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What is the Methodological Question Being Addressed Do item response theory-based
person-ability scores have better statistical power and accuracy than norm-referenced scores when
used as outcome measures in intellectual disability clinical trials?

Introduction Rare genetic conditions associated with neurodevelopmental disorders are
associated with a more severe phenotype, including intellectual disability (ID). The core symptoms
of ID—cognitive and adaptive functioning—are natural targets for novel interventions which are
hoped to be mechanism-altering for these rare genetic conditions. However, these symptoms are
typically assessed via standardized instruments which produce norm-referenced scores.
Norm-referenced scores represent the comparison of an individual’s level of ability to that of their
chronological age-peers, and as a result, floor effects are common when deployed among people
with severe impairments. An alternative to norm-referenced scores are person ability scores based
on an item response theory model of the measure. These are a direct index of ability, and are
designed to assess within-person change. However, empirical data are need to evaluate the
theoretical advantages of ability scores as outcome measures in ID clinical trials.

Methods The Vineland Adaptive Behavior Scales, Third Edition provides ability scores (growth
scale values, GSV) at the subdomain level, where the norm-referenced scores are called V-scale
scores. We simulated a series of randomized controlled trials, varying the following factors:
subdomain, age range of participants, baseline level of functioning, sample size, and treatment
effect size. For each factorial combination of conditions, 2,500 datasets were constructed. The GSV
and V-scale scores were compared in their ability to recover the true effect size (i.e., normalized
root mean square deviation, nRMSD, smaller values are better) and power of the studies to detect
the true effect (i.e., the proportion of simulated studies in which the null hypothesis is rejected at
p<.05, higher values are better when the true effect is non-zero).

Results The Interpersonal subdomain is reported here. The GSV and V-scales performed similarly
when the true effect size was zero. Regardless of sample size, both maintained the Type I error rate
around 5%, and the nRMSD was similar between the scores. However, in the presence of a
moderate treatment effect, the GSV outperformed the V-scale scores. The power advantage of the
GSV was slight: 65% versus 62% for N = 50; 95% versus 94% for N = 120. However, the nRMSD
was much smaller for the GSV (0.72 for N = 50, 0.74 for N = 120) than the V-scale (0.92 for N = 50,
1.06 for N = 120). The results from all parameterizations of study conditions, for all subdomains will
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be presented.

Conclusion The results of this simulation study provide initial empirical support for the argument
that ability scores may offer statistical and methodological advantages over norm-referenced
scores when used as outcomes in clinical trials of ID. In the next stages of this work, we will explore
the extent to which this is true under other sets of conditions commonly encountered in ID
research.
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