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Abstract
High quality science relies upon psychometrically valid and reliable measurement,
yet very few Patient Reported Outcome Measures (PROMs) have been developed
or thoroughly validated for use with autistic individuals. The present commentary
summarizes the current state of autism PROM science, based on discussion at the
Special Interest Group (SIG) at the 2022 International Society for Autism
Research (INSAR) Annual Meeting and collective expertise of the authors. First,
we identify current issues in autism PROM research including content and con-
struct operationalization, informant-structure, measure accessibility, and measure
validation and generalization. We then enumerate barriers to conducting and dis-
seminating this research, such as a lack of guidance, concerns regarding funding
and time, lack of accessible training and professionals with psychometric skills,
difficulties collecting large representative samples, and challenges with dissemina-
tion. Lastly, we offer future priorities and resources to improve PROMs in autism
research including a need to continue to evaluate and develop PROMs for autistic
people using robust methods, to prioritize diverse and representative samples, to
expand the breadth of psychometric properties and techniques, and to consider
developing field specific guidelines. We remain extremely optimistic about the
future directions of this area of autism research. This work is well positioned to
have an immense, positive impact on our scientific understanding of autism and
the everyday lives of autistic people and their families.

Lay Summary
Much of autism research uses questionnaires completed by autistic people them-
selves or someone who knows them well. However, we often do not have a good
understanding of how these types of questionnaires work among autistic people.
In this commentary paper, we summarize important issues in this area of science,
identify things that may get in the way of making progress on these issues, and
provide recommendations and resources about what to do next.

KEYWORDS
autism research methods, autistic self-report, measurement, patient reported outcome measures,
PROM, questionnaires
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INTRODUCTION

High-quality science relies upon psychometrically valid
and reliable measurements that are appropriate for the
context of use (Flake & Fried, 2020; Fried et al., 2022).
Within autism research, questionnaire data serves as the
foundation of approximately 57% of all federally-funded
research in the United States (Harris et al., 2021). Ques-
tionnaires are a type of patient-reported outcomes mea-
sure (PROM)—“any report of the status of a patient’s
health condition, health behavior, or experiences(s) that
comes directly from the patient” (Cella et al., 2015). Yet,
very few PROMs have been developed or thoroughly val-
idated for use with autistic people (Mazefsky, Day,
et al., 2018; Scahill et al., 2019; Williams et al., 2021).

A growing body of empirical evidence indicates that
issues of PROM psychometric investigation and valida-
tion are particularly relevant for autistic people due to
(1) the unique topography of autistic experiences
(e.g., differences in definitions of quality of life, anxiety
experiences, disability-specific peer victimization) that
are not captured by PROMs that were created and vali-
dated in the general population and therefore require
focused investigation; (2) the traditional reliance within
the field on proxy-report due to characteristics of autism
itself (e.g., differences in communication) and the emerg-
ing realization that discrepancies with self-reported autis-
tic perspectives reflect distinct experiences; (3) the
inherent gender imbalance of boys and men within the
autistic population that leads to biased samples; and
(4) compounding of systemic access issues for those from
multiply marginalized groups (i.e., autistic people with
other historically marginalized identities).

Therefore, researchers have called for increased atten-
tion and efforts toward improving measurement in
autism research through methodologically rigorous
PROM development, evaluation, and adaptation
(e.g., Bal et al., 2018; Nicolaidis et al., 2020; Wagner
et al., 2020). In response, we launched a Special Interest
Group (SIG) at the 2022 International Society for
Autism Research (INSAR) Annual Meeting focused on
PROMs and autism.1 Here, we summarize the discussion
among stakeholders, researchers, and clinicians during
the 2022 INSAR Annual Meeting SIG Session, and
expand these perspectives to include the collective exper-
tise of the authors to identify current issues in autism
PROM research, enumerate barriers to conducting and
disseminating this research, and offer future recommen-
dations and resources to strengthen methodological
approaches within the autism research community and
improve PROMs in autism research.

Author positionality and SIG members

We believe it is important to acknowledge the positionality
of the authors who contributed to this commentary and the
members of the SIG. The author team includes nine indi-
viduals, all of whom have extensive research and clinical
experience working with autistic individuals. Authors have
backgrounds in the following disciplines: clinical psychol-
ogy (HKS, HEM, AS, CL), developmental psychology
(KAR), internal medicine (CN), psychiatry/neuroscience
(ZJW), school psychology (EAK-K), and special education/
behavior analysis (SZ). Three authors identify as neurodi-
vergent (two as both autistic/ADHD; one as non-autistic
but ADHD) and the remainder identify as neurotypical.
Eight of the authors are cisgender women and one is a cis-
gender man. Eight of the authors identify as White and one
as Asian, with one author identifying as Hispanic and the
remaining eight identifying as non-Hispanic. Lastly, multi-
ple authors identify as applied psychometricians. The SIG
is composed of members across many stages of training
(i.e., graduate student, postdoctoral scholar, research scien-
tist, faculty) and professional settings (e.g., academia, indus-
try, non-profit). Multiple SIG members also have lived
experiences relevant to the current topic (e.g., as autistic
adults or caregivers of autistic individuals).

CURRENT ISSUES IN AUTISM PROM
RESEARCH

The dearth of available PROMs with strong psychomet-
ric properties in the autistic population is rooted in cur-
rent issues regarding operationalization and content,
informant-structure, measure accessibility, and measure
validation (Table 1).

Content and construct operationalization

There are concerns that some of the PROMs used in
autism research may not have adequate content validity;
that is, PROMs may not assess all aspects of the con-
struct of interest or may capture irrelevant constructs.
Furthermore, some constructs within autism research are
conceptually ambiguous or do not have an agreed upon
operational definition (e.g., controversial constructs).
Because of these issues, PROM item generation is often
not guided by a pre-specified theoretical model or a clear,
operationalized definition of the construct of interest
(e.g., using Patient-Reported Outcome Measurement
Information System (PROMIS2) method; PROMIS
Health Organization, 2013; see also (Mazefsky, Day,

1SIG Title: Improving Patient Reported Outcome Measures (PROMs) in Autism
Research: Bridging the Gap Between Advanced Psychometric Techniques and
Stakeholder Priorities. Additional information about the SIG, as well as
discussion questions, agenda, and other SIG session materials can be found at:
https://www.autism-insar.org/page/SIG2022PROMs.

2The PROMIS method was developed by an NIH Roadmap Initiative with
leading experts in the field to create tools that assess a wide range of health
constructs (e.g., fatigue, emotional distress, pain) efficiently and with excellent
precision. Briefly, the PROMIS method includes a set instrument development
and validation standards that provide the scientific foundation for the PROMIS
instruments including defining the concept and conceptual model, composing the
item pool, and testing instrument properties, among others.
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et al., 2018). For example, social “camouflaging” (Cook
et al., 2021) recently gained substantial research atten-
tion, sparking debates about construct validity and clini-
cal interpretation (Fombonne, 2020; Lai et al., 2021;
Williams, 2022) that are critical for ensuring sound mea-
sure development and psychometric validation (Hannon
et al., 2023; Williams, 2022). Additionally, overlapping
constructs pose an issue. That is, it may be difficult to dis-
tinguish between an instrument’s target construct
(e.g., anxiety) and autistic traits or related behaviors that
could be but are not necessarily related to that construct
(e.g., repetitive behavior or fidgeting). For example, mea-
sures intended to capture autism traits may be elevated
among children with more externalizing behavior and lower
language and cognitive skills (Hus et al., 2013) and that
responses on measures of anxiety may be impacted by
autism characteristics (Schiltz & Magnus, 2021). As another
example, an item on a sensory reactivity questionnaire
about avoiding noisy parties may be influenced by the
respondent’s social motivation or social anxiety. Similarly,
constructs may not fully capture all relevant content areas
that are important to autistic people. For example, existing
measures of quality of life may not adequately incorporate
the importance of a positive autistic identity, sensory issues,
or a sense of contribution to society (McConachie
et al., 2020). Finally, constructs may be conceptualized in
ableist ways, for example, confusing health-related quality
of life with underlying disability or assuming that a high
degree of social contact or relatedness are necessary compo-
nents of self-determination or emotional well-being.

Informant structure

There are also concerns that suitable self-report instru-
ments are not always available in autism research
(Nicolaidis et al., 2020), which necessitates gathering infor-
mation via informant-report from other informants
(e.g., caregivers, teachers). While informant report can
provide relevant and helpful information, it is problematic
to assume that self- and informant-ratings represent the
same underlying construct and are interchangeable.
Indeed, there are meaningful differences between self- and
informant-reports for a wide variety of PROMs (De Los
Reyes, 2011), for example in the area of self-determination
(Shogren et al., 2021; Tomaszewski et al., 2020), and these
discrepancies may be moderated by demographic and clin-
ical characteristics of both raters (Taylor et al., 2022). Self-
report is also particularly important for subjective con-
structs such as mood and well-being, as well as behaviors
that may not be observable by informants (e.g., restricted
and/or repetitive behaviors and interests (RRBs) or bully-
ing at school during unstructured time; Demaray
et al., 2013; McDermott et al., 2020). Nevertheless, some
constructs (e.g., those representing rigid personality fea-
tures, pragmatic language impairments, or social aloofness
(Sasson et al., 2014)) may potentially be more accurately

represented by informant as opposed to self-ratings due to
limited insight on the part of the individual being rated.
Although self-report should be included when possible, we
note that there are indeed some populations (e.g., very
young children, individuals with severe/profound intellec-
tual disability) who may not be able to complete self-
report questionnaires, but autism per se does not preclude
the use of self-report. Utilizing participatory research
methods (Keating, 2021; Poulsen et al., 2023) that involve
of autistic people and related stakeholders in PROM
development and/or use of other complimentary measures
(e.g., metrics of reading level, language ability, alexithy-
mia) can be particularly helpful in determining the proper
informant structure for a given construct or research ques-
tion (e.g., in what contexts self and caregiver report are
appropriate).

TABLE 1 Current issues in autism patient reported outcome
measure (PROM) research.

Areas of concern Specific issues

Content and construct
operationalization

Constructs not yet clearly operationalized
or conceptually ambiguous

Lack of agreement on operationalization
(e.g., controversial constructs)

Mismatch between measure content and
theoretical construct definition

Many relevant constructs poorly captured
by existing PROMs (e.g., capturing
irrelevant constructs, ableist
conceptualizations of constructs, lack
of coverage of relevant subconstructs
identified by theory, clinical experts,
and/or autistic lived experiences)

Informant-structure Over-reliance on informant-report and
under use of self-report

Assumption that self- and informant-
report measure same underlying
construct

Measure accessibility Problems with item wording (e.g.,
complicated terms/phrases, figures of
speech, jargon)

Confusing response options (missing
interval, leading question)

Measure validation and
generalization

Limited psychometric data in the autistic
population and/or relevant subgroups
(e.g. adults, individuals with below
average cognitive abilities, gender
minorities), especially beyond initial
studies

Some psychometric properties are less
often tested including sensitivity to
change, cross-cultural validity, test–
retest reliability, measurement
invariance, or predictive validity.
Factor structure, internal consistency,
and concurrent validity are more often
examined.

Outdated methods used to assess latent
structure, reliability, construct validity

SCHILTZ ET AL. 3
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Measure accessibility

Concerns with PROMs in autism research often pertain to
issues of accessibility; that is, common issues in developing
PROM items and responses (which are not unique to
autism research) may be magnified for autistic people. For
example, items may have problematic wording such as
complicated phrases (e.g., “to be more ineffective”), tech-
nical jargon (e.g., “engage in social interaction”), difficult
vocabulary (e.g., “self-determination”), and figures of
speech (e.g., “going your way”) (Choi & Pak, 2004;
Nicolaidis et al., 2020; Zickar, 2020). Furthermore,
response options may be confusing due to lack of clarity
and/or precision (e.g., What proportion of time is “some
of the time?” What does “moderately bothered” mean?;
Nicolaidis et al., 2020). In addition to wording issues,
detail-oriented autistic people may feel worried or unsure
how to respond to items with 100% accuracy (Nicolaidis
et al., 2020). Collectively, these problems impede accessi-
bility of PROMs for many autistic people, including indi-
viduals without intellectual disability or literacy challenges.

Measure validation and generalization

Even for PROMs that have been developed or adapted
for autistic people, there is often limited psychometric
data on the use of these measures in the autistic popula-
tion or relevant subgroups of autistic people, especially
beyond initial validation studies. This consideration is
crucial given that psychometric properties of a measure
may not generalize outside the validation sample, espe-
cially for individuals from historically underrepresented
groups such as racial and gender minorities. Scoring of
measures also often requires a binary gender selection,
which raises additional validity concerns given the dis-
proportionate gender variance within the autistic commu-
nity (Pecora et al., 2020). Furthermore, most
psychometric studies of PROMs in autism have been
conducted with youth and people with average or above
cognitive abilities (for a review, see Kim &
Lecavalier, 2022) and PROMs are often not developed
with consideration of autistic adults, those with intellec-
tual disability (particularly in the moderate or severe/
profound range), or those who do not communicate with
spoken words. Notably, issues of validation and generali-
zation are certainly not exclusive to autism research, and
there is ongoing debate in the literature regarding the
expectation for full psychometric validation in the target
population (Hughes, 2018). Nonetheless, the immense
heterogeneity among autistic people, especially in terms
of cognitive and language levels, at a minimum necessi-
tates evaluation of PROMs across samples that vary on
these characteristics (or explicit restriction of PROM
scope to only a subset of autistic individuals for whom
they are expected to be appropriate).

Finally, the majority of PROMs in autism research
are psychometrically tested in cross-sectional studies, and
often only include assessment of factor structure, internal
consistency, and concurrent validity, many with outdated
statistical methods (such as those critiqued by Preacher &
MacCallum, 2003 two decades ago). This approach limits
the types of validity data available to support these mea-
sures. Fewer studies test sensitivity to change, cross-
cultural validity, test–retest reliability, measurement
invariance, or predictive validity.

PROGRESS ON PROMs IN AUTISM
RESEARCH

Fortunately, a growing number of researchers are work-
ing to improve PROMs in autism. For example, some
investigators have developed PROMs in partnership with
autism stakeholders or conducted cognitive interviews
with potential respondents, greatly increasing the overall
content validity of the novel measures and their applica-
bility to the autistic population (e.g., Cassidy et al., 2018;
Mazefsky, Day, et al., 2018; Nicolaidis et al., 2021;
Riccio et al., 2020). Others have used a community based
participatory research approach with autistic adults to
adapt existing instruments for use with autistic partici-
pants (Nicolaidis et al., 2020). Other approaches include
the application of methods such as item response theory
(IRT), structural equation modeling, and network analy-
sis, and even more standard approaches such as test–
retest and convergent validity to answer substantive
empirical questions about the psychometric properties of
both newly-created and existing PROMs in the autistic
population (e.g., Frazier et al., 2022; Mazefsky, Yu,
et al., 2018; Schiltz et al., 2019; Schiltz & Magnus, 2020,
2021; Uljarevi�c et al., 2022; Williams et al., 2021; Wil-
liams, Cascio, & Woynaroski, 2023). Still others have
begun to incorporate PROMs into routine clinical prac-
tice, and the first systems of measurement-based care
(Lewis et al., 2018) were recently described within autism
research (McFayden et al., 2021; Schwartzman
et al., 2023).

The above efforts have resulted in notable progress
on PROMs in autism. Available measures of anxiety with
sound psychometric evidence in autism have grown sub-
stantially within the past 10 years (Schiltz et al., in press).
For example, the Anxiety Scale for Children with Autism
Spectrum Disorder (ASC-ASD; Rodgers et al., 2016) and
upward extension the Anxiety Scale for Autism-Adults
(ASA-A; Rodgers et al., 2020) were developed with input
from key stakeholders, include items based on the
research evidence on anxiety in autism (e.g., sensory pro-
cessing, intolerance of uncertainty), and received psycho-
metric evaluation in samples of autistic people. As
another example, the construct of emotion dysregulation,
a common concern among autistic people (Cai

4 SCHILTZ ET AL.
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et al., 2018; Mazefsky et al., 2013), can be measured with
the Emotion Dysregulation Inventory, an informant
questionnaire created using PROMIS methods, which
involved stakeholder input, cognitive interviews, a pre-
specified conceptual model, and IRT analyses in both
general population samples and autistic samples
(Mazefsky et al., 2021; Mazefsky, Day, et al., 2018;
Mazefsky, Yu, et al., 2018). As a final example, the Beck
Depression Inventory-II (Beck et al., 1996) was rigor-
ously psychometrically evaluated in autistic and general-
population samples using IRT methods, with differential
item functioning tests establishing approximate equiva-
lence between the two populations and a free online score
calculator provided to allow for easy calculation of IRT-
based latent trait scores in research and clinical practice
(Williams et al., 2021). Notably, these are only a few
examples of extensive ongoing research to improve
PROMs in autism research.

CURRENT BARRIERS TO AUTISM PROM
RESEARCH

Despite the clear need for continued efforts to develop,
adapt, and evaluate PROMs for autistic people, there are
barriers to engaging in and disseminating this research.

Uncertainty about where to start and where to go

For researchers aiming to improve PROMs for use in the
autistic population, it is often unclear if it would be more
appropriate to adapt an existing questionnaire or develop an
entirely new measure. Once a decision is made either adapt
or develop a measure, generating appropriate items can also
be difficult as there is no systematic process for item-writing,
curation, and evaluation (DeWalt et al., 2007).

Concerns regarding funding and time

Desire to advance PROM research in autism intersects
with concern that funders have little interest in “basic
measurement” research, particularly evaluating the prop-
erties of existing as opposed to newly-developed mea-
sures. Adequate funding support is needed to allow
researchers to devote time and effort to conducting mea-
surement studies.

Lack of accessible training and professionals
with psychometric skills

The ability to carry out psychometric analyses, or collab-
orate with someone who can, is also necessary for
researchers wishing to evaluate PROMs in autism. While

psychometrics at a basic level is typically part of standard
graduate school curriculum in psychology and allied dis-
ciplines, more advanced methods necessitate more
advanced training. Thus, researchers wishing to go
beyond the basics must seek out external resources and
training. On the other hand, for autism researchers who
are not interested in conducting psychometric research
themselves, foundational psychometric knowledge is still
necessary to make optimal methodological decisions and
interpretations regarding PROMs (Flake & Fried, 2020).

Difficulties collecting large representative
samples

Large samples (i.e., in the high hundreds or thousands)
are often required to conduct rigorous psychometric eval-
uations of measure (e.g., using IRT). It can be difficult to
obtain autistic samples of this size, related to the funding
and time barriers described above. Although large data-
bases (e.g., Feliciano et al., 2018; Hall et al., 2012) are
promising and likely an important step for future
research, straightforward use of these samples for PROM
evaluation is often precluded by a lack of clarity in sam-
ple characterization, questionable representativeness of
large samples (Rødgaard et al., 2022), time-intensive data
cleaning, and fraudulent responses within online surveys
(Harrop et al., 2021). The pooling together of many smal-
ler samples that utilize the same or similar measures in an
integrative data analysis is one promising alternative that
has previously been leveraged within the autism literature
(e.g., Magiati et al., 2017; Sturm et al., 2017; Williams,
Schaaf, et al., 2023).

Challenges with dissemination

It can also be challenging to disseminate research on
PROMs validated in autistic samples (and subsequent
measure updates) with the wider autism community.
There is a perceived lack of interest in conference presen-
tations that focus on measure development, and few
peer-reviewed journals specifically address measurement
issues in autism or related areas. Dissemination of and
access to licensed PROMs are further limited by chal-
lenges related to obtaining license permission, including
cost and administrative barriers (e.g., cumbersome con-
tract processing). It is a difficult balance to protect the
intellectual property of measure developers and to make
measures easily accessible to a larger audience
(Newman & Feldman, 2011). It is also often a challenge
to determine which PROM(s) to select, even when multi-
ple reliable and valid PROMs are available for use with
autistic samples. Taken together, these limitations likely
contribute to underutilization and inconsistency of valid
PROM use across autism research studies, which further

SCHILTZ ET AL. 5
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hinders the ability to compile large datasets (as described
above). On the other hand, open science (McKiernan
et al., 2016) offers a platform that is increasingly used to
make PROMs publicly accessible for research and clini-
cal use (e.g., PROMIS measures are freely available
online).

FUTURE PRIORITIES FOR PROMs IN
AUTISM RESEARCH

Below, we identify five priorities for future research to
advance the field of PROM science in autism (Table 2).

Continue to evaluate and develop PROMs for
autism

There is a need for continued research efforts that
develop and evaluate PROMs specific to autism.
Although there is understandable hesitancy to apply for
funding to support such efforts (as described above),
there are also funding exemplars for this type of research
(e.g., NIMH: Autism Patient Reported Outcomes Mea-
sures [AutPROM] Toolbox [PI: Nicolaidis]; NICHD:
Emotion Dysregulation [PI: Mazefsky]; AIR-P: Quality
of Life PROM [PIs: Lory & Maddox]; Flourishing
PROM [PI: Ross]; Autism Speaks, Loneliness PROM
[PI: Schiltz]; PCORI: multiple PROMs studies, not

autism-specific). We hope the growing recognition of the
importance of PROM science in autism leads to an even
greater emphasis on measure evaluation, adaptation, and
development by researchers and funding organizations.

It also remains paramount that researchers determine
whether existing PROMs developed for use in the general
population or other clinical groups can be suitably
applied to autistic groups without modification/adapta-
tion. In some instances, minor modifications may be war-
ranted. In these instances, researchers should also
prioritize reducing participant burden and fatigue
(e.g., by developing shortened or computerized adaptive
test versions; Lyall et al., 2022). However, when PROMs
are determined to be unsuitable due to psychometric limi-
tations, we recommend designing and validating novel
PROMs specifically for autistic individuals.

Use robust methods to develop PROMs

We recommend utilizing a systematic approach when
developing new PROMs, similar to the PROMIS frame-
work, to address many of the aforementioned issues in
PROM science in autism. These steps include (1) con-
struct definition and operationalization; (2) item bank
development; (3) qualitative item review; (4) pilot study;
(5) dimensionality analysis; (6) evaluation of measure-
ment invariance/differential item functioning; and (7) cali-
bration and scoring. Importantly, stakeholders should be

TABLE 2 Future priorities for autism patient reported outcome measure (PROM) research.

Priorities Specific recommendations

Continue to evaluate and develop
PROMs for autism

More studies examining whether PROMs developed in other populations (e.g., general population,
other clinical groups) can be suitably applied to autism

When minor modifications are not possible, design and validation of novel PROMs specifically for use
in autistic individuals and related clinical populations

Increased efforts to reduce participant burden for new, existing, and adapted PROMS (e.g., short
versions or computerized adaptive test versions)

Use robust methods to develop PROMs More participatory measure development and validation studies

Thorough conceptual mapping of construct of interest

Cognitive interviewing incorporated into the content validation process

Prioritize diverse and representative
samples

Assessment of psychometric properties in multiple subpopulations defined by demographic and clinical
factors (particularly among autistic women, adults, individuals with below average cognitive
abilities, and people who are non-speaking)

Periodically reassess the psychometric properties of PROMs with people who meet current diagnostic
conceptualization

Coordination of measure collection across studies of well-characterized autistic samples and
subsequent data sharing

Expand breadth of psychometric
properties and techniques

Longitudinal studies leveraged for psychometric information that requires multiple timepoints (e.g.,
test–retest reliability, sensitivity to change, temporal measurement invariance)

Leveraging of recent statistical advances (e.g., exploratory graph analysis)

Psychometric work should be undertaken by research groups who did not create the measure(s) being
evaluated

Consider developing field specific
guidelines

Guidelines for selecting PROMs in autism research (general and construct specific)

Guidelines for conducting and reporting upon psychometric properties of PROMs in autism research
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involved throughout the PROM development process
(i.e., defining the construct, item development, review of
items and response options, etc.). There is a need for the-
oretically driven item development based on multiple
information sources including stakeholder perspectives
and systematic review of previous research. Qualitative
item review should be conducted by academic/clinical
content experts and autistic stakeholders
(e.g., McConachie et al., 2020). Cognitive interviews with
intended respondents during qualitative item review
(e.g., Ratto et al., 2022) are also critical to determine if
items are measuring intended constructs in an accessible
way. These interviews can then guide the development of
more accessible self-report measurement methods
(e.g., incorporating pictorial scales, plain language,
and/or assistance from a support person; Fitzpatrick
et al., 2022; Kunin, 1955; Sauer et al., 2020).

Prioritize diverse and representative samples

Psychometric properties of both novel and existing
PROMs should be examined in subpopulations of autis-
tic individuals defined by demographic and clinical fac-
tors (e.g., comparing autistic people across gender,
individuals with and without cognitive impairments,
speaking and non-speaking individuals). One approach
for collecting large, diverse, and representative samples
involves the coordination of measure collection across
studies of well-characterized autistic samples and subse-
quent data sharing. Another approach is to concomi-
tantly use multiple different (or complementary)
recruitment strategies (e.g., recruiting from a university
autism clinic and online via social media), so as to coun-
terbalance limitations in each one. Given that individuals
who identify as cisgender, White males are over-
represented in existing clinical/community samples, and
efforts to establish more representative samples are
needed. Researchers should not assume that the highly-
selected samples of participants willing and able to take
part in traditional autism research studies (or conversely
surveys that predominantly recruit from social media or
large-scale participant pools such as SPARK) are repre-
sentative of the entire autistic population. As such, stud-
ies should test PROMs in naturalistic environments;
should use eligibility criteria that match what would be
used in real-world settings (e.g., eligibility for services as
opposed to a researcher-based assessment of autism diag-
nosis); should provide adequate accommodations and
supports; should partner with organizations and leaders
that can increase trust; and should actively work to lower
barriers to participation. Language translation and
cross-cultural comparison of measures, a common later
step of the PROM development process, should also be
undertaken in accordance with best practices (Eremenco
et al., 2005).

Expand breadth of psychometric properties and
techniques

Additional work in autism research should also focus
on improving the breadth of psychometric validation
studies in the field. There is a great need to perform
more psychometric analyses on PROM data from
multiple timepoints (e.g., test–retest reliability, sensi-
tivity to change, and temporal measurement invari-
ance), particularly in the context of secondary data
analyses of large-scale longitudinal cohorts. Given the
evolving landscape of psychometric methods (Jebb
et al., 2021; Stover et al., 2019), researchers should
also leverage recent statistical advances
(e.g., exploratory graph analysis; Golino et al., 2022)
to test psychometric properties. Ideally, this psycho-
metric work should be conducted by research groups
who did not create the measure(s) being evaluated to
limit vested interests (e.g., financial, academic/reputa-
tional) in the PROM’s validity or utility. Notably,
many of the more advanced statistical approaches
indeed require large samples, which may not be feasi-
ble given constraints on resources or the specific autis-
tic sub-population under study (e.g., childhood
disintegrative disorder, autism associated with rare
neurogenetic syndromes). In such cases, rather than
attempt to utilize “large-sample” statistical tech-
niques, researchers are advised to use methods appro-
priate for the sample size, which may include classical
test theory approaches (DeVellis, 2006; Nolte
et al., 2019), Rasch models (Cleanthous et al., 2019;
Petrillo et al., 2015), or Bayesian structural equation
modeling (Smid et al., 2020; Ulitzsch et al., 2023) to
analyze available data.

Continued validation of PROMs is also critical, as
“validation is an ongoing process” (Chan, 2014) and no
PROM should ever be simply considered “fully vali-
dated” for use in autism research after some specified
amount of psychometric evidence has been accrued
(Clark & Watson, 2019). Continuous validation may
include periodic measure updates, for example to reflect
current diagnostic conceptualizations of autism and the
evolving population of individuals receiving the diagnos-
tic label of “autism spectrum disorder” over time
(Arvidsson et al., 2018).

Consider developing field specific guidelines

Best practice guidelines may be helpful for autism
research in terms of PROM selection (both general and
construct specific) and adaptation, as well as conducting
and reporting on the psychometric properties of PROMs
in the autistic population (i.e., an autism-specific exten-
sion of the COnsensus-based Standards for the selection
of health Measurement INstruments (COSMIN)
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guidelines3; (Mokkink et al., 2010). Notably, a number
of tools such as the COSMIN extensions (Gagnier
et al., 2021; Mokkink et al., 2016, 2018, 2020; Prinsen
et al., 2016, 2018; Terwee et al., 2018) and the ConPsy
checklist (Vitoratou et al., 2024) are also available to
guide the development and evaluation of psychometric
instruments in general and can already be applied to
PROMs within autism research in their current form.
Use of measure-selection heuristics (e.g., selecting a
PROM based on frequency of use or robustness of psy-
chometric data in autistic people) may be beneficial
under some circumstances. It remains an open question
whether there is a need for guidelines specific to autism
research (e.g., including autism-relevant aspects of the
development process such as invariance testing by diag-
nostic status, assessment of confounding by intellectual
functioning, or autistic stakeholder involvement) or if
other non-specific guidelines are suitable.

RECOMMENDATIONS FOR ALL AUTISM
RESEARCHERS

Although the above recommendations are important for
autism researchers with a particular focus on PROM sci-
ence, all autism researchers can help to improve measure-
ment practices within the broader field of autism
research. In particular, we recommend including the fol-
lowing elements for each PROM within the measures
section of the method for all empirical articles (or, if not
possible, as a supplement):

• Details regarding available psychometric properties in
samples of autistic people. Relevant properties to
report include reliability, validity, factor structure/
dimensionality, measurement invariance/differential
item functioning [particularly across diagnostic
groups], diagnostic/screening performance (if the mea-
sure is intended for that purpose), and sensitivity to
change. If this information is unavailable, as the
PROM has not received psychometric evaluation in
autism, this should be stated explicitly, and psychomet-
ric evidence from non-autistic populations should be
reported with the caveat that such evidence may not
directly transfer to the autistic population.

• A single-test index of internal consistency reliability
within the study sample (preferably a version of coeffi-
cient omega [McNeish, 2018; Revelle &
Condon, 2019], but if not feasible, Cronbach’s coeffi-
cient alpha is suitable [Raykov & Marcoulides, 2019]).

• If the study sample includes multiple test administra-
tions (e.g., longitudinal studies or studies in which mul-
tiple informants fill out the same measure), an index of
test–retest or inter-rater reliability (preferably the
appropriate intraclass correlation [McGraw &
Wong, 1996; ten Hove et al., 2022]).

• Details regarding any PROM modifications or adapta-
tions in the present study.

RESOURCES FOR PROMs IN AUTISM
RESEARCH

We describe ongoing initiatives and resources that we
hope will help to address the many identified barriers to
progress in this area of autism research.

Psychometric training resources

To help address the training barriers described above, we
created the Autism PROMnet Training Resources List
(https://www.autismpromnet.org/view-training-resources.
html), a crowdsourced effort for researchers seeking
resources and training related to psychometrics and mea-
sure development. These resources cover topics such as
factor analysis, classical test theory, IRT, measurement
invariance, measure development, and specific software
and coding resources, among others. We invite the sub-
mission of psychometric training resources at https://
www.autismpromnet.org/submit-a-new-prom-to-
repository.html.

PROM dissemination and collaboration
resources

There are several clear needs in the area of autism
PROMs, including disseminating information to support
researchers and clinicians in making informed PROM
selections, as well as facilitating collaborations between
psychometricians and quantitative methodologists who
can lend their statistical expertise to autism research stud-
ies. In this context, we created an Autism PROMnet
Measures Repository (https://www.autismpromnet.org/
visit-prom-repository.html) as a resource for researchers
and clinicians seeking PROMs with evidence for reliabil-
ity and validity in samples of autistic people. The reposi-
tory includes PROMs related to many topics (e.g., autism
traits, mental health, quality of life) and is searchable by
various categories including by author, year, and con-
struct. This repository is a crowdsourced effort and pro-
vides a centralized location for PROM dissemination.
We invite the submission of PROMs with psychometric
evidence in autism at https://www.autismpromnet.org/
submit-a-training-resource.html. We also created the
Autism PROMnet Google Group (https://groups.google.

3The mission of COSMIN is “to improve the selection of outcome measurement
instruments of health outcomes by developing and encouraging the use of
transparent methodology and practical tools for selecting the most suitable
outcome measurement instrument in research and clinical practice.” COSMIN
has multiple useful tools including a detailed user manual outlining the 10-step
procedure for conducting a systematic review on PROMs, risk of bias checklist,
taxonomy of measurement properties, and database for systematic reviews,
among others.
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com/g/autism-promnet/), which serves as a general list-
serv for researchers, clinicians, and autism stakeholders
to connect and discuss PROMs, psychometrics, and mea-
sure development in autism research.

CONCLUSION

Although we identify many issues with the current state
of PROM science in autism research and acknowledge
many barriers to progress, we are excited by the burgeon-
ing group of people who share a passion for this topic.
We remain extremely optimistic about the future direc-
tions of this area of autism research, and particularly in
the context of the formation of Autism PROMnet as an
organizing body and the development of many free and
crowdsourced resources to improve autism measurement
and PROM science. This work is well positioned to have
an immense, positive impact on our scientific understand-
ing of autism and the everyday lives of autistic people
and their families.
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