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Abstract

The ability to demonstrate and quantify changes in social-communication skills has been hindered 

by a lack of existing measures with appropriate standardization and psychometric properties. Such 

a measure will be helpful for research in many populations, but will be particularly crucial for 

detecting incremental changes in youth with neurodevelopmental disorders, who may gain skills 

but still lag substantially behind same-aged peers. While study designs and statistical methods are 

under development to try to account for slow and/or non-linear, but potentially meaningful, 

improvements,1 there is a dearth of measures designed to capture both growth and loss of social-

communication skills. This opinion piece outlines the argument for such a measure, as well as 

primary issues to consider in its development.

Lay Summary

This opinion piece outlines the need to develop a new measure of social-communication ability 

that is more sensitive to small, but potentially important, changes. Such a measure is necessary to 
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demonstrate effectiveness of social-communication interventions for children with autism 

spectrum disorders and other neurodevelopmental disorders.

Keywords

Autism severity; neurodevelopmental disorder; intellectual disability; outcome measure; response 
to treatment

Social-Communication Skills as an Intervention Target

We define social-communication ability as the appropriate use and modulation of verbal and 

nonverbal behaviors during interactions with others (see National Institute of Mental Health 

(NIMH)2 and the Diagnostic and Statistical Manual for Mental Disorders3 for other 

definitions). Intervention efforts are increasingly attempting to measure changes in social-

communication deficits in children diagnosed with, or at risk for, autism spectrum disorders 

(ASD),4–7 as these deficits are a core diagnostic feature of ASD.3 Further, increased 

awareness that social-communication deficits are not specific to ASD but rather occur to 

various extents across all neurodevelopmental disorders (NDDs)8,9 has inspired the 

recommendation that children with deficits undergo intervention to improve their social-

communication, regardless of diagnosis or etiology.10–12

Unfortunately, while substantial evidence suggests that behavioral intervention can improve 

cognitive and language abilities as reflected on standardized measures,13–15 demonstrating 

change in social-communication has been more difficult.16 Clinicians and researchers agree 

that behavioral interventions, and potentially psychopharmacologic interventions, can 
positively impact social-communication development, but inadequate study methods and 

tools limit our ability to provide evidence to this effect.17,18 One specific limitation is that 

available instruments focus on deficits and/or impairment, rather than on ability (see19–22 

and other reviews for comprehensive listings of existing outcome measures for ASD). 

However, due to the cascading effects of social-communication impairments, measurement 

of change should be focused on skill development, not just on the reduction of deficit.

The inability to measure incremental skill development in social-communication directly 

challenges the attempts of researchers and clinicians to document improvement (or lack of) 

in response to intervention. Federal agencies like the Food and Drug Administration (FDA) 

require validated items and scales for the establishment of treatment efficacy.23,24 For 

example, the FDA provides guidance to help researchers understand how to consider 

different biomarkers/measures with respect to features such as “context of use” (e.g., for 

diagnostic vs. prognostic purposes).25 Therefore, lack of adequately sensitive measures to 

evaluate change has profound implications for public health, as policy makers and insurance 

companies rely on the results of treatment trials to inform regulations regarding provision of 

and payment for such interventions. Other areas of NDD research are similarly impeded, 

including longitudinal examination of skill and symptom trajectories, as well as cross-

disorder/syndrome phenotypic comparisons.
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In the following sections, we outline key lessons learned from the use of existing social-

communication measures, with a goal of moving toward more effective measurement 

strategies for documenting change.

Screening/Diagnostic Measures versus Outcome Measures

Many efforts to quantify social-communication have focused on screening for or diagnosing 

ASD. Because diagnostic and screening tools identify impairments in broad symptom 

domains characteristic of a disorder or syndrome (in this case, social-communication 

impairments indicative of ASD), they do not comprehensively assess the differential 

manifestation of social-communication abilities across age, developmental, and language 

levels. This has the notable disadvantage of not providing information about specific 

impairments that are relevant to certain subgroups within a population. While some direct 

observation tools like the Autism Diagnostic Observation Schedule26 have attempted to 

combat this by assessing different impairments depending on language/age groupings (i.e., 

“modules”), the content of most parent-report measures of ASD symptoms does not vary 

substantially based on age, language, or developmental level. The consequence of this is that 

individuals without functional use of language, for example, are rated on items that assess 

conversational ability or odd use of speech in the same way as individuals with complex 

language abilities.27,28 As a result, variability in scores is driven largely by developmental 

variables and correlates, rather than by actual differences in social-communication ability.
29–31 Children who are younger and/or have lower cognitive and/or language abilities are 

more likely to exhibit worse performance on standard measures of social-communication, 

even if social-communication is an area of relative strength.32,33 This problem is particularly 

apparent for individuals with a very low developmental level;34,35 thus, in the case of certain 

genetic disorders associated with severe to profound intellectual disability, clinicians must 

independently judge to what degree scores on standard measures reflect true social 

communication problems, rather than other aspects of developmental delays.36–39

In addition, because screening and diagnostic tools are designed to capture clinically 

significant departures from typical behavior, they are not always sensitive to the subtle 

changes in behavior that occur within an individual over time. Behaviors that are the most 

diagnostically relevant may not be the most useful for capturing differences in skill level 

within a given domain. That is, crossing a diagnostic threshold is not the same as capturing 

incremental change in the rich substrate of abilities that comprise social-communication. For 

example, if a child only integrates verbal and nonverbal modes of communication when 

requesting highly preferred activities, he/she might still be judged as having an impairment 

on a diagnostic measure. However, on a measure of change, the child’s ability to integrate at 

all may be important for capturing response to behavioral interventions that target 

integration. As with any categorization of a dimensional variable, a great deal of detail is lost 

in the subtleties of behaviors that are important for detecting change.

Developmental Considerations for Measuring Social Communication

Behavioral manifestations of social-communication ability change over time, as behaviors 

that are very important early on are continuously replaced with different, more 
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developmentally relevant behaviors. However, the developmental age of a child with NDD 

often lags behind chronological age. In typically developing infants and toddlers, joint 

attention behaviors, or the shared focus of two individuals on an object mediated with 

nonverbal communication, are central to social interaction and are of critical importance in 

diagnostic assessments of young children.40 As children grow older, discrete joint attention-

based behaviors such as pointing, showing, or shifting gaze in response to another person’s 

gaze shift, are less relevant for conceptualizing social-communication ability.41,42 

Expectations for typical social-communication behaviors are more nuanced in later pre-

school and school-age, and evaluations come to rely more heavily on a child’s ability to 

modulate their behavior to different social partners and contexts. For an 8-year-old with 

severe intellectual disability, the joint attention behaviors developmentally expected of a 

toddler may still be relevant—even though these behaviors are not usually treatment targets 

for 8-year-olds. On the other hand, acquisition of these skills in the same 8-year-old cannot 

be expected to proceed in the same way as in a typically developing toddler, so applying 

measures designed for young children will not necessarily provide a valid estimate of social-

communication ability.

The extreme variability in phenotypic presentation of children with NDD according to 

developmental level has led many investigators to implement stringent limits on the age and 

IQ range of children enrolled. This has resulted in a treatment literature that is not 

generalizable to a substantial proportion of children with NDDs,43 who nonetheless receive 

clinical services according to that evidence base. A developmentally anchored measure of 

social-communication will enable the inclusion of research participants (and subsequently 

children in the community) who span a wide age and ability range, in order to establish 

generalizability of treatments for social-communication deficits. Investigators and clinicians 

will use this measure to quantify a child’s level of social-communication ability relative to 

an appropriately defined reference group, rather than simply attempting to control for IQ, 

age, and/or other behaviors at the point of analysis.44,45 Evaluating social-communication 

within specific developmental levels is necessary to obtain information that goes beyond, 

and is separable from, cognitive and language abilities.

Measuring Change

In most areas of medicine, the goal of treatment is symptom reduction (e.g., to lower blood 

pressure or reduce the number of manic episodes). Treatment of NDDs is uniquely 

challenging, as it often requires twin goals of reducing impairing symptoms and promoting 

skill acquisition, although these are not mutually exclusive. For instance, the diagnostic 

symptoms of ASD are largely negative; it is the absence of expected social and 

communicative abilities and behaviors that marks an ASD diagnosis rather than the presence 

of such behaviors (the opposite is usually true of restricted and repetitive behaviors). The 

definition of expected is the crux of the issue; many instruments base this expectation on 

age, but expectations must vary based on other phenotypic aspects of the child, including 

language and cognition.46 Thus, difficulties in measurement have limited inclusion of social-

communication as primary outcomes in many treatment studies,16,17,47–49 even when 

reduction of social-communication deficits is the primary treatment goal.15,17,50,51 The 

measurement of positive symptoms is more tractable, as the target reduction can be readily 
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quantified. As a result, pharmacologic intervention on some associated positive symptoms, 

such as hyperactivity and irritability, and to some extent restricted and repetitive behaviors,
47,52 has been more vigorously pursued. Ironically, this conflation has resulted in a field of 

data on treatments for ASD without much information about how the treatments affect the 

core social-communication symptoms of ASD. Although a few measures have been recently 

developed to assess change in these symptoms,53–55 parent-report measures typically use the 

exact same item set regardless of age, developmental, or language level, thus limiting our 

ability to evaluate improvements in children of varying developmental levels.

Measures of Deficit versus Skill

By definition, diagnostic instruments must focus on impairments. However, a measurement 

of change for a neurodevelopmental disorder must focus instead on skill development, or 

ability. Adaptive behavior is among the most commonly measured ability constructs in 

NDDs, and researchers have been successful in documenting change in children with 

conditions affecting social-communication development over time56–61 and/or in response to 

treatment.5,6,62,63 Adaptive functioning scales such as the Vineland Adaptive Behavior 

Scales64,65 may represent a more developmentally appropriate measurement of social and 

communication behavior. Unlike measures of social-communication deficits (e.g., ASD 

symptom measures), Vineland ratings are based on whether a child performs skills 

independently, queried in the approximate order of acquisition of a typically developing 

child. Item sets are administered based on both the child’s developmental and chronological 

age level, and the child’s scores are compared to children of the same age to yield a 

standardized score.

A focus on behaviors that parents expect to see is a particular strength of skill-based parent-

report measures like the Vineland.66 However, aspects of the Vineland limit its ability to 

accurately capture change. For example, the scores lack psychometric validity in the very 

low range of ability, and construction depends on the assumption of homogeneous 

developmental trajectory, which is not true in many NDDs.67 Children with lower mental 

ages have different skill sets than chronologically younger children of the same mental age, 

so measures normed on typically developing populations may not capture the full range of 

abilities exhibited by children with NDDs. Significant variability in cognitive profiles has 

been documented extensively within multiple neurodevelopmental disorders. Questions 

about skills must therefore be sufficiently flexible to account for differences in language or 

motor skills, which may be more or less advanced than other aspects of development. In 

addition, the Vineland includes many items (e.g., about getting together with peers) that may 

be heavily influenced by contextual factors such as where a child lives and/or how motivated 

or capable the parent is of arranging social opportunities.

Moving Forward

The lack of a measure to quantify social-communication ability independent of other 

developmental variables has thus far been a barrier in studying NDDs.68,69 A logical next 

step is to create a measure designed to evaluate social-communication abilities, for use in 

children with and without varied neurodevelopmental conditions. We have undertaken this in 
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a multisite scale development project. Our initial steps of measure development include 

using existing data from multiple cohorts of children with ASD, non-ASD diagnoses, and 

typically developing children to form an understanding of the age, sex, IQ and more general 

(e.g., adaptive) functioning effects on measures of social-communication, and identify which 

behaviors are best suited for a developmentally-based, skills-focused quantitative measure of 

social-communication. The purpose of such a measure is not diagnostic, but rather to 

provide a measure of social-communication ability that is sensitive to incremental changes 

in skills. The measure will be adaptive, with bifurcations based on important distinctions, 

such as the language level and age of the child, to ensure that the items administered are 

appropriate for a given child. Thus, the product will be a parent-report, computerized 

adaptive test (CAT), rigorously developed with item response theory. This is an empirical 

approach to the selection of items and alternate questions (used for retesting as well as 

validity), as well as start and stop points.70

We plan to take a variety of steps to ensure reliability, validity and feasibility of this 

developmental assessment of social communication abilities, but note upfront that validation 

efforts will be limited by the lack of a gold-standard against which it can be directly 

compared. Such limitations are particularly relevant for those with moderate-to-severe-to 

profound ID, due to lack of tools that have previously been validated in these 

subpopulations. Our review of the literature indicates that since the quantification and skill-

based approach to this measure mostly closely aligns with the pieces of domains of existing 

adaptive functioning, specific subdomains of adaptive behavior scales will be useful 

comparators. We will also examine correlations with other existing measures that explicitly 

measure social-communication, although for those that are developed for purposes of 

diagnosing specific neurodevelopmental disorders, we expect discrepancies to exist across 

measures.

Although we hope development of such a tool will be a useful step forward, it will not fill all 

gaps. Direct observation measures are necessary to complement a parent-report evaluation of 

changes in social-communication abilities, and may be especially important for observation 

of outcomes from early intervention (e.g., BOSCC).55 Direct assessment and/or self-report 

measures may also be helpful in quantifying changes in social-communication, especially 

pertaining to an individual’s ability to make use of certain types of information and respond 

appropriately.71,72 As a field, it is crucial that we work to separate the use of different 

measures for different purposes (e.g., diagnostic measures for diagnosis, rather than for 

measuring treatment outcomes) and more openly attend to the limitations of our tools.

In sum, social communication impairments occur in a variety of behavioral and genetic 

conditions and are often a focus of treatment, regardless of if and how a specific diagnosis is 

made. Therefore, moving away from ASD symptom measures to show changes in social-

communication, and focusing instead on acquisition of developmentally expected social-

communication skills, will represent a major step forward in our attempts to think more 

dimensionally about the construct of social-communication.

Bishop et al. Page 6

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Acknowledgements:

This work was supported by grants from the National Institute of Child Health and Human Development 
(R01HD093012 to Dr. Bishop and ZIC MH002961 to Drs. Thurm and Farmer).

Disclosures:

Dr. Bishop has received royalties from Western Psychological Services (WPS) for the publication of the Autism 
Diagnostic Observation Schedule, 2nd Edition (ADOS-2). All royalties received related to any research in which 
Dr. Bishop is involved are given to a not for profit agency. Drs. Farmer, Kaat, Georgiades, Kanne and Thurm, report 
no biomedical financial interests or potential conflicts of interest.

References

1. Chatham CH, Taylor KI, Charman T, et al. Adaptive behavior in autism: Minimal clinically 
important differences on the Vineland-II. Autism Research 2018;11(2):270–283. [PubMed: 
28941213] 

2. National Institute of Mental Health. RDoC Classification Bethesda, MD: U.S. Department of Health 
and Human Services; 2018 https://www.nimh.nih.gov/research-priorities/rdoc/constructs/social-
communication.shtml. Access Novemeber 9, 2018.

3. American Psychiatric Association. Diagnostic and statistical manual of mental disorders 5th ed. 
Arlington, VA: American Psychiatric Pub, 2013.

4. Scahill L, Bearss K, Lecavalier L, et al. Effect of Parent Training on Adaptive Behavior in Children 
With Autism Spectrum Disorder and Disruptive Behavior: Results of a Randomized Trial. J Am 
Acad Child Adolesc Psychiatry 2016;55(7):602–609.e603. [PubMed: 27343887] 

5. Hardan AY, Gengoux GW, Berquist KL, et al. A randomized controlled trial of Pivotal Response 
Treatment Group for parents of children with autism. J Child Psychol Psychiatry 2015;56(8):884–
892. [PubMed: 25346345] 

6. Dawson G, Rogers S, Munson J, et al. Randomized, controlled trial of an intervention for toddlers 
with autism: The Early Start Denver Model. Pediatrics 2009;125(1):e17–e23. [PubMed: 19948568] 

7. Green J, Pickles A, Pasco G, et al. Randomised trial of a parent-mediated intervention for infants at 
high risk for autism: longitudinal outcomes to age 3 years. J Child Psychol Psychiatry 2017;58(12):
1330–1340. [PubMed: 28393350] 

8. de Bildt A, Serra M, Luteijn E, Kraijer D, Sytema S, Minderaa R. Social skills in children with 
intellectual disabilities with and without autism. J Intellect Disabil Res 2005;49(Pt 5):317–328. 
[PubMed: 15817049] 

9. Baribeau DA, Doyle-Thomas KA, Dupuis A, et al. Examining and comparing social perception 
abilities across childhood-onset neurodevelopmental disorders. J Am Acad Child Adolesc 
Psychiatry 2015;54(6):479–486 e471. [PubMed: 26004663] 

10. Mandy W, Wang A, Lee I, Skuse D. Evaluating social (pragmatic) communication disorder. J Child 
Psychol Psychiatry 2017;58(10):1166–1175. [PubMed: 28741680] 

11. Donno R, Parker G, Gilmour J, Skuse DH. Social communication deficits in disruptive primary-
school children. Br J Psychiatry 2018;196(4):282–289.

12. Adams C, Lockton E, Freed J, et al. The Social Communication Intervention Project: a randomized 
controlled trial of the effectiveness of speech and language therapy for school-age children who 
have pragmatic and social communication problems with or without autism spectrum disorder. Int 
J Lang Commun Disord 2012;47(3):233–244. [PubMed: 22512510] 

13. Rogers SJ, Vismara LA. Evidence-based comprehensive treatments for early autism. J Clin Child 
Adolesc Psychol 2008;37(1):8–38. [PubMed: 18444052] 

14. Reichow B, Barton EE, Boyd BA, Hume K. Early intensive behavioral intervention (EIBI) for 
young children with autism spectrum disorders (ASD). Cochrane Database Syst Rev 2012(10).

15. Weitlauf AS, McPheeters ML, Peters B, et al. Comparative Effectiveness Review. No. 137: 
Therapies for Children With Autism Spectrum Disorder: Behavioral Interventions Update 
Rockville, MD: US Dept of Health and Human Services; 2014 AHQR Publication 14-EHC036-
EF.

Bishop et al. Page 7

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.nimh.nih.gov/research-priorities/rdoc/constructs/social-communication.shtml
https://www.nimh.nih.gov/research-priorities/rdoc/constructs/social-communication.shtml


16. Anagnostou E, Jones N, Huerta M, et al. Measuring social communication behaviors as a treatment 
endpoint in individuals with autism spectrum disorder. Autism 2015;19(5):622–636. [PubMed: 
25096930] 

17. Farmer C, Thurm A, Grant P. Pharmacotherapy for the core symptoms in autistic disorder: current 
status of the research. Drugs 2013;73(4):303–314. [PubMed: 23504356] 

18. Smith T, Scahill L, Dawson G, et al. Designing research studies on psychosocial interventions in 
autism. J Autism Dev Disord 2007;37(2):354–366. [PubMed: 16897380] 

19. Williams White S, Keonig K, Scahill L. Social Skills Development in Children with Autism 
Spectrum Disorders: A Review of the Intervention Research. J Autism Dev Disord 2007;37(10):
1858–1868. [PubMed: 17195104] 

20. McConachie H, Parr JR, Glod M, et al. Systematic review of tools to measure outcomes for young 
children with autism spectrum disorder. Health Technol Assess 2015;19(41):1–506.

21. Brugha TS, Doos L, Tempier A, Einfeld S, Howlin P. Outcome measures in intervention trials for 
adults with autism spectrum disorders; a systematic review of assessments of core autism features 
and associated emotional and behavioural problems. Int J Methods Psychiatr Res 2015;24(2):99–
115. [PubMed: 26077193] 

22. Lami F, Egberts K, Ure A, Conroy R, Williams K. Measurement properties of instruments that 
assess participation in young people with autism spectrum disorder: a systematic review. Dev Med 
Child Neurol 2018;60(3):230–243. [PubMed: 29230802] 

23. McLeod LD, Coon CD, Martin SA, Fehnel SE, Hays RD. Interpreting patient-reported outcome 
results: US FDA guidance and emerging methods. Expert Rev Pharmacoecon Outcomes Res 
2011;11(2):163–169. [PubMed: 21476818] 

24. Patrick DL, Burke LB, Powers JH, et al. Patient-Reported Outcomes to Support Medical Product 
Labeling Claims: FDA Perspective. Value Health 2007;10:S125–S137. [PubMed: 17995471] 

25. Center for Drug Evaluation and Research. Guidance for Industry and FDA Staff Qualification 
Process for Drug Development Tools Silver Spring, MD: Food and Drug Administration; 2014.

26. Lord C, Rutter M, DiLavore P, Risi S, Gotham K, Bishop S. Autism Diagnostic Observation 
Schedule–2nd edition (ADOS-2) Los Angeles, CA: Western Psychological Corporation; 2012.

27. Kasari C, Brady N, Lord C, Tager-Flusberg H. Assessing the Minimally Verbal School-Aged Child 
with Autism Spectrum Disorder. Autism 2013;6(6):479–493.

28. Hus Bal V, Katz T, Bishop S, Krasileva K. Understanding definitions of minimally verbal across 
instruments: evidence for subgroups within minimally verbal children and adolescents with autism 
spectrum disorder. J Child Psychol Psychiatry 2016;57(12):1424–1433. [PubMed: 27473432] 

29. Chaste P, Sanders SJ, Mohan KN, et al. Modest impact on risk for autism spectrum disorder of rare 
copy number variants at 15q11.2, specifically breakpoints 1 to 2. Autism 2014;7(3):355–362.

30. Robertson JM, Tanguay PE, L’Ecuyer S, Sims A, Waltrip C. Domains of social communication 
handicap in autism spectrum disorder. J Am Acad Child Adolesc Psychiatry 1999;38(6):738–745. 
[PubMed: 10361793] 

31. Wing L, Gould J. Severe impairments of social interaction and associated abnormalities in 
children: Epidemiology and classification. J Autism Dev Disord 1979;9(1):11–29. [PubMed: 
155684] 

32. Havdahl KA, Hus Bal V, Huerta M, et al. Multidimensional Influences on Autism Symptom 
Measures: Implications for Use in Etiological Research. J Am Acad Child Adolesc Psychiatry 
2016;55(12):1054–1063.e1053. [PubMed: 27871640] 

33. Hus V, Bishop SL, Gotham KO, Huerta M, Lord C. Factors influencing scores on the social 
responsiveness scale. J Child Psychol Psychiatry 2013;54(2):216–224. [PubMed: 22823182] 

34. Shumway S, Farmer C, Thurm A, Joseph L, Black D, Golden C. The ADOS calibrated severity 
score: relationship to phenotypic variables and stability over time. Autism Res 2012;5(4):267–276. 
[PubMed: 22628087] 

35. Gotham K, Pickles A, Lord C. Standardizing ADOS scores for a measure of severity in autism 
spectrum disorders. J Autism Dev Disord 2009;39(5):693–705. [PubMed: 19082876] 

36. Moss J, Howlin P. Autism spectrum disorders in genetic syndromes: implications for diagnosis, 
intervention and understanding the wider autism spectrum disorder population. J Intellect Disabil 
Res 2009;53(10):852–873. [PubMed: 19708861] 

Bishop et al. Page 8

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



37. Hepburn SL, Moody EJ. Diagnosing Autism in Individuals with Known Genetic Syndromes: 
Clinical Considerations and Implications for Intervention. Int Rev Res Dev Disabil 2011;40:229–
259. [PubMed: 26269783] 

38. Soorya L, Leon J, Trelles MP, Thurm A. Framework for assessing individuals with rare genetic 
disorders associated with profound intellectual and multiple disabilities (PIMD): the example of 
Phelan McDermid Syndrome. Clin Neuropsychol 2018;32(7):1226–1255. [PubMed: 29265961] 

39. Arnett AB, Rhoads CL, Hoekzema K, et al. The autism spectrum phenotype in ADNP syndrome. 
Autism Research 2018;11(9):1300–1310. [PubMed: 30107084] 

40. Ventola P, Kleinman J, Pandey J, et al. Differentiating between autism spectrum disorders and other 
developmental disabilities in children who failed a screening instrument for ASD. J Autism Dev 
Disord 2007;37(3):425–436. [PubMed: 16897377] 

41. Lord C, Rutter M, DiLavore PC, Risi S. Autism Diagnostic Observation Schedule (ADOS) Los 
Angeles, CA: Western Psychological Services; 1999.

42. Charman T, Baird G. Practitioner review: Diagnosis of autism spectrum disorder in 2- and 3-year-
old children. J Child Psychol Psychiatry. 2002;43(3):289–305. [PubMed: 11944873] 

43. Howes OD, Rogdaki M, Findon JL, et al. Autism spectrum disorder: Consensus guidelines on 
assessment, treatment and research from the British Association for Psychopharmacology. J 
Psychopharmacol 2018;32(1):3–29. [PubMed: 29237331] 

44. Mervis CB, Klein-Tasman BP. Methodological issues in group-matching designs: alpha levels for 
control variable comparisons and measurement characteristics of control and target variables. J 
Autism Dev Disord 2004;34(1):7–17. [PubMed: 15098952] 

45. Dennis M, Francis DJ, Cirino PT, Schachar R, Barnes MA, Fletcher JM. Why IQ is not a covariate 
in cognitive studies of neurodevelopmental disorders. J Int Neuropsychol Soc 2009;15(3):331–
343. [PubMed: 19402919] 

46. Lord C, Rutter M, Goode S, et al. Autism diagnostic observation schedule: A standardized 
observation of communicative and social behavior. J Autism Dev Disord 1989;19(2):185–212. 
[PubMed: 2745388] 

47. Scahill L, Aman MG, Lecavalier L, et al. Measuring repetitive behaviors as a treatment endpoint in 
youth with autism spectrum disorder. Autism 2015;19(1):38–52. [PubMed: 24259748] 

48. Lord C, Bishop SL. Autism Spectrum Disorders: Diagnosis, Prevalence, and Services for Children 
and Families. Social Policy Report. Society for Research in Child Development 2010;24(2):1–27.

49. Williamson E, Sathe NA, Andrews JC, et al. Comparative Effectiveness Review No. 189: Medical 
Therapies for Children With Autism Spectrum Disorder-An Update Rockville, MD: US Dept of 
Health and Human Services; 2017 AHQR Publication 17-EHC009-EF

50. Marrus N, Underwood-Riordan H, Randall F, Zhang Y, Constantino JN. Lack of effect of 
risperidone on core autistic symptoms: data from a longitudinal study. J Child Adolesc 
Psychpharmacol 2014;24(9):513–518.

51. Ji N, Findling RL. An update on pharmacotherapy for autism spectrum disorder in children and 
adolescents. Curr Opin Psychiatry 2015;28(2):91–101. [PubMed: 25602248] 

52. McPheeters ML, Warren Z, Sathe N, et al. A systematic review of medical treatments for children 
with autism spectrum disorders. Pediatrics 2011;127(5):e1312–1321. [PubMed: 21464191] 

53. Kanne SM, Mazurek MO, Sikora D, et al. The Autism Impact Measure (AIM): initial development 
of a new tool for treatment outcome measurement. J Autism Dev Disord 2014;44(1):168–179. 
[PubMed: 23748386] 

54. Bangerter A, Ness S, Aman MG, et al. Autism Behavior Inventory: A Novel Tool for Assessing 
Core and Associated Symptoms of Autism Spectrum Disorder. J Child Adolesc Psychpharmacol 
2017;27(9):814–822.

55. Grzadzinski R, Carr T, Colombi C, et al. Measuring Changes in Social Communication Behaviors: 
Preliminary Development of the Brief Observation of Social Communication Change (BOSCC). J 
Autism Dev Disord 2016;46(7):2464–2479. [PubMed: 27062034] 

56. Szatmari P, Georgiades S, Duku E, et al. Developmental trajectories of symptom severity and 
adaptive functioning in an inception cohort of preschool children with autism spectrum disorder. 
JAMA Psychiatry 2015;72(3):276–283. [PubMed: 25629657] 

Bishop et al. Page 9

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



57. Anderson DK, Oti RS, Lord C, Welch K. Patterns of growth in adaptive social abilities among 
children with autism spectrum disorders. J Abnorm Child Psychol 2009;37(7):1019–1034. 
[PubMed: 19521762] 

58. Bal VH, Kim SH, Cheong D, Lord C. Daily living skills in individuals with autism spectrum 
disorder from 2 to 21 years of age. Autism 2015;19(7):774–784. [PubMed: 25922445] 

59. Klaiman C, Quintin EM, Jo B, et al. Longitudinal profiles of adaptive behavior in fragile X 
syndrome. Pediatrics 2014;134(2):315–324. [PubMed: 25070318] 

60. Fisher MH, Lense MD, Dykens EM. Longitudinal trajectories of intellectual and adaptive 
functioning in adolescents and adults with Williams syndrome. J Intellect Disabil Res 
2016;60(10):920–932. [PubMed: 27273269] 

61. Farmer C, Swineford L, Swedo SE, Thurm A. Classifying and characterizing the development of 
adaptive behavior in a naturalistic longitudinal study of young children with autism. J Neurodev 
Disord 2018;10(1):1. [PubMed: 29329511] 

62. Magiati I, Charman T, Howlin P. A two-year prospective follow-up study of community-based 
early intensive behavioural intervention and specialist nursery provision for children with autism 
spectrum disorders. J Child Psychol Psychiatry 2007;48(8):803–812. [PubMed: 17683452] 

63. Eapen V, Crncec R, Walter A. Clinical outcomes of an early intervention program for preschool 
children with Autism Spectrum Disorder in a community group setting. BMC Pediatr 2013;13(1):
3. [PubMed: 23294523] 

64. Sparrow S, Balla D, Cicchetti D. Vineland Adaptive Behvior Scales Circle Pines, MN: American 
Guidence Service; 1984.

65. Sparrow S, Cicchetti D, Balla D. Vineland adaptive behavior scales, (Vineland-II) Circle Pines, 
MN: American Guidance Services; 2005.

66. Dumas HM, Fragala-Pinkham MA, Haley SM, et al. Computer adaptive test performance in 
children with and without disabilities: Prospective field study of the PEDI-CAT. Disabil Rehabil 
2012;34(5):393–401. [PubMed: 21988750] 

67. Paparella T, Goods KS, Freeman S, Kasari C. The emergence of nonverbal joint attention and 
requesting skills in young children with autism. J Commun Disord 2011;44(6):569–583. [PubMed: 
21907346] 

68. Casey BJ, Craddock N, Cuthbert BN, Hyman SE, Lee FS, Ressler KJ. DSM-5 and RDoC: progress 
in psychiatry research? Nat Rev Neurosci 2013;14(11):810–814. [PubMed: 24135697] 

69. Lord C, Jones RM. Annual research review: re-thinking the classification of autism spectrum 
disorders. J Child psychol Psychiatry 2012;53(5):490–509. [PubMed: 22486486] 

70. Gershon RC. Computer adaptive testing. J Appl Meas 2005;6(1):109–127. [PubMed: 15701948] 

71. Nowicki S, Duke MP. Individual differences in the nonverbal communication of affect: The 
diagnostic analysis of nonverbal accuracy scale. J Nonverbal Behav 1994;18(1):9–35.

72. Baron-Cohen S, Wheelwright S, Hill J, Raste Y, Plumb I. The “Reading the Mind in the Eyes” Test 
revised version: a study with normal adults, and adults with Asperger syndrome or high-
functioning autism. J Child psychol Psychiatry 2001;42(2):241–251. [PubMed: 11280420] 

Bishop et al. Page 10

J Am Acad Child Adolesc Psychiatry. Author manuscript; available in PMC 2019 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript


	Abstract
	Lay Summary
	Social-Communication Skills as an Intervention Target
	Screening/Diagnostic Measures versus Outcome Measures
	Developmental Considerations for Measuring Social Communication
	Measuring Change
	Measures of Deficit versus Skill
	Moving Forward
	References



