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Abstract

Background: Considerable data support phenomenological and temporal continuity between 

psychotic disorders and subclinical psychotic-like experiences (PLE’s). Although numerous 

studies have found similar personality correlates for schizophrenia and schizotypal personality 

disorder patients, their unaffected first-degree relatives, and healthy adults characterized for 

schizotypal traits, no study has yet investigated personality correlates of PLE’s measured by the 

Community Assessment of Psychic Experiences (CAPE). Our study sought to examine personality 

correlates of PLE’s using the CAPE in healthy adults.

Method: The CAPE and temperament and character inventory (TCI) were administered to 415 

healthy adults. Regressions examined links between TCI traits and overall PLE levels as well as 

positive and negative PLE’s separately.

Results: Consistent with past studies, lower self-directedness (SD) and reward dependence (RD) 

and higher self-transcendence (ST) and harm avoidance (HA) significantly predicted overall PLE 

levels. Higher ST and persistence (P) and lower SD significantly predicted higher levels of positive 

PLE’s while lower SD and RD and higher HA, ST, and cooperativeness (C) predicted higher levels 

of negative PLE’s.

Conclusions: Associations between TCI and PLE’s using the CAPE are strikingly similar to 

past work in non-clinical and patient samples and provide additional support for 

phenomenological continuity between psychotic disorders and sub-syndromal psychotic 

symptoms.
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Considerable data support the phenomenological and temporal continuity between psychotic 

disorders and subclinical manifestations of psychotic symptoms in the general population. 

Subclinical psychotic symptoms, often referred to as psychotic-like experiences (PLE’s), 

may encompass ideational thinking or altered perceptual experiences and are distinguishable 

from clinically significant psychotic symptoms by their clinical relevance. A recent review 

and meta-analysis of the literature on PLE’s spanning over two decades [38] found that 

nearly all of the demographic and experiential risk factors for psychotic disorders predicted 

greater risk of PLE’s. This overlap between psychotic disorders and PLE’s suggests that 

similarities in premorbid characteristics, such as personality traits, may also be observed. 

For example, past findings have evidenced similar personality traits across clinically 

significant psychosis phenotypes, including schizophrenia (SZ), schizotypal personality 

disorder (SPD) and their unaffected first-degree relatives [10,17,53]. Moreover, a wide range 

of studies have shown relationships between dimensions of schizotypy and personality 

profiles in non-clinical samples similar to those observed in patients with psychotic 

disorders [2,18,32,35] To date, however, there are no studies examining the relation between 

personality dimensions and PLE’s as measured by the Community Assessment of Psychic 

Experiences [55]. Confirming the personality correlates found in SZ spectrum disorders and 

past schizotypy research using the CAPE would lend additional support to the notion of a 

fully-dimensional psychosis continuum linking subclinical and clinically significant 

psychosis phenotypes. Further, exploring whether distinct personality patterns are 

differentially associated with the positive and negative PLE dimensions measured by the 

CAPE could provide a more nuanced understanding of the role of personality in subclinical 

symptom expression along the psychosis continuum. Thus, the present study sought to 

examine associations between personality traits and PLE’s measured by the CAPE in a non-

clinical sample, with separate analyses for the CAPE’s positive and negative dimensions.

Past studies operationalizing personality into Cloninger’s [16] dimensions of temperament 

and character have found similar temperament and character profiles across several clinically 

significant psychosis phenotypes. Temperament and character differences between patients 

with schizophrenia and healthy control participants have been largely consistent, with 

numerous studies [17,27,29,31,34,48,49,54,58,60], including a large-scale birth-cohort study 

in Finland [42], finding significantly higher harm avoidance [40,53,54,58] and a character 

pattern of low self-directedness, low cooperativeness, and high self-transcendence [7,16] in 

patients with SZ relative to controls. Further, some evidence suggests that in patients with 

SZ high harm avoidance and low self-directedness may be associated with later expression 

of negative psychotic symptoms, whereas high self-transcendence may indicate positive 

psychotic symptoms [11,17,49]. A pattern of high harm avoidance and low self-directedness 

has also been linked to the five-factor model (FFM) personality trait of high neuroticism 

[19], and high neuroticism has been shown to significantly increase the risk of developing 

SZ over and above lifetime occurrence of anxiety and mood symptoms [61].
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The unaffected first-degree family members of patients with SZ have also shown a notably 

similar temperament and character profile to that of SZ patients, with both populations 

evidencing higher harm avoidance, higher self-transcendence, lower self-directedness, lower 

novelty-seeking, lower cooperativeness, lower persistence, and lower reward dependence 

compared to controls [8,24,26,54] although not all studies agree [17,34,56]. One possible, 

though perhaps somewhat speculative interpretation of non-significant findings in unaffected 

first-degree family members is that the results may have been biased by the family members 

wanting to appear healthier than their schizophrenic relatives [17].

Schizotypal personality disorder, which shares many phenomenological characteristics, 

neuropsychological deficits, genetic risks, and brain function and structure abnormalities 

with SZ [12,51,52], has also been associated with temperament and character patterns 

similar to those observed in patients with SZ. Specifically, patients with SPD evidence 

higher harm avoidance, lower self-directedness, lower reward dependence, lower 

cooperativeness, and higher self-transcendence versus controls [6,10,39,44,57]. Moreover, a 

wide range of studies examining personality profiles in healthy adults characterized for 

schizotypal traits have also been largely consistent with findings derived from patient 

samples.

The concept of schizotypy [11,41,47] has also considered psychosis-proneness as a 

personality framework itself [13,22]. Schizotypy studies using Cloninger’s [15] 

temperament and character inventory have found similar results to past work in patient 

samples, where high levels of schizotypy were linked with higher harm avoidance and self-

transcendence as well as low reward dependence, novelty seeking, self-directedness, and 

cooperativeness [18,24,32] and schizotypy studies using other personality models have 

found similar results [1–5,28,33,35–37,50,66,67].

In sum, past studies of SZ spectrum disorders and schizotypy in healthy adults have 

identified a consistent personality profile characterized by a heightened awareness and 

concern about negative experiences (i.e. higher harm avoidance), a greater sense of 

connectedness to the spiritual/supernatural (i.e. higher self-transcendence), alongside a 

heightened obstinacy (i.e. lower cooperativeness) and a disinterest in seeking out new 

experiences (i.e. lower novelty-seeking) and pursuing personal goals (i.e. lower self-

directedness and lower reward dependence), especially in the face of adversity (i.e. lower 

persistence).

However, despite extensive study of personality profiles for SZ spectrum disorders and 

psychosis proneness in non-clinical populations, no study has yet examined personality 

patterns associated with PLE’s operationalized through the CAPE or through the CAPE’s 

positive and negative PLE subscales. Examining personality correlates of PLE’s may 

provide a better understanding of the role of temperament and character in the expression of 

PLE’s in non-clinical samples, including the expression of positive versus negative PLE’s. 

Moreover, evidence of personality correlates of PLE’s that are similar to past work in SZ 

spectrum disorders and studies of schizotypy could provide additional support for a fully-

dimensional model of the psychosis continuum.
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To this end, the primary goal of the present study was to investigate temperament and 

character dimensions as predictors of the CAPE measure of PLE’s in a non-clinical 

community sample who do not meet criteria for any axis I disorder. A secondary goal of this 

study was to examine the relations between temperament and character patterns and the 

CAPE’s dimensions of subclinical positive and negative psychotic experiences. In line with 

past findings on SZ spectrum disorders, we hypothesized that summed PLE scores would be 

significantly predicted by high harm avoidance, high self-transcendence, low self-

directedness, low cooperativeness, low reward dependence, and low persistence [45]. In 

addition, in line with past work on personality traits in SZ patients, we hypothesized that 

positive PLE’s would be uniquely predicted by high self-transcendence while negative 

PLE’s would be uniquely predicted by high harm avoidance and low reward dependence 

[17,29].

1. Method

1.1. Participants

The study group consisted of a community sample of 415 healthy volunteers aged 18 to 65 

years old (mean = 36.91 ± 13.51) recruited through advertisements in newspapers and on the 

Internet, as well as through posted flyers or personal referrals. Regarding sex and ethnicity, 

the sample was 58.6% female (n = 243) and 56.9% Caucasian (n = 236), 25.3% African-

American (n = 105), 8.4% Latino(a) (n = 35), 3.6% Asian (n = 15), and 5.8% “Other” (n = 

24). All participants gave written informed consent to a protocol approved by the 

Institutional Review Board of the North Shore-Long Island Jewish Health System. 

Participants were excluded from the study if they had met criteria for a past or present axis I 

disorder, had a first-degree relative with a known or suspected axis I disorder, had substance 

abuse within the past month, were intellectually disabled, were taking medications with 

known adverse cognitive effects, or had significant medical illnesses that could affect brain 

functioning.

1.2. Clinical assessments

Diagnostic rule-out: to rule out participants meeting full criteria for axis I disorders, all 

participants were interviewed using the non-patient version of the Structured Clinical 

Interview for the Diagnostic and Statistical Manual of Mental Disorders (SCID-NP [23]). 

SCID-NP interviews were conducted by licensed psychologists or by trained graduate-level 

research assistants who were supervised by the principal investigator. All SCID-NP 

information was compiled into a narrative case summary and absence of axis I disorders was 

determined by two expert diagnosticians on the Zucker Hillside Hospital faculty.

History of subclinical psychotic symptoms: PLE’s were evaluated using the Community 

Assessment of Psychic Experiences (CAPE [55]). The CAPE consists of 42 items rated on a 

Likert-type frequency scale and provides an overall measure of subclinical psychopatholgy 

as well as subscale scores for three dimensions of subclinical psychopathology including 

positive PLE’s, negative PLE’s, and depressive symptoms. The CAPE conceptualizes a 

positive PLE as the occurrence of an experience that approximates the positive symptoms of 

schizophrenia and conceptualizes a negative PLE as the occurrence of an experience that 
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approximates the negative symptoms of schizophrenia. For example, the positive PLE 

subscale includes items such as, “Do you ever see objects, people, or animals that other 

people cannot see?” and “Do you feel as if the thoughts in your head are not your own?” 

while the negative PLE subscale includes items such as, “Do you ever feel that your 

emotions are blunted” and “Do you ever feel that you are neglecting your appearance or 

personal hygiene?” For the present study, the positive PLE and negative PLE subscales, as 

well as a summed score for positive and negative PLE’s together, were used as dependent 

variables. The depression subscale was omitted as our primary focus was on PLE’s. All 

scores are weighted in accordance with Stefanis et al. [55] to account for missing item 

responses, and only CAPE subscales that were completed 90% or more were considered 

acceptable for inclusion in the present study.

TCI: personality traits were assessed using the temperament and character inventory (TCI 

[16]). The TCI is a 240 true-or-false item self-report questionnaire that provides scores for 

four domains of temperament (thought to be largely heritable) including novelty seeking 

(NS), harm avoidance (HA), reward dependence (RD), persistence (P), and self-directedness 

(SD). Briefly, NS measures the tendency to seek novel stimuli and experiences; HA 

measures the tendency to avoid, anticipate and worry about harm; RD measures the tendency 

to have a marked response to and pursuit of reward stimuli. The TCI also provides scores for 

three domains of character (thought to be primarily learned characteristics) including self-

directedness (SD), cooperativeness (C) and self-transcendence (ST) [16]. Briefly, P 

measures the tendency towards perseverance in the face of adversity; SD measures the 

ability to use the willpower necessary to achieve personal goals; C measures the ability to 

cooperate with others; ST measures the ability to look beyond self-interest to see oneself as 

part of a larger whole, which could be described as a marker of maturity but could also be 

described as a tendency towards spirituality or a belief in the religious or supernatural.

1.3. Data analysis

The relationships between CAPE subscale scores and the demographic variables of age and 

sex were first evaluated. Sex differences in the CAPE and the TCI subscales were assessed 

using t-tests and age differences in CAPE and TCI variables were investigated using Pearson 

correlations. Next, a stepwise regression was used to evaluate which of the seven TCI 

domains would best predict CAPE psychosis summed scores. To assess the differential 

impact of personality on positive versus negative symptoms, two follow-up stepwise 

regressions were conducted on the CAPE positive and negative psychotic symptom 

subscales. All statistical analyses were conducted using SPSS version 11.5.

2. Results

Consistent with past work showing CAPE data to not be normally distributed [62,63], the 

CAPE psychotic symptoms summed score as well as both CAPE positive and negative 

symptom subscales were not normally distributed in the present study, and all subscales of 

the TCI were similarly not normally distributed with the exception of novelty seeking. Due 

to this non-normality, sex differences in the CAPE and the TCI subscales were assessed 

using Mann-Whitney U tests, with the exception of novelty seeking, which was assessed 
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using a t-test. Age differences in CAPE and TCI variables were investigated using 

Spearman’s rho correlations, with the exception of novelty seeking, which was assessed 

using a Pearson correlation.

No significant sex differences were observed in the CAPE psychotic symptoms summed 

score in the CAPE positive symptoms subscale or in the CAPE negative symptoms subscales 

(U = 20 378.5, U = 19 796.5, and U = 19 797, respectively, all P’s > 0.05). Age was not 

significantly correlated with CAPE psychotic symptoms summed score, CAPE positive 

symptoms or CAPE negative symptoms (ρ = −0.01, ρ = −0.03, ρ = 0.015, all P’s > 0.05). 

Sex differences were observed for the TCI variables of harm avoidance (U = 17 546, P < 

0.01) and reward dependence (U = 17 457, P < 0.01), but not for novelty-seeking, 

persistence, self-directedness, cooperativeness or self-transcendence (t(1,413) = −0.24, U = 

19 785, U = 20 152, U = 18 848, U = 19 933, all P’s > 0.05). Age was significantly 

correlated with novelty seeking (r = −0.17, P ≤ 0.001), reward dependence (ρ = 0.13, P < 

0.01), persistence (ρ = −0.15, P < 0.01), self-directedness (ρ = 0.19, P < 0.05) and self-

transcendence (ρ = 0.16, P ≤ 0.001), but not harm avoidance or cooperativeness (ρ = −0.04, 

ρ = 0.09, all P’s > 0.05). Since significant relationships between demographic variables and 

the variables of research interest were observed, age and sex were included as control 

variables in the primary analyses.

The stepwise multiple regression on CAPE psychotic symptom summed score (controlling 

for age and sex) resulted in a significantly predictive model with four TCI variables 

accounting for 31.6% of the variance in PLE’s (F(4,414) = 47.353, P < 0.001), where lower 

self-directedness (β = −0.01, P < 0.001) higher self-transcendence (β = 0.01, P < 0.001), 

higher harm avoidance (β = 0.008, P < .001) and lower reward dependence (β = −0.004, P < 

0.05) were each significantly predictive of higher endorsement of PLE’s. Because past 

literature has shown linear regression to remain valid for non-normal data given adequate 

sample size [39] and normal distribution of the residuals [64], each regression’s 

unstandardized residuals were subsequently analyzed to investigate the normality of their 

distributions. Indeed, the unstandardized residuals for the regression model on the CAPE 

summed score were found to be normally distributed (D = 1.287, P > 0.05).

To assess the impact of TCI variables on positive and negative PLE’s separately, follow-up 

stepwise multiple regressions were conducted on the CAPE positive symptom and negative 

symptoms subscales. The stepwise multiple regression on the CAPE positive symptom 

subscale (controlling for age and sex) resulted in a significantly predictive model with three 

TCI variables accounting for 26.1% of the variance in CAPE positive symptom scores 

(F(3,414) = 48.30, P < 0.001), where higher self-transcendence (β = 0.10, P < 0.001), lower 

self-directedness (β = −0.009, P < 0.001) and higher persistence (β = 0.01, P < .01) were 

significantly predictive of higher endorsement of CAPE positive symptoms. The stepwise 

multiple regression for the CAPE negative symptom subscale (controlling for age and sex) 

resulted in significantly predictive model with five TCI variables accounting for 31.4% of 

the variance in CAPE negative symptom scores (F(5,414) = 37.40, P < 0.001), where lower 

self-directedness (β = −0.016, P < 0.001), higher harm avoidance (β = 0.018, P < 0.001), 

higher self-transcendence (β = 0.01, P < 0.001) lower reward dependence (β = −0.01, P 
< .01), and higher cooperativeness (β = 0.008, P < .05) were each significantly predictive of 
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higher endorsement of CAPE negative symptoms. For a full summary of all stepwise 

regression analyses, see Table 1. However, unlike the CAPE summed score, the 

unstandardized residuals for the CAPE positive symptom (D = 2.66, P < 0.05) and the CAPE 

negative symptom (D = 1.56, P < 0.05) regression models were both found to be not 

normally distributed.

Thus, to confirm that regression results were not the direct result of skew, we examined the 

relationships between CAPE subscales and TCI dimensions using median splits. The median 

for the CAPE positive symptoms subscale was 1.10 (range = 1.0–2.05) and the median for 

the CAPE negative symptoms subscale was 1.21 (range = 1.0–2.43), as CAPE scores were 

weighted for non-response by dividing scores by the number of questions answered (i.e. the 

range of possible CAPE weighted scores was between 0.0 and 3.0). Group differences were 

assessed using a series of Mann-Whitney U tests for all TCI variables except novelty 

seeking, which was assessed using a t-test. Significant group differences between low and 

high positive PLE’s were found for novelty seeking (t(1,413) = −2.14, P < 0.05), persistence 

(U = 18,253, P < 0.01), self-directedness (U = 15 836.5, P < 0.001), and self-transcendence 

(U = 10 515.5, P < 0.001), but not for harm avoidance, reward dependence, or 

cooperativeness (U = 21 032.5, U = 20 610, U = 20 854, all P’s > 0.05). Significant group 

differences between low and high negative PLE’s were found for harm avoidance (U = 

13,961, P < 0.001), persistence (U = 18 184, P < 0.01) self-directedness (U = 14 822.5 P < 

0.001), and self-transcendence (U = 16 223, P < 0.001), but not for novelty seeking, reward 

dependence, or cooperativeness (t(1,413) = −0.39, U = 19 063.5, U = 20 336, all P’s > 0.05). 

Although more TCI variables were found to be significant when analyzing group differences 

than when conducting step-wise multiple regression models, this was likely related to TCI 

dimensions being significantly correlated with each other. For a full table of correlations 

between study variables, see Table 2.

3. Discussion

The present study found that healthy adults’ levels of endorsement of PLE’s as measured by 

the CAPE were significantly associated with personality profiles derived from the TCI, and 

that these profiles were notably similar to those observed in past studies of clinical 

populations, such as SZ patients, SPD patients, and unaffected first-degree relatives. 

Findings were also consistent with past work on personality profiles associated with 

schizotypal traits in non-clinical samples. In addition, we found distinct personality 

dimensions associated with positive versus negative PLE’s.

A primary finding of this study was that a pattern of lower self-directedness, higher self-

transcendence, higher harm avoidance, and lower reward dependence was found to 

significantly predict PLE’s. This pattern is consistent with past meta-analytic work 

evidencing a unique temperament and character profile in SZ compared to controls, with the 

largest effect sizes for high harm avoidance and low self-directedness, followed by medium 

effect sizes for high self-transcendence, low cooperativeness, and low reward dependence, 

followed by a small effect for low persistence [45]. In addition, our results are consistent 

with past work on temperament and character differences in first-degree relatives of SZ 

patients [8,26,53,54] and patients with SPD [6,10,20,44,57], who have also evidenced 
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similar personality profiles to individuals with SZ. Finally, the current findings were also 

consistent with past work on temperament and character patterns associated with schizotypal 

traits in non-clinical populations, which linked higher levels of schizotypy to lower levels of 

novelty seeking, reward dependence, self-directedness and cooperativeness and higher levels 

of harm avoidance and self-transcendence [18,32]. The convergence of these findings 

suggests that the relation between personality characteristics and psychosis is generalizable 

across the psychosis continuum.

Another central aim of the present study was to distinguish temperament and character 

patterns predictive of positive versus negative PLE’s. Analyses revealed that higher self-

transcendence, lower self-directedness and higher persistence significantly predicted higher 

levels of positive PLE’s while lower self-directedness, higher harm avoidance, higher self-

transcendence, lower reward dependence, and higher cooperativeness significantly predicted 

higher levels of negative PLE’s. That is, self-transcendence and self-directedness were 

significant predictors for both positive and negative PLE’s and thus were not specific to 

positive versus negative PLE’s. In contrast, higher persistence was predictive of positive but 

not negative PLE’s while higher harm avoidance, lower reward dependence and lower 

cooperativeness were predictive of negative but not positive PLE’s. These results are 

consistent with past research linking low harm avoidance and low reward dependence to 

negative but not positive psychotic symptoms in clinical populations [17,29].

Notably, the patterns of self-transcendence, persistence, and cooperativeness in our non-

clinical sample differed from the patterns found in past work on clinical populations. 

Previous work found patients with SZ were characterized by low persistence and low 

cooperativeness [45], whereas in our non-clinical sample, high persistence was linked with 

positive PLE’s and high cooperativeness was linked with negative PLE’s. A possible 

explanation for these findings is that high persistence and high cooperativeness may denote 

personal resilience factors separating those on the healthier/subclinical end of the psychotic 

spectrum from patients with SZ. That is, higher persistence may confer a greater ability to 

overcome the adversity associated with positive symptoms while higher cooperativeness 

may confer a greater capacity to resist tendencies towards social withdrawal and a greater 

ability to accept social support from others. Future studies are needed to replicate the current 

findings as well as elucidate how differences in persistence and cooperativeness may 

influence outcomes and symptom presentation along the psychosis continuum.

Regarding self-transcendence, our results are consistent with past reports linking self-

transcendence to psychosis-proneness [18,32]. However, we found links between self-

transcendence and both negative and positive PLE’s, whereas past research in SZ has 

uniquely linked self-transcendence to positive but not negative psychotic symptoms [17,29]. 

It is possible that for those on the healthier/subclinical end of the psychosis continuum, 

dissolution of self-other boundaries may be more primary to the overall presentation of both 

their positive and negative PLE’s. Alternatively, although self-transcendence has been linked 

to positive psychotic symptoms in SZ, high self-transcendence was initially conceived of as 

a protective character trait against mental illness (e.g. personality disorders) since it 

measures an ability to look beyond oneself and thus may be considered characteristic of 

developmental maturity [16]. Thus, in non-clinical samples it may indeed play both these 
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aforementioned roles, partially denoting psychosis-proneness as well as partially denoting 

the protective character trait of selflessness and developmental maturity. If self-

transcendence acts as a protective factor helping to ensure both positive and negative 

symptoms remain below the clinical threshold, this might explain why it was predictive of 

both positive and negative PLE’s in the present study. Future work is needed to investigate 

the possible dual role of self-transcendence as a protective and risk factor in PLE’s.

A secondary finding of the present study was that a set of small but statistically significant 

correlations were observed between age and temperament and character dimensions, 

including novelty-seeking, reward dependence, persistence, self-directedness and self-

transcendence. Although temperament and character were initially theorized to be heritable 

and thus largely stable across the lifespan [16], our results showing modest increases in self-

directedness and self-transcendence as well as modest declines in novelty seeking, reward 

dependence and persistence with increasing age are consistent with past work in adult 

populations [9,14,15,21,30,46,59,65,68]. Indeed, authors have noted that early, genetically 

inherited temperament and character traits interact with later environmental and social forces 

[16,25], helping to explain changes in personality traits with age [21]. Females also 

evidenced significantly higher harm avoidance and reward dependence compared to males, 

which is consistent with a past meta-analysis examining sex differences in temperament and 

character dimensions [43].

The present study was limited by the non-normal distribution of the CAPE psychotic 

summed score, the CAPE positive and negative symptom subscales, and all dimensions of 

the TCI except novelty seeking. However, all of our analyses were adequately controlled to 

account for this non-normality [39,64]. The lack of a comparable patient group in the 

present study also limited our ability to draw direct comparisons between temperament and 

character and the full spectrum of psychotic symptom manifestations. Unfortunately, such a 

sample was not available for this comparison. However, associations between temperament 

and character in patient samples have been comprehensively studied and current findings are 

largely consistent with this past work. In addition, the present study was limited by small 

effect sizes. Specifically, although the present study found many significant associations 

between TCI traits and CAPE total and subscale scores, many of the beta weights were quite 

small and generally hovered around zero, which is notable given the large sample size of 

present study. However, it should also be noted that these small beta weights were expected 

given that CAPE scores had small values ranging from 0 to 3 after being weighted for non-

response.

In conclusion, the present study suggests that PLE’s are significantly predicted by a pattern 

of temperament and character similar to that previously found in clinical populations with 

SZ spectrum disorders. The similarity of these temperament and character profiles provides 

additional evidence in support of a psychosis continuum. In addition, this study identified 

some important temperamental and character differences between patients with SZ and the 

expression of PLE’s in healthy individuals, such as high persistence and cooperativeness, 

which may denote resilience. Such findings may help to illuminate protective factors in the 

development from psychosis proneness to persistence of psychotic symptoms to impaired 

functioning and SZ diagnosis.

Nitzburg et al. Page 9

Eur Psychiatry. Author manuscript; available in PMC 2021 February 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



References

[1]. Asai T, Sugimori E, Bando N, Tanno Y. The hierarchic structure of schizotypy and the five-factor 
model of personality. Psychiatry Res 2011;185:78–83. [PubMed: 20537405] 

[2]. Barrantes-Vidal N, Lewandowski KE, Kwapil TR. Psychopathology, social adjustment and 
personality correlates of schizotypy clusters in a large nonclinical sample. Schizophr Res 
2010;122:219–25. [PubMed: 20138738] 

[3]. Barrantes-Vidal N, Ros-Morente A, Kwapil TR. An examination of neuroticism as a moderating 
factor in the association of positive and negative schizotypy with psychopathology in a 
nonclinical sample. Schizophr Res 2009;115: 303–9. [PubMed: 19822406] 

[4]. Barrett TR, Etheridge JB. Verbal hallucinations in normals. I: people who hear ‘voices’. Appl 
Cognitive Psych 1992;6(5):379–87.

[5]. Barrett TR, Etheridge JB. Verbal hallucinations in normals – III: dysfunctional personality 
correlates. Pers Indiv Differ 1994;16(1):57–62.

[6]. Bayon C, Hill K, Svrakic DM, Przybeck TR, Cloninger CR. Dimensional assessment of 
personality in an out-patient sample: relations of the systems of Millon and Cloninger. J Psychiatr 
Res 1996;30(5):341–52. [PubMed: 8923338] 

[7]. Boeker H, Kleiser M, Lehman D, Jaenke L, Bogerts B, Northoff G. Executive dysfunction, self, 
and ego pathology in schizophrenia: an exploratory study of neuropsychology and personality. 
Compr Psychiatry 2006;47(1):7–19. [PubMed: 16324897] 

[8]. Bora E, Veznedaroglu B. Temperament and character dimensions of the relatives of schizophrenia 
patients and controls: the relationship between schizotypal features and personality. Eur 
Psychiatry 2007;22(1):27–31. [PubMed: 17129710] 

[9]. Brändström S, Richter J, Przybeck T. Distributions by age and sex of the dimensions of 
temperament and character inventory in a cross-cultural perspective among Sweden, Germany, 
and the USA. Psychol Rep 2001;89:747–58. [PubMed: 11824747] 

[10]. Casey JE, Joyce PR. Personality disorder and the temperament and character inventory in the 
elderly. Acta Psychiatr Scand 1999;100(4):302–8. [PubMed: 10510700] 

[11]. Chapman LJ, Chapman JP. Scales for rating psychotic and psychotic-like experiences as 
continua. Schizophr Bull 1980;6(3):476–89.

[12]. Chemerinski E, Triebwasser J, Roussos P, Siever LJ. Schizotypal personality disorder. J Personal 
Disord 2012;27(5):1–28.

[13]. Claridge G, McCreery C, Mason O, Bentall R, Boyle G, Slade P, Popplewell D. The factor 
structure of ‘schizotypal’ traits: a large replication study. Br J Clin Psychol 1996;35(1):103–15. 
[PubMed: 8673026] 

[14]. Cloninger CR, Przybeck TR, Svrakic DM. The tridimensional personality questionnaire: US 
normative data. Psychol Rep 1991;69(3):1047–57. [PubMed: 1784653] 

[15]. Cloninger CR, Przybeck TR, Svrakic DM. The temperament and character inventory (TCI): a 
guide to its development and use. St. Louis, MO: Center for Psychobiology of Personality, 
Washington University; 1994.

[16]. Cloninger CR, Svrakic DM, Przybeck TR. A psychobiological model of temperament and 
character. Arch Gen Psychiatry 1993;50(12):975–90. [PubMed: 8250684] 

[17]. Cortés MJ, Valero J, Gutiérrez-Zotes JA, Hernández A, Moreno L, Jariod M, et al. 
Psychopathology and personality traits in psychotic patients and their first-degree relatives. Eur 
Psychiatry 2009;24(7):476–82. [PubMed: 19699061] 

[18]. Daneluzzo E, Stratta P, Rossi A. The contribution of temperament and character to schizotypy 
multidimensionality. Compr Psychiatry 2005;46(1): 50–5. [PubMed: 15714195] 

[19]. DeFruyt F, Van De Wiele L, Van Heeringen C. Cloninger’s psychobiological model of 
temperament and character and the five-factor model of personality. Pers Indiv Differ 
2000;29(3):441–52.

[20]. de la Rie SM, Duijsens IJ, Cloninger CR. Temperament, character, and personality disorders. J 
Personal Disord 1998;12(4):362–72.

Nitzburg et al. Page 10

Eur Psychiatry. Author manuscript; available in PMC 2021 February 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[21]. Duijsens IJ, Spinhoven P, Goekoop JG, Spermon T, Eurelings-Bontekoe EH. The Dutch 
temperament and character inventory (TCI): dimensional structure, reliability and validity in a 
normal and psychiatric outpatient sample. Pers Indiv Differ 2000;28(3):487–99.

[22]. Eyseneck HJ. An experimental and genetic model of schizophrenia In: Kaplan AR, editor. 
Genetic factors in schizophrenia. Springfield, Illinois: Charles C. Thomas; 1972.

[23]. First M, Spitzer R, Williams J, Gibbon M. Structured Clinical Interview for DSM-IV – Non-
Patient Edition, Version 1.0. Washington, DC: American Psychiatric Association; 1995.

[24]. Gawęda Ł, Kokoszka A. A relationship between hallucination proneness and character and 
temperament: a mediating role of meta-cognitive beliefs in non-clinical sample. Psychiatry Res 
2013;208(2):183–5. [PubMed: 23419841] 

[25]. Gillespie NA, Cloninger CR, Heath AC, Martin NG. The genetic and environmental relationship 
between Cloninger’s dimensions of temperament and character. Pers Indiv Differ 
2003;35(8):1931–46.

[26]. Glatt SJ, Stone WS, Faraone SV, Seidman LJ, Tsuang MT. Psychopathology, personality traits 
and social development of young first-degree relatives of patients with schizophrenia. Br J 
Psychiatry 2006;189(4):337–45. [PubMed: 17012657] 

[27]. Goekoop JG, De Winter RF. Temperament and character in psychotic depression compared with 
other subcategories of depression and normal controls. Depress Res Treat 2011. 
10.1155/2011/730295.

[28]. Gross GM, Silvia PJ, Barrantes-Vidal N, Kwapil TR. Psychometric properties and validity of 
short forms of the Wisconsin schizotypy scales in two large samples. Schizophr Res 
2012;134:267–72. [PubMed: 22189258] 

[29]. Guillem F, Bicu M, Semkovska M, Debruille JB. The dimensional symptom structure of 
schizophrenia and its association with temperament and character. Schizophr Res 
2002;56(1):137–47. [PubMed: 12084428] 

[30]. Heiman N, Stallings MC, Hofer SM, Hewitt JK. Investigating age differences in the genetic and 
environmental structure of the tridimensional personality questionnaire in later adulthood. Behav 
Genet 2003;33(2):171–80. [PubMed: 14574150] 

[31]. Hori H, Noguchi H, Hashimoto R, Nakabayashi T, Saitoh O, Murray RM, et al. Personality in 
schizophrenia assessed with the temperament and character inventory (TCI). Psychiatry Res 
2008;160(2):175–83. [PubMed: 18602163] 

[32]. Hori H, Teraishi T, Sasayama D, Matsuo J, Kawamoto Y, Kinoshita Y, et al. Relationships 
between season of birth, schizotypy, temperament, character, and neurocognition in a non-clinical 
population. Psychiatry Res 2012;195:69–75. [PubMed: 21824667] 

[33]. Jakes S, Hemsley DR. Personality and reports of hallucination and imagery in a normal 
population. Percept Mot Skills 1987;64(3):765–6. [PubMed: 3601598] 

[34]. Kurs R, Farkas H, Ritsner M. Quality of life and temperament factors in schizophrenia: 
comparative study of patients, their siblings and controls. Qual Life Res 2005;14(2):433–40. 
[PubMed: 15892432] 

[35]. Kwapil TR, Barrantes-Vidal N, Silvia PJ. The dimensional structure of the Wisconsin schizotypy 
scales: factor identification and construct validity. Schizophr Bull 2008;34(3):444–57. [PubMed: 
17768308] 

[36]. Larøi F, DeFruyt F, van Os J, Aleman A, van der Linden M. Associations between hallucinations 
and personality structure in a non-clinical sample: comparison between young and elderly 
samples. Pers Indiv Differ 2005;39(1): 189–200.

[37]. Larøi F, van der Linden M, DeFruyt F, van Os J, Aleman A. Associations between delusion 
proneness and personality structure in non-clinical participants: comparison between young and 
elderly samples. Psychopathology 2006; 39(5):218–26. [PubMed: 16778452] 

[38]. Linscott RJ, Van Os J. An updated and conservative systematic review and meta-analysis of 
epidemiological evidence on psychotic experiences in children and adults: on the pathway from 
proneness to persistence to dimensional expression across mental disorders. Psychol Med 
2013;43(6):1133–49. [PubMed: 22850401] 

[39]. Lumley T, Diehr P, Emerson S, Chen L. The importance of the normality assumption in large 
public health data sets. Annu Rev Publ Health 2002;23:151–69.

Nitzburg et al. Page 11

Eur Psychiatry. Author manuscript; available in PMC 2021 February 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[40]. Margetić BA, Jakovljević M, Brataljenović T,Šumić M. Personality and schizophrenia: 
psychobiological model and its relationship with comorbidity. Psychiatr Danub 2009;21(3):356–
60. [PubMed: 19794356] 

[41]. Meehl PE. Schizotaxia, schizotypy, schizophrenia. Am Psychol 1962;17(12):827.

[42]. Miettunen J, Veijola J, Isohanni M, Paunio T, Freimer N, Jääskeläinen E, et al. Identifying 
schizophrenia and other psychoses with psychological scales in the general population. J Nerv 
Ment Dis 2011;199(4):230–8. [PubMed: 21451346] 

[43]. Miettunen J, Veijola J, Lauronen E, Kantojärvi L, Joukamaa M. Sex differences in Cloninger’s 
temperament dimensions – a meta-analysis. Compr Psychiatry 2007;48(2):161–9. [PubMed: 
17292707] 

[44]. Mulder RT, Joyce PR, Sullivan PF, Bulik CM, Carter FA. The relationship among three models of 
personality psychopathology: DSM-III-R personality disorder, TCI scores and DSQ defences. 
Psychol Med 1999;29(4):943–51. [PubMed: 10473321] 

[45]. Ohi K, Hashimoto R, Yasuda Y, Fukumoto M, Yamamori H, Iwase M, et al. Personality traits and 
schizophrenia: evidence from a case-control study and meta-analysis. Psychiatry Res 
2012;198(1):7–11. [PubMed: 22397918] 

[46]. Otter C, Huber J, Bonner A. Cloninger’s tridimensional personality questionnaire: reliability in 
an English sample. Pers Indiv Differ 1995;18(4):471–80.

[47]. Rado S Dynamics and classification of disordered behavior. Am J Psychiatry 1953;110:406–16. 
[PubMed: 13104683] 

[48]. Ritsner M, Farkas H, Gibel A. Satisfaction with quality of life varies with temperament types of 
patients with schizophrenia. J Nerv Ment Dis 2003;191(10):668–74. [PubMed: 14555869] 

[49]. Ritsner M, Susser E. Temperament types are associated with weak self-construct, elevated 
distress and emotion-oriented coping in schizophrenia: evidence for a complex vulnerability 
marker? Psychiatry Res 2004;128(3): 219–28. [PubMed: 15541778] 

[50]. Ross SR, Lutz CJ, Bailey SE. Positive and negative symptoms of schizotypy and the five-factor 
model: a domain and facet level analysis. J Pers Assess 2002;79(1):53–72. [PubMed: 12227668] 

[51]. Seeber K, Cadenhead KS. How does studying schizotypal personality disorder inform us about 
the prodrome of schizophrenia? Curr Psychiatry Rep 2005;7(1):41–50. [PubMed: 15717986] 

[52]. Siever LJ, Davis KL. The pathophysiology of schizophrenia disorders: perspectives from the 
spectrum. Am J Psychiatry 2004;161(3):398–413. [PubMed: 14992962] 

[53]. Sim M, Kim JH, Yim SJ, Cho SJ, Kim SJ. Increase in harm avoidance by genetic loading of 
schizophrenia. Compr Psychiatry 2012;53(4):372–8. [PubMed: 21696715] 

[54]. Smith MJ, Cloninger CR, Harms MP, Csernansky JG. Temperament and character as 
schizophrenia-related endophenotypes in non-psychotic siblings. Schizophr Res 
2008;104(1):198–205. [PubMed: 18718739] 

[55]. Stefanis NC, Hanssen M, Smirnis NK, Avramopoulos DA, Evdokimidis IK, Stefanis CN, et al. 
Evidence that three dimensions of psychosis have a distribution in the general population. 
Psychol Med 2002;32(2):347–58. [PubMed: 11866327] 

[56]. Stompe T, Willinger U, Fischer G, Meszaros K, Berger P, Strobl R, et al. The unified biosocial 
model of personality in schizophrenia families and controls. Psychopathology 1998;31(1):45–51. 
[PubMed: 9500686] 

[57]. Svrakic DM, Whitehead C, Przybeck TR, Cloninger CR. Differential diagnosis of personality 
disorders by the seven-factor model of temperament and character. Arch Gen Psychiatry 
1993;50(12):991–9. [PubMed: 8250685] 

[58]. Szöke A, Schürhoff F, Ferhadian N, Bellivier F, Rouillon F, Leboyer M. Temperament in 
schizophrenia: a study of the tridimensional personality questionnaire (TPQ). Eur Psychiatry 
2002;17(7):379–83. [PubMed: 12547303] 

[59]. Trouillet R, Gana K. Age differences in temperament, character and depressive mood: a cross-
sectional study. Clin Psychol Psychot 2008;15(4):266–75.

[60]. van Ammers EC, Sellman JD, Mulder RT. Temperament and substance abuse in schizophrenia: is 
there a relationship? J Nerv Ment Dis 1997;185(5):283–8. [PubMed: 9171804] 

[61]. van Os J, Jones PB. Neuroticism as a risk factor for schizophrenia. Psychol Med 
2001;31(6):1129–34. [PubMed: 11513380] 

Nitzburg et al. Page 12

Eur Psychiatry. Author manuscript; available in PMC 2021 February 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



[62]. van Os J, Kenis G, Rutten BP. The environment and schizophrenia. Nature 2010;468(7321):203–
12. [PubMed: 21068828] 

[63]. van Os J, Linscott RJ, Myin-Germeys I, Delespaul P, Krabbendam L. A systematic review and 
meta-analysis of the psychosis continuum: evidence for a psychosis proneness-persistence-
impairment model of psychotic disorder. Psychol Med 2009;39(2):179–95. [PubMed: 18606047] 

[64]. Verran JA, Ferketich SL. Testing linear model assumptions: residual analysis. Nurs Res 
1987;36(2):127–9. [PubMed: 3644259] 

[65]. Weyers P, Krebs H, Janke W. Reliability and construct validity of the German version of 
Cloninger’s tridimensional personality questionnaire. Pers Indiv Differ 1995;19(6):853–61.

[66]. Winterstein BP, Silvia PJ, Kaufman JC, Reiter-Palmon R, Wigert B. Brief assessment of 
schizotypy: developing short forms of the Wisconsin schizotypy scales. Pers Indiv Differ 
2011;51:920–4.

[67]. Young HF, Bentall RP, Slade PD, Dewey ME. Disposition towards hallucination, gender and EPQ 
scores: a brief report. Pers Indiv Differ 1986;7(2):247–9.

[68]. Yu Y, Chamorro-Premuzic T, Honjo S. Personality and defense mechanisms in late adulthood. J 
Aging Health 2008;20(5):526–44. [PubMed: 18456867] 

Nitzburg et al. Page 13

Eur Psychiatry. Author manuscript; available in PMC 2021 February 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Nitzburg et al. Page 14

Table 1

Stepwise regression analyses of temperament and character dimension predicting psychotic-like experiences.

TCI dimensions β P

Stepwise model for psychotic symptoms summed

Self-directedness −0.01 < 0.001

Self-transcendence 0.011 < 0.001

Harm avoidance 0.008 < 0.001

Reward dependence −0.004 < 0.05

Stepwise model for positive symptoms

Self-transcendence 0.01 < 0.001

Self-directedness −0.009 < 0.001

Persistence 0.01 < 0.01

Stepwise model for negative symptoms

Self-directedness −0.016 < 0.001

Harm avoidance 0.018 < 0.001

Self-transcendence 0.01 < 0.001

Reward dependence −0.01 < 0.01

Cooperativeness 0.008 < 0.05

Note: R2 psychotic symptoms summed = 0.316; R2 positive symptoms = 0.261; R2 negative symptoms = 0.314.
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