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Abstract

Effective social functioning requires a broad range of social communication skills that are impaired in psychosis populations. However, little
is known about early childhood (4- to 5-year period) social communication during the premorbid (pre-illness) stage of psychosis. The pre-
sent study utilized retrospective parent reports to examine fotal early childhood social communication deficits, as well as deficits in two
distinct domains, reciprocal social interaction (social smiling/eye gaze) and communication (social chat/gesture), in youth at clinical
high-risk (CHR) for psychosis (ages 13-21; 37.2% female). Furthermore, associations between early childhood social communication
and CHR youth’s current functioning (social, academic/work), symptoms (positive/negative), and risk for conversion to psychosis were
examined. Compared to healthy controls, CHR individuals had greater deficits in total and communication-specific early childhood social
communication. Early childhood total, communication, and reciprocal social interaction deficits were associated with worse current func-
tioning and greater current negative symptom severity (amotivation/anhedonia) in CHR youth. Early childhood total and reciprocal social
interaction deficits were also associated with increased risk for conversion. These findings inform the field’s understanding of the etiology
and pathophysiology of psychosis by extending the current developmental literature on premorbid deficits in psychosis populations to spe-
cific domains of social behavior in a critical developmental period.
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A neural diathesis-stress conception of psychosis (Walker &
Diforio, 1997; Walker, Mittal, & Tessner, 2008) suggests that vul-
nerabilities during the pre-illness (i.e., premorbid) period in child-
hood and early adolescence interact with normative/pathological
development and environmental stressors throughout adolescence
and young adulthood to drive the onset of psychosis. However,
while the earliest premorbid stage of the illness is generally viewed
as an important time for understanding etiology, and for inter-
vention, research in this area has been surprisingly limited. As a
result, we know there are nonspecific signs of social, cognitive,
and motor dysfunction (Lieberman et al, 2001; Schenkel &
Silverstein, 2004; Tandon, Keshavan, & Nasrallah, 2008), but
areas of specific dysfunction in critical domains remain poorly
understood. For example, social communication (i.e., verbal and
nonverbal social behaviors required for successful social interac-
tions; Brekke, Kay, Lee, & Green, 2005; Dickinson, Bellack, &
Gold, 2006) is significantly impaired in psychosis (Kohler et al.,
2008; Mattes, Schneider, Heimann, & Birbaumer, 1995; Walther
et al., 2015), and related foundational skills are in ascendance in
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the developmental stages overlapping with the premorbid period
(Darling-Churchill & Lippman, 2016; Masten et al, 2010;
McCabe & Altamura, 2011; Mikami, Szwedo, Allen, Evans, &
Hare, 2010), but to date, there have been no studies aimed to
determine normative from pathological development, or to deter-
mine how this may ultimately impact later risk in the adolescent/
young-adult prodromal period. The present study investigates
early premorbid social skill impairment (ages 4-5) in adolescents
and young adults diagnosed with a prodromal syndrome and
aims to determine if impairments occur at this early stage and
how they may impact later susceptibility to psychosis in the high-
risk prodromal period.

Neurodevelopment and Risk for Psychosis

Current neurodevelopmental models of schizophrenia posit that
the fundamental pathophysiology underlying the illness is present
in childhood and early adolescence before distinct positive symp-
tomology and marked functional decline become evident in
late adolescence and early adulthood (Pruessner, Cullen, Aas, &
Walker, 2017). Several lines of evidence from cross-sectional
research in children and adolescents, as well as prospective longi-
tudinal cohort studies, support this assertion (see Liu, Keshavan,
Tronick, & Seidman, 2015,)for a review). For example, a myriad of
abnormal motor behaviors have been used to identify toddlers
and children who ultimately develop adult schizophrenia,
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including delays in achieving motor milestones (Filatova et al.,
2017; Serensen et al., 2010), unusual movements and clumsiness
(Walker & Lewine, 1990), neuromotor deficits and involuntary
movements (Kindler et al., 2016; Schiffman et al., 2009), and neu-
rological soft signs (Crow, Done, & Sacker, 1995; Rosso et al.,
2000). Moreover, childhood neurocognitive deficits are well evi-
denced (see Woodberry, Giuliano, & Seidman, 2008,)for a review)
and are present as early as age 4 in children who develop schizo-
phrenia spectrum disorders in adulthood (Agnew-Blais et al.,
2017; Seidman et al,, 2013). Together, early cognitive deficits
and behavioral abnormalities are considered to characterize the
asymptomatic premorbid stage of the illness wherein children
and adolescents harbor a biological vulnerability for developing
future psychosis but do not yet manifest the clinical symptomology
(e.g., hallucinations or delusions) and significant functional impair-
ment characteristic of the illness. However, it is important to note
that the age period comprising the premorbid stage in neuro-
developmental models of psychosis is conceptual in nature and
does not always reflect the considerable heterogeneity evident in
individuals who develop psychosis. Thus, conceptual definitions
of the premorbid period typically span from gestation to early
adolescence whereas it is not uncommon for the premorbid period
to last into adolescence for some affected individuals. For the present
paper, we define the premorbid period as spanning through early
adolescence; however, we will focus on early childhood as deficits
during this period have been less well defined.

In contrast to the premorbid period, the prodromal stage of
the illness is characterized by attenuated positive (e.g., momen-
tarily formed hallucinations or loosely held delusions) and
negative (e.g., blunted affect or amotivation) symptoms that
are accompanied by a functional and neurocognitive decline
(Miller et al., 2003). Because increased duration of untreated
psychosis results in poorer prognosis (Penttild, Jdaskeldinen,
Hirvonen, Isohanni, & Miettunen, 2014), research aimed at
identifying who is most likely to transition to a psychotic dis-
order has become a priority. Consistent with this effort, the clin-
ical high-risk (CHR) approach (Miller et al., 2003) is often
utilized to identify factors that predict conversion in order to
implement early interventions aimed at reducing transition.
Youth at CHR for psychosis are considered to be exhibiting a
putative prodromal syndrome. However, research indicates that
only 35% of individuals identified as CHR will ultimately tran-
sition to a psychotic disorder (Addington et al., 2015), leading
many to suggest a need for the development of vulnerability
markers that will aid in refining identification and enhancing
prediction (Mittal & Walker, 2009). To date, prediction models
(see Schmidt et al., 2017) have emphasized current risk markers
(e.g., prodromal symptoms and neurocognition) and do not typ-
ically include premorbid vulnerability markers in risk indices.
Given that recent evidence indicates that the inclusion of pre-
morbid social functioning in early adolescence improves predic-
tion of conversion in individuals at CHR for psychosis (Tarbox
et al., 2013; Walder et al., 2013), examining the utility of other
premorbid social behaviors, such as early childhood social com-
munication, may be valuable.

Premorbid Social Dysfunction in Psychosis Populations

General social dysfunction in the premorbid period of psychosis is
well evidenced. Preference for solitary play at ages 4 and 6 is asso-
ciated with adult-onset schizophrenia (Jones, Murray, & Rodgers,
1995). Prospective population cohort studies have shown that
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social maladjustment at age 7 predicts adult-onset schizophrenia
(Bearden et al., 2000; Done, Crow, Johnstone, & Sacker, 1994).
Tarbox and Pogue-Geile (2008) conducted a systematic review
of prospective and retrospective studies examining domains of
social functioning in genetic high-risk samples and the general
population. Results indicated that undifferentiated social func-
tioning (i.e., measures that did not distinguish among social
behaviors) at age 7 to 8 predicted adult-onset schizophrenia in
the general population, and even earlier (age 5 to 6) in genetic
high-risk samples. Social withdrawal-internalizing behavior
(e.g., preference for solitary activities or social anxiety) was predic-
tive from age 11 in the general population, but not in genetic high-
risk samples. Using retrospective reporting, it has been shown that
patients with schizophrenia exhibit more impairments in sociability
(e.g., social withdrawal, poor peer relationships, and asociality) in
both childhood (ages 5-11) and adolescence (age 12-16) compared
to controls (Cannon et al., 1997). In addition, premorbid social
withdrawal and impairments in peer relationships are present in
over 50% of children with early onset schizophrenia (i.e., by the
age of 15; Kolvin, 1971; Nicolson et al., 2000). Furthermore, social
maladjustment in both early (age 12-15) and late (age 16-18) ado-
lescence predicts conversion to schizophrenia in CHR youth (Dragt
etal., 2011; Lyngberg et al., 2015; Tarbox et al., 2013, 2014; Walder
et al.,, 2013).

In addition to predicting conversion, several studies have used
retrospective self-report to examine the relationship between pre-
morbid social dysfunction in childhood and later symptom
severity and functioning in CHR youth and patients with schizo-
phrenia. Using cluster analysis, it has been shown that CHR youth
who had deteriorating overall premorbid functioning (which
includes social and role measures) from childhood to late adoles-
cence exhibited more severe negative symptoms and poorer social
functioning than CHR youth with more stable premorbid devel-
opmental trajectories (Lyngberg et al, 2015). Similarly, when
examining developmental trajectories of overall premorbid adjust-
ment, patients who had a deteriorating course from childhood to
adulthood developed prodromal syndromes approximately 5
years earlier, achieved a lower level of education (1.5 years less),
and had more severe impairments in processing speed and psy-
chosocial functioning (Cole, Apud, Weinberger, & Dickinson,
2012). Similar classification methods have demonstrated asso-
ciations with various premorbid social impairment trajectories
and both positive and negative symptom severity in patients
with schizophrenia (Addington & Addington, 2005; Addington,
van Mastrigt, & Addington, 2003; Chang et al., 2013; Horton,
Tarbox, Olino, & Haas, 2015; Strauss et al., 2012; Walder et al,,
2013); however, associations with positive symptoms were found
less consistently (Addington & Addington, 2005; Addington
et al.,, 2003; Walder et al.,, 2013). Taken together, once present,
premorbid social impairments in early childhood appear to either
persist or progress throughout development and are closely asso-
ciated with symptom severity and functional outcomes (Childers
& Harding, 1990). Despite evidence for general social dysfunction
in the premorbid period, very little research has examined impair-
ments in specific critical domains that facilitate effective social
functioning that are in ascendance during early childhood, such
as social communication. Furthermore, early childhood social
communication is a broad construct that encompasses several
domains of behavior, such as social reciprocity (e.g., smiling,
eye gaze, and group play) and communication (e.g., gesture and
imitation), that have yet to be examined in early childhood in a
CHR sample.
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Social Communication Across Stages of Psychosis

Social communication comprises both specific verbal and nonver-
bal behaviors that facilitate effective and appropriate interpersonal
communication (Rao, Beidel, & Murray, 2008). Examples of social
communication in early childhood include behaviors such as
responding to questions, making eye contact, smiling, spontane-
ous play, offering to share or comfort, social interest, imitation,
and gestures (Rutter, Bailey, & Lord, 2003). These social skills
are often divided into distinct domains such as reciprocal social
interaction (e.g., seeking to share enjoyment, offering comfort,
and interest in other children) and communication (e.g., social
chat, gestures, and imitation; Martinez-Pedraza & Carter, 2009;
Rutter et al., 2003; Solomon et al., 2011). Currently, only a hand-
ful of studies have investigated premorbid social communication
in psychosis spectrum populations. For example, impairments
have been shown in language and speech development, with
delays in speech acquisition and abnormal language use present
from toddlerhood to late adolescence (Jones, Murray, Rodgers,
& Marmot, 1994). Furthermore, Esterberg, Trotman, Brasfield,
Compton, and Walker (2008) used parent interviews to examine
several domains of childhood social communication in adoles-
cents with schizotypal personality disorder. Schizotypal personal-
ity disorder is on the mildest end of the schizophrenia spectrum
and is characterized by trait-level psychotic-like experiences
(e.g., magical thinking or suspiciousness) that do not typically
result in the prolonged functional impairment seen in psychosis
(Chemerinski, Triebwasser, Roussos, & Siever, 2013; Esterberg
et al., 2008). They found that, compared to controls, adolescents
with schizotypal personality disorder exhibited more impair-
ments in a wide range of childhood reciprocal social interaction
behaviors, such as social smiling, range of facial expressions,
sharing, eye gaze, spontaneous group play, and social avoidance.
However, early childhood social communication was not associ-
ated with positive or negative symptoms or conversion to formal
psychosis in schizotypal personality disorder adolescents.
Schiffman et al. (2004) used videos of children (ages 11-13) eating
lunch to determine if social communication behaviors discrimi-
nate among children who ultimately develop schizophrenia.
Children who developed schizophrenia exhibited significantly
less social reciprocity and communication (e.g., number of smiles
and laughs, or vocalization initiated by child) during the video-
taped social interactions compared to both children who did
not develop a psychiatric disorder and those who developed
other psychiatric illnesses.

Although research on social communication deficits in the
premorbid period is limited, deficits in these domains are well evi-
denced in individuals at CHR for psychosis and in schizophrenia
patients. Using parent report, Solomon et al. (2011) demonstrated
that individuals at CHR for psychosis reported substantially
more impairments in communication and social reciprocity
than typically developing adolescents. For example, CHR youth
reported deficits in interpersonal expressiveness, conversational
give-and-take, interest in socialization, and ability to interpret and
respond to social cues. In addition, Gibson, Penn, Prinstein,
Perkins, and Belger (2010) found that individuals at genetic high-
risk for psychosis exhibited impairments in subdomains of social
communication behaviors, such as fluency of speech, nonverbal
affect, eye gaze, social anxiety, and engagement during a mock
audition. Furthermore, gesture abnormalities, including both mis-
matched gestures and decreased gesture use, are present in CHR
populations (Millman et al, 2014; Osborne et al, 2017).
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Pinkham, Penn, Perkins, Graham, and Siegel (2007) showed
that CHR young adults exhibited poorer global and nonverbal
social skills compared to nonclinical controls. Furthermore, pat-
ients with schizophrenia are impaired in a wide array of verbal
and nonverbal social communication behaviors, such as recipro-
cal prosocial behavior, spontaneous imitation, facial expressions,
eye contact, and gesture use (Kohler et al., 2008; Mattes et al.,
1995; Walther et al, 2015). Moreover, abnormal nonverbal
synchrony (i.e., dynamic imitation during interpersonal conver-
sation) in patients with schizophrenia has been associated
with symptom severity and poorer social functioning, as well as
poorer therapeutic outcomes (Kupper, Ramseyer, Hoffmann, &
Tschacher, 2015; Ramseyer & Tschacher, 2011; Vail et al,
2017), indicating that real-world social communication impair-
ments have important implications for treatment outcomes.

Rationale for Present Study

While there has been little work done to examine how social com-
munication may be impacted in the premorbid period in schizo-
phrenia spectrum disorders, it is important to consider that this
stage overlaps with a critical developmental period where skills
underlying social development are in ascendance. Early child-
hood, particularly the 3- to 5-year period, is critical for the devel-
opment of social skills required for effective communication and
reciprocal social interaction, such as nonverbal communication
(e.g., gesture and facial expressions; Dil, 1984; Knott, 1979), imi-
tation (Dickerson, Gerhardstein, Zack, & Barr, 2013; DiYanni,
Nini, Rheel, & Livelli, 2012), prosocial behavior (i.e., sharing
and responding to social engagement; Caprara, Barbaranelli,
Pastorelli, Bandura, & Zimbardo, 2000; Findlay, Girardi, &
Coplan, 2006), and spontaneous play (Johnson, Ershler, &
Lawton, 1982). Developing effective social skills in early child-
hood then sets the stage for social functioning throughout adoles-
cence and early adulthood (Caprara et al., 2000; Darling-Churchill
& Lippman, 2016; McCabe & Altamura, 2011; Mikami et al.,
2010). Given that evidence suggests that premorbid social dys-
function present in early childhood persists throughout develop-
ment in CHR youth and patients with schizophrenia (Dragt
et al, 2011; Lyngberg et al., 2015; Tarbox et al, 2013, 2014),
and that these trajectories are associated with functional outcomes
and symptom severity (Dragt et al., 2011; Lyngberg et al., 2015;
Tarbox et al., 2013, 2014), examining if similar relationships are
present with premorbid social communication deficits is war-
ranted. In particular, examining early childhood social communi-
cation in CHR youth (i.e., whether these skills develop differently
in high-risk and typically developing populations, and whether
deficits predict later functioning and psychosis risk) stands to
inform the field’s understanding of the etiology and pathophysi-
ology of psychosis during critical developmental periods overlap-
ping with the premorbid and prodromal stages of psychosis.
The present study is the first to examine social communication
deficits in the early premorbid period (i.e., early childhood) in a
CHR sample in the putative prodromal stage of the illness, and
their association with CHR youth’s current social and role func-
tioning, symptom severity, and risk for developing psychosis.
Although distinct domains of premorbid early childhood social
communication (i.e., reciprocal social interaction and com-
munication) have been examined in youth with schizotypal per-
sonality disorder (Esterberg et al., 2008), no such research has
been conducted in adolescents and young adults at CHR for psy-
chosis. Furthermore, no research to date has linked social
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communication deficits in the early childhood premorbid stage
with functioning and symptom severity in the prodromal stage
or examined their utility for understanding additive risk in the
prodromal period.

Based on findings indicating that premorbid deficits in recip-
rocal social interaction and communication are present in early
adolescence among individuals that later develop psychosis
(Schiffman et al., 2004), coupled with research showing similar
social communication deficits in CHR and schizophrenia samples
(Pinkham et al., 2007; Solomon et al., 2011; Walther & Mittal,
2016), we predicted that parents of CHR adolescents and young
adults would report more early childhood social communication
deficits compared to parents of healthy controls. Moreover, we
predicted that deficits would be present in specific social commu-
nication domains including communication and reciprocal social
interaction. Relatedly, the study examined if early childhood
social communication deficits contributed to current deficits in
social functioning in the CHR adolescents and young adults.
Based on findings that CHR youth with declines in overall pre-
morbid functioning from childhood to late adolescence exhibit
poorer social functioning than those with stable trajectories
(Lyngberg et al., 2015), and that social skills in early childhood
predict functioning throughout adolescence and early adulthood
in typically developing children (Caprara et al., 2000; Darling-
Churchill & Lippman, 2016; McCabe & Altamura, 2011; Mikami
et al,, 2010), we predicted that more early childhood social commu-
nication deficits would be associated with poorer current social
functioning in CHR youth. Given that early childhood social func-
tioning predicts later academic achievement in typically developing
children (Arnold, Kupersmidt, Voegler-Lee, & Marshall, 2012;
McCabe & Altamura, 2011; Rabiner, Godwin, & Dodge, 2016),
and that social and role functioning (i.e., academic and work func-
tioning) are typically examined together in CHR research
(Cornblatt et al., 2007; Meyer et al., 2014; Mittal et al, 2011;
Walder et al., 2013), we also examined if early childhood social
communication deficits were associated with current role function-
ing. Finally, we aimed to examine if including early risk factors,
such as social communication, occurring prior to the CHR period,
might enhance predictive ability, highlighting those CHR individu-
als at highest risk for transitioning to a psychotic disorder. Based
on findings showing the utility of premorbid social functioning
in early adolescence for improving conversion prediction (Tarbox
et al,, 2013; Walder et al., 2013), we predicted that early childhood
social communication deficits would be associated with symptom
severity and increased risk for conversion in CHR youth.

Method
Participants

Data for the present study were obtained from 44 CHR and 38
healthy control (HC) youth (total N =82) and their primary care-
givers during their participation in a study of motor behavior and
psychosis risk (see Table 1 for demographic characteristics). CHR
participants were required to meet the Structured Interview for
Prodromal Syndromes (SIPS; Miller et al., 1999) criteria for a pro-
dromal syndrome (i.e., clinical high-risk) in order to be included
in the study. Criteria for a prodromal syndrome included one or
more of the following: (a) progression or recent onset of attenu-
ated positive symptoms, (b) the presence of a first-degree relative
with a psychotic disorder accompanied by a recent decline in
global functioning, or (c) a decline in global functioning with
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Table 1. Demographic characteristics with group comparisons

CHR HC Statistic p

Age

Mean (SD) 18.53 (1.87) 17.61 (2.99) t (79)=1.70 ns
Gender

Male 27 17

Female 16 21 x> (1)=2.65 ns
Education (years)

Mean (SD) 12.21 (1.87) 11.58 (2.89) t (79)=1.18 ns
Parent education (years)

Mean (SD) 15.74 (2.20) 16.28 (2.48) t (79)=-1.02 ns

Note: CHR, clinical high-risk. HC, healthy controls. Statistic reflects test of group differences
for each demographic variable. ns, nonsignificant.

the presence of schizotypal personality disorder (Miller et al,
1999). Exclusion criteria for both groups included any neurological
disorder, history of head injury, lifetime substance dependence, or
any past or current psychotic disorder (e.g., schizophrenia, etc.).
For HCs, the presence of a psychotic disorder in a first-degree
relative and any past or current Axis I disorders were additional
exclusionary criterions. Because we are interested in examining
social communication deficits putatively specific to psychosis, we
also excluded participants with any diagnosis of autism spectrum
disorder (n=1 CHR). Thus, the final sample consisted of 43
CHR and 38 HC participants (total N=81). CHR and HC individ-
uals were recruited via newspaper ads, Craigslist, e-mail postings,
and community professional referrals. Informed consent was
obtained in accordance with the protocol approved by the institu-
tional review board. Assent was obtained for individuals younger
than 18 with informed consent obtained from their legal guardian.

Materials and procedure

Semistructured clinical and socio-occupational functioning
interviews were administered to CHR and HC adolescents and
young adults at the Adolescent Development and Preventative
Treatment Program. Parents or legal guardians completed self-
report questionnaires.

Clinical interviews

The SIPS (Miller et al., 1999) was administered to determine if a
prodromal syndrome was present (as noted above) and to quan-
tify attenuated psychosis symptoms. The SIPS assesses several
dimensions of attenuated positive and negative symptomology.
SIPS positive symptomology is composed of dimensions reflecting
unusual thought content, perceptual abnormalities, grandiosity,
disorganized communication, and suspiciousness. Negative symp-
tom dimensions include avolition, social anhedonia, ideational
richness, emotional expressiveness, blunted affect, and occupa-
tional functioning. All symptoms are rated on 0 to 6 scales.
Scores for the positive symptom domain range from absent
(score of 0) to severe and psychotic (score of 6; e.g., delusional con-
viction and/or hallucinations perceived as real that persistently
interfere with thinking, feeling, and behavior). Negative symp-
toms range from absent (score of 0) to extreme (score of 6; e.g.,
absence of any goal directed activities, no feelings, or flat affect).
Sum scores for each symptom domain were used to quantify the
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severity of positive and negative symptoms. In addition, the
Structured Clinical Interview for Axis I DSM-IV Disorders
(SCID; First, Spitzer, Gibbon, & Williams, 1995) was adminis-
tered in order to rule out an Axis I psychotic disorder and to
note the occurrence of any comorbid conditions. Clinical inter-
views were administered by advanced doctoral students with
interrater reliabilities that exceeded the minimum study criterion
of k¥ > 80. Both the SIPS (Cannon et al., 2008; Miller et al., 2003;
Miller et al., 2002) and the SCID (Lobbestael, Leurgans, & Arntz,
2011) have high validity, adequate to excellent interrater reliabil-
ity, and have been used extensively in studies with CHR adoles-
cents and young adults.

Social and role functioning

Social and role functioning were measured using two scales ex-
plicitly designed for CHR populations: the Global Functioning
Scale: Social (GFS-S; Auther, Smith, & Cornblatt, 2006) and
Global Functioning Scale: Role (GFS-R; Niendam, Bearden,
Johnson, & Cannon, 2006). Scores on both scales range from 1
to 10. A score of 1 on the GFS-S indicates extreme social isolation
(e.g., no friends or contact with family), whereas a score of 10
reflects superior social/interpersonal functioning (e.g., multiple
satisfying close and casual interpersonal relationships or fre-
quently seeks out others). On the GFS-R, a score of 1 indicates
extreme role dysfunction (e.g., on disability or equivalent noninde-
pendent status) and a score of 10 represents superior role function-
ing (e.g., superior performance in competitive school or work
placement). These scales were developed to be used with adoles-
cents and young adults and have been shown to be valid and reli-
able in CHR populations (Cornblatt et al., 2007).

Early premorbid social communication

Because there are currently no scales designed for evaluating
early social communication developmental deficits in the premor-
bid period, the present investigation adapted the Social
Communication Questionnaire Lifetime Form (SCQ; Rutter
et al., 2003), a well-validated, parent-report questionnaire devel-
oped as a screening measure for social dysfunction associated
with autism spectrum disorder. Although the scale was developed
for autism, it has been used in other research in schizophrenia
spectrum populations (Solomon et al., 2011), and contains several
domains that overlap with early social communication behaviors
that may be affected in the early premorbid period. For a subset of
questions, parents are instructed to identify if a particular social
communication deficit was present during their child’s 4- to
5-year-old age period, whereas the rest of the items focus on
the child’s entire developmental history. For the purpose of the
present study, the adaptation involved (a) administering the
scale to parents of CHR and HC individuals instead of parents
of individuals with autism, and (b) administering those SCQ
items that specifically covered the early childhood (ie., 4- to
5-age period) period of interest (see Table 3). Items on the ques-
tionnaire assess for qualitative deviance in children’s social inter-
actions (e.g., interest in other children, social responsiveness, and
eye gaze) and verbal and nonverbal communication (e.g., recipro-
cal communication and conventional gesture use). These items
comprise two distinct SCQ subdomains, reciprocal social interac-
tion and communication, as well as an SCQ total score.

Conversion risk
Risk for conversion to psychosis was measured using a freely
available risk calculator (http:/riskcalc.org/napls/) developed by
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the North American Prodrome Longitudinal Study (NAPLS;
Cannon et al.,, 2016). The NAPLS risk calculator was designed
to provide an individualized risk score indexing the probability
of converting to formal psychosis specifically for individuals
diagnosed as CHR based on the aforementioned SIPS criteria.
The calculations are based on a multivariate proportional hazards
regression model that includes several demographic, cognitive,
and psychosocial variables, including age, Brief Assessment of
Cognition in Schizophrenia symbol coding score (Keefe et al.,
2004), the Hopkins Verbal Learning Test-Revised sum score
(Trials 1-3; Brandt & Benedict, 2001), negative life event
sum scores from the Research Interview Life Events Scale
(Dohrenwend, Askenasy, Krasnoff, & Dohrenwend, 1978), change
in GFS-S score from 12 months prior, severity of unusual thought
content and suspiciousness (rescaled from SIPS scores), family
history of psychosis, and the total number of lifetime experienced
traumas (assessed during SCID interviews). Discriminant validity
for classifying CHR individuals who did and did not convert was
demonstrated in a well-powered study (Cannon et al., 2016) that
was replicated in an independent sample (Carrion et al., 2016).
NAPLS risk scores are provided for both 12- and 24-month prob-
abilities for developing psychosis. The present study used the
24-month probability to maintain consistency with past longitu-
dinal risk research in CHR populations (Cannon et al., 2008).

Statistical approach

Chi-square tests and independent ¢ tests were employed to exam-
ine group differences in demographic variables (see Table 1). To
test for group differences in early childhood social communica-
tion deficits between CHR and HC youth (Aim 1), we used inde-
pendent ¢ tests. Mann-Whitney U tests were employed to
examine group differences for social communication variables
that were highly skewed (i.e.,+2; see Table 2 for statistics). To
examine the relationship between early childhood social commu-
nication deficits and symptoms and functioning in the CHR
period (Aim 2), we used Pearson product-moment correlations.
Because results did not differ between parametric and nonpara-
metric tests, with the exception of reciprocal social interaction
group differences, parametric results are presented. To examine
the utility of early childhood social communication deficits in
predicting psychosis risk (Aim 3), we used Pearson product-
moment correlations to examine the association between early
childhood social communication deficits and a validated psycho-
sis risk index. Although the ultimate purpose of CHR research is
to identify the small proportion of those who do transition to psy-
chosis, and in several important ways these individuals could be
considered extreme data points, we also wanted to determine
the influence that a few extreme scores (+ 3 SD) had on the asso-
ciations between early childhood social communication deficits
and risk for conversion. In addition, we also examined all other
analyses with and without values + 3 SD from the mean on any
social communication variable in order to determine if outlier
data points were driving findings. All analyses used two-tailed
tests with o =0.05. Cohen’s d (Cohen, 1988) is provided for all
group comparisons.

Results

There were no significant group differences observed for any of
the demographic variables (see Table 1 for statistics).
Descriptive statistics for early childhood social communication
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Table 2. Descriptive statistics for parent-reported developmental deficits and
outcome variables

Mean SD Skew

Communication

CHR/HC 1.91/1.18 1.59/1.39 0.95/1.24
Reciprocal social
interaction

CHR/HC 0.83/0.39 1.43/0.72 2.58/2.01
SCQ total score

CHR/HC 2.73/1.58 2.68/1.75 1.56/1.40
Negative symptoms

CHR/HC 10.21/0.42 7.39/0.76 0.24/1.85
Positive symptoms

CHR/HC 11.95/0.58 5.00/1.20 —0.38/2.18
GFS-S scores

CHR/HC 6.42/8.74 1.800/0.64 —0.51/-0.98
GFS-R scores

CHR/HC 6.51/8.58 1.90/0.68 —0.46/-0.30
Conversion risk

CHR/HC 15.67/5.33 11.30/1.51 1.50/0.13

Note: CHR, clinical high-risk. HC, healthy control. SD, standard deviation. SCQ, Social
Communication Questionnaire. GFS-S, Global Functioning Scale-Social. GFS-R, Global
Functioning Scale-Role.

deficits and outcome variables are presented in Table 2. As
detailed below, findings between early childhood social communi-
cation variables and psychosis risk were influenced by outliers.
However, removal of outlier data points did not affect the results
for any other analyses.

Group differences in early childhood social communication
deficits

The first aim of the study was to determine if there were group
differences in the number of total early childhood social commu-
nication deficits between CHR and HC youth, and then to exam-
ine if there were distinct deficits in the SCQ communication and
reciprocal social interaction domains (see Figure 1). CHR partici-
pants had significantly more total early childhood social commu-
nication deficits than HC participants, t (79) =2.26, p < .05, d=
0.56. Compared to HC participants, CHR participants also
showed significantly more SCQ subdomain communication defi-
cits, t (79) =2.17, p < .05, d =0.49. However, CHR participants
did not exhibit more reciprocal social interaction deficits than
HC participants, U=695.00, p =.175, d = 0.44.

Early childhood social communication deficits, functioning,
symptoms, and risk

Correlations between early childhood social communication var-
iables and outcome measures are presented in Table 4. The sec-
ond aim of the study was to examine associations between early
childhood social communication deficits and social and role func-
tioning within the CHR group and HCs. Higher total early child-
hood social communication deficits were negatively associated
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Table 3. Questions comprising the Social Communication Questionnaire
Communication and Reciprocal Social Interaction Sum Scores specific to the
4- to 5-year age period

Communication

1. Did she/he ever talk with you just to be friendly (rather than to get
something)?

2. Did she/he ever spontaneously copy you (or other people) or what you
were doing (such as vacuuming, gardening, or mending things)?

3. Does she/he ever spontaneously point at things around her/him just to
show you things (not because she/he wants them)?

4. Does she/he ever use gestures, other than pointing or pulling your hand,
to let you know what she/he wants?

5. Does she/he nod her/his head to indicate yes?

6. Does she/he shake her/his head to indicate no?

7. Did she/he ever spontaneously join in and try to copy the actions in
social games, such as The Mulberry Bush or London Bridge Is Falling
Down?

8. Did she/he play any pretend or make-believe games?

Reciprocal social interaction

1. Did she/he usually look at you directly in the face when doing things
with you or talking with you?

2. Did she/he smile back if someone smiled at her/him?

3. Did she/he ever show you things that interested her/him to engage
your attention?

4. Did she/he ever offer to share things other than food with you?

5. Did she/he ever seem to want you to join in her/his enjoyment of
something?

6. Did she/he ever try to comfort you if you were sad or hurt?

7. When she/he wanted something or wanted help, did she/he look at
you and use gestures with sounds or words to get your attention?

8. Did she/he show a normal range of facial expressions?

9. Did she/he seem interested in other children of approximately the
same age whom she/he did not know?

10. Did she/he respond positively when another child approached her/
him?

11. Did she/he ever play imaginative games with another child in such a
way that you could tell that they each understood what the other was
pretending?

12. Did she/he play cooperatively in games that required joining in with a
group of other children, such as hide-and-seek or ball games?

N,

Group
| [=3]

Parent-Reported Deficits

e ——
—

Communication Redprocal Social Interaction Total SCQ
Figure 1. Group differences for the SCQ subdomains and the total SCQ sum scores.

*=p<.05.


https://doi.org/10.1017/S0954579419000385

Development and Psychopathology

565

Table 4. Correlations between early childhood social communication sum scores and outcome variables

Positive symptoms Negative symptoms GFS-S GFS-R Conversion risk
Total SCQ
CHR/HC .08/.00 .39**/-.07 -.42**/-.08 -.49**/.14 .35%/-.17
Communication
CHR/HC .13/.13 42**/-.02 -.39*%/-.13 -.40**/.17 24/-.17
Reciprocal social interaction
CHR/HC .02/-.24 277-12 -.36**/.06 -.47**/.02 40**/-.07

Note: GFS-S, Global Functioning Scale-Social. GFS-R, Global Functioning Scale-Role. SCQ, Social Communication Questionnaire. CHR, clinical high-risk. HC, healthy control. *p <.05. **p < .01.

tp=.08.

with both poorer GF-S (p < .01) and GF-R scores (p < .01). In
addition, higher early childhood communication deficits were
also associated with poorer GF-S (p < .05) and GF-R scores (p
< .01). Finally, higher early childhood reciprocal social interaction
deficits were also associated with poorer GF-S (p < .05) and GF-R
scores (p < .01).

The third aim of the study was to examine associations
between early childhood social communication deficits, positive
and negative symptoms, and the risk scores indexing probability
for conversion to psychosis. Within the CHR group, higher
total social communication deficits were significantly positively
associated with increased negative symptom severity (p < .01),
but not positive symptom severity ( p =.60). Higher communica-
tion deficits were also significantly positively associated with
increased negative symptom severity (p < .01) but not positive
symptom severity (p=.42). There was a trend toward higher
reciprocal social interaction deficits being significantly associated
with more severe negative symptoms ( p =.08), but not with pos-
itive symptoms (p =.91).

Higher total early childhood social communication deficits
were significantly positively associated with greater probability
for conversion to psychosis (p < .05; see Figure 2). Higher early
childhood reciprocal social interaction deficits were also signifi-
cantly positively associated with greater probability for conversion
to psychosis (p < .05). There was no significant association
between the SCQ communication domain subscore and risk for
conversion (p=.14). Within the control group, there were no
statistically significant associations between any of the early child-
hood social communication deficit variables and outcome
measures.

Of note, as seen in Figure 2, the scatterplot indicates several
outlier data points. When removing outlier cases on total and
reciprocal social interaction variables (+ 3 SD; omitted 1 CHR
and 1 HC participant), the associations with risk for conver-
sion were no longer significant. However, it is notable that
the direction and magnitude of the correlations (r of .23 for
total and .26 for reciprocal social interaction) does still suggest
a potentially important effect, and it will be necessary for
future research to replicate and further examine this
association.

Discussion

Investigating the nature of early childhood premorbid social com-
munication deficits, and determining if they are associated with
current functioning, symptom severity, and risk for conversion
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Figure 2. Scatter plot representing the relationship between total parent-reported
SCQ sum scores and probability of conversion risk scores.

in CHR youth stands to inform the field’s understanding of the
etiology and progression of impairment and risk in psychosis.
The present study suggests that social communication deficits
are present during a critical period for social development (i.e.,
4- to 5-year period) that overlaps with the premorbid stage of psy-
chosis in CHR youth. Specifically, total early childhood social
communication deficits were more prevalent in CHR youth
than HC, and these deficits were associated with CHR youth’s
current level of social and role impairment, negative symptom
severity, and risk for conversion. Furthermore, early childhood
social communication deficits extended to the distinct communi-
cation subdomain (i.e., social initiation and interest, gesture, and
imitation), with deficits being more frequent in CHR youth.
Similar to total social communication deficits, distinct communi-
cation impairments were also associated with CHR youth’s cur-
rent social and role dysfunction and negative symptom severity.
The expected impairment in CHR youth’s early childhood recip-
rocal social interaction was not observed in the current study, and
these behaviors may remain relatively more intact in the early pre-
morbid period, at least in the present sample. These results are in
line with extant research indicating that childhood premorbid def-
icits in social functioning are associated with illness risk (Liu
et al.,, 2015; Tarbox & Pogue-Geile, 2008), and extends these find-
ings to early childhood social communication, supporting current
neurodevelopmental models of schizophrenia.
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Group differences in social communication

CHR youth exhibited more total and communication-specific
social communication deficits in early childhood than HC
youth. These findings are consistent with the broader literature
in CHR and schizophrenia samples showing that social dysfunc-
tion is present throughout early premorbid development (Liu
et al,, 2015; Tarbox & Pogue-Geile, 2008), and with findings indi-
cating that patients with schizophrenia exhibit premorbid social
communication deficits in early adolescence (Schiffman et al.,
2004). In contrast to previous research in schizotypal personality
disorder youth (Esterberg et al., 2008), expected group differences
in reciprocal social interaction were not observed. Given that both
social reciprocity and communication subdomain deficits are evi-
dent in CHR youth (Solomon et al., 2011), lack of group differ-
ences in the reciprocal social interaction domain in the present
study may be due to low endorsement of reciprocal social interac-
tion deficits in the CHR sample (only 18 out 43 parents endorsed
a deficit). It also may suggest potential phenotypic variation in
reciprocal social interaction between schizotypal personality disor-
der and CHR populations. Consistent with this notion, it is also
possible that reciprocal social interaction, as assessed by the
SCQ, does not fully capture early deficits in social reciprocity in
CHR youth. For example, many items on the SCQ ask if a child
ever engages in a particular behavior during the 4- to 5-year
age period, and thus may be less likely to capture potentially
more subtle deficits in reciprocal social interaction such as reduc-
tions in social interest or emotional reciprocity rather than the
absence of these behaviors. Furthermore, group differences in early
childhood communication are consistent with findings in both
CHR and schizophrenia samples showing impairments in verbal
and nonverbal communication skills such as gesture and sponta-
neous imitation (Kohler et al., 2008; Mattes et al., 1995; Vail et al.,
2017; Walther et al., 2015).

Social communication and social and role functioning

Total and both communication- and reciprocal social interaction-
specific early childhood social communication deficits were
associated with CHR youth’s current social and role functioning.
These findings are consistent with research that has shown that
early childhood social communication influences social function-
ing throughout adolescence and early adulthood (Darling-
Churchill & Lippman, 2016; McCabe & Altamura, 2011; Mikami
et al, 2010). The association between early childhood social
communication and CHR youth’s current social functioning in
the present study suggests that examining specific social behaviors,
such as social communication, that set the stage for social func-
tioning in adolescence may be promising for elucidating social
dysfunction throughout development in psychosis populations.
The current finding that early childhood social communica-
tion deficits were associated with CHR youth’s current role func-
tioning is also consistent with research showing that social
competence in early childhood predicts academic and work
achievement in adolescence and early adulthood (Caprara et al.,
2000; Collins & Van Dulmen, 2006; Masten et al, 2010).
Furthermore, these findings are consistent with a recent meta-
analysis demonstrating that social skills are a consistent predictor
of role functioning outcomes in patients with schizophrenia
(Tsang, Leung, Chung, Bell, & Cheung, 2010). Evidence from ret-
rospective studies examining premorbid social and academic
functioning in schizophrenia populations suggest that individuals
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with childhood deficits in social functioning that persist or pro-
gress throughout adolescence and early adulthood also have sim-
ilar trajectories for premorbid academic functioning (Allen,
Frantom, Strauss, & van Kammen, 2005; Monte, Goulding, &
Compton, 2008; Strauss et al., 2012). Given that social skills in
early childhood are critical for establishing social and role func-
tioning throughout development, similar parallel trajectories
between social communication and social and role functioning
may be present in psychosis populations.

Associations between early childhood reciprocal social interac-
tion and CHR youth’s current social and role functioning in the
absence of group differences is important to consider. These find-
ings are likely due to a subgroup within the CHR sample with
early childhood reciprocal social interaction deficits whereas
these behaviors are less impaired during early childhood in the
larger sample. As mentioned earlier, only 18 out of 43 CHR
youth exhibited reciprocal social interaction deficits in early child-
hood, and the number of deficits endorsed was relatively low
(50% of the 18 only exhibited one deficit). In addition, 11 out
of 38 HC youth exhibited reciprocal social interaction deficits in
early childhood and 72% exhibited a single deficit. However, it
is notable that the associations within the CHR sample did not
change with outlier removal and group means were in the
expected direction. Thus, it is possible that early childhood recip-
rocal social interaction deficits are less pronounced in CHR youth
but still contribute additive impairment in social and role func-
tioning in later developmental periods in a proportion of affected
individuals. However, future studies will need to replicate and fur-
ther examine these relationships.

The lack of associations between early childhood social commu-
nication and current social and role functioning in HC participants
in the current study are surprising given robust evidence for similar
relationships in typically developing children (Caprara et al., 2000;
Collins & Van Dulmen, 2006; Darling-Churchill & Lippman, 2016;
Masten et al., 2010; McCabe & Altamura, 2011). This was most
likely due to a restriction of range in social and role functioning
measures in the current HC sample rather than evidence for specif-
icity of associations in CHR youth. Specifically, means for GFS-S
and GFS-R were high (8.74 and 8.58, respectively) and there was
limited variability in the sample (0.64 SD for GFS-S and 0.68 for
GFS-R).

Social communication, psychosis risk, and symptom severity

Early childhood total and reciprocal social interaction-specific
social communication deficits were associated with an increased
probability of converting to formal psychosis, as indexed by a
well-validated risk calculator. These findings are consistent with
research showing that premorbid social communication deficits
in early adolescence differentiate children who develop schizo-
phrenia from those who do not (Schiffman et al., 2004), as well
as prospective longitudinal cohort studies indicating that child-
hood and adolescence premorbid socioemotional behaviors pre-
dict conversion to psychosis (Liu et al., 2015). Moreover, this is
consistent with evidence in individuals at CHR for psychosis
showing premorbid social dysfunction differentiates converters
from nonconverters (Cornblatt et al., 2011; Dragt et al., 2011;
Velthorst et al., 2018), as well as predicts who is most likely to
transition to psychosis (Cannon et al, 2008; Ruhrmann et al.,
2010; Tarbox et al., 2013). However, a notable difference emerged
between the current findings and premorbid prediction research
in CHR youth. Specifically, early adolescent (12-15 age period)
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social dysfunction in CHR samples appears to be particularly pre-
dictive of transition to psychosis, whereas relationships between
childhood (0-11 age period) social dysfunction and conversion
have not been demonstrated (Dragt et al., 2011; Tarbox et al., 2013).

Furthermore, associations between social dysfunction and con-
version risk may be sexually dimorphic. For example, a recent
study examined the relationship between early childhood (age
1-5 years) social dysfunction and the rate of conversion in a well-
powered sample of CHR youth (Walder et al., 2013). Walder et al.
(2013) found that within males, current but not early childhood,
social dysfunction predicted conversion to psychosis. In contrast,
neither current nor early childhood social dysfunction was a sig-
nificant predictor of conversion status within CHR females. Of
note, findings from this study indicated that CHR males and
females did not differ in severity of social dysfunction in early
childhood. Taken together, previous findings suggest that rela-
tionships between social dysfunction and risk may develop in
adolescence and confer greater risk for males than females at
CHR for psychosis. Given social communication is in ascendance
during early childhood and sets the stage for later social function-
ing (Darling-Churchill & Lippman, 2016; McCabe & Altamura,
2011; Mikami et al., 2010), differences between previous findings
and the current findings suggest that examining specific early
childhood social behaviors that underlie social functioning
throughout development may aid in refining prediction in early
childhood.

It is important to note that, although the direction and magni-
tude of the associations between early childhood total and recip-
rocal social interaction-specific social communication deficits and
risk for conversion still suggest a potentially important effect,
associations no longer reached conventional levels of significance
after outlier removal. It is possible that these findings were driven
by individuals at greatest risk for conversion. For example,
extreme data points in early childhood social communication def-
icits may belong to the small portion of the sample who will con-
vert to psychosis. Alternatively, it is also possible that the
association between early childhood social communication defi-
cits and risk for conversion is small and the current study was
underpowered to detect this effect after outlier removal. Further
research is needed to replicate these findings in larger samples,
as well as using longitudinal designs that measure conversion
status to test this possibility.

An association between early childhood social communication
and CHR youth’s current negative symptoms also emerged in
the present study. Specifically, both higher total and communica-
tion-specific early childhood social communication deficits were
associated with more severe current negative symptoms in CHR
youth. In addition, there was a trend toward higher early child-
hood reciprocal social interaction deficits being associated with
more severe negative symptoms in CHR youth. Negative symp-
toms of psychosis reflect a reduction or absence of normative
behaviors and experiences and include deficits such as amotiva-
tion, asociality, and blunted verbal and nonverbal affect. These
findings are largely consistent with extant research in CHR sam-
ples examining associations between premorbid adjustment and
prodromal symptoms. For example, Tarbox et al. (2013) found
that social maladjustment in early adolescence was associated
with CHR youth’s current negative symptoms, including social
anhedonia, amotivation, expression of emotion, and ideational
richness. Moreover, it has been shown that CHR youth with
poor premorbid adjustment in childhood that declines through-
out development have more severe negative symptoms than
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those with better and more stable premorbid adjustment
(Lyngberg et al., 2015). In addition, these findings are consistent
with numerous studies indicating that declining premorbid social
adjustment from childhood throughout adolescence is associated
with more severe negative symptoms in first-episode and chronic
psychosis populations (Addington & Addington, 2005;
Addington et al., 2003; Chang et al.,, 2013; Horton et al., 2015;
Larsen et al., 2004; Strauss et al., 2012).

The lack of association between early childhood social com-
munication and positive symptoms in the present study is largely
consistent with studies of premorbid adjustment and symptoms
in psychosis indicating that negative symptoms are more often
associated with premorbid adjustment than positive symptoms
(Chang et al., 2013; Strous et al., 2004; Strauss et al., 2012). Of
note, associations between early adolescent social maladjustment
and two positive symptom domains, suspiciousness and disorga-
nized communication, have been observed (Tarbox et al.,, 2013).
The observed relationship between early childhood social com-
munication deficits and symptom severity is intuitive given the
overlap between early childhood social communicative behaviors
and negative, but not positive, symptoms. For example, it is pos-
sible that social communication deficits in early childhood (such
as poor nonverbal communication or social interest) and negative
symptoms (such as blunted affect or asociality) may be the result
of similar pathogenic processes that manifest differently across
development, or manifestations of the same pathophysiological
process that becomes more impaired across development.

Taken together, these findings suggest that social communica-
tion deficits present in early childhood may prove useful for
informing our understanding of the pathophysiology of psychosis,
social and role functioning in the prodromal period, and for
improving prediction of those at greatest risk for conversion. In
particular, the present research demonstrates that social commu-
nication deficits are present in CHR youth as early as the 4- to
5-year age period, a period earlier than has been shown in previ-
ous research.

Implications for neurodevelopmental models of psychosis

Consistent with neurodevelopmental models of psychosis
(Pruessner et al., 2017; Walker et al., 2008), the current findings
suggest that early childhood social communication abnormalities
are potentially early manifestations of an underlying liability for
developing psychosis. Although the precise developmental trajec-
tory between childhood premorbid social communication deficits
and the emergence of prodromal syndromes is unknown, at least
two possibilities exist. Early childhood social communication def-
icits, such as reductions in proactive social communication (e.g.,
range of emotions and interest in others), may be direct precur-
sors to negative symptoms such as blunted affect or asociality.
In addition, early childhood social communication deficits may
reflect a developmental cascade (i.e., the cumulative process by
which one domain of functioning affects or influences another
domain of functioning throughout development; Masten &
Cicchetti, 2010) wherein early social communicative behaviors
directly contribute to functional outcomes and symptom severity
in adolescence and early adulthood. For instance, nonverbal com-
munication deficits (e.g., gesture) may contribute to peer rejec-
tion, thus resulting in social functioning deficits or negative
symptoms, such as social isolation and withdrawal.

Such developmental cascades have been demonstrated in typ-
ically developing children. For example, Blair et al. (2015)
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demonstrated that in typically developing children, social skills at
age 7 predicted friendship quality and peer acceptance at age 10.
Furthermore, it has been shown that social competence (e.g., pos-
itive communication, social cognition, and prosocial relation-
ships) at age 4 predicted internalizing behaviors, such as social
withdrawal, at age 10 and 14 (Bornstein, Hahn, & Haynes,
2010). It is possible that similar developmental cascades are pre-
sent in CHR youth, and that social communication deficits pre-
sent in early childhood contribute to the functional decline,
symptom severity, and increased risk indicated in CHR youth.

Early identification and intervention: Importance and
limitations

It is becoming evident that increased duration of untreated psy-
chosis (i.e., time from first-episode until treatment) results in
more severe symptomology, poorer functional outcomes, and
less likelihood of symptom remission (Penttild et al., 2014).
Even with treatment, full recovery rates are low (Robinson,
Woerner, McMeniman, Mendelowitz, & Bilder, 2004) and relapse
rates are high (Pelayo-Teran et al., 2017), leading many to empha-
size early prevention aimed at delaying or preventing conversion
(see Fusar-Poli, McGorry, & Kane, 2017). Thus, early and accu-
rate identification of individuals at greatest risk for developing a
psychotic disorder is a critical priority. To date, early identifica-
tion efforts have focused on prodromal risk markers, and do
not typically include premorbid vulnerability markers in risk indi-
ces. The present findings suggest that the inclusion of premorbid
factors, such as early childhood social communication deficits,
have the potential to improve identification of those at high risk
for conversion.

Moreover, intervention efforts to prevent conversion have also
focused on the putative prodromal stage of the disorder. Although
evidence suggests that early interventions in CHR populations
reduced the risk for conversion by 50%, these effects diminished
over a 2- to 4-year period (van der Gaag et al., 2013), indicating
more research is required to improve treatment outcomes. The
presence of early childhood deficits, such as in social communica-
tion, provides initial evidence that identification, and thus inter-
vention, may one day be possible before the prodromal stage.
Interventions that specifically target social communication defi-
cits may be particularly valuable given the importance of effective
early childhood socialization for subsequent academic and social
outcomes (McCabe & Altamura, 2011). Given longitudinal evi-
dence that the quality of early developmental childhood social
interactions and peer experiences persists into adulthood, it is evi-
dent that early developmental social experiences lay the founda-
tion for future peer relationships (Mikami et al., 2010). Social
adversity (e.g., single-parent households and low socioeconomic
status) is a key predictor for psychosis across the life span
(Cantor-Graae, 2007; Heinz, Deserno, & Reininghaus, 2013),
and interventions that may improve peer relationships could
serve as a critical protective factor. Intervening to improve social
communication early in childhood may thus improve social rela-
tionships throughout adolescence and into adulthood. Improved
social functioning in turn may reduce risk for conversion and
improve quality of life.

Limitations and future directions

The present findings are the first to suggest that early childhood
social communication deficits are present in CHR youth.
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However, important limitations to the current study warrant dis-
cussion. First, the use of data obtained from retrospective reports
from parents was a key limitation of this study. Retrospective
reports are subject to errors in autobiographical memory and
mood-congruent memory biases (Brewin, Andrews, & Gotlib,
1993). Given that CHR youth in the current study exhibited cur-
rent social impairments, parents’ reports of early childhood social
communication deficits may have been unduly influenced by their
child’s current functioning. Moreover, evidence suggests that the
agreement between retrospective and prospective reports varies
widely across assessed domains (e.g., behavior problems, family
conflict, and childhood trauma; Fisher et al, 2009; Hassan,
2006; Henry, Moffitt, Caspi, Langley, & Silva, 1994), and may
be particularly poor for psychological constructs that require spe-
cific events and dates (Henry et al., 1994). Thus, although the
SCQ has been used extensively to obtain retrospective reports of
childhood social communication deficits in a wide range of
developmental and psychiatric populations (Granader et al,
2010; Howlin & Karpf, 2004; Magyar, Pandolfi, & Dill, 2012;
Mulligan, Richardson, Anney, & Gill, 2009; Pine, Guyer,
Goldwin, Towbin, & Leibenluft, 2008; Snow & Lecavalier,
2008), including schizophrenia spectrum populations (Solomon
et al,, 2011), the current findings should be viewed as preliminary
and interpreted with caution. Taken together, future studies
should examine the longitudinal relationship between early social
communication deficits and later symptom severity and function-
ing to reduce the potential influence of retrospective bias. To
better inform these resource-intensive longitudinal designs, fur-
ther cross-sectional and retrospective research may be beneficial
for understanding the specific relationships between different
domains of social communication and distinct negative symptoms
and social and role outcomes.

Second, although a questionnaire for premorbid social com-
munication behaviors designed for psychosis populations would
be ideal, the strategy of adapting a scale for examining childhood
behaviors is a common practice the psychosis field employs when
schizophrenia-specific, validated scales are unavailable. We used
an autism scale because the items overlapped well with behaviors
well evidenced to be impaired across the schizophrenia spectrum.
We excluded the single participant with autism spectrum disor-
der, and thus do not believe that autism drove the findings.
Furthermore, given that the communication and reciprocal social
interaction subdomain scores were highly correlated with the
total SCQ score (r=.90 and r=.83, respectively), and the rela-
tively small sample size in the current study, we were unable to
examine the unique effects of the two subdomain scores and
the total scale, above and beyond the others. High intercorrela-
tions between the total SCQ score and subdomain scores are
inherent to the SCQ as a measure (see Rutter et al., 2003), and
as previously mentioned, development of a more sensitive mea-
sure specific to social communication deficits in psychosis may
be beneficial for elucidating unique effects of distinct social
behaviors in schizophrenia spectrum populations. Thus, although
the current study provides initial evidence that distinct early
childhood social behaviors are associated with illness features in
CHR populations, future research with larger sample sizes will
be needed to better understand the specificity of the observed
associations between the social communication subdomains and
the outcome measures in the current study.

Furthermore, as mentioned above, the use of more well-
powered studies would allow for testing the unique relationships
between specific domains of social communication, symptom
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severity, social and role functioning, and psychosis risk. In addi-
tion, larger sample sizes would also afford an examination of
potential subgroups within CHR youth. For example, comparing
those with a high number of social communication deficits in the
communication and/or reciprocal social interaction domains to
those with a low number or no deficits. Moreover, given that evi-
dence suggests there may be sex-specific associations between
early childhood social dysfunction and CHR youth’s current
symptoms and functional outcomes (Walder et al.,, 2013), larger
samples would allow for an exploration of potential distinct asso-
ciations within male and female CHR youth’s social communica-
tion behaviors and outcomes. Finally, the present study used
psychosis risk scores as a proxy for possible conversion to formal
psychosis. Although the risk calculator has been validated and
replicated in well-powered samples (Cannon et al, 2016;
Carrion et al., 2016), further longitudinal research is needed to
test whether early social communication deficits predict conver-
sion. Thus, although the current findings provide initial evidence
for the potential benefit of examining the relationship(s) between
early childhood premorbid social behaviors and psychosis risk,
they should be interpreted as preliminary.

Conclusion

The present research showed that individuals at CHR for psy-
chosis demonstrated social communication deficits in early
childhood. Furthermore, early childhood social communication
deficits were associated with increased negative symptom severity
and worse social and role functioning during the CHR period.
Finally, early childhood social communication deficits were asso-
ciated with increased risk for psychosis. These findings are consis-
tent with neurodevelopmental models of psychosis, which suggest
that underlying liability for developing psychosis manifests in
behavioral deficits in early childhood. Furthermore, they provide
initial evidence that the inclusion of early childhood risk markers,
such as social communication deficits, may inform our under-
standing of the prodromal period and improve prediction of
those at greatest risk for conversion.
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