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Abstract

Children with social dysfunction and a first-degree relative with schizophrenia are at elevated risk 

for schizophrenia; however, the nature of this dysfunction is unclear. It was hypothesized that 

familial high-risk (HR) children and adolescents (n = 17) would have social skill deficits relative 

to healthy controls (HC; n = 35). HR participants had a bimodal distribution of social skill scores 

(47% excellent; 53% poor). HR participants had worse social skills, assertion and empathy scores, 

suggesting possible developmental precursors to the social amotivation domain of negative 

symptoms. Characterizing HR children's social deficits could assist identification of those at risk 

for schizophrenia.
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1. Introduction

Children and adolescents who have a first-degree relative with schizophrenia and manifest 

poor social functioning have 7–8 times greater odds of developing schizophrenia than high-

risk and typical children and adolescents with intact social functioning (Tarbox and Pogue-

Geile, 2008). A limitation of previous research is that the nature of social dysfunction in 

children at familial high risk for schizophrenia (HR) has not been well-characterized in 
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terms of types of deficits and developmental timing, and thus is insufficiently specific as an 

indicator of liability for schizophrenia.

HR adolescents have impairments in academic and social adjustment (Dworkin et al., 1994; 

Hans et al., 2000; Niemi et al., 2003), peer and romantic relationships (Glatt et al., 2006), 

social cognition (Eack et al., 2010), and performance-based measures of social behavior 

(Schiffman et al., 2004; Gibson et al., 2010). However, less is known about specific domains 

and timing of deficits in younger HR children.

It is well-established in the literature that people with schizophrenia exhibit a variety of 

social deficits, and that these likely predate onset of illness by several years, possibly as 

early as childhood (Bearden et al, 2000; Tarbox and Pogue-Geile, 2008; Tsuji et al., 2013). 

A social deficit of particular relevance to adults with schizophrenia is social amotivation, a 

core negative symptom of schizophrenia possibly caused by a disruption in reward 

functioning, and characterized by reduced ability to anticipate and/or experience pleasure. 

Social amotivation is comprised of asociality and apathy (Foussias and Remington, 2010). 

However, few studies have attempted to examine whether there are early developmental 

precursors or similarities to social amotivation in HR children and adolescents. Social 

amotivation could be trait-like, and a specific aspect of it (i.e., social anhedonia) may be a 

sensitive and specific indicator of risk for schizophrenia (Kwapil, 1998). Research is needed 

to clarify whether early developmental precursors can be detected in this population.

We sought to examine the timing and nature of social deficits in familial HR children (i.e. 

those with a family history of schizophrenia). It was hypothesized that HR children and 

adolescents would have deficits in social skills and early indicators of social maladjustment, 

as contrasted with healthy controls (HC); it was further hypothesized that HR participants 

would experience impairments on a standardized measure of social skills that potentially 

represent developmental precursors to social amotivation. We selected the Social Skills 

Rating System (SSRS; Gresham and Elliot, 1990), a grade- and sex-normed measure that 

includes subscales tapping social reciprocity, motivation, and initiative (“empathy” and 

“assertion” subscales).

2. Methods

2.1. Participants

Participants included 52 (35 HC and 17 HR) individuals ages 5–19 who were successfully 

age- and sex-matched across conditions (see Table 1). Parents of participants were recruited 

from community churches and organizations, and advertisements in public areas and mental 

health services. We obtained written informed consent according to the guidelines of the 

Institutional Review Board. For both HC and HR participants, structured diagnostic 

assessments (SCID, supplemented by the K-SADS) were conducted to rule out the presence 

of current Axis I psychiatric disorders.

2.2. Assessment

Social and academic adjustment was assessed using the Cannon-Spoor Premorbid 

Adjustment Scale (PAS; Cannon-Spoor et al., 1982). This measure retrospectively assesses 
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levels of social and academic functioning within each of four periods of development: 1) 

Childhood (5–11 years), 2) Early Adolescence (12–15), 3) Late Adolescence (16–18), and 4) 

Adulthood (19+). Items are assessed on a 0–6 scale (0 = no dysfunction to 6 = extremely 

dysfunctional). We assessed IQ using the Peabody Picture Vocabulary Test-III (PPVT-III; 

Dunn and Dunn, 1997).

Social skills were assessed using the child-report version of the Social Skills Rating System 

(SSRS; Gresham and Elliot, 1990), a standardized instrument providing grade- and sex-

normed scores on 5 domains (Assertion, Empathy, Cooperation, Responsibility and Self-

Control). Items are assessed in terms of Frequency from 0 (never) to 2 (very often), and 

Importance from 0 (not important) to 2 (critical).

We confirmed a putative (self-reported) diagnosis of DSM-IV schizophrenia or 

schizoaffective disorder in parents of children in the HR group by SCID interview with the 

parent, and scored lifetime levels (1 to 9) of education and occupational achievement using 

the Hollingshead 4-Factor Index of Socioeconomic Status (1975).

3. Results

Demographics are presented in Table 1. HR children had greater minority representation and 

lower parental occupational achievement as compared to the HC group but did not differ on 

other key demographics, suggesting successful age- and sex-matching.

As hypothesized, HR subjects had poorer social skills overall (p < .03; see Fig. 1). The 

group effect was sustained in a post-hoc analysis of covariance, controlling for occupational 

status of parents F (1,35) = 6.28, p = 0.02. A striking, albeit unanticipated, finding was that 

unlike SSRS scores for HC participants, scores for HR participants had a clearly bimodal 

distribution, with eight participants exhibiting excellent social skills (77th–96th percentile 

for grade and sex; a ‘High-SS HR’ group) and nine participants exhibiting significantly 

below normative social skills (2nd–25th percentile; a ‘Low-SS HR’ group) with no 

individuals scoring in the mid-range (see Fig. 2). High-SS versus Low-SS HR children did 

not differ in terms of age, sex, education level or parental education and occupation levels. 

For HR children, poor overall social skills deficits appeared to be driven by specific deficits 

in “assertion” and “empathy” domains, as compared to other domains (p < .05; see Fig. 3).

For all participants combined, there was a correlation between PAS scores and SSRS scores 

(r = −0.345, p < .05). In terms of the timing of social deficits, HR participants also had 

worse social adjustment on the PAS across developmental stages, including middle 

childhood [ages 5–8, t(43) = −2.70, p = .01]; late childhood [ages 9–11, t(37) = −2.46, p = .

02]; early adolescence [ages 12–15, t(24) = −3.29, p = .003]; and late adolescence [ages 16–

19, t(8) = −2.52, p < .05]. Notably, these differences were attributable to the subgroup of HR 

participants with poor social skills, as reflected by results of a repeated measures ANOVA 

comparing HC, High-SS HR, and Low-SS HR on early and middle childhood PAS scores 

revealing a trend (p < .055) for a group effect and a difference only between the HC and 

Low-SS HR groups (p = 0.003). Visual inspection of scatter plots for early and late 

adolescent PAS scores (for which sample was by definition restricted to the adolescent 
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subjects), revealed the same pattern for each of these subsequent time periods; i.e. divergent 

scores for the two HR subgroups, with good PAS social adjustment scores characteristic of 

the High-SS HR group (and overlapping with scores for the HC group) and poor social 

adjustment characteristic of the Low-SS HR group.

4. Discussion

Given the finding of high- and low-social skill subgroups among familial HR children, 

future studies should examine whether other HR offspring samples reveal similarly 

divergent social skills clusters and, if so, probe for risk and protective factors that 

distinguish these clusters. Moreover, longitudinal studies should aim to determine whether a 

familial HR group with poor social skills is at greater risk for developing schizophrenia than 

an HR group with intact social skills. Given our finding that HR children with current social 

skills deficits also had significant social adjustment problems early in development (ages 5–

8), the possibility exists that these difficulties may emerge early in life and persist over time. 

Both findings suggest that interventions targeting early social deficits in a subgroup could 

not only prove useful for early social remediation efforts but also may hold promise for 

future research on early preventive interventions in schizophrenia.

The finding that HR children showed evidence of specific deficiencies in the SSRS 

“assertion” and “empathy” social skill domains is noteworthy given that items in the 

“assertion” domain measure social motivation and initiative, and the “empathy” domain 

measures social reciprocity. Reduced social motivation and reciprocity are common in 

schizophrenia; amotivation has been conceptualized as a core defining feature reflecting 

impaired anticipatory pleasure/goal-directed behavior (Gard et al., 2007; Foussias and 

Remington, 2010). Our findings raise the possibility that developmental precursors of social 

amotivation may be evident in early childhood. Additional research is needed to clarify 

whether childhood social impairments in HR children confer risk for schizophrenia and, in 

particular, the negative symptom domain of social amotivation.

This study has several strengths, including the use of well-established and normed measures 

of social skills, and successful age- and sex-matching of HR and HC participants. It is not, 

however, without limitations. The PAS is a retrospective measure of social and academic 

functioning reported by parents; there may be systematic differences in reporting by parents 

with and without a diagnosis of schizophrenia. The sample size was relatively small; larger 

studies are needed to provide further support for these findings and for parsing specific 

domains of social skills and functioning.

Nonetheless, these findings offer a promising point of departure for future studies of social 

skill and functioning deficits in HR children and adolescents. There is a need for fine-

grained analyses of the types of social impairment experienced by HR children and 

adolescents, and exploration of how specific social problems may contribute to risk for 

schizophrenia. Characterization of social skill and functioning deficits in HR children could 

also inform future efforts to develop more specific and individually-tailored targets for early 

intervention.
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Fig. 1. 
Overall SSRS scores: HR and HC participants.
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Fig. 2. 
SSRS scores by age and group.
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Fig. 3. 
SSRS subscale scores.
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Table 1

Demographic characteristics.

Healthy controls (HC)
n = 35

High risk (HR)
n = 17

Age [Mean, range, (SD)] 12.2, 5–19, (3.9) 13.9, 9–19, (3.3)

% Male 37% 41%

IQ: PPVT III [Mean (SD)] 112.3 (14.2) 104.7 (17.0)

Ethnicity* (% Non-White) 22% 41%

Years of child participants' education 6.7 (3.9) 9.4 (3.4)

Mother's highest level of education [Mean (SD)] 5.5 (1.1) 4.5 (1.7)

Father's highest level of education [Mean (SD)] 5.3 (1.3) 5.7 (1.2)

Mother's highest level of occupation* [Mean (SD)] 6.3 (1.7) 4.2 (1.9)

Father's highest level of occupation* [Mean (SD)] 6.5 (2.2) 4.4 (2.4)

*
Indicates HC and HR groups significantly differed (p < 0.01).
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