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Abstract
Background—Quantitative endophenotypes are needed to better understand the pathogenesis of
schizophrenia. The psychobiological model of temperament and character suggests that personality
traits are heritable and regulated by brain systems influencing schizophrenia susceptibility. Thus,
measures of temperament and character may serve as schizophrenia-related endophenotypes in
individuals with schizophrenia and their non-psychotic siblings.

Methods—Individuals with schizophrenia (n=35), their non-psychotic siblings (n=34), controls
(n=63), and their siblings (n=56) participated in a study of the clinical, cognitive and
neuromorphological characteristics of schizophrenia. A mixed-model approach assessed group
differences on the Temperament and Character Inventory (TCI). Neurocognitive deficits and
psychopathology were correlated with the TCI. Configurations of TCI domains were examined using
a generalized linear model.

Results—Individuals with schizophrenia and their siblings had higher harm avoidance than controls
and their siblings. Individuals with schizophrenia had lower self-directedness and cooperativeness,
and higher self-transcendence than their non-psychotic siblings, controls, and the siblings of controls.
Neurocognition was not related to temperament and character in individuals with schizophrenia or
either control group. In non-psychotic siblings, self-directedness and cooperativeness were correlated
with working memory and crystallized IQ.

Conclusion—Evidence supports harm avoidance as a schizophrenia-related endophenotype. An
increased risk of schizophrenia may be associated with asociality (configured as high harm avoidance
and low reward dependence), schizotypy (configured as low self-directedness, low cooperativeness,
and high self-transcendence), and neurocognitive deficits (poor executive functioning, working/
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episodic memory, attention, and low IQ). The non-psychotic siblings demonstrated features of a
mature character profile including strong crystallized IQ, which may confer protection against
psychopathology.

1. Introduction
Although several studies have examined schizotypal personality in first-degree relatives of
schizophrenia patients to better understand familial transmission of the illness (Fogelson et al.,
2007; Fogelson et al., 1999; Battaglia et al., 1995; Kendler et al. 1993), much less is known
about the profile of temperament and character in schizophrenia (Guillem et al.,. 2002; Szöke
et al., 2002). The psychobiological model of personality suggests an individual’s temperament
is heritable and regulated by neurotransmitters linked to the pathophysiology of schizophrenia
(Cloninger, 1987). More recently, evidence has appeared that dimensions of character are also
heritable and may influence the risk for schizotypy (Bora & Veznedaroglu, 2007; Gillespie et
al., 2003).

Research on the average values of personality dimensions suggests that schizophrenia patients
and their first-degree relatives have a profile of temperament and character that is unique from
the general population (Bora & Veznedaroglu, 2007; Glatt et al., 2006; Kurs et al., 2005;
Guillem et al., 2002; Szöke et al., 2002). The Temperament and Character Inventory (TCI:
Cloninger et al., 1993) was used to assess domains of personality for these individuals. The
TCI segments temperament into four dimensions – novelty seeking (NS), harm avoidance
(HA), reward dependence (RD), and persistence (PS) – and character into three dimensions –
self-directedness (SD), cooperativeness (CO), and self-transcendence (ST).

In regards to temperament, individuals with schizophrenia have high average values of HA,
while having levels of NS similar to controls (Kurs et al., 2005; Guillem et al., 2002; Szöke et
al., 2002). Findings on other temperament dimensions remain mixed (Kurs et al., 2005; Guillem
et al., 2002). With respect to character, schizophrenia patients have lower average values of
SD and CO, but higher ST when compared to controls (Guillem et al., 2002), which supports
Cloninger’s theory that schizotypy is characterized by low SD and CO, and high ST (Cloninger
et al., 1993).

In addition to contrasting average levels of personality traits, analyzing configurations of traits
may be informative due to potential nonlinear interactions between individual traits. In
previous work, Cloninger reported that configurations of TCI domains marked by high and
low average values were associated with subtypes of temperament and character (Cloninger
et al., 1997). Accordingly, we will examine configurations of personality traits to assess
potential influence on susceptibility to schizophrenia.

Although measures of psychopathology and neurocognition have emerged in the literature as
endophenotypes (Gottesman & Gould, 2003) for the genetic liability to schizophrenia
(Delawalla et al., 2006; Nuechterlein et al., 2002; Egan et al., 2001), research assessing
temperament and character as schizophrenia-related endophenotypes in first-degree relatives
is limited, with mixed findings (Bora & Veznedaroglu, 2007; Glatt et al., 2006). Some research
did not find differences in temperament between first-degree relatives and controls (Bora &
Veznedaroglu, 2007), while others found that sibling temperament may be intermediate
between controls and schizophrenia patients (Calvo de Padilla et a., 2006). In regards to
character, some studies found first-degree relatives of schizophrenia patients with lower CO
and SD, and higher ST than controls (Calvo de Padilla et a., 2006; Glatt et al., 2006), while
others found relatives scored higher than controls on SD and CO (Bora & Veznedaroglu,
2007).
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Few studies have examined the relationship between personality and psychopathology or
neurocognition in schizophrenia patients and their relatives (Bora & Veznedaroglu, 2007).
Research suggests that higher levels of cognition and fewer positive and negative symptoms
were related to greater openness, agreeableness, and conscientiousness, and lower neuroticism
in schizophrenia patients (Lysaker & Davis, 2004). Thus, studying the relationship between
psychopathology and individual personality traits, and the interaction of personality trait
configurations with neurocognitive deficits relevant to schizophrenia may help to improve our
understanding of the illness (Harvey et al., 2006; Snitz et al., 2006). To our knowledge, the
present study will be the first to explore configurations of temperament and character in
schizophrenia and examine associations between neurocognition and temperament and
character among individuals with schizophrenia and their non-psychotic siblings.

Our objectives were to [1] compare individual personality traits between individuals with
schizophrenia, non-psychotic siblings of individuals with schizophrenia, controls, and the
siblings of controls, [2] explore if there were particular configurations of temperament and
character that were more prevalent in individuals with schizophrenia than controls, [3] examine
whether temperament and character traits or particular configurations of temperament and
character occurred in non-psychotic siblings in a manner that was intermediate between the ill
relatives and the siblings of controls, [4] examine how the susceptibility to develop
schizophrenia could be configured via the interaction of temperament, character, and
neurocognitive deficits, [5] examine whether temperament and character were correlated with
specific clinical and neurocognitive features that were supported as schizophrenia-related
endophenotypes.

2. Methods
2.1 Participants and inclusion criteria

Participants were recruited through the Conte Center for the Neuroscience of Mental Disorders
at Washington University in St. Louis and included 35 individuals with DSM-IV schizophrenia
(SCZ), 34 of their non-psychotic siblings (SCZ-SIB), 63 controls (CON), and 56 of their
siblings (CON-SIB). Participants provided informed consent for study participation. All
participants were assessed for the presence of DSM-IV Axis I disorders using the Structured
Clinical Interview for DSM-IV-TR (First et al., 2002). Individuals with schizophrenia were
stable and recruited from local inpatient (upon discharge) and outpatient treatment centers.
With the consent of the individuals with schizophrenia (or guardian if the participant was a
minor), their non-psychotic siblings were asked to participate in the study. Community controls
and their siblings were recruited through local advertising. CON were excluded if they had a
lifetime history of an Axis I psychotic or major mood disorder, or if they had a first-degree
relative with a psychotic disorder. SCZ-SIB and CON-SIB were excluded if they had a lifetime
history of any Axis I psychotic disorder, but not for other Axis I disorders. CON-SIB were
included because they are less subject to selection effects and represent an additional
comparison group more closely matched to SCZ-SIB in terms of their history of non-psychotic
Axis I disorders. All subjects were excluded if [1] they met DSM-IV criteria for current
substance abuse or dependence within the previous month, [2] had a severe medical disorder,
[3] had a head injury with neurological sequelae, or [4] met DSM-IV criteria for mental
retardation.

2.2 Measures
The Temperament and Character Inventory (TCI) is a self-report measure with 240 true/false
items measuring four domains of temperament (i.e., NS, HA, RD, PS) and three domains of
character (i.e., SD, CO, ST). Novelty seeking (NS) is the tendency to explore novel stimuli or
pursue potential rewards. Harm avoidance (HA) is the inclination to avoid punishment. Reward
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dependence (RD) is social attachment based on approval and warmth. Persistence (PS) is
perseverance in the face of adversity. Self-directedness (SD) is the will power to adapt changes
to one’s environment. Cooperativeness (CO) is the degree to which a person is agreeable. Self-
transcendence (ST) is the extent that you identify yourself as an essential part of the universe.
A detailed review of the TCI, including an analysis of its reliability and validity, is available
elsewhere (Cloninger et al., 1993).

Negative, positive, and disorganized symptoms of schizophrenia were assessed by calculating
a standardized score using the Scale for the Assessment of Negative Symptoms (SANS:
Andreasen, 1983a), the Scale for the Assessment of Positive Symptoms (SAPS: Andreasen,
1983b), the Structured Interview for Prodromal Symptoms (SIPS: McGlashan et al., 2000),
and the Chapman Psychosis Proneness Scales (Chapman et al., 1995).

Based on prior research (Nuechterlein et al., 2004), we converted raw scores from a battery of
neuropsychological tests into five domains of standardized scores: executive functioning,
working memory, episodic memory, attention, and crystallized IQ. A detailed description of
all measures and the individual scores used for each psychopathological and cognitive domain
can be found elsewhere (Harms et al., 2008; Delawalla et al., 2006) and in appendix A.

2.3 Statistical Analysis
Group differences for the domains of psychopathology, neurocognition, temperament and
character were assessed using a mixed-model with group, gender, and age as fixed effect
predictors. The mixed model (PROC MIXED, SAS 9.1) estimated the covariance in the
residuals due to the sibling relationships, allowing for a heterogeneous covariance structure
for the two sets of sibling pairs. Post hoc comparisons between groups were examined when
a significant main effect was present (based on Type III statistics). Age and gender were
included as covariates due to between-group differences of those variables. Education was not
included as a covariate as it may be influenced by factors related to the development of
schizophrenia.

In order to examine the configurations of temperament and character, each domain was
dichotomized using the overall sample median, with high levels defined as scores at or above
the median. Based on prior research (Cloninger et al., 1997), persistence was not used in TCI
configurations. Capital letters from the first word of the domain reflect scores at/above the
median while lower-case letters reflect scores below the median (e.g., scT = low self-
directedness, low cooperativeness, high self-transcendence; “t”indicates low self-
transcendence). Dichotomous variables were created to indicate the presence/absence of each
configuration in the study subjects.

The temperament and character configuration were analyzed with a generalized linear model
having a binomial distribution and logit link function, and using generalized estimating
equations to handle the possible correlation in the dichotomous dependent variable due to the
sibling pairs (SPSS 16.0). Group, age and gender were included as effects to estimate whether
group status had a main effect on the presence of each configuration. Estimated marginal means
for each group were reported based on the original scale of the dependent variable (i.e., the
marginal means range between 0 and 1, and can be interpreted as estimated proportions).
Pairwise comparisons were examined when group status had a significant main effect (based
on Type III statistics).

To assess the influence of temperament, character, and neurocognitive deficits on familial
susceptibility to schizophrenia, we first created a dichotomous variable to estimate the presence
of neurocognitive deficits representative of schizophrenia, also termed “schizophrenia-like.”
This was done by using a discriminant analysis applied to the five neurocognitive domains
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(using a leave-one-out approach with prior probabilities adjusted to reflect the proportion of
individuals with schizophrenia and controls) to classify subjects as having “schizophrenia-like”
neurocognitive deficits. Predictive probabilities greater than .50 were coded “1” for presence
of “schizophrenia-like” neurocognitive deficits. Then we cross tabulated the most prevalent
temperament and character configurations in individuals with schizophrenia with the
dichotomized neurocognitive variable.

To examine the relationship between the TCI and domains of psychopathology and
neurocognition, Pearson correlations were computed for all four groups. To partially correct
for multiple comparisons among the correlations, we only highlight correlations significant at
p≤.01.

3. Results
3.1 Demographic and Clinical Characteristics

Table 1 presents the demographic characteristics of the study sample. There was a significant
main effect on age, gender, and education. Sixty percent (n=21) of individuals with
schizophrenia reported currently taking atypical antipsychotic medication only, while thirty-
six percent (n=12) reported currently taking both typical and atypical antipsychotic
medications. Two individuals with schizophrenia reported that they were not currently taking
antipsychotic medication. Raw TCI scores are reported in Table 2. Standardized means for
psychopathology and neurocognition are reported in Appendix A.

3.2 Temperament
We found a significant main effect of group status on harm avoidance and reward
dependence (Table 1). Upon examining the pairwise comparisons, SCZ had higher HA than
SCZ-SIB (MD=4.0, SE=2.0; p=.05), CON-SIB (MD=8.7, SE=1.9; p<.001), and CON
(MD=9.6, SE=1.8; p<.001). SCZ-SIB had higher HA than CON-SIB (MD=4.7, SE=1.5; p=.
002) and CON (MD=5.6, SE=1.4; p<.001). SCZ had lower RD than SCZ-SIB (MD=−4.7,
SE=0.9; p<.001), CON-SIB (MD=−3.5, SE=1.4; p=.02), and CON (MD=−3.1, SE=1.3; p=.
02). There was no main effect of group on NS (p=.86) or PS (p=.06).

Novelty seeking was not used in the analysis of temperament configurations due to the lack of
a main effect of group status. Thus, there were four potential configurations of temperament
(i.e., HR, Hr, hR, hr). We found that the configuration of high harm avoidance and low reward
dependence (Hr) was more often present in SCZ than in CON (MD=.52, SE=.10; p<.001)
(Table 2). The “Hr” configuration typically describes someone as socially anxious and isolated,
which is summarized as “asociality” in later analyses.

3.3 Character
We found significant main effects of group status on all three character domains– self-
directedness, cooperativeness, and self-transcendence (Table 1). Upon examining the pairwise
comparisons, SCZ had lower SD than SCZ-SIB (MD=−11.7, SE=2.7; p<.001), CON-SIB
(MD=−8.2, SE=2.7; p=.004), and CON (MD=−9.7, SE=2.5; p<.001). SCZ also had lower CO
than SCZ-SIB (MD=−8.4, SE=2.5; p=.002), CON-SIB (MD=−6.0, SE=2.9; p=.04), and CON
(MD=−6.1, SE=2.6; p=.02). SCZ had higher ST than CON-SIB (MD=5.5, SE=1.9; p=.006)
and CON (MD=6.4, SE=1.8; p<.001). Also, SCZ-SIB had higher ST than CON-SIB (MD=3.6,
SE=1.6; p=.02) and CON (MD=4.6, SE=1.5; p=.004) (Table 1).

There were eight potential configurations of character (i.e., SCT, SCt, ScT, sCT, Sct, sCt, scT,
sct). We found that SCZ were more likely than CON (MD=.44, SE=.11; p<.001) to be
configured as having low self-directedness, low cooperativeness, and high self-transcendence
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(scT) (Table 3). The “scT” configuration typically describes someone as irresponsible, aimless,
suspicious, and highly imaginative, which is summarized as “schizotypy” in later analyses.

3.4 Interactions among Neurocognition and Personality Configurations
Discriminant analysis showed that 67.5% of individuals with schizophrenia had neurocognitive
deficits typical of having schizophrenia (“schizophrenia-like”) while only 11.5% of controls
were characterized by such a “schizophrenia-like” neurocognitive profile (Wilks λ=.58;
χ2=43.1, df=5, p<.001). In our examination of the interaction of “asociality” (Hr),
“schizotypy” (scT), and “schizophrenia-like” neurocognitive deficits we found that all three
of these traits co-occurred in 37.1% of individuals with schizophrenia, 20% were configured
by asociality and a “schizophrenia-like” neurocognitive profile, and 14.3% of the individuals
were not categorized by any of these traits (Figure 1).

3.4 Correlations of Clinical Variables
Correlations between the TCI, psychopathology and neurocognition were measured in the
study groups. We found that HA was strongly correlated to negative symptoms in both SCZ
(r=.42, p=.01) and SCZ-SIB (r=.52, p=.002), while ST was strongly correlated to positive
symptoms in SCZ (r=.44, p=.008) and SCZ-SIB (r=.61, p<.001). In non-psychotic siblings,
SD was inversely correlated with negative and disorganized symptoms (r=−.44, p=.01; r=−.
49, p=.003, respectively), while cooperativeness was inversely correlated with negative
symptoms (r=−.48, p=.004). Neurocognition was not correlated with temperament or character
in SCZ, CON, and CON-SIB. However, in non-psychotic siblings, crystallized IQ and working
memory were strongly correlated with SD (r=.60, p<.001; r=.53, p=.002; respectively) and CO
(r=.68, p<.001; r=.59, p<.001; respectively).

4. Discussion
We found that harm avoidance (HA) was higher in SCZ than SCZ, CON, and CON-SIB, while
SCZ-SIB was also significantly higher than the control groups. The intermediate level of harm
avoidance in non-psychotic siblings provides evidence that HA may be an endophenotype for
schizophrenia. These findings are consistent with prior studies examining individuals with
schizophrenia (Kurs et al., 2005) and their first-degree relatives (Calvo de Padilla et al.,
2006).

When examining the association between HA and psychopathology and neurocognition, we
found that negative symptoms and HA were highly correlated in SCZ and SCZ-SIB. This is
not surprising given that HA is characterized by inhibition and fatigability, both of which may
be subclinical manifestations of negative symptoms. This lends support to the pervasive role
of negative symptoms in individuals with schizophrenia (Fenton & McGlashan, 1991) and
elevated negative symptomatology in first-degree relatives (Glatt et al., 2006). Also, we found
a higher prevalence of SCZ configured as having high harm avoidance and low reward
dependence or “Hr,” when compared to SCZ-SIB, CON, and CON-SIB. This indicates that
individuals with schizophrenia have a higher prevalence of personalities characterized as
socially detached and amotivated. Although the value of “Hr” in SCZ-SIB was intermediate
between SCZ and CON-SIB, the difference between SCZ-SIB and CON-SIB did not reach
statistical significance (p=.13). Thus, the evidence that the “Hr” configuration may be a
schizophrenia endophenotype is unclear.

Our findings support previous research on character, which found that individuals with
schizophrenia had lower SD and lower CO than controls (Guillem et al., 2002). Also,
individuals with schizophrenia were frequently configured as having low SD, low CO, and
high ST or “scT,” which is indicative of a struggle with identity, lack of empathy, and greater
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magical ideation. These results support prior research indicating that- low average values of
self-directedness and cooperativeness, and high average values of self-transcendence represent
“schizotypy” (Cloninger et al., 1993).

The Venn diagram (Figure 1) illustrates that individuals with schizophrenia were most
frequently configured as having asociality (Hr), schizotypy (scT), and neurocognitive deficits.
Notably, 20% of the individuals with schizophrenia had a combination of asociality and
neurocognitive deficits, but not schizotypy. This suggests that asociality may drive or actuate
the deficits in neurocognition, or vice versa. Thus, treatments that decrease HA, such as
cognitive behavioral therapy and antidepressants (Abrams et al., 2004), could potentially
reduce risk of schizophrenia. Figure 1 indicates that 85.7% of individuals with schizophrenia
met at least one of our three sets of risk factors, which suggests an excellent sensitivity for
detecting vulnerability for schizophrenia. The results also suggest that non-psychotic siblings
did not receive a discrete “transmission” of schizotypy, but rather individually inherited
personality traits, so that configurations like Hr (e.g., social anxiety, isolation) impacted
neurocognition and psychobiological character traits in a nonlinear fashion: that is, particular
configurations of these variables are critical for risk, not the sum of their average effects.

The profile of character in SCZ-SIB was distinguishable from the profile in SCZ. SCZ-SIB
scored higher than SCZ on the measures of SD and CO, while they were similar on ST.
Furthermore, the configuration of high SD, high CO, and low ST (SCt) was significantly more
prevalent in SCZ-SIB, CON, and CON-SIB when compared to SCZ (Table 3). A similar pattern
was present when the character configuration was SCT. High SD and CO in non-psychotic
siblings reflects a highly goal-directed, responsible, and empathetic character.

These results are consistent with Bora and Veznedaroglu (2007) who reported high levels of
self-directedness and cooperativeness in non-psychotic siblings. They suggested that relatives
may develop greater responsibility, goal-orientation, or cooperativeness by stepping into a
caregiving role. This is consistent with research indicating that siblings develop personal gains
from coping with the challenges of schizophrenia (Smith & Greenberg, 2008). An alternative
explanation is that self-directedness is a heritable personality trait that protects individuals at
risk for schizophrenia from developing psychosis (Gillespie et al., 2003).

The hypothesis that specific domains of character are potentially protective against the risk of
schizophrenia is supported by our findings that SD and CO were highly correlated with
crystallized IQ and working memory in SCZ-SIB, and were largely uncorrelated with
psychopathology and neurocognition in SCZ, CON, and CON-SIB. This suggests that SD and
CO could be protective of crystallized intelligence and other neurocognitive functioning
specifically in the non-psychotic siblings. Thus, higher levels of neurocognition, a more
maturely developed character, and a positive correlation between them may act as mechanisms
of resilience or protection against schizophrenia liability. For instance, high levels of SD and
CO could be protective against high levels of ST, which are highly correlated with positive
symptoms in SCZ and SCZ-SIB. Additionally, we found that SD and CO were inversely
correlated with disorganized and negative symptoms in non-psychotic siblings, which is
consistent with research suggesting that a mature character profile in siblings might be
protective against their own heritability to psychopathology (Bora & Veznedaroglu, 2007).

There were some limitations to this study. First, the sample was highly selective as all
participants agreed to participate in a larger study that required completion of clinical and
cognitive testing and brain imaging. Second, the majority of individuals with schizophrenia
were male. Thus, our results may have poorly reflected the temperament and character of
siblings of females with schizophrenia. Lastly, we may not have sufficient power to detect
weak relationships between group membership and temperament and character or between the
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dimensions of personality and psychopathology and neurocognition in this study. Future
research should attempt to replicate this study without a gender bias in a larger sample and
explore whether particular TCI domains or configurations act as mechanisms of protection
against developing schizophrenia in populations at elevated risk for developing the disorder.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Dimensional Configuration of Asociality, Schizotypy, and Cognitive Deficits in Individuals
with Schizophrenia
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Table 1
Demographic Variables

SCZ N=35 SCZ-SIB N=34 CON-SIB N=56 CON N=63

Age, mean (SD)a 22.9 (3.3) 21.9 (3.7) 20.7 (3.6) 21.0 (3.6)
Gender (% male)b 82.9 47.1 19.6 46.0
Years of education, mean (SD)
c

11.6 (1.9) 12.5 (2.9) 12.9 (2.6) 13.2 (2.8)

Race (% white) 60.0 61.8 78.6 77.8
Anti-psychotic medication
 Atypical only (%) 60.0 0.0 0.0 0.0
 Atypical and typical (%) 34.3 0.0 0.0 0.0
 No antipsychotic
 medications (%) 5.7 0.0 0.0 0.0

Differences in age and education were evaluated using an ANOVA; differences in gender and race were evaluated using a chi-square analysis.

a
F3,184=3.4, p=.02; SCZ>CON-SIB (p=.005), CON (p=.01).

b
χ2(3) = 34.9, p<.001;

c
F3,184=3.0, p=.03; SCZ<CON-SIB (p=.026), CON (p=.004).
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Table 2
Mean Scores on the Dimensions of the TCI

SCZ N=35 SCZ-SIB N=34 CON-SIB N=56 CON N=63

Temperament
 NS 18.5 (1.4) 19.7 (1.2) 18.7 (1.3) 18.4 (1.1)
 HAa 17.8 (1.5) 13.9 (1.1) 9.1 (1.0) 8.2 (0.8)
 RDb 11.4 (0.9) 16.1 (0.7) 14.9 (1.0) 14.5 (0.9)
 PS 4.1 (0.4) 5.4 (0.3) 4.8 (0.3) 5.1 (0.3)
Character
 SDc 20.0 (1.8) 31.8 (2.0) 28.3 (1.9) 29.8 (1.7)
 COd 24.5 (1.9) 33.0 (1.7) 30.5 (1.9) 30.7 (1.7)
 STe 16.5 (1.6) 14.7 (1.2) 11.1 (0.9) 10.1 (0.8)

Values are least square means (standard errors) as assessed in a mixed model with age and gender as covariates.

a
F3,73=12.7, p<.001; SCZ>SCZ-SIB (p=.05), CON-SIB (p<.001), CON (p<.001). SCZ>CON-SIB (p=.002), CON (p<.001).

b
F3,67=7.9, p<.001; SCZ<SCZ-SIB (p<.001), CON-SIB (p=.02), CON (p=.02).

c
F3,76=7.5, p<.001; SCZ<SCZ-SIB (p<.001), CON-SIB (p=.004), CON (p<.001).

d
F3,72=3.8, p=.01; SCZ<SCZ-SIB (p=.002), CON-SIB (p=.04), CON (p=.02).

e
F3,67=5.7, p<.01; SCZ>CON-SIB (p=.006), CON (p<.001); SCZ-SIB>CON-SIB (p=.02), CON (p=.004).
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Table 3
Analysis of Temperament and Character Configurations

SCZ N=35 SCZ-SIB N=34 CON-SIB N=56 CON N=63

Temperament
 HR .15 (.07) .37 (.09) .26 (.06) .16 (.05)
 Hra .65 (.10) .33 (.08) .18 (.06) .13 (.04)
 hRb .08 (.05) .17 (.07) .38 (.07) .39 (.06)
 hrc .11 (.06) .12 (.06) .16 (.05) .32 (.06)
Character
 SCT .06 (.04) .24 (.08) .23 (.06) .20 (.05)
 SCtd .03 (.03) .23 (.07) .22 (.06) .33 (.06)
 ScT .03 (.03) .12 (.05) .01 (.02) .03 (.02)
 SCT .08 (.06) .07 (.04) .07 (.04) .01 (.01)
 Scte - - - -
 sCte - - - -
 scTf .53 (.10) .18 (.07) .12 (.05) .09 (.03)
 Sct .20 (.08) .06 (.04) .20 (.05) .23 (.06)

Generalized linear model estimated marginal means (standard errors); these means can be interpreted as an expected fraction after controlling for age,
gender, and sibling correlation.

a
χ2(3) = 24.9, p<.001; SCZ>SCZ-SIB (p=.017), CON-SIB (p<.001), CON (p<.001).

b
χ2(3) = 12.3, p=.006; SCZ<CON-SIB (p=.001), CON (p<.001); SCZ-SIB<CONSIB (p=.027).

c
χ2(3) = 7.9, p=.047; SCZ<CON (p=.02).

d
χ2(3) = 16.3, p=.001; SCZ<SCZ-SIB (p=.013), CON-SIB (p=.004), CON (p<.001).

e
The model does not converge due to n=0 in one or more cells.

f
χ2(3) = 15.7, p=.001; SCZ<SCZ-SIB (p=.001), CON-SIB (p<.001), CON (p<.001).
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