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Abstract

The Diagnostic and Statistical Manual of Mental Disorders’ (5th ed.) Social (Pragmatic)
Communication Disorder is meant to capture the social elements of communication dysfunction in
children who do not meet autism spectrum disorder criteria. It is unclear whether Social
(Pragmatic) Communication Disorder captures these elements without overlapping with Autism
Spectrum Disorder or the Diagnostic and Statistical Manual of Mental Disorders’ (5th ed.)
Language Disorder. Standardized behavioral assessments administered during a family genetics
study were used to evaluate the social communication impairment and the restricted interests and
repetitive behaviors in persons with autism spectrum disorder, language impairment, or neither.
Social communication impairment and restricted interests and repetitive behavior were
significantly correlated in all family members regardless of affection status. Rates of social
communication impairment and restricted interests and repetitive behavior were highest in
individuals with autism spectrum disorder. One-third of family members with language
impairment presented with at least mild/ moderate levels of social communication impairment
(36.6%) and restricted interests and repetitive behavior (43.3%). A subset of unaffected members
also presented with mild/moderate levels of social communication impairment (parents = 10.1%,
siblings 11.6%) and restricted interests and repetitive behavior (parents = 14.0%, siblings=
22.1%). The majority of child family members with mild/moderate levels of social communication
impairment had similar restricted interest and repetitive behavior levels reflecting criteria
representing the Broad Autism Phenotype. These data suggest that social pragmatic
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communication disorder does not capture the profiles of children who have both social
communication impairment and restricted interests and repetitive behavior but are in need of
clinical services.

A commentary by Brukner-Wertman et al., (2016) brought to the forefront issues that have
been circulating since DSM-5 (American Psychiatric Association, 2013) redefined autism
spectrum disorders (ASD) in 2013. Two, instead of three, distinct behavioral categories
necessary to meet the diagnosis of ASD were created: social interaction and social
communication impairment (SCI) and restricted interests and repetitive behaviors (RRB). In
addition, a new diagnostic category was created to address those children who presented
with only one of the core ASD criteria (SCI) but showed no clinical-level evidence of the
other (RRB). Questions remain for many medical and clinical professionals as to the utility
of this new category: Social Pragmatic Communication Disorder (SPCD). Are there tools
that clinical professionals can use (besides DSM-5) to make this differential diagnosis of
ASD versus SPCD and are the core characteristics of ASD so compartmentalized that one
can actually exist without the other? In other words, 1) Can a social impairment as
characterized in ASD exist independently from restricted interests and repetitive behaviors,
and if so how does this impact the diagnosis of SPCD? 2) Is SPCD similar to the current
definition of the Broad Autism Phenotype (BAP), a description of subclinical ASD
behaviors? 3) Are there current standardized measures that can aid in the differential
diagnosis of SPCD from ASD?

The introduction of SPCD and the uncoupling of SCI and RRB raises questions not only for
clinicians but also for scientists, especially behavioral geneticists, who have looked at
distinct endophenotypes in family studies of ASD and other psychiatric disorders where
social impairment or OCD-like and restricted interests and repetitive behaviors are relevant.
While there is still hope that specific behaviors can be valuable tools for targeting genetic
variants, specifically in ASD, scientists are more aware than ever that multiple disorders
share behaviors and thus, may also share genetic variants (Buxbaum, 2015; Gandal et al.,
2018). If SCI and RRB are not separable and co-occur more often than not, then perhaps
neither can stand alone as a distinct independent phenotype and attempting to segregate
them is not helpful for research nor in the clinical world where access to services may
depend upon a specific diagnosis.

Presently, other than DSM-5 criteria, there are no published, standardized measures that
specifically address SPCD, a criticism recently addressed by Visser and Tops (2017). The
diagnosis is made primarily by those professionals who use the DSM-5 during an
observational office assessment and caregiver interview. This type of clinical environment
can be hampered by the fact that it is often difficult for a clinician to create an appropriate
communication setting to assess social skills during an office visit (Norbury, 2014). Other
critics suggest that the category of SPCD was released before any empirical evidence of
separable constructs had been developed to support the diagnostic category (Ash et al.,
2017) and before consideration such as sex differences could be explored (Halladay et al.,
2015).
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In this paper, we attempt to address the issues related to SPCD by analyzing data from
families who were recruited for a family genetics study of ASD. 1) We examine the rates
and independence issues related to SCI and RRB in affected and unaffected family
members. 2) We refer to the extensive body of work that exists over the past decade on the
Broad Autism Phenotype (BAP) in families of children on the autism spectrum suggesting
that SPCD fits comfortably into the definition of the Broad Autism Phenotype, a behavioral
pattern where there are already assessments available to reliably assess the characteristics
that comprise the SPCD diagnosis.

Social Pragmatic Communication Disorder and the Broad Autism

Phenotype

Prior to DSM-5 there were three separate categories of behavior required to meet the
diagnosis of ASD: Social interaction, Communication, and Restricted, Repetitive and
Stereotyped Behaviors. Social Interaction and Communication have been essentially merged
into a single criterion called Social Communication (with structural language as an auxiliary
descriptor) while the RRB criteria remain relatively the same except for the addition of
sensory issues, behaviors not included in DSM-IV. Social Pragmatic Communication
Disorder (SPCD) was introduced to include children who did not meet the new ASD
diagnostic criteria but in the past might have met criteria for DSM-1V, PDD-NQOS, including
evidence of restricted interests and repetitive behaviors (Swineford et al., 2014). By
definition, children with SPCD present with social communication issues that do not meet
DSM-5 ASD 299.00 (F84.0) or Language Disorder DSM-5 315.39 (F80.9). SPCD is defined
as a developmental disorder characterized by difficulties related to social, verbal, and non-
verbal communication. To receive this diagnosis, weaknesses in the four following
categories of social communication must be present: 1. Using social communication for
purposes such as greeting or exchanging information; 2. Changing communication to match
context or the needs of the listener; 3. Following rules for conversation or storytelling, such
as taking turns in conversation; 4. Difficulty understanding what is not explicitly stated.
Exclusionary criteria include the language disorder diagnosis mentioned above. It is unclear
what the fate is of children who meet the criteria of SPCD and demonstrate subclinical RRB
behaviors. This raises the question, can these two categories of behavior be separated in any
individual? This is where the issue of independence of SCI and RRB characteristics emerges
and whether even subclinical RRB behaviors can exacerbate social impairment thus, raising
the question of co-occurrence and possibly cause and effect. The fact that for a diagnosis of
ASD, a child must be affected for all three SC categories and at least two of four RRB
categories implies distinct behaviors and a distinct separation between SC and RRB.

Currently, there are several instruments that address pragmatic skills and social language in
children. Most widely used is the Children’s Communication Checklist =2 (CCC-2)
(Bishop, 2003). The CCC-2 is a revision of the original checklist (Bishop, 1998) developed
to assess communication skills in children. It consists of 10 subscales with five items in
each. The subscales address measures of structural language, higher order language,
pragmatic language, social issues, and interests. The examiner can also derive a Social
Interaction Deviance Composite from a subset of the subscales that closely aligns with
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behaviors identified in autism spectrum disorders. While useful in identifying specific social
behaviors, results often identify social communication impairments in children who also
present with structural language impairment (Norbury et al., 2004), an exclusionary criterion
for SPCD. In a review paper, Norbury (2014) referenced several parent/teacher reports and
structural observation assessments that examined pragmatic language and social
communication. However, other than the Autism Diagnostic Observation Schedule-2 (Lord
etal., 2012), few assessments directly address the other behaviors associated with ASD such
as repetitive behaviors and those assessments that do, are lengthy and not practical in a busy
clinical setting.

The Broad Autism Phenotype (BAP) is a well-documented behavioral phenotype that was
first identified in the 1990s and has been studied by multiple researchers interested in
observing and documenting the behavioral characteristics of family members of individuals
with ASD (Bailey et al., 1998; Fombonne et al., 1997; Micali et al., 2004; Piven, 1997). It is
equally widely recognized in the quantitative genetics literature and has been used to create
behavioral endophenotypes for genetic analyses, especially in family studies (Constantino et
al., 2004; Losh and Piven, 2007). The BAP includes groups of sub-threshold social skills,
communication traits, and unusual personality features that are frequently found in the
relatives of people with autism (both children and adults). They are believed to be milder
manifestations of trait characteristics for clinically diagnosed autism. Among the
characteristics are problems with social behavior including difficulties in communication
(both verbal and nonverbal), social cognition, awareness, and rigidity.

There are several available diagnostic questionnaires that assess the BAP in adults. One of
the first, The Pragmatic Rating Scale (Landa et al., 1992), is a 30-item observation scale
developed to assess pragmatic behaviors in parents of children with ASD. Other popular
scales include The Broad Autism Phenotype Questionnaire (BAPQ) (Hurley et al., 2007), a
36 item self- reporting questionnaire originally developed for parents of children on the
autism spectrum and the Broader Phenotype Autism Symptom Scale (BPASS) (Dawson et
al., 2007), originally developed for genetic studies and is a more involved assessment
including an interview that requires training in order to administer. Finally, the Autism-
Spectrum Quotient (AQ) (Baron-Cohen et al., 2001) is a 50 item self-assessment for
teenagers and adults. The Social Responsiveness Scales (SRS, SRS-2) (Constantino, 2005;
Constantino, 2012), has been used in multiple studies of BAP. The SRS was originally
developed to measure the severity of autism spectrum symptoms in children with ASD, but
it has been used successfully to capture mild phenotypic symptoms in both children and
adults, making it a very useful tool for family studies of ASD.

In this paper, we addressed and began to untangle the issues associated with the
independence of social impairment and restricted and repetitive behaviors and how current
published assessments might or might not be informative for the diagnosis of SPCD.
Addressing these issues helped us to determine if separating SC and RRB as clinical
characteristics was a reasonable approach for diagnosing SPCD in children. An alternative
approach would include acknowledging an overlap of SC and RRB, thus representing a
diagnosis more consistent with BAP. In the long run, a more inclusive BAP diagnosis could
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better serve children who do not meet criteria for ASD or language impairment but require
clinical services and guidance.

This present study is based on a larger study that consisted of families with at least one
individual on the autism spectrum with or without a structural language impairment, at least
one other individual with a structural language impairment, and unaffected family members.
Because there was a heavy loading for language impairment and ASD in these families, this
type of pedigree was ideal for disambiguating the characteristics of ASD from language and
communication impairments, both social and structural. It allows for identifying traits of
SPCD in children and traits of BAP in all family members and to explore if the criteria for
SPCD actually existed as an independent diagnosis. First, we addressed the question of
independence between SCI and RRB characteristics in family members with ASD, family
members with structural language impairments and unaffected family members that will
support or not support the diagnostic criteria of SPCD. Secondly, we looked at rates of SCI
and RRB in unaffected family members, and then looked specifically at child family
members (the diagnostic group for SPCD) to determine if SPCD is a necessary category and
if BAP might well suffice as a diagnostic category since restricted and repetitive behaviors
are included in the BAP profile. Finally, we explored the use of already available diagnostic
measures to assess SPCD as its own entity or as part of the BAP.

METHODS

Subjects/Families

Subjects for this study were part of a larger family genetics study of autism and language
impairment described above. Data on 535 family members are reported in this paper. Prior to
behavioral testing, all subjects gave informed consent conforming to the guidelines for
treatment of human subjects at Rutgers University. All subjects were tested with a
comprehensive psycho-educational battery administered by an experienced psychometrician,
speech language pathologist, or psychologist.

To be identified as the ASD subject in the larger study, the individual was required to meet
the cut-off for ASD on at least two of the three following measures:

1) Autism Diagnostic Interview-Revised (ADI-R) (Lord et al., 1994), a structured caregiver
interview with a cut-off algorithm for ASD diagnosis, 2) Autism Diagnostic Observation
Schedule (ADOS, ADOS-2), a semi-structured assessment, and 3) Diagnostic and Statistical
Manual-1V (American Psychiatric Association, 2000) and/or 5 (American Psychiatric
Association, 2013).

To meet criteria for structural language impairment (LI), a family member had to receive a
Core Score at least one standard deviation below on the age appropriate version of the
Comprehensive Evaluation of Language Fundamentals (CELF-4) (Semel et al., 2003) or the
Preschool CELF (Semel et al., 2004). For parents and adult siblings who were beyond the
CELF-4 scoring range (21-11 years), the 17-0 to 21-11 standard scores were used. To
further confirm LI affection status for out-of-age range subjects, a positive clinical history of
language-based learning problems was required.
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All other family members received the psycho-educational battery and questionnaires related
to social behavior. See Bartlett et al. (2014) for a complete description of the diagnostic and
psycho-educational batteries. Note that numbers of subjects for each measure varied based
on age cut-offs for each measure and are reflected in the associations that follow. See Table
1 and Table 2.

Social Responsiveness Scale (SRS-2)—As part of the psycho-educational battery
referenced above, every family member received the Social Responsiveness Scale (SRS/
SRS-2) (Constantino, 2005; Constantino, 2012). Parents completed the scale for their
children and their spouses. The Social Responsiveness Scale (SRS-2) is a 65-item
questionnaire of social impairment that has been rigorously tested in both children and
adults. T-scores are available for an overall reciprocal social behavior and subscale behaviors
(Social Awareness, Social Cognition, Social communication, Social Motivation, and
Restricted and Repetitive Behaviors). T-scores between 60 and 75 denote a mild to moderate
social impairment while anything over 75 is indicative of a severe social impairment. In this
study, we considered a T-score >60 as performing in the clinical range of impairment.

A Social Communication Index (SCI), reported as a T-score, was also included to better
reflect the social impairment characteristics of DSM-5 and includes all sub-scores noted
above except restricted and repetitive behaviors. Since the focus of the current study is on
the DSM-5 category of Social Pragmatic Communication Disorder, the SCI T-score best
mirrors the social behaviors characterized in SPCD while the Restricted Interests and
Repetitive Behaviors T- Score (RRB-T) best reflects the characteristics of RRBs. In all
further analyses the SCI T-score will be referred to as SCI-T and the RRB-T score will be
referred to as RRB-T.

Comprehensive Assessment of Spoken Language- CASL—Given that the
communication characteristics of DSM-5 SPCD include higher order language skills
including understanding what is not explicitly stated and nonliteral meanings of language,
subtests from the Suprasegmental section of the Comprehensive Assessment of Spoken
Language CASL (Carrow-Woolfolk, 1999) were administered to all family members who
had enough language to receive the assessment. The Suprasegmental score specifically
addresses abstract levels of spoken language. For this study we included two of the six
suprasegmental subtests to address higher order language. Non-literal Language (CASL NL)
measured understanding of spoken passages independent of literal interpretation and
Pragmatic Judgement (CASL PJ) measured the use of appropriate language by presenting
social situations that require appropriate verbal responses. For parents and adult siblings
who were beyond the CASL scoring range (21-11 years), the 20-0 to 21-11 standard scores
were used.

ADI-R Variables—For subjects with ASD, the diagnostic algorithm scores of Social
Impairment (Section A) and Restricted and Repetitive Behaviors (Section C) were used to
explore associations of these behaviors in subjects with ASD and compare them to the same
constructs on the SRS. In all analyses the ADI Social Interaction score is referred to as ADI-
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Sl and the ADI Restricted Interests and Repetitive Behaviors score is referred to as ADI-
RRB.

The Wechsler Abbreviated Scale of Intelligence- (WASI PIQ) and the
Developmental Abilities Scale (DAS 1Q)—The Performance 1Q scores of the WASI
(Wechsler, 1999) and the Non-Verbal Reasoning sub-scales of the DAS (Elliott, 1990) were
included, when available, to observe if non-linguistic cognitive abilities had any effect on
associations related to social impairment, higher order language impairment, and the
presence of restricted interests and repetitive behaviors.

To assess the relationships among characteristics associated with ASD and SPCD, Pearson
correlations were performed for ASD subjects, first- degree family members who met
criteria for LI, and those who were unaffected for both ASD and LI using specific variables
associated with social skills, restricted interests and repetitive behaviors, and higher order
language skills. Results were focused on whether behaviors associated with social
communication and restricted and repetitive behaviors could exist independently or if they
were associated in affected and unaffected individuals.

Rates of clinical and subclinical performance on the SRS and the CASL were examined to
determine if unaffected family members might meet criteria for BAP and whether,
specifically, sibling family members might meet criteria for SPCD. Cognitive ability was co-
varied with all measures to determine what role intellectual disability might play in the
interaction of SCI and RRB.

Influence of cognitive level on measures of social communication impairment (SCI),
restricted interests and repetitive behaviors (RRB), and higher order language abilities

We co-varied for IQ on correlations among measures for all ASDs, all LIs and all unaffected
first-degree relatives. Levels of association and significance levels were comparable (almost
identical) for all measures with and without co-varying for 1Q. Thus, the remaining
associations are presented with 1Q included as a comparison association rather than as a co-
vary.

Influence of sex on all measures

Before reporting associations, we ran t-tests on all measures to determine if there were sex
differences on individual measures for ASD subjects, LI subjects, and all unaffected family
members. Male and female ASD subjects did not differ on 1Q or any ASD measures and
thus, their correlations were analyzed as a group. There were no differences for any 1Q, SRS
or CASL measures for LI subjects based on sex, and thus their correlations were also
analyzed as one group. For unaffected parents, there were no differences for any 1Q, SRS, or
CASL measures based on sex so their correlations were also analyzed together. For
unaffected siblings, after accounting for multiple testing, Pragmatic Judgement of the CASL
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was significantly different between males and females so their subsequent correlational
analyses were run separately.

Independence of social communication impairment (SCI) and restricted interests and
repetitive behaviors (RRB) in ASD subjects

Bivariate correlations of all variables related to social impairment and restricted interests and
repetitive behaviors in ASD revealed significant correlations for all four measures. Social
behavior variables were positively and significantly correlated with both restricted and
repetitive behavior variables (SCI-T/ RRB-T, r=.77, p<.001, SCI-T/ADI Sl r=.47, p<.001,
SCI-T/ADI RRB r=.34, p<.001, ADI-SI/ RRB-T r=.39 p<.001, ADI SI/ ADI RRB r=.32 p<.
001). 1Q was significantly and negatively correlated with both social measures and RRB-T
but not ADI RRB (IQ/SCI-T, r=—.26, p<.05, 1Q/ RRB-T r=.30, p<.05, IQ/ADI Sl r=.40 p<.
005). See Table 3.

Independence of social communication Impairment (SCI) and restricted interests and
repetitive behaviors (RRB) in nuclear family members meeting criteria for LI

For LI family members, social communication and restricted and repetitive behaviors of the
SRS were significantly and positively correlated (SCI-T/RRB-T r=.83, p<.001) but neither
was correlated with any other measures of 1Q or higher order language/pragmatic skills.
Likewise, both CASL scores were significantly and positively correlated (r=.60, p<.01) but
not significantly correlated with 1Q or any SRS measures. See Table 3.

Independence of social communication impairment (SCI) and restricted interests and
repetitive behaviors (RRB) in unaffected nuclear family members

Parents—For unaffected parents of ASD subjects SCI-T and RRB-T were, again,
positively and significantly correlated (r=.83, p<.001). RRB-T also had a significant negative
correlation with CASL PJ (r=-.16, p < .05) as did SCI-T (r= -.15, p=.05). Higher order
language tasks (CASL PJ and CASL NL) had a positive significant correlation (r=.55, p <.
001). Finally, 1Q was positively and significantly correlated with both CASL higher order
tasks (IQ/CASL NL, r=.36 p<.001 and 1Q/ CASL PJ, r=.29, p<.001) and had a significant
negative correlation with RRB-T (r=-.15, p<.05). See Table 3.

Siblings—For unaffected brothers of ASD subjects SCI-T and RRB-T were positively and
significantly correlated (SCI-T/RRB-T r=.83, p<.001), and both higher order language tasks
were significantly and positively correlated with each other but not with either SRS measure
(CASL IN/CASL PJ, r=.66 p<.001). 1Q was significantly and positively correlated with both
higher order language tasks but not with either SRS measure (IQ/CASL NL, r=.35, p<.05,
IQ/CASL PJ r=.32, p<.05). For unaffected sisters of ASD subjects, SCI-T and RRB-T were
positively and significantly correlated (SCI-T/ RRB-T r=.85, p<.001). SCI-T was
significantly and negatively correlated with CASL NL (SCI-T/CASL NL, r=-.36, p=.05) but
not with CASL PJ. Both CASL measures were significantly correlated with each other
(CASL NL/ CASL PJ, r=.59, p<.001) and CASL NL was significantly correlated with 1Q
(CASL NL/IQ, r=.39, p<.05). See Table 3.
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Rates of social communication impairment (SCI) and of restricted interests and repetitive
behaviors (RRB) in all family members.

We examined rates of clinically significant SCI-T and RRB-T scores reported in all family
members with and without ASD. Participants with T-scores >60 on SRS SCI or SRS RRB
were deemed “affected”. There were no sex differences in LI subjects, unaffected parents, or
unaffected siblings. Figure 1 demonstrates these rates of impairment based on all ASD, all
LI, and all unaffected parents and siblings.

By definition, rates of impairment for ASD subjects using the SCI-T and RRB-T scores
were higher than any other family members (SCI-T=86.9% and RRB-T=83.9%). However,
the rates of impairment for family members meeting criteria for LI were also high. More
than one third of family members who were classified as LI met criteria for at least a social
impairment (36.6%) and almost one-half showed some degree of restricted interests and
repetitive behaviors (43.3%). There was a small percentage of unaffected parents who also
presented with scores >60 on the SRS (SCI-T= 10.1%, RRB-T= 14.0%). Rates for
unaffected siblings were higher with SCI-T scores >60 at 11.6% and rates of RRB-T at
22.1%.

Using the SRS and CASL to identify Social Pragmatic Communication Disorder (SPCD)

One of the hypotheses was to examine whether current assessments of social behavior and
higher order language were useful in diagnosing SPCD. We looked at affection rates based
on SRS and CASL scores to see how many siblings, under the age of 19, who did not have
LI or ASD, might meet the DSM-5 SPCD diagnosis-social communication impairment with
no clinical evidence of restricted interests and repetitive behaviors (RRB-T<60).

Table 4 shows the number of unaffected (for ASD and LI) siblings under the age of 19 and
their SRS and CASL affection status based on the cutoffs designed for this study, SCI-T >60
and RRB-T < 60 or CASL subtest <85 and RRB-T<60. Row A shows that 58/78 (74.4%)
were unaffected based on the SRS criteria while only one sibling (1.2%) met the SPCD
criteria. However, there were nine siblings (11.5%) who met the SCI-T criteria as well as the
RRB-T criteria. Yet, these children did not meet traditional ASD criteria. In Row B we
looked at a combination of CASL subtest scores (as a proxy for SPCD/social impairment)
and the RRB-T scores. Based on these criteria, 56/78 (72%) were unaffected. There were
3/78 (3.8%) who received a score on either CASL subtest <85 (impaired range) with RRB-T
scores <60. Row C shows what happened if we accepted an affected status for social
impairment using either the SCI-T score or a CASL suprasegmental score. Using this
scenario, we captured 13/78 (16.7%) with a social score in the affected range but of the 13,
only four (5.1%) had RRB-T scores < 60 while 9 had affected social scores and high RRB-T
scores (11.5%).

DISCUSSION

Our primary aim was to determine if using the DSM-5 diagnosis of SPCD was practical in a
clinical setting and valuable for a research setting. Related to this was the question of
whether the current description of the Broad Autism Phenotype (BAP) might work just as

Autism. Author manuscript; available in PMC 2020 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Flax et al.

Page 10

well or better in diagnosing children who meet the SPCD criteria. We approached this by
examining the independence of the variables involved in the diagnosis: evidence of social
communication issues (including higher order language skills) without structural language
impairment and ro clinical levels of restricted interests and repetitive behaviors. Our family
sample was an ideal cohort to study this question since it included subjects on the autism
spectrum, subjects with structural language impairment, and unaffected individuals without
ASD or language impairment. Results from all three groups did not support the concept of
independence of social communication impairment and independence of SCI and RRBs.
The SCI-T and RRB-T variables were significantly correlated for all groups as well as the
SC and RRB scores of the ADI-R for the ASD group.

There has been considerable discussion related to the question of ASD symptomology being
fractionable, meaning that behaviors associated with ASD could be viewed as independent.
In a review of their own twin samples and other samples, Happe’ and Roland (2008)
suggested that the characteristics of ASD are independent and thus, 1) useful for molecular
genetics studies in defining the phenotype/genotype relationship and 2) helpful on the
cognitive level for diagnosis in the clinical setting. This conclusion was reached based on
DSM-IV criteria when there were three categories for a diagnosis of ASD: social interaction,
communication, and restricted interests and repetitive behaviors. However, in a review of
current research, Visser and Tops (2017) suggested that the characteristics of ASD fell on a
continuum rather than as distinct and separable diagnosed behaviors. Moreover, Murray et
al. (2014) studied social and behavioral characteristics of ASD in affected individuals as
well as unaffected individuals and suggested that those who have used only clinical samples
may have underestimated the extent of how symptoms of social impairment and restricted
interests and repetitive behaviors are associated. Our study had the advantage of having
unaffected family members receiving the same measures as those diagnosed with ASD and
LI.

We examined the rates of SCI-T and RRB-T in the three groups. Not surprisingly, the rates
for ASD family members were quite high as they should have been by definition. However,
rates for family members who met criteria for L1 were especially interesting. Over one-third
(36.6%) of family members who met criteria for LI also met the SCI-T criteria of at least
mild to moderate impairment in social communication and almost half (43.3%) of those with
LI had at least an RRB-T score in the mild to moderate range. These rates demonstrated the
difficulties when attempting to separate structural language impairment from social
communication impairment. If individuals had difficulties expressing their needs and ideas
at the structural language level, it followed that social communication issues could become
impacted. Like Ash et al. (2017), we were not able to disambiguate the differences in
characteristics associated with structural language impairment and those characteristics
associated with SPCD to create an isolated diagnosis such as required with SPCD. When
combined with the lack of independence of social impairment and restricted interests and
repetitive behaviors, the utility and complexities of the diagnosis of SPCD became
questionable.

We examined the profiles of our unaffected subjects under the age of 19 to see if we could
identify any as meeting a profile of SPCD, scoring clinically significant impairment in social
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communication (SCI) yet not having clinically significant RRB. We found that almost all
children who scored in the mild to moderate range of impairment on the SRS Social
Communication Impairment (SCI-T) also scored in the same range on the restricted interests
and repetitive behavior scale (RRB-T), again, supporting the idea that the two constructs
were not independent. Only one child in our sample scored in the impaired range for SCI-T
and not RRB-T. Since there are no current assessments other than DSM-5 to diagnose
SPCD, we explored whether the CASL Supralinguistic subtests (Non-literal Language
and/or Pragmatic Judgement) might be another approach to confirm the diagnosis of SPCD
when a child presented with abstract language difficulties. When we used either one of the
subtest scores as a proxy for a characteristic of a social impairment, there were only three
siblings under the age of 19 who scored in the impaired range (standard scores < 85) and
still received an RRB-T score less than 60 (4%). At the same time, we identified nine
siblings (11.5%) who had high levels of SPCD behaviors as well as high levels of RRB and
yet, did not have an ASD diagnosis. To this point, Mandy et al., (2017) looked at a large
sample of children who were receiving clinical services for social communication issues
while considered to have fluent language and an 1Q within the normal range, a profile of
children who should fit comfortably into the DSM-5 criteria of SPCD. However, of the
1,081children receiving this type of intervention, only 88 (8.1%) met the official SPCD
criteria.

One issue we raised in the introduction was the utility of the diagnosis of SPCD, especially
since the features of the Broad Autism Phenotype included the behaviors associated with
SPCD. Researchers have been examining the “soft” characteristics of ASD in both children
and adults without a diagnosis of ASD since the early 2000s. Social behavior, language
impairments, restricted interests and repetitive behaviors are all included in its definition and
there are assessments specifically designed to pick up irregularities and differences in these
behaviors for all ages. Studies such as Ash et al. (2017), Mandy et al. (2017) and Visser and
Tops (2017) have reported difficulty in separating the symptoms of SPCD from other
communication and social emotional disorders, describing SPCD as lying on the
“borderlands” of ASD but not meeting any of the expected thresholds. The BAP could be a
reasonable alternative that would help these children receive the services that they need,
either for communication or behavior issues. While the BAP has been used extensively in
the research world, it is, unfortunately, not a currently recognized diagnostic category in the
clinical or educational worlds, and so, as of now, would not be helpful in securing
appropriate clinical services and support. We identified 10 children who met the >60 RRB-T
cut-off and had only minimally lower scores for SCI-T levels of social impairment. Using
SPCD criteria, they did not qualify under the SPCD diagnosis, nor did they meet criteria for
ASD. For lack of a legitimate diagnosis these children would not be eligible for intervention
services.

As opposed to many other studies, we did not find sex differences in ASD subjects and
parents on any measures of social impairment, 1Q, or higher order language measures from
the CASL. Unaffected siblings were significantly different on only the CASL measures.
Given that our sample was relatively small and the male-female ratio was large, we may not
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have been able to capture the types of sex differences reported by Ash et al., (2017) or
Klusek et al., (2014).

We understand that these results may not be representative of population studies of SPCD as
there was no control group. This cohort was part of a larger genetic family study of ASD and
as such was a convenience sample, but it allowed us to look specifically at ASD, LI, and
SPCD where all subjects received the same battery of assessments that address the
characteristics of SPCD. We acknowledge that the individual rates of SCI and RRB may be
higher for LI and the unaffected family group than in a control sample since there is a family
history of ASD, but even in this sample there were only four children who met potential
SPCD criteria when one would assume that the rate would be higher given the family history
component. If we had designed a study specifically to assess the utility of the diagnosis of
SPCD, we would have used more detailed child-centered assessment of social
communication and behavior such as the Children’s Communicative Checklist (CCC-2). The
SRS-2 has normative data on both children and adults making it a reasonable initial attempt
at untangling the interactions of social behaviors and restricted interests and repetitive
behaviors.

Unlike the many cognitive, processing, and reading assessments that have been normed
through late adulthood, there are limited assessments to diagnose language impairments in
adults. This has been a recurrent issue for speech and language researchers for the past 20
years (Barry et al., 2007). We confirmed our language impairment diagnosis by using a
combination of the highest scoring range on the CELF-4 and a significant developmental
history of language and reading problems.

Conclusion

The utility and accuracy of the SPCD diagnosis is still unclear. These questions still remain:
how well are we doing in diagnosing SPCD? Are we accommodating children who do not fit
neatly into a diagnosis of ASD, language impairment or SPCD? If a child doesn’t meet gold
standard criteria for ASD yet shows clear social communication impairment with or without
structural language impairment with elements of RRB, are they receiving clinical services?
There are at least two areas that require further action: 1) larger scale studies in school
systems and clinical facilities allowing us to better understand if children are actually being
diagnosed with SPCD and 2) reliable and easy to administer assessments specifically
designed to address levels of restricted interest and flexibility in relation to levels of social
communication issues in children. Perhaps, adopting a mindset that SPCD is more akin to
the BAP rather than a diagnosis completely separate from ASD would help bridge these

gaps.
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Figure 1.
Percentage with Social Communication Impairment and/or Restricted Interests and

Repetitive Behaviors Based on SRS T-Scores.
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Table 1.

Mean ages, age ranges, and test scores for family members with ASD.

Male ASD

Female ASD

Mean age 9.27

Mean age 8.77

range 3-34.11) years | (range 3.02-36.07)years

1Q 91.12 (20.7) n=64 89.53 (19.95) n=15
SCI-T 75.37 (12.24) n=115 | 76.64 (10.11) n=22
RRB-T 78.06 (13.46) n=115 | 78.73 (14.97) n=22
ADI-SI 20.72 (6.88) n=137 19.85 (7.10) n=27
ADI-RRB | 5.82 (2.54) n=137 5.41 (2.56) n=27

Page 16

ASD: autism spectrum disorder; SCI-T: SRS-Social Communication Index T-score; RRB-T: SRS Restricted Interests and Repetitive Behavior;
ADI-SI: Autism Diagnostic Interview Social Interaction; ADI-RRB: Autism Diagnostic Interview Restricted Interests and Repetitive Behaviors.
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Correlation tables of all measures used to determine the independence of social communication skills and
restricted interests and repetitive behaviors.

ALL ASD
ADI
IQ SCI-T RRB-T ADISI RRB
Mean (SD) n=79 n=137 n=137 n=164 n=164
IQ 90.82 (20.44) 1
SCI-T 7558 (11.9) -.264" 1
RRB-T 7817 (1366) -208° 774™" 1
ADI S| 2058(6.9)  -.3957F 472" 386" 1
ADIRRB  5.76 (2.54) -0.064 3377 403 321" 1
ALL LI
CASL
10 SCI-T RRB-T NL  CASLPJ
Mean (SD) n=40 n=30 n=30 n=27 n=39
IQ 923(1279) 1
SCI-T 56.87 (13.80) -0.085 1
RRB-T 58.07(15.66) 0.059  0.828™ 1
CASLNL 84.19(1557) 0267  -0.354 —0.324 1
CASLPJ  821(1459) -001  -0.263 -0.302 0.603™" 1
Unaffected Parents
CASL
IQ SCI-T RRB-T NL CASLPJ
Mean (SD) n=190 n=178 n=178 n=180 n=182
IQ 111 (11.83) 1
SCI-T 4751 (10.27) -0.117 1
RRB-T 4922 (9.61) -.150" 8297 1
CASL NL 97.91(12.68) .363™" -0.073 -0.086 1
CASL PJ 97.08 (10.68) .293** -151* -160" 547 1
Unaffected Brothers
CASL
IQ SCI-T RRB-T NL  CASLPJ
Mean (SD) n=58 n=48 n=48 n=42 n=59
IQ 107.36 (12.06) 1
SCI-T 47.77 (10.49)  -0.189 1
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Unaffected Brothers

CASL
IQ SCI-T RRB-T NL CASLPJ
Mean (SD) n=58 n=48 n=48 n=42 n=59
RRB-T 50.65 (13.04) -0.023 .826™"
CASL NL 102.81 (14.81) 348" -0.034  0.078 1
CASL PJ 98.83(11.84)  .323" -0.208 -0.036 .657° 1
Unaffected Sisters
CASL
IQ SCI-T RRB-T NL  CASLPJ
Mean (SD) n=44 n=38 n=38 n=35 n=42
IQ 108.75 (11.28) 1
SCI-T 4845 (9.51)  0.028 1
RRB-T 52,03 (14.10) -0.044 .851™" 1
CASL NL 10954 (12.92) 386" -.361" -0.326 1
CASL PJ 10543 (11.71) 0242 -0.209 -02 588" 1

*
Correlation is significant at the 0.05 level (2-tailed).

Aok

Correlation is significant at the 0.01 level (2-tailed).

Variable Key: 1Q= WASI Performance 1Q or DAS Non-verbal Reasoning, SCI-T=SRS Social Communication Index T-Score, SRS RRB=

Page 19

Restricted Interests and Repetitive Behaviors T-Score, ADI SI= Autism Diagnostic Interview Social Interaction, ADI RRB Autism Diagnostic
Interview Restricted Interests and Repetitive Behaviors, CASL NL= Comprehensive Assessment of Spoken Language Non-literal Language, CASL
PJ= Comprehensive Assessment of Spoken Language Pragmatic Judgment.
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Table 4.

Affection status based on assessments of social communication and restricted interests and repetitive behaviors
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of unaffected siblings under the age of 19.

78
siblings
without
ASD or
LI | SRSRRB-T
SRS <60 | =60
A SCI-T <60 68 58 10
SCI-T =60 10 1 9
CASL
Both CASL NL and PJ >85 75 56 19
B Either CASL NL or PJ <85 3 3 0
SRS and CASL
Neither SCI-T >60 nor a CASL <85 65 55 10
C Either SCI-T >60 or a CASL <85 13 4 9
Both SCI-T and a CASL impaired 0 0 0
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