiliations listed are as of the meeting date).
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Day I:
e Michael Yudell: Communicating Autism Findings: A Brief History
e Holly Tabor: The Ethical Issues Surrounding ASD Risk Communication
e Peter Szatmari: Autism Genetics Research: Communication Challenges as the Field Develops
e Shalom Wacholder: The Promise and Peril of Studying Gene-Environment Interaction-Will
This Science Responsibly Inform Autism Risk Communication?
e Marshalyn Yeargin-Allsopp: “Cross-Cultural” Communications: Academic Researchers,
Government Agencies, Media, and The Community
e Lynn Goldman: Case Studies in Communicating Scientific Findings on Environmental
Exposures and Children’s Health
e Holly Peay: Patients, Parents, and Providers: Genetic Counselors and the Communication of
Gene/Environment Interactions
Craig Newschaffer: Review and Discussion of “New Discovery” Scenarios
Paul Law: Presentation of Interactive Autism Network Parent Survey Results with Discussion
Day 2:
e Geraldine Dawson: The Role of Advocacy Organizations in Disseminating Information about
Autism Risk Factors
e Baruch Fischhoff: Preparing For the Unknown (But the Likely) — What We Can Do Now to
Increase the Chances of Successful Autism Risk Factor Communication
e Panel Discussion on “The Ethical Responsibilities of Researchers in Communicating
Preliminary Research Findings on Autism Risk with Irva Hertz-Picciotto, Christopher
Stodgell, & Lisa Croen
Figure2.
Talk topics.
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I. Require risk communication by professional organizations as part of their continuing education
requirements

2. Develop risk communication “tool kits” for distribution to providers through various channels

3. Improve content and resources supporting these efforts by emphasizing communication styles
that “meet families where they are”

4. Train professionals on how to best communicate risk information in the face of scientific
uncertainty

5. Prepare professionals to address emerging risk factors as they move into the public
consciousness

6. Establish a centralized resource, which compiles up-to-date evidence related to autism risk
factors and is “vetted” by a broad range of stakeholders.

7. Address the glaring need for families to understand more complex ideas about risk by including
access to understandable information in the centralized resource

Figure 3.
Summary of recommendations in priority area 1.
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I. Train autism scientists to work competently with the media by having them work closely with
university press officers

2. Develop a media tool kit for scientists to assist in dealing with the mainstream press

3. Develop clear guidelines for reporting preliminary findings

4. Support graduate training in risk communication with a particular focus on performing it
accurately & ethically

5. Include a separate allowance in grant awards for the funding of the dissemination of research
findings

Figure 4.
Summary of recommendations in priority area 2.
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I.  Develop culturally sensitive materials for conveying accurate risk information to rural,
ethnically diverse, and/or low-literacy populations.

2. Risk information should be provided to people with autism in way that is sensitive,
comprehensible, and meaningful.

3. Present risk information on stakeholder websites in an accurate, clear manner that conveys
respect for parents of children with ASD and adults with ASD as the ultimate decision makers,
encouraging them to explore questions with a trusted professional.

4. Use advocacy organizations to help provide opportunities for voicing opinions, sharing feelings,
offering different points of view about risk information, and asking questions of experts on the
subject either through webinars, town hall meetings, or social networks.

5. Advocacy organizations can help improve public understanding of science and risk-related
information by posting such information on their websites and providing forum for the airing of
questions and concerns from stakeholders to experts.

Figure5.
Summary of recommendations in priority area 3.
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I.  Develop protocols and approaches for the evaluation and possible return of results for autism
studies including returning aggregate results when more appropriate

2. Consider the clinical validity and utility of possible results as well as what they will possibly
used for by recipients before their return

3. Avoid the creation or amplification of therapeutic misconception in the return of results when
addressing the purpose of research with participants

4. Create guidelines for return of results in autism research by involving multiple stakeholders in
the autism community, including affected individuals, their families, and advocacy groups. This
could include the establishment of a national autism ethics advisory board

5. Perform research into how study participants actually interpret and use research results to fill
the lack of empirical data in this area

Figure 6.
Summary of recommendations in priority area 4.
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