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[bookmark: _Hlk179357041]Symposium Title: Meaningful Significance: The Pursuit of Knowledge About Clinical Meaningfulness in IDD research
Chair: Cristan Farmer and Audrey Thurm, Intramural Research Program, National Institute of Mental Health
Discussant: Cristan Farmer (discussion facilitator)
[bookmark: _Hlk178762564]Overview: Clinical researchers contemporaneously evaluate three general questions through the design, analysis, and interpretation of a study. First, is an effect real or should it be attributed to chance? Second, if it is real, how big is it? Third, is that magnitude enough to matter? The statistical significance of an effect, usually operationalized with a p-value, informs the first question. The effect size, which is usually some standardized metric of magnitude like Cohen’s d or Spearman’s r, is used to evaluate the second. For the third, it is essential to consider indices of practical significance, because even the tiniest effect can be made statistically significant with a large enough sample size. But metrics of practical significance do not always convey to clinicians, consumers, or even the researcher themselves information about real-world implications that is easily understood or interpreted. Among other scientific, cultural, and regulatory forces, recognition of this fact led to a push for more consideration of clinical meaningfulness in the late 1990s, but this has been especially focused on the reporting of clinical trials. Responses to this included the use of risk potency metrics (e.g., relative risk, number needed to treat) for communicating meaningfulness to clinicians, and the more purposeful inclusion of the patient voice in the drug development process, such as attempts to define the minimal clinically important difference. However, less attention has been paid to non-interventional clinical research, and under which circumstances it is necessary to understand and convey information about the clinical meaningfulness about individual effects, or how that information might be generated. This symposium will primarily be discussion-based, allowing the experiences and opinions of researchers from a range of settings to be presented and evaluated in a first step toward the creation of guidance for quantifying, evaluating, and conveying information about clinical meaningfulness of statistical effects in IDD research. The four panelists will introduce their backgrounds and viewpoints on how the concept of clinical meaningfulness applies to statistical results in their work, followed by a facilitated panel discussion. The topics will range from a specific statistical method to a big-picture assessment of how the clinical meaningfulness of individual analyses translates to whether and how results are implemented in practice. Dr. Aaron Kaat will describe impact analysis, a method for generating clinical meaningfulness from measurement invariance analyses. Dr. Caitlin Hudac will discuss approaches to addressing clinical meaningfulness in neuroscience research, and Dr. Natasha Ludwig will focus on neuropsychological research, with special attention to the utilization of qualitative methods and the patient voice. Finally, Dr. Leonard Abbeduto will discuss implementation science in IDD, focusing on how the evaluation and promotion of clinical meaningfulness in our analyses will help to translate theoretically oriented projects to ideas and results with real-world implications. We hope that attendees will leave with an invigorated understanding of the role of clinical meaningfulness in all types of research projects, and with some ideas for how to enhance and evaluate it in their own work. 
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Paper Title: Statistical and Practical Considerations for Multi-Group Research
Author: Aaron J. Kaat, Department of Medical Social Sciences, Outcome and Measurement Science Division, Northwestern University Feinberg School of Medicine
Introduction: At a basic level, most quantitative research seeks to compare different groups of individuals, or the same group of individuals over time. Within the intellectual and developmental disabilities (IDD) field, this often means comparing those with IDD to the neurotypical “general” population. To facilitate these comparisons, researchers often evaluate measurement invariance (MI) to show that the scales are comparable, or use a related technique, differential item functioning (DIF) to show which items are non-invariant (c.f., Farmer et al., 2024). Many MI/DIF evaluations in the IDD field, however, have only focused on the statistical significance of their results, without thoroughly considering 1) whether MI/DIF analyses are appropriate given the nature of the data, 2) whether statistical significance translates into practical significance, or 3) what possible courses of action they can take in the event of DIF (i.e., non-invariance).
Method: Almost all methods for MI/DIF evaluation use a multiple-group framework, either in factor analysis or in item response theory (IRT), with comparison of nested models with increasingly constrained model parameters across groups. There are various statistical tests and rules of thumb to suggest whether adding the constraints makes the model worse (i.e., statistical significance). This is usually where the analysis ends. In this talk, I will review additional impact statistics, with special attention as to whether the indices are on the “observed” scale or are on a standardized scale (c.f., Meade, 2010). 
Results: Measurement differences must be disentangled from group differences in order for researchers to make meaningful conclusions about their studies. This is challenging insofar as the very items we use to examine group differences are the ones that may be non-invariant. When impactful non-invariance occurs, a researcher has to deal with these results—they might 1) ignore the DIF, 2) drop the offending items, 3) drop the offending (sub)score, or 4) proactively model the non-invariance. An impact analysis should guide this decision-making process.
Discussion: Through this presentation, I intend to briefly review MI/DIF methodology, with an emphasis on when it makes sense to conduct these analyses and how to use impact analyses to determine if lack of invariance translates into practical effects, and thereby inform how to manage problematic items. There has been a growth in MI/DIF analyses in the IDD field, which should encourage us to be thoughtful about how we utilize these methods responsibly and ensure that we appropriately interpret them.
References: Meade, A. W. (2010). A taxonomy of effect size measures for the differential functioning of items and scales. Journal of Applied Psychology, 95(4), 728-743. https://doi.org/10.1037/a0018966. Farmer, C., Kaat, A. J., Edwards, M. C., & Lecavalier, L. (2024). Measurement Invariance in Intellectual and Developmental Disability Research. American journal on intellectual and developmental disabilities, 129(3), 191-198.
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Paper Title: Beyond the Static: Addressing Clinical Meaning in the Context of the Developing, Maturing, and Dynamic Brain
Authors: Caitlin Hudac, University of South Carolina, Department of Psychology and Carolina Autism and Neurodevelopment Research Center
Introduction: Brain-based biological indicators or “biomarkers” could accelerate and leverage efforts towards clinical intervention (e.g., drug and device approval) for neurodevelopmental disorders (NDDs), including autism and intellectual disability. For instance, electroencephalography (EEG) biomarkers could aid intervention stratification or titration and/or serve as clinical outcome markers. Yet, there is tremendous genetic and phenotypic heterogeneity to consider across and within NDDs, even within rare genetic subgroups. Translational models from animals to humans may aid in identification of subgroups with shared underlying genetic and/or biological mechanisms. The goal is that unique profiles could be indicative of success for a particular treatment, as has been successful from a “precision medicine” approach. A large complication is that clinical targets may shift throughout development and maturation, as well as trial-to-trial variability that may provide insights into learning and treatment uptake. Building from preclinical biological models may highlight sensitive developmental periods of maximal plasticity, given the accelerated maturation in animals. But it can be difficult to translate preclinical animal model findings to humans clinical meaning. 
Method: I will present data linking preclinical models to EEG phenotypes and clinical, medical, and behavioral outcomes in rare genetic NDD subgroups across the lifespan (infancy through adulthood). 
Results: Briefly, I will make a case for optimizing neuroscience research design and programs to (a) use appropriate model systems to address specific questions, (b) accumulate a variety of biomarkers and leverage computational and analytic tools to describe patterns, and (c) ensure research designs account for shifts in maturation, development, and learning.
Discussion: At the core, our research seeks to optimize opportunities for learning and engagement in NDDs by targeting brain development in NND genetic subgroups (and preclinical model counterparts). By addressing brain development across a range of measurements (cellular, circuits/network, physiology, function, behavior), neuroscience is primed to support and accelerate treatment innovations. However, there is a need to increase communication across subdisciplines to make actionable, meaningful discoveries towards precision treatment. I propose basic and creative solutions for obstacles to interpretation of cross-species biomarkers, including requiring layperson descriptions to improve the transparency and importance of findings, emphasizing translational training programs and common resources to support researchers in communicating across disciplines, and targeted workgroups to align measures across species. 
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Paper Title: Utilization of Qualitative Methods and Patient Partnerships to Inform Meaningful Measure Development in IDD
Authors: Natasha N. Ludwig, Center for Neuropsychological and Psychological Assessment, Kennedy Krieger Institute; Department of Psychiatry and Behavioral Sciences, Johns Hopkins School of Medicine
Introduction: To describe meaningful differences or change in a construct, it is crucial that the measures used capture aspects of the construct that are both relevant and meaningful for the group of interest. Cognitive impairment is a core feature of intellectual and developmental disabilities (IDD), and research shows that parents of individuals with severe to profound IDD identify cognitive deficits as a primary factor impacting their child’s quality of life. Thus, cognition is certainly a meaningful construct to study in this population. However, many age-appropriate standardized neuropsychological assessments lack the ability to capture relevant and meaningful aspects of cognition for this group. Often, these individuals obtain scores at or near the floor on these measures, even when considering raw scores. This may suffice for broad classifications and help support access to educational or community services but offers limited precision in detecting meaningful differences, which is crucial in clinical and research settings. This presentation will highlight the importance of integrating qualitative and co-design methodologies in the development of meaningful measures by focusing on the need and development of meaningful measures of cognition in those with severe to profound IDD. 
Method: Integration of qualitative and co-design methodologies in meaningful measure development will be illustrated through the example of my ongoing K23 project, which aims to develop a novel neuropsychological measure of "responsivity"—a foundational aspect of cognition—for individuals with severe to profound IDD. The development of a robust conceptual model is central to designing meaningful measures. I will focus on the initial phase of this project, which involves constructing this model through an emergent grounded theory approach. This process is informed by multiple qualitative data sources, including an initial open-ended caregiver survey, caregiver interviews, and expert focus groups. 
Results: I will present a draft conceptual model of responsivity, based on insights from an initial global survey of 162 caregivers of individuals with severe to profound IDD (mean age: 8.7 years, IQR: 4.2–14.5, max: 50 years).
Discussion: From my perspective as a researcher, clinical neuropsychologist, and sibling of an adult with IDD, I will discuss the critical role of qualitative methods and patient partnerships in conducting IDD research, particularly in the development of measurement tools. Using cognition as an example construct of interest, I will demonstrate how these methods can enhance the relevance and meaningfulness of measures for specific groups. This approach is essential for enhancing the array of tools that IDD clinicians and researchers have and their disposal to capture meaningful differences in clinical care and research. 
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Paper Title: How Do We Move from Theoretical or Research-Oriented Projects to Interventions or Ideas That Can Change the Lives of People with IDD in Meaningful Ways in the "Real World"?
Authors: Leonard Abbeduto, MIND Institute and Department of Psychiatry and Behavioral Sciences, University of California, Davis
Introduction: Research on intellectual and developmental disabilities (IDD), whether conducted from a basic science or applied perspective, is intended to lead directly or indirectly to better lives for people with IDD and their families. It is surprising, therefore, that so little research conducted in our field focuses on functional outcomes that are meaningful for the individual with IDD or their family. In treatment research, the typical goal is to show change in biomarkers that reflect “target engagement,” in neurocognitive outcomes that can be administered in a standardized manner and that yield objectively measured indices of ability (e.g., eye gaze patterns in an eye-tracking paradigm, scores on a norm-reference test of intelligence), or in reports on behavior and mental health “filtered” through the perspective, biases, and expectations of a parent or other caregiver who knows the participant with IDD. In descriptive, non-treatment studies, measurements are often designed to provide insight into a highly specific biological system (e.g., HPA-axis), a circumscribed facet of the functioning of the “mind” (e.g., executive function), or a very specific type or pattern of behavior (e.g., aggression). It is also typically assumed that treatment-induced changes or differences in descriptive measures will lead to, or are associated with, differences in important daily life activities. I will argue that these assumptions should be tested explicitly and that we should invest more resources into understanding the pathways from the structures and functions indexed by biomarkers and neurocognitive and behavioral measures to the activities of daily life.
Method: I will present examples to highlight the limitations of current approaches to measurement in IDD research, with particular attention to treatment studies and comparative studies of different IDD conditions. I will also present examples of IDD studies that incorporate methods for assessing or increasing the chances of obtaining practically meaningful results.
Results: Among the approaches to addressing practically meaningful results identified are (1) documenting correlations with read-world activities when developing new, otherwise more traditional, measures; (2) embedding opportunities for new learning in treatment studies; and (3) creating batteries of measures that differ across individuals within a study but that collectively capture the “whole of their functioning.” All these approaches, I believe, require input from potential “consumers” (including people with IDD) throughout the research process. 
Discussion: I am hoping to generate through audience discussion other ways of ensuring we as a field develop measures that matter. I will also argue that reimagining dissemination as a process of creating useable information for consumers through “plain language” papers distributed via nontraditional outlets will also facilitate the translation of findings from a range of scientific approaches into the lives of people with IDD and their families in meaningful ways.
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